Richard Beyer testimony, HB05100  February 18, 2014

This label informs me of my pillow’s contents. It's a federal crime to remove it. | know what is in my pillows.
Fhave no idea what is in the foam in my house. t made my family very sick.

Last year, the legislature unanimously passed the first version of this bill, HB5908, which actually protected
consumers. The Department of Public Health opposed it, and the Governor vetoed. | spoke in favor, along
with five industry representatives, and one from DPH opposed. Last year's bill was not perfect, this year's
bill is terrible and | fully oppose it. it hands complete control over all spray foam installers in Connecticut to
the American Chemical Council [ACC] . This bill protects instatlers from consumers. Not consumers
from installers of toxic foam.

Follow the money. ACC solidly supports the bill. Their lobbyists are Hughes & Cronin and Murtha
Cullina. They spray lots of cash around Washington too, including to Senator Chris Murphy. DPH supports
the bill. They take marching orders from the Department of Health and Human Services. Who knows what
it costs to buy a federal agency. Spray foam installers support the bill. Their industry group, Spray
Polyurethane Foam Alliance, is an arm of the ACC, as is the Center for the Polyurethane Industry. The
federal government has no jurisdiction inside homes, this falls to the states.

Spray foam has three prablems:
1) it releases highly foxic fumes.
2) Ifimproperly installed, it spontaneously combusts hours iater.
3) In afire, it releases a soup of thick black smoke' containing cyanide, which kills.

Foam insulation creates a toxic nightmare in homes. Foam leaches highly toxic gases. The higher the
temperature, the more it releases. Attic temperatures reach over 150 degrees. This jar holds foam. If you
open it, your lying nose reveals how dangerous these fumes are.

The bilt contains no inspection or insurance provisions to protect consumers.

The insurance industry calls polyurethane spray foam insulation “solid gasoline.” When it catches fire you
have seconds to escape. The Station Nightclub fire involved foam.

In 1981, urea formaldehyde foam insulation [UFFT was banned in the U.S. and Canada because of extreme
toxicity, identical in health impacts to SPF. Will you ban it now, or later after too many have fallen ill or died?

*Madonna] Badger said she remembers being carried out of a soup of thick black smoke to safety. “My
teeth were black and my mouth was black from the smoke,” Badger said. “They took me away quickly
because they were worried about smoke inhalation ... They said | had to go right away.”

Read more:

hitodwww nydaibmews comfews/inalionalfimadanna-badgerrecalis-horror-christmas i re-killed-daughters parents-intendew-nk
c-maitlaver-adicie-1.1098535#hw21d Zwidcd




THIS IS THE REAL WORLD OF SPRAY FOAM
INSULATION

THESE PICTURES SHOW CONSUMERS ARE EXPOSED TO THE SAME
LEVELS OF TOXINS AS INSTALLERS WHEN THEY ARE IN THE HOUSE AT
THE TIME OF SPRAYING! THIS IS COMMON PRACTICE!

INDUSTRY TEST METHODS DO NOT TAKE INTO ACCOUNT

“CONSUMER EXPOSURE TO TOXIC CHEMICALS”

REASONS WHY THE CHEMICAL INDUSTRY SHOULD NOT BE
ALLOWED TO CONTINUE PRACTICING IN HOMES
UNREGULATED

* PICTURE 1 CLEARLY SHOWS AN INSTALLER SPRAYING SPE WHILE SMOKING A
CIGARETTE AND WITH NO PERSONAL PROTECTIVE EQUIPMENT

* PICTURE 2 SHOWS BOB VILA AND THE SPRAY FOAM TECHNICIAN WITHIN A FEW FEET
FROM ONE ANOTHER WHILE SPRAYING OCCURS. BY SHOWING BOB VILA STANDING
WITHIN FEET OF THE INSTALLER IS IMPLYING THE CHEMICALS ARE “SAFE”.

PICTURE 3 CLEARLY ILLUSTRATES MANUFACTURER “OVERSIGHT” WITH BOB VILA!

PICTURE 4 ILLUSTRATES NORM ABRAM FROM “THIS OLD HOUSE” STANDING WITHIN
FEET OF THE INSTALLER WHO IS SPRAYING “HIGH PRESSURE” SPRAY POLYURETHANE
FOAM INSULATION,

* PICTURE 5 ILLUSTRATES NORM ABRAM HANDLING A “USED” SPRAY FOAM GUN BARE
HANDED WHILE THE INSTALLER WEARS PROTECTIVE GLOVES

* PICTURE 6 ILLUSTRATES A SPRAY FOAM CONTRACTOR HOLDING FRESHLY SPRAYED

WATER BLOWN spfl {MDI CONTAINING) FOAM TO HIS FACE. (Note the vapor trail at
finger tips)
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EACH DOCUMENT
RAISES CONCERN
ABOUT SPRAY
POLYURETHANE FOAM
INSULATION WITH THE

EXCEPTION OF THE
“FLUFF” AMERICAN
CHEMISTRY COUNCIL
PROVIDED TO THE EPA.
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Health Consultation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR to a specific
request for information about health risks related to a specific site, a chemical release, or the
presence of hazardous material. In order to prevent or mitigate exposures, a consultation may
lead to specific actions, such as restricting use of or replacing water supplies; intensifying
enviromunental sampling; restricting site access; of removing the contaminated matertial.

In addition. consultations may recommend additional public health actions, such as conducting
health surveiliance activities to evaluate exposure or trends in adverse health outcomes;
conducting biological mndicators of exposure studies to assess exposure; and providing health
education for health care providers and community members. This concludes the health
consultation process for this site, unless additional information is obtained by ATSDR which,
m the Agency’s opinion, indicates a need to revise or append the conclusions previously
issued,

You May Contact ATSDR TOLIL FREE at
1-800-CDC-INFO
or
Visit our Home Page at: htp://www.atsdr.cde.gov
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Foreword

The Environmental Health Assessment Program (EHAP) within the Oregon Public
Health Division {PHD) has prepared this Health Consultation under a cooperative
agreement with the Agency for Toxic Substances and Disease Registry (ATSDR).
ATSDR 18 part of the U.S. Department of Health and Humean Services, Public Health
Service. The mission of ATSDR is to prevent or mitigate adverse human health effects
and diminished quality of life resulting from exposure to hazardous substances in the
enviromment. This Health Consultation was prepared in accordance with ATSDR
methodology and guidelines.

ATSDR and its cooperative agreement partners review the available information about
hazardous substauces af 2 site, evaluate whether exposure to them might cause any harm
to people, and provide the findings and recommendations to reduce harmful exposures in
documents called Public Health Assessments and Health Consultations. ATSDR
conducts a Public Health Assessment for every site on or proposed for the National
Priorities Last (the NPL, also known as the Superfuad list). Health Consultations are
similar to Public Heaith Assessments, but they usually are shotter, address one specific
question, and address only one contamminant or one exposure pathway. Another difference
1s that Public Health Assessiments are made available for public comment, while Health
Consulfations usually are not. Public Health Assessments and Health Consulfations are
not the same thing as a medical exam ot a community health study.

Public Health Assessments and Health Consultations include conclusions that categorize
environmental contaminants and conditions according to the likelihood that they will
harm people. These categories are called “Hazard Categories.” The five possible Hazard
Categories are:

trgent Public Health Hazard: This category is used for sites that have certain physical
features or evidence of short-terin (less than I year), site-related chemical exposure that

conld result in adverse liealth effects and require rapid intervention to stop people from
being exposed.

Public Health Hazard: This category s used for sites that have certain physical featues
or evidence of chronic, site-related chemical exposure that could result in: adverse health
effects. ‘

Indeterminate Public Health Hazard: This category is used for sites where Important

mformation is lacking (missing or has not vet been gathered) about site-related chemical
exposures. In other words, this category is used when there is not enough information to
decide whether or not a condition at a site poses a public health hazard.

No Apparent Public Health Hazard: This category is used for sites where exposure to
site-related chepicals may have occurred in the past or is still occurring but the exposures
are not at levels expected to cause adverse health effects.




No Public Health Hazard: This category is used for sites where there is evidence of an
absence of exposure to site-related chemicals.




Final Release
This 13 the final version of the Health Consultation titled “Salem-Keizer School District
Buses.” Prior to the current release, this Health Consultation was released for public
comument, The pablic comment period was from September 9 - November 1, 2008.
Comments from the public were incorporated into this final version of the report. Details
about how conunents were incorporated or otherwise addressed can be found in
Appendix A. The most substantial revision in this final version following public
comment was the addition of a recommendation that drivers or their union request a
Health Hazard Evaluation from the National Institute of Occupational Safety and Health
{See pages 22-23}.
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Summary
The Oregonr Public Health Division Environmental Health Assessment Program (EHAP)
was asked by the Salem-Keizer School District to conduct fhis Health Consultation (HO).
The purpose of this HC is to evaluate the public kealth risk for children who may have
come into contact with contammants found on several school buses in the Salem Keizer
School District (SKSD). Following a fire that destroved and/or damaged several school
buses parked in the SKSD Hawthome Ave. bus barn, bus drivers began reporting health
symptoms from driving affected school buses.

One parent of a child who rode one of the fire-affected buses during the 2007-2008
school year reported to EHAP that her child had experienced respiratory health
symptoms, including asthma, during that vear. Other cinldren’s health complaints were
reported by bus drivers. In addition to concerns expressed by children or their parents to
drivers, EHAP considers the complaints registered by the drivers about their own health
as proxy for potential Liealth effects in the children. Children spend much less time per
day on the buses than drivers do, and so their exposure to confaminants on buses is also
much less. However, EHAP recognizes that children may be more valnerable from
exposure {o contaminants than achzlts,

All the data analyzed in this HC were collected by Oregon Occupational Safety and
Health Division (OR-OSHA) in evaluating potential occupational exposures for the bus
drivers.

In an attempt to characterize the nature and degree of the contamination that would
mnpact clnldren’s health, the Envirommental Health Assessment Program (EFHAP)
reviewed all of the data available from OR-OSHA s original complainf mspection, as
well as from their foliow-up health consultation. Several data collection and monitoring
events over a 17-month period (see Appendix D}; however the equipment used by OR-
OSHA was intended to determine if certain chemicals were present, not to measure the
concentrations of the chemicals.

EHAP determined that carbonr monoxide, benzene, particulate matter, diesel exhaust,
fimonene, undecane, and phenol pose mo apparent public health hazard. This was
because the meastred levels were either foo low to cause health effect in children or, as
in the case of limonene and undecane, they have low toxicity.

EHAP could not determine whether phosgene and sulfur dioxide are health hazards
because we were unable to measuze the levels of these contaminants. The instruments
used for analysis could not accurately measure coutamivants at the lower levels where
health effects in children might ocenr, making this an indeterminate health hazard.

EHAP concluded that isocyanates and other fire-related residues pose an indeterminete
health hasard to children who ride the affected school buses. This determination was due
to wncertainties as to the amount of fire-residue substances, the length of time they could




potentially persist on the buses, and whether or not the children riding the buses counid
have been exposed to them.

EHAP recommends that the school district promote awareness of and adherence to the
existing no wdling policy to firther reduee children’s exposure to diesel exhaust. EHAP
also recomumends that drivers request a Health Hazard Evaluation (HHE) from the
National Institute of Occupational Safety and Health (NIOSH) to gather more
mformation abont fire-residues in the so0t on buses.

EHAP wiil be available to consult witl the school distyict and NIOSH 11 developing
sampling plans and interpreting results of future sampling. EHAP will also be available to
help promote the no1dlmg policy among drivers. EHAP will make every effort to ensure
that the information in: this report makes it to thie parents of children who ride potential
problem buses.

Purpose and Health Issues

EHAP is part of the Oregon Department of Human Services {DHS) Public Health
Drvision. FHAP evaluates the luman health risks of exposure to environmental
confaminants throughout Oregon in cooperative agreement with the federal Agency for
Toxie Substances and Disease Registry (ATSDR). EHAP developed this health
consultation to evaluate exposure o potential contammants on specific school buses in
Oregon’s Salem-Keizer School District and fo determine, based on available data,
whether riding the buses poses a health hazacd to children. The potential for past, clezent,
and future exposure to residual contammants m several school buses that were involved
in a fire, is the concern that prompted the request for this consultation.

Background

Site Description and History

On December 17, 2006, a fire broke out in the maimn school bus facility i the Salem-
Keizer School District, locafed at 998 Hawthorne Ave in Salem, Oregon. The fire
destroyed seven buses and heavily damaged five more that were parked directly across
from the destroved buses. The metal canopy that sheltered the buses sustained heavy fire
damage as well. At the tine of the fire, the school district was closed for winter break.
The cause of the fire has been labeled undeternyined by the Salem Fire Department.

