
11/23/2009

1

MercuryMercury--containing containing 
Polyurethane FloorsPolyurethane Floors

Christina Bush, MS, Michigan Dept Community Health

Carl Herbrandson, PhD, Minnesota Department of Health

Health ConsultationsHealth Consultations

OH OH –– Westerville Schools (2003)Westerville Schools (2003)
MI MI –– MidMid--Michigan Mercury Floor (2004)Michigan Mercury Floor (2004)
OR OR –– SalemSalem--Keizer School District 3M Keizer School District 3M 
Flooring (2006)Flooring (2006)
MNMN

M V R l /Athl ti P lM V R l /Athl ti P l–– Mercury Vapor Release/Athletic Polymer Mercury Vapor Release/Athletic Polymer 
Floors (2006)Floors (2006)

–– Bethel University (2008)Bethel University (2008)
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Gym Dandy!Gym Dandy!
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Michigan’s ExperienceMichigan’s Experience

Letters to schoolsLetters to schools
–– “…potential chemical contamination issue…”“…potential chemical contamination issue…”
–– “…free screening…” “…free screening…” 
–– Signed by dept adminSigned by dept admin
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Questions/ChecklistQuestions/Checklist

Room dimensions, features (stage, Room dimensions, features (stage, 
b l t )b l t )balcony, etc.)balcony, etc.)
Floor characteristics (mfr, install date, Floor characteristics (mfr, install date, 
modified?, surface condition)modified?, surface condition)
Environment (HVAC cfm, room temps, Environment (HVAC cfm, room temps, 
how cleaned how used)how cleaned how used)how cleaned, how used)how cleaned, how used)

Responses from schoolsResponses from schools

Worked with Dept EdWorked with Dept Ed
4 500 l tt t4 500 l tt t~4,500 letters sent~4,500 letters sent

7070--75 responses75 responses
4545--50 potential +’s50 potential +’s
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Concerns related to floorsConcerns related to floors

ExposuresExposures

Disposal optionsDisposal options

New flooring over the oldNew flooring over the old

Parental and community concern Parental and community concern ––
Risk CommunicationRisk Communication

After 24 years,... After 24 years,... 
emissions from 1 (large) gym emissions from 1 (large) gym 
till b ttill b t 800 i t800 i tstill about still about 800 ug per minute800 ug per minute

Equivalent to breaking 1 CFL every Equivalent to breaking 1 CFL every 
44--5 minutes 5 minutes -- --

~ 280 broken CFLs per day~ 280 broken CFLs per day
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Exposure ConcentrationsExposure Concentrations

–– MixingMixing

–– Building VentilationBuilding Ventilation

–– TemperatureTemperature

No Ventilation, Fans, and Full Ventilation 
Different Heights NW to SE
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Reference Exposure Reference Exposure 
ConcentrationsConcentrations

Chronic Chronic –– EPA RfC EPA RfC –– 300 ng/m300 ng/m33

Acute Acute –– CA OEHHA CA OEHHA –– 1800 ng/m1800 ng/m33

ExposureExposure

RfC * 14 / 5  =  Workplace ExposureRfC * 14 / 5  =  Workplace Exposure

300 ng/m300 ng/m3 3 * 14 / 5 = 840 ng/m* 14 / 5 = 840 ng/m33
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Teacher / Student ExposuresTeacher / Student Exposures

TeacherTeacher StudentStudentTeacherTeacher StudentStudent

Event Event 
DurationDuration 6 hours6 hours 2 hours2 hours

Days per Days per 
weekweek 5 days5 days 6 days6 days

Ventilation Ventilation 
RateRate 1.2 m1.2 m33 / hr/ hr 1.9 m1.9 m33 / hr/ hr

Simplified inhalation modelSimplified inhalation model
Inhalation Exhalation20%

Blood

80%

> 7 %

t1/2 = 14 - 25hr

Internal
Compartments

t1/2 = 48 - 120 hr

Hg0 Hg++

Hg0 Hg++
t1/2 = 48 hr
t 58 d

Urine

2.4%

Saliva
(minimal)

Dermal
(minimal)

Feces

9.2 % t1/2 = 58 d
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Modeled Hg concentrations with ventilation 
(CFM / Gym Volume)
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= ventilateMitigation 
option

http://www.health.stat
e.mn.us/divs/eh/hazar
dous/topics/mercury/
hgvaporcalc.html

NeedsNeeds

How many floors? How many floors? 
Temporal variability?Temporal variability?
What happens when covered?What happens when covered?

________________________________
Disposal options?Disposal options?p pp p
Other uses?Other uses?
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MercuryMercury--containing containing 
Polyurethane FloorsPolyurethane Floors