The school district’s contracted mdustrial hygiene consultant, Wise Steps, Inc., oversaw
the initial cieaning and repair of the buses between December 19 and December 29, 20G06.
ServiceMaster cleaned the interiors of buses that were located undeineath the canopy at
the time of the fire using HEPA-vacuums, detergents, and water. ServiceMaster also
treated buses with ozone i order to eliminate odors. Salem Auto Body & Paintworks
restored and cloaned the exterior of the five heavily damaged buses.



After returning from winter break, some of the bus drivers began reporting health
probiems meluding nausea, headaches, buiming noses and throats, cough, and trouble
breathing. Additional cleanings were conducted on specitic buses on January 5, 8, and
26, 2007 based on drivers’ complamnts.

Site Investigations

The Envirommental Safety Specialist from the SKSD confactad OR-OSHA becanse
several bus drivers reported health problems. In February 2007, OR-OSHA cpened a
compiaint inspection after several drivers filed formal complaints. During the
mvestigation, OR-OSHA reviewed cleaning procedures, service reports, and MSDS
sheets for cleanmg products and deodorizers. They concluded that the school district took
appropriate measures when cleaning the buses after the five, and no further actions were
recommended. The investipator’s review did not identify any substances resulting from
the fire that would cause the persistent health effects that the drivers confinued fo report.

Due to bus drivers” continued health complamts, the school district requested a
consultation: with OR-OSHA i November 2007. In response fo this request, OR-OSHA
agreed to conduct a health consultation that was based solely on current symptoms and
current occupationaj expostzes that may be responsible for the bus drivers” health effects.
It was agreed that the consultation branch of OR-OSHA would not consider fire-related
data in their report because the investigative branch had already reached a conclusion
regarding the fire.

In December 2007, sample collection began for OR-OSHA s health consultation, which
is detailed in the table of events (Appendix D). SKSD then contacted EHAP, in January
2008, to request that the program conduct a separate health consultation to review data
collected by OR-OSHA and Wise Steps, Inc. EHAP agreed to conduct a health
consultation: for the SKSD that wounld address health coneerns for children riding the
school buses. although at this point in time no children or parents had directly voiced
concertis to EHAP or the school district.

On April 1, 2008, EHAP conducted a site visit to the bus bam where the fire took place.
Team members rode on one of the problematic buses, spoke with several bus drivers, and
examined the area where the fire broke ouf. The barn lot itself s sandwiched between an
miterstate highway (I-5), and a busy ety throushway. The entire facility is fenced in, with
a one-way lane for velacles to enter and exit the lof. Thirty-eight buses fif side to side,
and nose to nose under a canopy. Several other buses are parked in an area outside the
canopy. The driver’s dispatch area and luuch room 18 located adjacent to the covered bus
area af the far side of the canopy from the fire’s peint of origin. Dnivers sit lnside and
wait between routes, eat lunch, and take care of business details.

While riding bus #11, EHAP staff noted a faint smoke odor and noticed that the ceiling
was a 1meetal mesh with holes approximately 6.5 cm i diameter. In ¢he outdoor cancpy




area, EHAP statf noted a new section of canopy had replaced the fire-damaged portion.
Streaks of black discoloration were still visible on the underside of oniginal sections of
the canopy. though it was evident that pressure washing had removed most of the soot.

EHAP had conversaiions with several bus drivers about their routes, their health
concerns, and if they knew of any children who bad health complaints. Their concerns are
docmmented in the communily concerns section of this report.

Community Concerns

Several school bus drivers indicated they had lingesing health probiems that they
associated with driving certain school buses that had been on the lot at the tune of the
fire. At 17 months post-fire, some drivers characterized their health problems ag
stemming from a “past” exposure that had lefi them with reultiple chermical sensifivities,
allergies, and respiratory effects that included asthma. Some drivers said that as a result
of developing chemical sensitivities, they could no longer walk down the cleaning supply
aisle m the grocery store without experiencing symptoms. Some had given up their
desired school bus routes and transferred to less desirable routes te avoid buses that
brought out their symptomns.

Reported symptoms and health effects included fatigue: oceupational asthma (medically
dragnosedy; bronchisl & flu-like symptoms; a chemical taste and smell that persists;
burning sore throat; itchy, burning eves — ag though grit and particles are in theus; very
dry mouth and nose; a persistent cough; sensitization to chemicals/smells/ perfumes; new
allergies; dizziness; headache; and nausea. Drivers consistently reported that their acute
symptoms dissipated after a few days/weeks away from problematic buses, but symptoms
retuined once they began driving those buses agam. One driver reportedly had 1o pull
over during his elementary school route and radio in to the dispatch for someone to come
and get him because he was having difficulty breathing.

Many of the drivers felt that their symptoms were consistent with exposure fo a class of
chemicals know as isocyanates. Some drivers speculated that perhaps there was moid in
the ceilings, heaters and defrosters that was causing their symptoms, wiule others thought
the seat pads were the source of exposure. Many drivers reported that their symptoms
were exacetbated when the bus heaters were on and kids were bouncing up and down on
the seats. Heaters in many of the buses are under the seafs, and drivers feel their
symptoms were triggered when the seats heated up. Most of the affected buses had seats
that contain post-1990’s flame retardant seat material and the driver’s seats were made of
cloth, mstead of vinyl, which was the predominant material before the 90°s.

One driver mdicated that “glass-like” particles fell from the holes 1 the bus ceiling and
could be seen when the sun shone through the windows. The SKSD director of
transportation indicated that the cetlings on most of the affected buses are a metal mesh
with a vapor barrier and insulation on the inside.




Drivers had observed black soot when dusting and cleaning their buses, and said they had
seen the roof-top vents dripping rain-soaked soot when left open. After wiping down their
buses, some drivers said they returned the next day to find black soot covering evervtiung
again. One driver mentioned that he parked his car in the fenced-in bus lot while he
worked. and continued to wipe down black scot side his car every day, 17 months after
the fire.

At the beginning of the 2008-2009 school year, all of the fire-affected buses were moved
to different areas within the district. All of'the drivers who had reported health effects are
now driving buses that were not involved with the fire. Since that change, some of the
drivers driving the fire-affected buses for the first fime have begun fo report health effects
simifar to those mentioned above. It has been reported to EHAP that one of the new
drivers has been diagnosed with asthuna sinee the current school year began.

A few drivers reported that ehildren on their buses had complained about headaches, tight
chests, “chemical” smells, conghs, sore throats, minny noses, fevers, vomiting, and
asthma attacks. Drivers also reporfed that there weve “s lot less kids riding the bus,” and a
fot of kids were newly diagnosed with agthina.

One driver indicated that she tock some children on a swim tiip and, after sitting on the
seats in their swimsuits, the children developed itchy, red, and irvitated skin. She said she
saw glass-like particles on the seats — consistent with those she had seen falling out of the
ceiling.

One parent contacted EHAP directly after recently learning that her daughter had been
riding one of the fire-affected buses during the 2007-2008 school year. The parent
reported that her daughter had been sick with a persistent respiratory ifection through
much of the 2007-2008 school vear. The daughter’s younger siblings, who did not ride
the bus, never caught what she thought was an mfection. During the course of the year,
the daughter was diagnosed with asthuna and was given an inhaler. This year, the girl's
mother told EHAP that her daughter is riding a different bus and has not had o use her
mhaler at all so far, and that her respiratory symptoms have disappeared.

The drivers had listed 27 buses as being problematic to drive, which included munbers
10-31 (except 17}, 41- 43, 142 and 143.

Discussion
This section of the report deseribes the data collection that took place, the process used to
identify contaminants of concern, and an evaluation of exposure pathways and pubiic
health tnplications. All data were collected by either OR-OSHA or Wise Steps, Inc.
EHAP’s evaluation and interpretation of the data is independent of the organizations that
collected it.



Pata Sampling & Analysis

Microscopic analysis of particles:
To determine if the air intake filters contained residual particulate matter from the fire
that could be responsible for health symptoms, OR-OSHA removed the air intake filter
from the school bus that was parked directly across from the fire’s point of erigm (# 22).
OSHA was trying to determine if there was contamination inside the intake filter that
may be responsible for the drivers’ reported symptoms. It was thought that bus #22 was
likely to have the most confaminated intake filter, and would be a good measure for the
others. A microscopic analysis of particulate matter found inside the filter identified
particles consistent with a fire, but did not identify any chemicals or specify the size of
particles. EHIAP concluded that this analysis was not useful in identifying the cause of
symptoms, and did not use these data in this report.

Wise Steps, Inc. collected particles frora the air inside of 10 buses, half of which had
been in the fire and half of which had not. Air was sampled using personal air monitoring
equipment that pulled air hrough a particulate-collecting filter at a rate of 2 Itters per
minute for about 10 and a half hours. Microlab Northwest (a third party laboratory)
removed the filters and analyzed them under a microscope in order to determine how
much of the debris in the filters could be attributed fo the fire. The analysis identified
some particles that were consistent with an uncontrolled bus fire and other particles that
would be expected in any city roadway environment. When examining the amount of
Hght being blocked by the particulate matter tn the filters, the lab did not find a link
between involvement in the fire and the amount of total particles m the filter. In fact, the
bus that liad the most light-blocking particles, bus # 17, was not on the lot when the fire
occurred. Bus drivers had also identified bus #17 as a “non-problem” bus.

Because this method did not test for any chemicals or quantify particles with any size
discrimination that is relevant to human health, it was not useful in identifying causes of
health effects. Therefore, BHAP could not nse these data in this health consultation.

Particulate-bound organics sampling
One potential source of chemical exposure on the buses could be from inhaling
contaminated dust. In an attempt to identify particles that might be responsible for health
effects, OR-OSHA collected dust from iside one bus (#16) in fiberglass filters while the
floors were being swept. The collected dust particles were then washed with selvents to
dissolve any organic chemicals that may have been bound to them.
The following chemicals were identitied:
Benzene. tetramethyl heptadecanse, heptadecane, docosane, nonodecane, butyl
palmitate, octadecyl acetate, butyl octadecanoate, eicosane, butyl hexadecanoate,
tetratetracontane, heneicosane, 3-hydroxy-2,4,4-trimethyl pentyl 2-mthyl-
propanoate, and 2,2-dimethyl-1-(2-hydroxy-1-methiyl-ethyl) propyl 2-methyl-
propanoate.

All of these chemicals fit within one or more of the following source categories:
- Diesel and gasoline fuels
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- Food products
- Cosmetics
- Fragrances
- Food additives

Neither the chemicals nor the amount of dust collected were quantified (measured).
Benzene is the only chemical identified that is associated with serious health effects, but
because these data did not allow EHAP to determine the amount of benzene that a person
would be exposed o via dust, EHAP did not use these data in the health consultation.

Wine Test/Phenols

Some of the detergents used to clean the school buses after the fire, and on a regular basis
by the bus drivers, contain phenols. Phencls can cause chemical sensitization m
lumans[2]. A person who becomes sensitized will experience negative health effects
from exposure to phenol and other chemicals in the future, at lower exposure levels than
are required by the average person[2].

One bus {#41) was tested for phenols. Air and seat surfaces were tested for phenols. Both
the air sampling and seat-wipe data were used in this health consultation.

Real-Time Air Sampling

Particulate matter can contribute to symptoms similar to those experienced by some bus
drivers, and may cause health problems for children who are exposed to it. OR-OSHA
acquired real-time air monitors with the capacity to measure particulate matter 10
micrometers in diameter and smaller, without determining the exact size of particulates
within that range. In addition to particulate matter, the real-time air monitors also
measured temperature, humidity, carbon dioxide, carbon mopoxide, and total volatile
organic compounds (VOCs). The advantage of these real-time monitors was that they
conld measure multiple conteminants at the same time, and the data was immediately
available online to drivers, OSHA, and school district staff.

These monitors were installed on buses 16, 17, 31, 41, 124, and 159. In addition, one
cutdoor reference monitor was placed at the Gaffin Road bus lot to measure ambient ait,
and one indoor reference monitor was placed in the bus driver’s break room at the
Hawthorne bus lot, which is the lot where the fire broke out. Temperatere, humidity and
carbon dioxide on school buses are expected to fluctuate over the cowrse of the day
depending on the use and outside weather and are not associated with symptoms
matching those of drivers. However, some VOCs can act as respiratory irritants and have
health effects that are pasticularly serious for children. VOCs were analyzed individually
and quantitatively by another method (snap-shot sampling} that is more accurate. For this
report, EHAP did not use the data on VOCs measured by the real-time monitoring
systemn, but chose to use the more accurate snap-shot method (see below). In addition,
carbon monoxide is a very toxic gas that reduces the blood’s ability to carry oxygen. and
EHAP used the carbon monoxide measurements from the real-{ime mositors in this
health consultation.
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Snap-shot air sampling

Certail gases cause respiratory uritation and symptoms matching those described by
some of the bus drivers. The real-time monitoring equipment, mentioned above, was not
able to measure all of these irritant gases. Therefore, OR-OSHA took snap-shof air
samples on several buses and measured for several individual iritant gases. These
included ozone. nitrogen oxides, phosgene, sulfur dioxides, and certain VOCs, mchiding
benzene, xylenes, toluene, limonene, and undecane. EHAP used these data 1 this health
consultahion. '

Diesel Exhans(

Diesel exhaust has been linked to respiratory irritation, cancer, and other heart and lang
probiems]3]. Buses that run on diesel produce large amounts of diesel exhaust. To
determine whether diesel exhaust was piesent in sufficient concentrations to cause
adverse health effects, OR-OSHA collected air samples from buses and analyzed themn
for diesel particulate matter (DPM). OR-OSHA used the sampling and analytical method
recommended by the National Institute of Occupational Health and Safety (NIOSH)
known as the NIOSH 5040 method. These data include the concentration of DPM in the
air, and EHAP unsed them in this report, comparing themn to specific concentrations
(“comparison values”) known to be low enough that they are protective of children.

Identification of Confaminants ef Concern
FHAP uses the following criteria to identify contaminants of concern:
o Contaminant concentrations (estimated dose in the case of phenol)
¢ Comparison of contaminant concentrations, Hmits of detection, or doses
against health-based comparison values {CV)
»  Community concem

BHAP uses comparison values (CV's) that were established by the Agency for Toxic
Substances and Disease Registry (ATSDR). These values are used whenever possible
because they are protective of the health of the most vulnerable of people, including
children. In the absence of ATSDR comparison values, EHAP uses CVs established by
the Environmental Protection Agency (EPA) that are based on human health effects
amony the general public.

In this HC. air contaminants were considered ‘contaminants of concern’ (COC) if thew
meastired concentrations were above the CV lavels on one or more of the school buses. In
many instances, contaminants were not detected at all. In these cases. EHAP comp ared
the equipment’s Hmit of detection against the CVs. The limit of detection (L.D) 15 the
actual limitation of the equipment used when measuring a contammant.

For example, we knew that suifur dioxide was not detected on the school buses.
However, upon closer examination, we noted that the equipment nsed did not measure
anything below 100 ppb. Because we knew that health effects could occnr near 100 ppb.
we wanted to know whether sulfar dioxide levels were just below 100 ppb or far below.
Because the equipments’ detection limut was not adequate, we could not tell what the
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actual levels were, so we chose sulfur dioxide as a contaminant of concern and
recommend obtaining a more accurate reading to use in our conclusions.

Other condifions that would cause us to identify a substance as a COC, are if there are no
health-based standards that exist for that contaminant, (hmonene and undecane were
identified as COC for that reason). Also, if the community is concerned about a specific
contaminant, EHAP chooses that contaminant to evaluate further, even if the contaminant
does not exceed a CV. An example in this HC is isocyauates.

The contaminants of concern that EHAP identified for the SK8D school buses are:
¢ Benzene

Phesgens

Sulfur Dioxide

Limonene

Undecane

Ihesel exhaust

Carben Monoxide

Particulate Matter

Isocyanates and other fire-related residues

Phenoi

& % & & @ % & & B

Table 1 summarizes the comparisons of chemical contaminanits with their CVs.
Contarninants that are bolded are contaminants of concer, and the concentrations or LDs
that are bolded indicate numbers that exceed the health protective comparison values. All
of the contaminants and measurements in Table 1 represent concentrations in the ai.

Tn addition to air testing, phenol was also measured on the seat surfaces from wipe tests.
Appendix C summarizes the method used fo estimate a phenol dose to a child from
contact with the seats. The estimated dose was 0.35 milligrams-phenol per kilogram-body
weight per day (mg/kg/day). The CV for phenol 1s something known as a ‘reference
dose’ (RID) established by the EPA. The RID is 0.3 mg/kg/day, so the estimated dose
slightly exceeds the CV.
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} Isocyanates are €ompounds containing the isacyanate group (-NCO). They react with : Home N

, COMpounds containing alcohgl (hydroxyl} groups to produce polyurethane polymers, . ﬁ"m—d;i—ﬁ'm“'«’:.

! which are companents of polyurethane foams, thermoplastic elastorers, spandex fibers, - ia_@n;ﬁe@gm@

i and polyurethane paints. Tsocyanates are the raw materials that make up all m&@”—m@ﬂ

: polyurethane praducts. Jobs that fray Involve exposure to Isocyanatas include painting, . ; - MM‘O_“S )
foam-biowing, and the manufacture of many Polyurethane products, such as chemicals, polyurethane foam, insulation " A_dgigltmjqug'mjtpﬂ i
Mmaterials, surface coatings, car seats, furniture, foam mattresses, under-carpet padding, packaging materiais, shoes, Highlights !
laminated fabrics, polyurethane rubber, and adhesives, and during the thermal degradation of polyurethane products, | ‘ahlig
Health effects of fsocyanate expasure include irritation of skin ang mucous membranes, chest tightness, and difficult ioom M&ﬂmnal Emphasis Program -
breathing, Isacyanates include compounds classified as potential human carcinogens and known to cause cancer in I Qceupatipnal Exposure to
animals. The main effects of hazardous exposures are occupational asthma and other lung problems, as welf as irritation oft Isocyanates [322 KB FDF, 48
the eyes, nosg, throat, anct skin. ' pages]. OSHA Directive CPL

H 03-00-017, (June 20, 2013). !

! OSHA Standards I Describes policies and procedures ;

| for implementing a National . i
Isocyanates hazards are addressed In specific standards for general Industry, shipyard empioyment, and the construction | Emphasis Program to Kentify and
industry, This section highlights O5HA standards and stendard interpretations (official lefters of interpretation of the reduce or eliminate the ii'ICld_F-‘"CE of |
standards} refated to isocyanates, Twenty-five states, Puerto Rico and the Virgin Tslands have OSHA-approved State Plang | adverss health effects associated
and have adopted their own standards and enforcement policies. For the most part, these Stetes adopt standards that are | with occupational exposure to
identical to Federal OSHA, However, some States hayve adopted different standards applicable to this topic or may have is0Cyanates.

different enforcement poficies, |

General Industry (29 CFR 1510)

™ 1910 Subpgrt H, Hazardous materials

W 1810,119, Process safely management of highy hazardous chemicals refated topic page]
™ Appendix A, List of highly hazardous chemicals, toxics and reactives (Mancatory)

® 1910 Subpart Z, Toxic and hazardous substancas [related topic page
® 1910.1000, Air contaminants

N Table 7-1, Limits for air contaminants

Page last reviewed: 03/26/2012 i

= 1910.1450, Cecupational expasure t¢ hazardous chemicals in lahoratories
® Appendix A, National research council recormmendations conceming chemical hygiena in laboratories (Nen-Mandatory)

Shipyard Employment (29 CFR 1915)

" 1515 Subpart Z, Toxic and hazardous substances
W 1515.1000, Air contaminants

Canstruction Industry {29 CFR 1926)

W 1926 Subpart D, Occupational heaith and environmental controls
= 197655, Gases, vapors, fumes, dusts, and mists
® Appendix A, Gases, vapars, fumes, dusts, and mists

B 19726.64, Process safety management of highly hazardous chemicals
" Appendix A, List of tighly hazardous chemicals, toxics and reactives (Mandatory)

Directives

n %N@.,t_fgngl.imphagi.si@g@m.ﬁsgm@_ﬂgn,a,t_E_xgqsuzg.zq._z.s_quamtgs £322 KB PDF, 48 pages], OSKA Directive CPL 03-00-017, (June 20, 2013). Describes

policies and procedures for implementing a Naticnal Emphasis Program to identify and reduce or eliminate the incidence of adverse health effects associated
with otcupational €xposure to isocyanates,

Standard Interpretations

- W Selection of air purifyin respirators for gases and va 0rs With anates). (2000, July 18). Clarification regarding QSHA's position

oo
on the selection of air purifying respirators (APR's) for gases and vapors with poor warning preperties.

® Search all availsble standard interpretations. '

Hazard Recognition

Many workers are unaware of the potential hazards that chemicals present in their work environment, which makes them more vulnerable to injury, The following ‘
references aid in receanizing and evaluating hazards associated with Isocyanates in the workplace, l
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m (OSHA Technical Manual (OTM). OSHA Directive TED 01-00-015 [TED 1-0.15A]; (1899, January 20).
m Polymer Matrix Materlals: Advanced Composties. Deals with a segment of the polymer composite industry known as advanced polymer matrix
composites, or advanced composites.

® Chemical Hazard Communication. OSHA Publication 3084, (Revised 1998). Also available as a 248 KB PDF, 31 pages. Addresses the need for chemicat hazard
communication and explains why a standard is necessary to minimize workplace hazards.

Documentation for Immediately Dangerous to | ife ot Health Concentrations (iDLHs). National Institute for QOccupational Safety and Health (NIOSH), (1994,
May).

B Methyl isocyanate

» Methylene bisphenyl isocyanate (MDI}

B Methyl Isocyanate
u 4 4-Methvienediphenyl Diisocyanate
 Diisocyanate

® Report on Carcinogens (RoC). US Department of Health and Human Services (DHHS), Mational Toxicology Program (NTP). Identifies and discusses agents,
substances, mixtures, or exposure circumstances that may pose a health hazard due to their carcinogenicity. The listing of substances in the RoC anly indicates
a3 potential hazard and does not estabiish the expostre conditions that would pose cancer risks to individuals,
m 2 4-Tolyepe diisocyanate [166 KB PDF, 3 pages]. NTP classification: Reasonably anticipated to be human carcinogens

International Agency for Research on Cancer (IARC) Monographs on the, Evaluation of Carcinogenic Risks for Humans. World Health Organization (WHO),
u 4.4 -Mathytengdipheny! Diisocyanate (MDD [88 KB PLF, 10 pages]. IARC Classification: Not classifiable as to its carcinogenicity to humans (Group 3). !

® ToxFAOs™ for Methyl Isoryanate, Agency for Toxic Substances and Disease Registry (ATSDR}, (2002, April). Summarizes the properties and health effects for
methyl isocyanate.

= Integrated Risk Information System (IRIS). Environmental Pratection Agency (EPA). Discusses the health effects.
W Methyl isocvanate (CASRN 624-83-9)
® Methylene Diphenyl Dilsocyanate, {monomeric MDT) and polymeric MDI {PMDI) (CASRN 101-68-8, 9016-87-9}
o 7 .4-/2 6-Toluane dilsocyanate mixture (TCI) (CASRN 26471-62-5)

= {ealth Effects Notebook for Hazardous Air Pollutants, Envircnmental Protection Agency (EPA).
= Heyvamethylene Diisocyanate. CAS No. §22-06-0.
m Methyi Isocyanate, CAS No. 624-83-9,
u 4. 4'-Methylenediphenyl Biisccyanate (MDI). CAS No. 101-68-8.
= 2 4-Toluene diisocyanate. CAS No., 584-84-9.

Hazardous Substance Fact Sheets. New Jersey Department of Health and Senior Services. Includes detailed reports on specific chemicals, covering hazard !

summaries, identification, exposure routes, health hazards, and ways of reducing exposure, The following fact sheets cover isocyanate compounds.
B 3-Chloro-4-Methyl Pheny! Isocyanate [105 KB POF, 6 pages). {1997, Aprit).

Hexamethylene Diispcyanate [1 MB PDF, € pages]. (1999, April}.

Isophorgne Diisocyanate [109 KB PDF, 6 pages]. (1986, January).

Methvlene Bispheny! Isocyanate [362 KB PDF, 6 pages]. (1998, June).

Methyl Isceyanate [157 KB PDF, 6 pages]. (1996, April).

Toluene-2,4-Diisocyanate {155 KB PDF, 6 pages]. {1996, February).

Toluene-2,6-Diisocyanate [154 KB PDF, 6 pages]. (1996, February}.

® [nternational Chemical Safety Cards (ICSC). National Institute for Occupational Safety and Heaith (NIOSH). Summarizes essential health and safety information.
Hexamethylene Diisocyanats

| |

=B Methylene Bisphenyl Isccyanate
m Methy] Isocyanate

| Tolyene-2.4-Diisocyanate

Praventing Asthma and Death from Diisocyanate Exposyre. US Department of Health and Human Services (DHHS), National Institute for Occupaticnal Safety
and Health (NIOSH) Puslication No, 96-111, (1996). Discusses the recognition, evaluation, and control of diisocyanate exposures.

Fvaluation of the Effectiveness of Air-Purifying Respirator Cartridges in Removing MDI Aercsols from Air. The Dow Chemical Company, (1997). Shows that
arganic vapor cartridges without a particulate filter were nat effective at removing Methylene bisphenyl isccyanate (MDI) aerosols from air, while organic vapor
cartricges with dust/mist (DM) or high efficiency (HEPA) filters effectively removed greater than 98 percent of MDI aeroso! and vagor in all test atmospheres.

m The following studies indicate that respiratory sensitivity to isocyanates may be related to previous dermal exposture.
™ Kimber, I "The Role of the Skin in Deveiopment of Chemical Respiratory Hypersensitivity.” Toxicology Lefters 86{1996); 89-92.
w Bickis, U., and K. Nakatsu, "A Single Skin Contact with Toluene Diisocyanate (TDI) Causes a One-Year Persistence of Airway Sensitization, Demaonstrable
in Vivo and in Vitro.” (1996). Abstract of platform presentation No. 310 presented at the 1996 American Industrial Hygiene Conference and Exposition.
W Bickis, U. "Investigation of Dermally Induced Airway Hyperreactivity to Teluene Dilsccyanate in Guinea Pigs.” Ph.D. thesis, Department of Pharmacology
and Toxicology, Queen’s University, Kingston, Canada, (1994).
m Karol, M. H., et al. "Dermal Contact With Toluene Diisocyanate (TDT) Produced Respiratory Tract Hypersensitivity in Guinea Pigs." Toxicol Appl
FPharmacol 58(1981): 221-230.
Rattray, M. ., et al. "induction of Respiratory Hypersensitivity to Dipheny!methane-4,4-Diisocyanate (MDI) in Guinea Pigs; Influence of route of
exposure." Toxicology 88(1994): 15-30.
= Deschamps, F., et al. "Mechanisms of Occupational Asthma Induced by Iscoyanate.” Ann. Occup, Fyg. 42(1998): 33-36.
¥ Coig, K. C., et al. "Fiexible Polyurethane Foam. L. FTIR Analysis of Residua! Isocyanate.” Applied Polymer Science 34(1987): 395-407.

Exposure Evaluation

® Chemicai Sampling Information. OSHA. Presents, in concise form, data on a large number of chemicai substances that may be encountered in industrial hygiene
investigations. Basic reference for industrial hyglenists engaged in OSHA field activity.

Butyl Isocyanate

2.6-Diisopropylphenyl isocyanate

Hexamethylene Diisocyanate

Hexamethylene Diisocyanate Biuret

1,6-Hexamethylene dilsocvanate homopolymer

Isophorone Diispcyanate

Methy| Isocyanate

Methylane-bis (4-Cycohexylisocyanste)

Methylene bisphenyl isacyanate
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W 1 5-Naphthaleng Diisocyanate
® phenyl Isocyanate

¥ o-Tolyl Isacyanafe

" Tpluene-2,4-disocyanate (TDI)
® Toluene-2,6-diisocyanate

m Occupationat Chemical Database. OSHA maintaing this chemical database as a convernient reference for the occupational safety and health community. It
compiles information from severa! government agencies and organizations. This database originally was developed by OSHA in cooperation with EPA.

® Isophorone Diisocyanate

= Methy| Isocyanate

= Methylene Bisphenyl Isocyanate
® 1 5-Naphthalene Diisocyanate

Analytical Methods
O5HA

® Diisocyantes (HDI, 2,4 TDL 2,6-TDD). Method 42, (1989, March).

L Arpmatic Isocyanate Sutface Contamination Sampling and Evajuation Techniques. (1997, August 21). Describes sampling procedures for using direct reading .
{colorimetric) wipes and collecting wipe samples for laboratory analysis.

For additional information, see OSHA's Sampling and Analysis Safety and Health Topics Page.

National Institute for Occupational Sarety and Health (NIOSH}

® NFOSH Manua! of Analytical Methods (NMAM). US Department of Health and Human Services (DHHS), National Institute for Occupational Safety and Health
{NICSH) Publication No. 2003-154, {2003). Provides individual analytical methods, listed by chemical name or method number.
® Isocyanates {35 KB PDF, 6 pages]. Method No. 5522

Other

B U.K. Health and Safety Executive Method 25/2

® The following are analysis methods for specific isocyanate compounds. It is often desirable to determine the amount of free isocyanate, not just the specific
compound. Several methods have been suggested to accomplish this. However, all have had serious problems when applied to field sampling.
B Strejcher, RP, et al. Investigation of the ability of MDHS method 25 to determine urethane-bound isocyanate groups, American Industrial Hygiene
Association Journal, 1995;56(5):437-42.
® Key-Schwartz, R]. Analytical probiems encountered with NIOSH method 5521 for total isocyanates. American Industrial Hygiene Association Journal.
1995;56(5}:474-9.
B Maitre, A, et al. Biological monitoring of occupaticnal exposure o toluene diisocyanate. Ink Arch, Oceup. Epviron. Heafth. 1993;65:97-100,

Documentation of the threshold limit vaiues and biological exposure indices. American Conference for Government Industrial Hygienists {ACGTH).
1921;6:1581-9,

Possible Solutions

M {jse of portable air compressors as a source of air supply for supplied air respirators. OSHA Hazard Information Bulletin (HIB), (1985, January 25). States that

under current policy, supplied air respirators are not to be used In an atmosphere that 's immediately dangerous to life or health (IDLH) unless the respiratar is
equipped with a self-contained air supply for escape.

® NIOSH Pocket Guide to Chemical Hazards. US Department of Health and Human Services (DHHS), Nationai Institute for Occupational Safety and Health
{NIOSH) Publication No. 2005-149, (2007, September). Provides a physical description, exposure fimits, measurement method, personal protection and
sanitation, first aid, respirator recommendations, exposure routes, symptoms, target organs, and cancer sites.

® Hexamefhvlene diisocyanate

Isophorone diisocyanate

Methyl isocyanate

Methylene bis (4-cyclohexylisocyaniate}

Methylene bisphenyl isocyanate

Naphthslene diisccyanate

Toluene-2, 4-diisocyanate

® Health Hazard Evalustions. National Institute for Occupational Safety and Health (NIQSH). Performs Health Hazard Evaluations (HHE's) for a wide variety of
industries that use isocyanates to determine whether any substance normally found in the workplace contains potentially toxic concentrations. NIOSH alse
provides specific controf recommendations. To access the online database, follow the link and then search the sfte using the term "isocyanate.” Some HHE's that
focus on isocyanates are listed below,
® Tsooyanate Exposures From Polyurethane Foam Packaging Cperations, General Motors Corporation, Allison Transroission Division, Indianapolis, Indana
[1 MB PDF, 16 pages]. Report No. HETA 99-0065-2780, (1999, December}).
m Isooyanate-Containing Compounds During Spray Painting Operations, Lockheed Marfin Aeronautical Systems, Marietta, Georala {2 MB PDF, 21 pages].
Report No. HETA 99-0122-2798, (2000, June).
¥ Worker Exposure To Metiviene-hispheny-disacyznate (MDI) From Foam Spraying Qperations In an Adjacect Bullcing, Twin City Frujt, £l Thorpe Co.,
Deadwood, South Dakota [1 MB PDF, 17 pages]. Report No. HETA 89-0278-2035, (1990, April).
® Ispcyanates Used In Some Powder Coatings, Modern Materials Incorporated, Rochester, Indiana [3 MB PDF, 56 pages]. Report No. HETA 90-0174-2231,
(1992, July}.
® Possible Iscoyanate and Polyamide Imide Resin Exposures Occurring During Brazing and Welding Operations, Square D Company, Oshkosh, Wisconsia [1
MB PDF, 23 pages]. Report No. HETA 94-0312-2512, (1995, June).
B A Summary of Heaith Hazard Evaluations: Issues Related to Occupational Exposure to Isgeyanates 1989 tp 2002 [1 MB PDF, 42 pages]. Report No.

HETA 99-0039, (1999, Aprf). Presents some background information about isocyanate exposures, health effects, analytical methods, and general

recommendations for most isocyanate-related HHE's, The major portion of this document presents the titles and summaries of the site visits related to
Isocyantes conducted between 1989 and 2002.

Additional Information
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Related Safety and Health Topics Pages
= Autobody Repair and Refinishing
® Carcinogens
® Dermal Exposure
® Occupations! Asthma

® Personal Protective Equipment (PEE)

u Phastics Industry
Training

® [socyanates in Paints [193 KB PDF, 2 pages]. Workplace Safety and Heaith Division of the Manitaba Labour and Immigration Bulletin 143, (2008, December).
Includes a short summary of hazards and protective measures for workers spraying isocyanate-containing paints.

Accessibility Assistance: Contact the OSHA Directorate of Technical Support and Emergency Management at (202) 693-2300 for assistance accassing PDF materials.
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CDC . Immediately Dangerous to Life or Health Concentrations (I... hitp://www.cde.gov/miosh/idih/ 101688 hitm!

PRy . .
, it %18 Centers for Disease Confrol and Prevention
FH[ § COC 2477 Saving Lives. Protecting People.™

May 1994

Documentation for Immediately Dangerous To Life or Health
Concentrations (IDLHs)

Methylene bisphenyl isocyanate (MDI)

CAS number: 101-68-8

NIOSH REL: 0.05 mg/m3 (0.005 ppm) TWA,

0.2 mg/m3 (0.020 ppm) 10-minute CEILING

Current OSHA PEL: 0.2 mg/m3 {0.02 ppm) CEILING

1989 OSHA PEL: Same as current PEL

1993-1994 ACGIH TLV: 0.051 mg/m3 (0.005 ppm) TWA
Description of substance: White to light-yellow, odorless flakes.
LEL: .. Unknown

Original (SCP) IDLH: 100 mg/m3

Basis for original (SCP) IDLH: The chosen IDLH is based on an analogy with toluene
diisocyanate, which has an IDLH of 10 ppm. [Note: A concentration of 10 ppm methylene
bispbenyl isocyanate is equivalent to about 100 mg/m3.]

Short-term exposure guidelines: None developed
ACUTE TOXICITY DATA:

Lethal concentration data:

. LC LC . __Adjusted 0.5-hr LC  Derived
Species Reference 50 Lo (Time (CF) lvalue
Bunge et al. 369 :
______ 3 : 3
Rat 1977 mg/m3 4hr |738 mg/m3 (2.0) ;74 mg/m
Bunge et al. 380 3 3
Rat gy mgms T T pomgmilo)  poms/m
Rat [Woolrich 1982 178 mg/m3 |-—-- PP 2

o 2/14/2014 10:06 PM
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http://www.cde.gov/niosh/idlh/101688.htm]

Lethal dose data:
Species Reference Routei 5° Lo Adjusted  Derived
L | (mg/kg)  ((mgkg) D value
Izmerovetal. 15,400 :
_____ ’ 3

Mouse 1982 oral |2,200 | .  img/m3 1,540 mg/m

, . . 221,830 22,183

j Rat Woolrich 1982  |oral - 31,690 mg/m3 mg/m3

Human data: None relevant for use in determining the revised IDLH.

Revised IDLH: 75 mg/m3
'Basis for revised IDLH: The revised IDLH for methylene bisphenyl 1socyanate is
75 mg,/m3 based on acute inhalation toxicity data in animals [Bunge et al. 1977].

REFERENCES:

1. Bunge W, Ehrlicher H, Kimmerle G [1977]. Medical aspects of work with surface coating
systems using the spraying technique. Zentralbl Arbeitsmed Arbeitsschutz Prophylaxe 4(spec.
ed.):1-46 (in German). [From ACGIH [1991]. Methylene bisphenyl isocyanate. In:
Documentation of the threshold limit values and biological exposure indices. 6th ed.
Cincinnati, OH: American Conference of Governmental Industrial Hygienists, pp. 978-980.]

2, Izmerov NF, Sanotsky IV, Sidorov KK [1982]. Toxicometric parameters of industrial toxic
chemicals under single exposure. Moscow, Russia: Centre of International Projects, GKNT,
p. 63.

3. Woolrich PF [1982]. Industrial hygiene and medical control of TDI, MDI and PMPPL. Am
Ind Hyg Assoc J 43(2):89-97.

Centers for Discase Control and Prevention 1600 Clifton Rd. Atlanta, GA > ,

“USA.gov_ '«
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC-INFG gm casy

Governmant :m.,_

21142014 1006 PM



_&DC - NIOSH Science Blog — Help Wanted: Spray Polyurethane Foam Insulation Research Page 1 of 9

Centers for Disease Control and Prevention
CRC /T Stvirg Lives. Protecting People,™

NIOSH Science Blog

Safer Healthier Workers

Help Wanted: Spray Polyurethane Foam Insulation

Research (http://blogs.cdc.gov/niosh-science-
blog/2012/03/21/sprayfoam/)

Categories: Chemicals (htip://blogs.cde.gov/niosh-science-blog/category/chemicals/) , Construction

(hitp://blogs.cde.gov/niosh-science-blog/eategory/construction/) , Engineering Control
(http://blogs.cde.gov/niosh-science-blog/category/engineering-control/} , Exposure

-/ [blogs.cde.gov/niosh-science-blog/category/exposure/) , Green (hitp://blogs.cde.gov/niosh-
science-bl tego een/) , Personal Protective Equipment (hitp://blogs.cdc.gov/niosh-science-

lo tego: ersonal-protective-equipment,

March 21st, 2012 1:55 pm ET - David A. Marlow, BS

N B8 (hitp://blogs.cde.gov/niogh-science-
blog/files/2012/03/spf.ipg) Environmentally friendly doesn’t necessarily mean worker friendly.
In many cases, new “green” technologies and products have reached the market without being
adequately evaluated to determine whether they pose health or safety risks to workers in
manufacture, deployment, or use. Spray polyurethane foam—commonly referred to as SPF—is
a case in point, Its use as insulation has been on the upswing because of the laudable aim of
builders and property owners to improve energy efficiency. As popular as it has become,
however, much remains unknown about spray polyurethane foam-—specifically the health
implications of its amines, glycols, and phosphate upon workers.

Polyurethane foam has a high R-factor (or R-value), so it resists the flow of heat and, when
used as insulation, increases a building’s energy efficiency. Because of this, it has become a

http://blogs.cde.gov/niosh-science-blog/2012/03/2 1/sprayfoam/ 2/12/2014
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favorite in the world of energy-conscious construction and renovation. While better insulation
clearly means less energy consumption, what's not clear is the level of protection and
ventilation workers need so that they remain safe during the installation process.

MDI: The known hazard

Spray polyurethane foam is applied as a liquid but expands as it dries. The product itselfis a
two-component system. The first chemical in the mixture is methylene dipheny! diisocyanate
(MDI). The hazards of MDI (hitp://www.cde.gov/niosh/topics/isocyanates/) are well-documented
and their exposure limits have been established However, the known hazards for spray
polyurethane foam only take into account the first part of the mixture—the MDL

Amines, glycols, and phosphate: Unknown risks

The other half of the mix has not been studied for worker safety. It is a chemical question mark
with no toxicology or health information. This part contains amines, which act as a catalyst;
glycols—blowing agents that react with the foam; and phosphate, a flame retardant. This half of
the spray polyurethane foam equation raises several questions:

» What is té}ee concentration of the fumes and vapors from these chemicals when spray foam
is applie
« Are the workers who are applying the spray foam adequately protected?

« What about others on site who are not applying the spray foam and who are not wearing
the same personal protective equipment?

- How long does it take to ventilate the area after application?
« Are there cost-saving methods for isolating and venting the fumes?

A need for real-world air sampling

We are currently researching these issues. In our labs we've done tracer gas studies, simulating
potential exposures to spray polyurethane foam components, but to make the science useful for
SPF installers, we need pariners to help us collect on-site air samples. At the worksite, we will
collect personal breathing-zone air samples and set up five tripods with air-sampling pumps to
obtain readings in a variety of sampling areas. We would like to gather samples during the
spray foam application, and again at intervals afterwards. The data we collect will help us
gauge:

+ The true level of personal protective equipment needed by the worker applying the spray
foam and by those who are elsewhere on the worksite.

« The actual amount of time before the area is void of harmful levels of vapors. The idea that
the area needs to be clear for 24 hours is anecdotal and has no scientific underpinning.

» Proper ventilation and cordoning of the spray foam work area. Some contractors go to
great lengths to tape and plastic the room; others do nothing at all. Our air sampling will
clarify what the best practice is.

Additionally, we are working on a portable spray booth that will contain overspray fumes and
improve ventilation—a cost-saving intervention.

hitp://blogs.cde.gov/niosh-science-blog/2012/03/21/sprayfoam/ 2/12/2014
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A need for solid science

It’s difficult for even the most conscientious employers to protect their workers because limited
data exist on the second part of the spray foam mixture. The popularity of the product and the
number of companies using it demands that there be some scientific background informing its
use.

Help wanted

Please contact NIOSH to advance the science behind spray polyurethane foam insulation. You
can reach us through this blog. While foam insulation may be green, with your help, our
research can ensure that spray foam is sustainable for your workers as well.

—David A. Marlow, BS

Mpr. Marlow is an industrial hygiene engineer in the NIOSH Division of Applied Research and
Technology.

¢ 25 Comments (#comments)

Public Comments

Comments listed below are posted by individuals not associated with CDC, unless otherwise
stated. These comments do not represent the official views of CDC, and CDC does not
guarantee that any information posted by individuals on this site is correct, and disclaims any
tiability for any loss or damage resuliing from reliance on any such information. Read more
about our comment poliey » (http:/ /blogs.cde.gov/niosh-science-blog/policies) .

1. March 26, 2012 at 12:54 pm ET - Rachel White
I work with Byggmeister [htip://www.byggmeister.comn], a residential remodeling firm in

Newton, MA, that has been using SPF as an insulation material for some now. Your call
for help is timely for us: we have recently begun to take a closer look at the existing
guidelines on SPF safety in an effort to better protect our crew and our clients (most of
whom are living in their homes during construction). So, we are thrilled that you are
doing this research and would very much welcome the opportunity to participate in your

study. Please let me know if we can be of help.

Lin this commen //blo ¢.cov/niosh-science-
1o a1/spravioam/#c ent-

2. March 28, 2012 at 4:14 am ET - Emlyn O Troighthigh

This topic should be of interest to health and safety professionals, trades and regulatory
bodies in Ireland as at the moment, there are incentive schemes in place for home owners
to improve insulation in their homes. As a health and safety consultant, I closely follow
%11%(111 topics in the media, online ete. and am not aware of any concerns to date in this

eld.

It would be interesting to hear the views of users of this material or trade representative

bodies in respect of the extent of use and any research done on the application of spray
polyurethane foam in Ireland.
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7.

Link to this comiment (htp://blogs.cde.gov/niosh-science-

blog,famfz1035211@r§_v_foamg#commgnt«35141

. March 29, 2012 at 12:20 am BT - greenwashed

I think it is great you are going to research the effects of SPF on the workers, but what
about the occu[i;mts. We have a year of testing that indicates our oc SPF continued to
offgass. What about all of us who cannot live in our homes or the Icynene homes that are
breaking down and off gassing after 6 yrs of being ‘stable’ in the home. The homeowners

have no guidelines for chronic exposure to the large amount of chemicals from ‘inert’
SPF.

Link to this comment (htip://blogs.cde.gov/miosh-science-
blogz/2012 /03/21/sprayfoam/#comment-

o AUTHOR COMMENT April 12, 2012 at 1:21 pm ET - David Marlow

Thank you for your comment. The research we are planning will look at exposures to
workers during the application process. The EPA addresses homeowner concerns.
You may want to visit the Spray Polyurethane Foam page
(http://www.epa.gov/dfe/pubs/projects/spf/spray pofyurethane foam.html

tHpe .epa.gov/dfe/pubs/projects/spf/spr lyurethane foam himi) #

WWW.
(hittp:/ /www.cde.goy/Other/disclaimer html) ) on the EPA website.
Link fo this comment (http:/ /blogs.cde.gov/niosh-science-

log/2012 21 /8Pra geomment-1716

March 29, 2012 at 6:17am ET - yoyo
We should change our lifestyle, try to live a green life

Link fo this comment (http://blogs.cde.gov/niosh-science-
1 12 21/8py #eomment-3536

March 29, 2012 at 6:54 am ET - Poisoned Homeowner

I’s not just the workers that face health problems. When spray foam is not installed
properly (A-B ratio is off or chemicals sprayed cold) or when it is exposed to the high heat
of an attic environment it causes off-gassing of chemicals that can cause health effects
after prolonged exposure. My family and 1 have been living this nightmare and only
recently paid a large sum of money to remove our spray foam, Even following removal we
cannot live in the home as we have become sensitized to the chemicals,

Be aware that spray foam has the potential to go very wrong and when it does
manufacturers and installers will use this lack of science to leave the homeowner
responsible for everything.

Link to this comment (hitp://blogs.cde. gov/niosh-science-
log/2012/03/21/spravioam/#comment-3538

March 2g, 2012 at 3:10 pm ET - greenwashed

A few blogs are popping up explaining spray foam problems, [www.sprayfoamsucks.com}
and [www,toxicsprayfoam.com] are good places to start.

Link to this comment (http://Mlogs.cde.gov/nigsh-science-
blog/2012/02/21/spravioam/#comment-3542

March 29, 2012 at 5:05 pm ET - Kevin
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T just wanted to send a quick thanks regarding this posting on SPF. Glad to hear you're
looking into SPF some more. The unintended consequences of “environmentally friendly”
roducts is quite interesting to me, mainly in how products can be “environmentally

riendly” but so bad for employees using them.

I have worked in the maritime industry quite a bit and we run into SPF there also. An
added hazard of SPF in shipyards is its combustibility. Once they start, foam fires are
VERY difficult to put out and emit HCN plus lots of other nasty products of combustion.
Very careful protocol must be in place in order to do repair/retrofit work on ships which
contain this foam. Fishing vessels commonly have SPF insulating their fish holds. This
might be another industry to examine in your study.

Link to this comment (http://blogs.cde.gov/niosh-science-
blog/2012 /03/21/sprayvio #eomment-

8, March 31, 2012 at 12:30 pm ET - Jane

A very informative article and a good reminder that sometimes the end result does not
always justify the means, even in the world of “green.”

Link to this comment (hitp://blogs.cde.gov/niosh-science-
blog/2012/03/21/sprayfoam/#comment-3578)

9. May 8, 2012 atg:itam ET - Darren

Like all things if the installer is not certified or been properly trained then you risk to
have problems.The SPF industry has come along way in taking out the poor quality
workmanship we have seen in the past. The fact remains that the two part chemical
reaction between ﬁ)art A and B must be given 48 hours to finish it"s reaction in a good
ventilated area, all installers should be wearing air supplied apparatus during the
installation. the grey area does not exist in this process and when you use quali

products and installers then you do not have a problem. The agressive market s ould not
dictate the price of this product and I believe short cuts will disappear, that should
eliminate fly by night companies giving false advice to home owners and design officials a

like.
Link to this comment -/ /blogs.cde.sov/niosh-science-
log/2012 o1 /spravioam/# ent-9978

10. May 9, 2012 at 10:20 pm ET - TFred

I worked in the theatrical scenery industy for 25 years for a company with no respiratory
protection pro%ram, where urethane spray foam was used constantly. The thing about
spray foam is that is doesnt really have an overpowering odor, which makes one less
concerned about breathing the vapors. Stronger labeling by manufacturors right on the
canisters such as a big red WARNING sign would be belpful for people who are not
instructed properly and the employer does not provide MSDS. In my last year at that
company I developed chest pains and breathing problems so severe I thought I was going
to die and did not suspect it was urethane vapors making me so ill. I can tell you for a fact
that improper mixing will also somtimes emit liquids that will never solidify and leak into
wood and other porous materials. Spray foam is used commonly in the theatrical
industry for such things as texture,large sculpture, and other applications that it is not
intended for. This mig%lt be an area for you to advertise your study.

Link to this comment (http://blogs.cde.gov/niosh-science-
blog/2012 /03/21/sprayfoam/#comment-3998)

11. May 12, 2012 at :17 pm ET - Michael
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“what’s not clear is the level of protection and ventilation workers need so that they
remain safe during the installation process.”

I disagree and think it’s very presumptuous of you to say this. There is already plenty of
documentation about the safety and grecauhons one must take when using spray foam
insulation. In fact, one might argue that it is safer to use than fiberglass insulation.

Fiberglass insulation has been used for ever, but it is made of fibers. Fibers that
disintegrate over time and can float in the air, being breathed in by people if exposed to
the area that it is found in. This can get into the lungs.

Spray foam, on the other hand, dries solid, and therefore does not have that attribute.
Additionally, those applying spray foam wear a lot of safety equitpment, including suits
and respirators that one would expect a scientist to be wearing if dealing with a chemical
spill or radioactive material.

I have been in the sgray foam industry for over 20 years, and can honestly say that I find
vour claims unfounded. You do know that polyurethane foam has been used sinee the
1940's, right? It was first used by the military for planes and other aviation technology.
So we have years of evidence already.

In regards to warning labels mentioned by Fred, most, if not all packaging and cans
alrea%iy have the warnings. Additionally, they have manuals and videos that highlight
these warnings as well. I would assume that most people using spray foam insulation
would already be reading these materials.

Honestly, I think people should be more concerned about Radon than spray foam fumes.
If you don’t already know about Radon, look it up. This is much more a concern and is
often not known about or discussed. This is the true silent killer!

Link to this comment (htin://blogs.cde.gov/niosh-science-
blog/2012/03/21/sprayfoam/#comment-4040)

» AUTHOR COMMENT June 19, 2012 at 7:36 am ET - David Marlow

Thank you for your comment. Although employers have taken steps over the years to
reduce occupational exposures in the application of spray polyurethane foam, our
present knowledge about the potential risks relates only to one component of the
spray foam mixture, methylene diphenyl diisocyanate (MDI), as our blog noted. As
we stated, “It’s difficult for even the most conscientious employers to protect their
workers because limited data exist on the second part of the spray foam mixture.” As
builders and facilities managers increasingly use spray polyurethane foam for
insulation, this new knowledge will help support the safe growth of this industry.

Link to thi ment (http://blogs.cde.gov/niosh-science-
1 012/03/21/5 m 11 -

12. May 27, 2012 at 12:13 pm ET - Don Morgan

Spray foam insulation has so many advantages over conventional insulatin methods
now used in home construction. I would like to see it used especially in mo%ﬂe homes
where I have found that many times the batt type insulation ]I;as fallen down inside of
walls due to transport,

Link to this comment (htip://blogs.cde.gov/niosh-science-
log/2012/03/21/spravioaim/ #ecomment-4251

13. June 9, 2012 at 5:35 pm ET - Nicole

http://blogs.cde.gov/niosh-science-blog/2012/03/21/sprayfoam/ 2/12/2014
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15.

16.

Greenwash it all you like, 3 percent soy doesn’t make sprayfoam “green”. As a consumer I
can no longer live in my home as it is offgassing chemicals. Not to mention my family is
sensitized o everyday things in the environment and almost have to live in a bubble now.
Isocyanates comprise 50 % of this toxie foam and are odorless. We had it installed by a
reputable company and have visited respirologists ever since. To top it off if this foam
catches on fire it releases cyanide gas. Nice. Will be interesting to see in the future what
lawsuits arise from this nasty invention. Sure it works well, it insulates my home, but to
what cost? More research needs to be done on this. We have been in toucﬁ with experts in
the US EPA and it is astounding how many families have been affected by this. Our first
hgnd experience trumps anything that a contractor can write here... shame, shame,
shame,

Link to this comment (hitp://blogs.cde.gov/niosh-science-
blog/2012/03/21/sprayfoam/#comment-4415)

. July 5,2012at 3:14 pm ET - Tra

Foam insulation helps gets into hard to reach places.

Link to this comnment (http://blogs.ede.gov/niosh-science-
log /2012 /0%/21/sprayfoam/ #comment-4738

July 5, 2012 at 3:30 pm ET - DAN SYMES
CLEANSEAL GLOBAL TOXIC INSULATION REMEDY

Recently our firm was engaged to assist in remediating off-gassing of toxins (including
confirmed Isocyanates) in a structure which had been retro fitted with SPF insulation.
We implemented a two-part protocol which consisted of using an all ‘green’ toxin sealant
on all exposed insulation combined with the installation of zero ozone producing bi-polar
jonization device inserted into the HVAC system to terminate odors and toxins, and to
circulate negative ions throughout the structure and behind the wall cavities.

The results were a reduction in toxins brought to below regulatory standards of less
than .20 ppb Formaldehyde and reduction in MDI below 5 ppb without removal of any
drywall. As a result we are now working with some manufacturers of SPF to solve the
problem in order to address the concerns of customers. Our product and this protocol
also come with a warranty against reoccurrences,

Contact us if you wish to discuss employing our methods and protocols.

Link to this comment (http://blogs.cde.gov/nigsh-science-
blog/2012/03/21/sprayfoam/#comment-4739)

July 9, 2012 at 2:53 pm ET - CHARLES MARTINE

My wife and I have been experiencing severe respiratory problems and skin irritations
after I had spray foam insulation installed in my NC home last year. Out of desperation
and after doing some research I hired a company to come and treat my bouse to handle
this toxic odor which began right after the insulation was foamed in.

The company sprayed a white chemical coating called Clean Seal “DTOX" on the foam
insulation and then installed a very small air purifying machine in my heat-air
conditioning ductwork which runs constantan. Not sure what the litile thing is they put in
the duetwork but I can tell you the results are unbelievable! One day there’s a strong
paint “odor” and in less than 24 hours after the company finished treating the house the
odor tlﬁ% gone, my eyes don’t sting and my wife and had the first good night's sleep in 6
months,

hitn:/bloos.cde. sov/niosh-science-blog/2012/03/2 1 /sprayfoam/ 2/12/2014



 CDC - NIQSH Science Blog — Help Wanted: Spray Polyurethane Foam Insulation Research Page 8 of 9

17.

18.

19

20.

21.

After reading about other people having problems with similar types of foam insulation I
can tell you that this treatment I had done got rid of the problem and we are very very
pleased ‘with the resuits. They even gave me a warranty! [ recommend this procedure 1o
everyone having the same problems with insulation.

Link to this comment (http://blogs.cde.gov/niosh-science-
blog/z2012/03/21/sprayfoam/#comment-4780)

> AUTHOR COMMENT July 9, 2012 at 3:17 pm ET - Blog Coordinator

References to products or services do not constitute an endorsement by NIOSH or
the U.S. government.

log/2012 1/spr am/#eommeni-

July 11, 2012 at 11:30 am ET - Lee Price

Foam is becoming less and less useful as a wall insulator. Sure, it's still great for lofts but
newer forms of insulation exist for cavity walls that are much more effective than foam.
Home Insulation is still extremely important... just make sure your get the right type fro
your property.

Link to this comment {(http://blogs.cde.gov/niosh-science-
blog/2012/03/21 /spravioam/ #commeni-4800)

July 11, 2012 at 8:54 pm ET - Boudewijn Heylen

The extremely bad news: Polyurethane Foam (PUF) contains a chemical, TCEP, which
has flame-retardant properties and has been shown to cause cancer. You can find more
about this on the following location :

[http://www.epcdiensten.be/downloads.asp] .

Link to this comment (hitp://hlogs.cde.gov/niogh-science-

blog/2012/03/21/sprayfoam/ #eomment-4806)
July 14, 2012 at 7:36 am ET - Danny

Boud%wijn, what you say is the same thing i rode somewhere else on the internet
recently.

I thought it was on [http:// cancerinfobase.com].

They sajd that as long as 1t is untouched and stable it can do no harm, but as soon at the
material becomes dust due to physical change like breaking it, the particles cause cancer
within a short period of time,

T don’t know if it is true but it sounds like the same problem asbestos carries, when it
becomes dust it becomes dangerous, but in an untouched stable form it can do no harm.

ink o thi ment (http://blo ¢ sov/niosh-science-
blgg[2012[03g2lz§praﬁqgm£#gommem-4§331

July 22, 2012 at 12:28 pm ET - Epoksi Boya

(Polyurethane Foam (PUF) contains a chemical, TCEP, which has flame-retardant
properties and has been shown to cause cancer. ) Exactly so........

Link to this comment (http://blogs.cde.gov/niosh-science-
blog/2012/03/21/sprayfoam/#comme ni-4892)

August 22, 2012 at 5:03 pm ET - Debbie
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Please feel free to study my house, me and my cats for your research. My attic was
sprayed with SPF, I was not told to vacate nor dget my pets out the day they S]i’ra ed, I
ended up with horrendous chemical vapors/odors thronghout my house, inc u%ng on my
clothing in the closet, and later learned there was a Jot of off ratio foam sprayed. My pets
and I were in the house the day they sprayed; that day and for 12 days after I sat
paralyzed in my house because the vapors and odors were terrifying but the contractor
kept telling me that everything was OK. I finally had some neutral parties who had
experience with spray foam come in to examine the foam in my attic, and was told it was
a sipptpy job most likely done by inexperienced sprayers and that there was a lot of off
ratio foam.

I had to move out because it was causing me to have headaches, very serious eye
irritation, burning in my nasal passage and sinuses and I was becoming forgetful and
spaced out. Unfortunately I can’t afford to board all of my cats so there is one left in the
house, and I have to keep going back in the house to feed him and get him outside for
some fresh air. Needless to say, this has been about the most traumatic experience I've
ever had; P'm afraid of my house, scared my cats have been harmed and scared of my own
potential long term health problems from this exposure.

So I'll be glad to participate in your research.

Link to this comment (htip://blogs.cde.gov/niosh-science~

bl()g[ 2012/03/21/ sgrayioamg #COI’HQ}BHE—SA,%O ]
22, August 27, 2012 at 10:25 am ET - David Marlow

I wanted to thank all of you who volunteered to assist us on this project. Because of your
willingness to assist in this research, we have been able proceed with our measurements
of worker exposures to spray foam fumes. I look forward to sharing the results of the
study when it is complete.

Link to this comment (http://blogs.cde.gov/niosh-science-

blog/2012/03/21/sprayfoam/ #comment-5528
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Gasping for breath: Asthma-inducing diisocyanates enter our
homes and schools

3 | BIG | Published: JULY 21, zon

Johanna Katz is a Cornell Iscoll intern at EDF. Jennifer McPartland, Ph.D., is a Health Scientist,

Toxic chemicals called diisogvanates are long-established as occupational hazards known to cause severe respiratory problems to workers who use or
are otherwise exposed to them (see Lo}, 1n fact, diisocyanates are the number one cause of workplace-induced asthma (see here and here).
Recently, potential exposure of the general public te diisccyanates has grown, as these chemicals are increasingly used in consumer products. This is
certainly a troubling trend considering that the primary health effect of these chemicals, asthma, is a massive and growing public health problem,
especially among children. And some of the newest uses of diisocyanates are in products to which children are quite likely to be exposed.

Asthma is ot ap all-tbme high, affecting more than 24 milliop Americans, and creating astronomical health and productivity ¢osts upwal
And while diisocyanates are but one of many contributors to the increasing rate of asthma in the general population, we surely
don’t need to be bringing more products containing such chemicals into our homes, schools, and workplaces. That will only make matters worse.

So what exactly are diisccyanate chemicals, where are they found, and what's the federal government trying to do about them? Read on to find out.

A diisocyanate is any of several chemical compounds that has two reucii e suey

ie gronps (N=C=0] in its structure. Isocyanates react with another
group of chemicals called polvols to form a family of polymers commonly known as polvurethanes. Produets containing polyvarethanes are numerous,
varied and found everywhere: from couch cushioning to roller blade wheels to deck sealant.

Waiting for the cure

Not all of these products are necessarily hazardous. Their potential toxicity is dependent on whether and to what extent the product is cured or
uncured. In fully cured polyurethane products, the reactive diisocyanates have been incorporated into polyurethane polymers and virtuzally no
unreacted diisocyanates remain. These products — a good example is a bowling ball ~ contain cured polyuretbanes and can be considered essentially
non-toxic.

In contrast, products containing diisocyanates that are not yet incorporated into polyurethane polymers are urcured (i.e. still reactive) and remain
toxic until and unless the curing process is complete. And herein lies the problem. Without complete curing, exposure 1o toxic dilsocyanates
continues to be possible through inhalation and skin absorption. Uncured polyurethane products include adhesives, sealants, coatings, paints, craft
materials and insulating foams, Among other uses, uncured diisocyanate products are used in the manufacture and repair of cars, boats, furniture,
appliances and electronics.

Sc how long can it take for curing to complete? Well, the answer is not simple. Polyurethane cure time is influenced by a number of factors, including
what other ingredients are contained in a polyurethane product (e.g., pil-based vs, water-hased polyurethane floor finish}, the product’s mode of
application (e.g., painted by brush or roller versus sprayed), the amount of surrounding air flow during and after application, and other envivonmoental
conditions during and efter application (like temperature and humidity).

While it is difficult to make generalizations about cure time, some studies suggest that curing can take a long time. For example, a yecent paper
showed that the cure time for aliphatic isocyanates-containing autobody spray paint varies between 48 minutes and 32 days, depending on drying
conditions and the paint formulation. This study also found unbeund isocyanate-containing particles on the painted surfaces days or weeks after
drying, Hence, there car be substantial variability in polyurethane paint curing times.

Occupationasl exposure to diisocyanates

Diisocyanates are a known cause of occupational asthma, Annually, oyver 28¢.000 workers in the US are exposed 1o diisocyanates and it is estimated
that between 1-20% of these workers develow asthina or other respiratory conditions from diisocyanate exposure. Occupational data has alse shown a
link between diisocyanate exposures and hypersensiivity pnepmonitis (inflammation of the lungs) and pulmonary edema (fluid in the lupgs).

Asthma can develop from a single high-dose exposure or from continued exposure to lower levels of the chemicals. Diisocyanates are cherrical
sensitizers, whereby over time exposure to lower and lower concentrations of the chemicals can elicit an asthmatic response. In addition, asthmatic
reagtions can be delaved by up to 12 howrs following exposure.

Several cases of occupational and bystander diisocyanate exposure and consequent detrimental effects are detailed in the Center for Disease Controt
and Prevention’s (CDC) publication on “Preventing Astheng and Death from Diisocyanate Exposure.” Included in the report are descriptions of illness
caused from single exposure to toluene diisocyanate (TDI) at high concentrations, like this incident:

Two police officers developed asthma-tke liness after a single exposure to TDI in the immediate vicinity of 2 tank car that
- bad overturasd on the highway, After hriefly divecting traffic at the accident scene, both officers received medical care for
severe sympioms, including burning eves. threat irvitation, cough, chest tightness. asd diffieult breathing, Treabment
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included steroids and a bronchodilator,

Both police officers developed a chronic bronchospastic diserder after their relatively brief exposure to high conceatrations
0f TB1. Fhough considerable improvement has cccurred in both cases, symptoms have persisted for move than 7 years.

Also included in the report are descriptions of occupational exposure that have even resulted in death, like this case of exposure to methylene diphenyl
diisocyanate (MDI}:

A maintenance worker became i1} after repairing an MDI foaming system at a plant that manufactured artificial plants with
polvurethane foam bases. The worker later suffered recurrent b;}uis of respiratory Hlness (diagnosed as isovyanate- indneed
Hypersensitivity Prenmonitis).

After showing further respivatory symptoms associated with isecyanate exposure, the worker quit his job but continued to
experience coughing and progressive toss of lung function. His illness was eventually complicated by productive coagh,
weakness, sweats, musele aches, and shortness of breath. Ultimately, be died.

‘A orksite avaluasions found detectable air concentrations of MDI and inadequate ventilation svstems in the foaming sreas.
Vapors and aerosols were observed vising into the faces of employess working with the foam. Skin eontact wilh the curing
foam was algo noted during the survey.

Cases in which 'bystanders are exposed to commercial or institutional uses of polyurethane products are also a concern. The CDC describes a case in
which teachers were unknowingly exposed to diisocyanates from roofing materials used at their school:

asthma in 13 of approximately 85 staff memibers from a middie schoel. The report further suggested that as many o5 34 staff

The management of 2 large meatropolitan school district contacted NFOSH for assistance after a university study docu mented
o
? members might be asthmatic.

‘n

b(

y NIOSH investigators determined that large qu.zmitiee of polyurethane foams and isecyanate coating materials had recently
? (OQ been apphied Lo the school ruol on several occasiors. School staff menbers reported odors during rooling application, :

suggesting possible exposures to roofing materials that included Isocvapates. Later air sampling Jur ng a test pour of the |

t} roofing materials at another location indicated the release of isocyanates during voofing and a potential for exposure.

v This report amply fllustrates the strong link hetween diisocyanate exposure and respiratory illness. For even mare information on the oceupationa

W\"\ hazards of dijsocyanates check out these links, which discuss exposures in different industries: spray on brick bed Hning, automobile foam production,

antorobile padut, apholsiery, bathtub sefinishing, eleciroplating, and paraccerpational exposure from a machine ghop and fram waod varnish.

Public exposure to diisocyanates

Despite overwhelmiug epidemiological evidence of the harms of diisocyanates to workers and bystanders, they continue to be used widely with little

Workers were pavmg an athletlc track with a polyurethane artifieial surface containing dnsocyanates (MDI) dissolved in a se]vent (xylene).

Within 20 minutes of a change of wind direction, students in nearby buildings reported sickness. Of the 2700 students in buiidings pear the track, 203
students complained of ailments that were likely a result of contaminant exposure. Students suffered eye and throat irritation, nausea, headache,
vomiting, congh and dyspnea (shortness of breath), with nearly half of the exposed students complaining of a3 least four of those symptoms.
Hospitalized students required inhaled bronchodilators to relieve symptoms of irritant-induced asthma, also known as reactive airways dysfunction
syndrome.

The incidence of affected students was plotted on a graph against distance from exposure and showed a clear linear relationship between the two
variables. While incidence decreased further away from the exposure site, symptoms were still reported by students up o 150 meters away
(that’s nearly 500 ft or roughly 1.5 football fields}! Those exposed might also have become sensitized to ditsocyanates and could be at a higher risk of
developing asthma in the future. Read the entire study of this incident here.

Phvsiokogical data indicate that children are generally more vulnerable to environmental health hazards for a number of reasons. Their surface-
area-to-body-weight ratio is larger than adults, and they breathe in more air per pound of bady weight than do adults. Children are especially
susceptible to inhalation of diisoeyanates because these chemicals are heavier than air ard thus lie closer to the ground where children spend more
time relative to adults. In 2 nation in which one ip 10 children is diagnosed with asthma, we think uncured dilsocyanates have no business being used
arcund children.

Consumers’ and children’s exposure to diisoeyanates !

Despite clear hazards, diisocyanate-containing consumer products are widely available for purchase.

For example, “IdeaPaint” is a new polyurethane-based dry-erase board paint. This product has recently been picked up by Lowes, making it widely
available to consumers. One of the paint’s main ingredients is hexamethylene diisocyanate (M1}, which has been linked to asthma in goeupational
studies.

The company defends the safety of its product by stating “Once it is dry it emits ne harmiful chemicals.” Yet the company acknowledges that its
product takes an estimated seven days to cure, or at temperatures helow 60°F, up to 28 days. For the integrity of the paint finish, the product
instruetion mannal advises against writing on the freshly coated area for one week after application; however, no warnings are presented on potential
inhalation hazards during cure time.

The product’s safety information is mainly found on the material safety data sheets (MSDS) posted on the company’s website, This kind of data sheet
is typically used for reference in science labs and industry. And while decipherable by chemists, MSDSs are largely inaccessible to the average product
user, ‘
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The MSDS for the company’s CRE-8 brand product lisis the chemical components of the paint and associated hazards, including a number of known
or suspected toxic chemicals in addition to HDL: styzene, dibutvltin ditauraie, and z-butoxvethanol. (Note; The identities of 10 of the product’s 25
ingredients are not listed because they are claimed to be “trade secret™.

The MSDS lists the PEL, TWA and STEL values for the chemical components, all varicus measures of aceeptable air concentrations of compounds as
determined by OSEA for worker exposure. We'd wager a gness that the typical consumer is clueless as to what these values means and is incapable of
testing for compliance with these air levels. Moreaver, general worker exposures limits to chemicals set by OSHA are typically much higher than levels
that are acceptable for the general public, especially children, whao are virtually certain to experience exposure as bystanders as products are used.

Perhaps realizing that its MSDS is not very user-friendly, the company has posted to its website a letier issued by a scientist it hired to review the
MSDS. Because they weze not disclosed on the MSDS, the trade secret chemicals contained in the product were not specifically evaluated, just the
general class to which they belong. Indeed, the identities of these ingredients are blacked out and replaced with the term “proprietary component” in
the letter.

The letter asserts, without providing any documentation, the safety of the proprietary components mainly based merely on the fact that it isused in a
lot of other products. It briefly acknowledges a concern for product inkalation while drying, and separately mentions that curing needs to proceed to
completion in order to remove the hazard — but then fails to acknowledge or distinguish between the drying time {about 2-hours) versus the
sibsequent and often much longer curing time.

That's hardly a basis for being zble to conclude with any confidence that this or similar products are safe.

Despite the abundance of safety concerns raised by a product containing dilsocyanates, “IdeaPaint” markets its product as “green.” The company
explains that its product eliminates the need for a wooden board (therefore saving energy in shipping), as you can simply paint zight on your kitcher
wall, your child’s bed frame or kids’ school desks ~ all uses suggested on the company’s website,

Think back to the case study involving school children exposed to diisoeyanates from track sealant fumes. Students suffered from asthma-like
symptoms at distances of up to 500 feet away from the track, where sealant was applied in open air, Now consider your own home or your child’s
schoolroom. Where would 500 feet away from the application site place you or your kids?

‘What's needed

Concerns about the increased availability of diisocyanate-containing produects have been raised by the Environmental Protection Ageney (EP4). The ]
agency recently issued chern s for two of the most commeonly used diisocyanates, methylene diphenyl diisocyanate (M) and toluene :

diisocyanate {TDI). We apptaund the agency for scrutinizing the widespread use of these toxic chemicals.

These examples illustrate a much broader problem and need: Diisocyanates are among hundreds of chemicals we know are toxic that are in
widespread use without adequate demonstration of their safety (see reviows of other touric chemicels
ahout which we know too little to determine their hazards, uses or exposures.

¢re). And there are thousands more chemicals

That’s why E3¥ and hundreds of other health and environmenial groups representing more than 11 million Americans are demanding that gur muin-
chemical safety law be breught intg the o3 century.

Companies that make and use chemicals we know can cause or exacerbate agthma should be required to show that they're safe before selling us
products containing them that we bring them into our homes and schools.

Otherwise, they may literally leave us gasping for breath.
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Polyurethane Spray Foam
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Summary Statement: This PowerPoint from a presentation at a 2012 CPWR
meeting by Carrie Redlich MD reviews the main findings of a NIOSH-funded study
looking at health effects from exposiure to spray polyurethane foam as part of green Green & Healthy Jobs
construction. The results point out the strong relationship between this work and
occupational asthma and addresses the medical evaluations needed, Case studies
are presented of workers who developed sensitivity.

March 27, 2012

Research Reports

Green Jabs: Safety &
Health Outlook for
Workers - A view from
under the Hard Hat

Exposure to “Green” Polyurethane Spray Foam Presentations /

Powerpoints _
e What's in it
» Potential health effects - isocyanate asthma g?g;::tit!?;? lg;z,:é) t;sn a !
* Challenges report of the same name
+ Biomenitoring - Isocyanate-specific 1gG / IgE by Helen Chen

» CPWR study - preliminary data

« Questions

. -, Fredated Links
- Chemical Composition of SPF

Part A — Isocyanates co%gtructkm

! *
o Methylene diphenyl diisocyanate (MDI} /pMDI 5 G ut g ﬁ na
Part B.— variable / proprietary

o Polyols {petroleum or soy based}
o Amine catalysts

o Flame retardants

o Blowing agents

o Surfactants

Mix A + B = POLYURETHANE FOAM
{exothermic reaction)

Major Commercial Isocyanates

HDI - hexamethylene

O=C=N(CH2)5N=C=O
Paints, Coatings Light resistant

TDI - toluene
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Less volatile - “safe”
Foams, adhesives Coatings, wood products

Uses Isocyanates / Polyurethanes in Construction - Growing

Foams - soft / hard
o Insufation — spray foam
o Simulated wood - doors, posts
Adhesives
Roofing materials
Caulking
Sealants
Elastomers / coatings
Woodbinder - composite wood

Health Effects Isocyanates

Potent sensitizer / allergen

Occupational asthma

One of the most commonly identified causes of cccupational asthma
Rash / skin irritation - less common, but occurs

Hypersensitivity pneumonitis - less common.

Isocyanate asthma — key features

Clinically similar to “ordinary” asthma
Timing- onset months to years after onset exposure
o Delayed symptoms 6-8 hours after exposure
Once sensitized, exposures to very low levels trigger asthma
Diagnosis can be missed - (by patient and doctor)
Asthma commonly persists after away from exposure
Poor socioeconomic outcomes - unemployment, reduced income
Extent problem unknown - especially in end-user settings

Health effects from exposure to other components PU Foam ?

Amine catalysts
o Sensitizers, irritants — asthma, rash
o Blurry vision (halo vision)

Flame retardants

VOCs

Blowing agents

Polyols

Routes of exposure / forms
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Inhalation
Skin - likely contributes to sensitization and asthma

¢ Liguid, aerosol, vapor
« Exothermic reaction
Cut & shave foam — dust, particulates

Case

Healthy 36 y/old construction worker / insulator 1 yr ago started use PU spray
foam. Past 5 months -- cough after work / evening - wife concerned. Chest
tightness, SOB, wheeze. Better on weekends. Symptoms progress - goes to ER.

Initial Medical evaluation
No h/o asthma, allergies. Improves with asthma inhalers. Continues to work,
wears PPE, but progressive symptoms.

Further work-up
Spirometry - airflow obstruction - positive BD response MDI-IgG, MDI-IgE
positive. Told to avoid isocyanates.

Health Effects of Exposure to “Green” Polyurethane Spray Foam

¢ What's in it

» Potential health effects - isocyanate asthma

* Major challenges

» Biomonitoring - Isocyanate -specific IgG / IgE
CPWR study - preliminary data

* Questions

Limitations isocyanate exposure assessment and regulation

¢ Multiple formuiations and forms— vapor / aerosol / particulates

« Sampling and laboratory analysis can be challenging

« All methods depend on free NCO — timing critical

s “Snapshot” of exposure - end-user settings esp problematic

¢ Air sampling does not assess effectiveness personal protective equipment {gloves,
respirator)

e Skin exposure assessment methods limited

s Current CELs - Not protective
Limitations diagnosis isocyanate asthma

e Asthma common condition - connection to work frequently missed - especially once
asthma more chronic.

» No simple specific test for isocyanate asthma. Frequently other work {and
environmental) triggers.

s Most clinicians focus on treatment more than cause / prevention

* Worker may leave causative job / work before diagnosis made, but asthma
frequently persists.

« No mandatory medical survetllance or reporting for isocyanate asthma

Biomonitoring Approaches

« Direct measurements of isocyanate derivative or metabolite in urine - currently not
useful

s Measurements of physiologic response to exposure {antibodies in blood)

Principles Guiding Isocyanate Serology
Isocyanate chemicals are "man-made” - don’t exist naturally.

Hurnans don’t normally make antibodies to isocyanate madified albumin; they are
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triggered by exposure.
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Isocyanate Immunoassays

Measures human respense to exposure

o Detect in human serum
o Jsocyanate-specific IgG and IgE responses
o Integrated measurement over ime
» IgG seruml/2 life = 30 days
n IgE serum 1/2 life ~ 2 days
o Response highly specific for isocyanate
o Can vary depending upon form of isocyanate used as the “antigen”

Biomonitoring hexamethylene diisocyanate (HDI) exposure based on serum
levels of HDI-specific IgG
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Case: PU spray foam sprayer MDI-IgG over time
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Assessment and Prevention of Isocyanate Exposures in the Construction
Industry Funded by NIOSH / CPWR

Alm 1) Assess respiratory and skin isocyanate exposures in the construction
industry

Aim 2) Implement a surveillance program for construction workers who |
work with or around PU products. ‘

Aim 3) implement an intervention program to reduce isocyanate exposures in
construction workers.

Characteristics Construction Workers Recruited who use Isocyanate Products
{n= 60) Preliminary Data

Gender: Male 58 (97%)
Current smoker 22 (37%)
Job Category

Insulator 20 {33%)
Other 40 (67%)
Glazier / taper 9 (15%)
Energy conservation 7 (12%)
Other construction 24 (40%)
Symptoms
None 19 (32%)
Non-specific 24 {40%)
Asthma, work-related 15 (25%)
Spirometry - airflow obstruction 16 (27%)

Worker Self Reported Exposure (n= 60) Preliminary Data

Other spray near you

No 7 (12%)
Monthly or less 14 (23%)
Daily / weekly 39 (65%)

Get Isocyanate product on skin
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Never 4 (7%}

GCccasionally 22 (37%)

Frequently 34 (57%)
Where on skin

Hands, arms, wrists 24 (40%)

Head, neck, face 15 (25%)

Work-related symptoms prefiminary data (n = 60)

o .

coe Insulators (n=20)
 Others {(n=40)

Lo

4%

308

wn

193

0% -

Possible Asthma: prior diagnosis vs study diagnosis preliminary data {n = 60)

% '
0% % Insulators {n=20)

g% - # Others (n=40}

5%%

AD, e e

3%

20% -

W

% -

Prior diagnosls  Study diagnosis Spray foam  Other product

asthma possible asthma produet cauges cagses
synpioms symploms

Prevalence of isocyanate-specific-IgG Comparison to autobody workers
preliminary data
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PU Construction Worker Project — Initial Prefiminary Conclusions

e Work-related asthma symptoms are common in the PU spray foam workers ~ may
represent isocyanate asthma

« High prevalence MDI-IgG positive titers in PU spray foam workers

s MDI skin exposure is commenly reported

« Traditional IH monitoring does not appear to be adequate

Health Effects of Exposure to “Green” Polyurethane Spray Foam

o What's in it

« Potential health effects - ilsocyanate asthma
« Major challenges

* Biomonitoring - Isocyanate-specific IgG / IgE
CPWR study - preliminary data

* Questions
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Spray polyurethane foam (SPF} has recently become a popular “green” solution
for insulation systems in residential homes and office buildings in the United States
because of its high efficiency, low cost, and eligibility for federal energy tax credits in
2011, All SPFs contain isocyanates that are known to cause occupational asthma, t but
the occurrence of asthma in occupants of homes and building in which SPF is used for
energy retrofits has not been reported.

Back to Top

CASE

A 36-year-old man and a 38-year-old woman living in the same househeld
presented to the pulmonary clinic for evaluation of persistent cough and dyspnea upon
exertion. They had moved into a home 18 months previousty and had 5PF installed in 1
the attic, The patients followed the recommended precautions by evacuating the T
home for 4 hours. On returning, the patients noted a strong noxious oder, and almost Figure 1
immediately they developed cough, dyspnea, dizziness, nausea, headache, and watery
eyes. Several attempts were made to abate the odor by venting the attic, keeping the
windows open, and sventually rermoving the SPF, but the symptoms persisted. After 3
maonths, the family finally vacated the home. Neither patient had significant medical
history. Both were nonsmokers and worked in office-based professions with no

exposure to occupational hazards, Both had normal physical examinations, nermal
routine laboratory tests, including complete biood count and metabolic panels, and
normal puimenary function tests. Both patients showed a positive methacholine
challenge test with the methacheline concentration that causes a 20% decrease in
forced expiratory volume in 1 second (PCyp) of 8 mg/mL for the male patient and 1

mg/mL for the femate patient (Fig. 1}, The SPF used in our patients' home was a two-
companent SPF system (Sealection® 500; Dimilec USA, LLC, Arlington, TX) that
contained polymeric diphenylmethane diisocyanate (MDI) (50% to 60%), 4,4-MDI (35%
to 45%), and 2,4-MDi {1% to 5%) in side A, Both patients were diagnosed with asthma
or reactive airway dysfunction syndrome induced by exposure to isocyanates and were
treated with bronchedilators and inhaled steroids.2

Bagi o Top

DISCUSSION

Isocyanates are traditionally used in the automotive, aerospace, metal-working,
and wood-working industries. 3 They are the most common cause of new onset work-
reisted asthma.4 The use of isocyanates in nonoccupational settings has increased
recently, primarily because of the poputarity of SPF as an insulation material for
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and be at increased risk for adverse health effects.

The “curing” rate of SPF, that is, the time for chemicals in the product to react
to produce polyurethane foam, is an important determinant for health effects and
varies fram 7 to 72 hours depending on the type of SPF product, applicator technique,
foam thickness, temperature, and humidity. This curing rate will impact the “re-entry
time.” Qur patients were told to return 4 hours after the application was completed,
and thus were likely exposed to high concentrations of MDI. The ciear exposure
histary, symptoms/signs of asthma, and positive methacholine chatlenge test
established the diagnosis of isocyanate-induced asthma.

To our knowledge, this report is the first to describe asthma associated with
household exposure to isocyanates contained in SPF. The use of SPF in residential
homes likely will continue to increase. This new source of exposure potentially puts a
large population at risk for adverse health effects. n response to a growing number of
complaints about adverse health effects from homeowners and cccupants of office
buildings, the US Environmental Protection Agency has recently published an action
plan to contro! exposure to MD1 for horneowners and “do-it-yourselfers.”5 Clinicians
should be wigitant about this novel exposure scenario to isocyanates when managing
patients with new-onset or worsening asthma.

Wayne Tsuang, MD

Yuh-Chin T. Huang, MD:, MAS, FCCP
Department of Medicine

Duke University Medical Center
Burham, NC
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Numb*;‘r of chemicals linked to autism and other disorders doubled i...

Number of chemicals linked to autism and
other disorders doubled in past 7 years,
study shows

By Arranice Woerner / Published February 15, 2014 / FoxNews.com

http:/fwww.foxnews.com/health/2014/02/1 5/number-chemicals-linke...

A chemical commonly used in dry cleaning was included in a new list of neurointoxicants known to cause probiems in children.

Print The number of industrial chemicals with known links to

Email neurodevelopmental disabilities like autism has more than doubled

sh in the past seven years, according to new research published in
arc

The Lancet Neurology.

853 Comments

Like 2.7k As rates of autism and attention deficit-hyperactivity disorder
. (ADHDY) increase worldwide, researchers believe widespread

exposure to these chemicals among children may be contributing to
Share 4

a “silent epidemic” of people with neurodevelopmental disabilities.

Based on an analysis of previous studies, researchers added six
new foxins to a list of chemicals believed fo pose a threat to the
brains of fetuses and young children: manganase, fluoride,
chlorpyrifos, dichiorodiphenyl-trichloroethane (DDT),
tetrachioroethylene, and the pelybrominated diphenyl ethers.

While chemicals like manganese and flucride, common in drinking
water, are rarely found in high enough concentrations in the U.S. to
pose a heaith threat, other chemicals on the list are much more

pervasive,

“Chicrpyrifos is an organic pesticide ... 10 years ago it was banned
for household use, but it is still extensively used in agriculture and
can be found in lots of fruits and vegetables,” study co-author Dr.
Phifip Landrigan, of the icahn School of Medicine at Mount Sinai in
New York City, told FoxNews.com.

And the list gets scarier: Tetrachloroethylene, which has been
linked 1o deficient neurological function and increased risk of
psychiatric diagnosis, is a common solvent used in dry cleaning.
Another chemical on the list, polybrominated diphenyl ethers, is a
type of flame retardant frequently found in couches. And while the
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Numi=r of chemicals linked to autism and other disorders doubled i...  http://www.foxnews.com/health/2014/02/15/number-chemicals-linke...

pesticide DD is now banned in the U.S. due to human health risks,
it's still found in imporied fruits and vegetables, as well as in soil
and water throughout the country.

These six chemicals have been added to a list of five other
neurcintoxicants — lead, methylmercury, polychiorinated biphenyls,
arsenic, and toluene — first identified by Landrigan and his
co-author, Dr. Phiflipe Grandjean of the Harvard School of Public
Health, in 2006.

Birth conftrol through What happens during 2

surgery skin graft procadura?
How chemicals harm the developing brain
Industrial chemicals pose a far greater threat to the neurological TRENDING IN HEALTH

health of a developing fetuses, infants and young children than to . .
Number of chemicals linked

to autism and other
disorders doubled in past ¥
During the sarly weeks of pregnancy, an embryo forms the cells years, study shows

aduits, Landrigan noted.

that eveniually go on ic become the brain and spinal cord. Those
- . . ) . . 2 Should you try a 30-day plank
cells divide, multiply and migrate, forming miflions or even billions of chalienge?

connections with surrounding cells — and build up the pathways that

3 iz food insecurity on the rise among

form the body’s ceniral nervous systam. coliege students?

“If some chemical gets in to the developing brain, whether lead or 4 7 heart atiack symptoms women
shouldn’t ignoye

methylmercury, and either kills brain cells or disrupts cell division or
cell migration, those connections are lost and the brain is not as § Doctors find 44-year-old fetus in womarn, 84

complete as it should have been,” Landrigan said. “And the

See afl trends:

consequence is & child whose inteliigence is reduced and aitention
span shortened, efc. The human brain is a wondrous creation, and

I le i omplexity is vulnerability.” . .
extremely complex, but the price of that complexity is vu ility Brain Training Games
www . lumasity .com
Though the researchers acknowledge that increasing rates of frain mermory and attention with scientific

conditions like ADHD and autism are partially due to increased brain games.

awareness about these conditions, they argue that other factors are

aiso at play. Garcinia Cambogia
Warning

“We note the increase of later diagnoses of these disorders tracks consumersguides.com

very nicely with increased production and release info envircnment Shocking! Here's What Happened When W
Tramtad Tha Tam Carcinia S ambacin

of synthetic chemicals over last 40 or 50 years,” Landrigan said.
"And then on top of that, there's the direct evidence we present in
[the] paper showing these particular chemicals have been linked to
these problems in children.”

How to curb the effects of industrial toxins

Currently, the United States has no system by which to screen the
potential health effects of industrial chemicals before {hey enter the
markeiplace — a problem which must change in order to reduce the
levels of dangerous toxins in the environment, according to
Landrigan.

*That's the first thing, calling for proper chemica! testing,” Landrigan
said. “There is bipartisan legislation currently in Congress
introduced by the late Senator Lautenberg and Senator (David}
Vitter and they said, ‘This is a nonpartisan issue, we all have
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children, we should do something about it,' and it's currently being
debated.”

Secondly, Landrigzn and Grandjean propose sefting up an
international agency dedicated to studying the toxicity of chemicals,

similar to organizations like the international Agency for Research

on Cancer. Landrigan said he believes efforis like these could
slowly curb increasing rates of autism and other
neurcdevelopmental disorders in the United States.

“The short answer is yes [it could curb rates of autism and other
disorders], and the longer answer is it would take time,” Landrigan
said. “These chemicals are cut there, some of them are quite
persistent. They aren't going to disappear overnight, but | think i's
entirely worthwhite for the government to take action”

However, concerned parents can also take action to reduce
exposure in simpler ways — for example, by eating organic or
eliminating wall-lo-wall carpeting in homes, which can trap

chemicals and pesflcides.

“Lastly, | talk with parents about what to buy and even in the case
of chemicals where avidence for toxicity is not yet solid, like
phthalates and BPA, it makes sense to buy products free of

chemicals,” Landrigan said. “| say to people, Why take a chance?
Why risk your heaith and your child’s health with exposure to a
chemical [with] at least some toxicity when there are safe
alternatives available?”
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OPINION Canadians with the ashestos-contaminated insulation Zonotite in their homes are due a
meagre seitlement compared to their U.S. counterparts.
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launched at the height of the energy crisis in 1977 and terminated in 1986, extended
grants to assist Canadians in making their homes more energy efficient.

There would have been little reason then for the average Canadian homeowner to know
that the insulating miracle came from a single source: a deposit of vermiculite mined
from the Disneyesque sounding Zonolite Mountain in Libby, Mont.

Nor would the average homeowner have been attuned a decade ago to the breaking
tragedy that the vermiculite was contaminated with tremolite, an especially toxic form
of ashestos that has taken a terrible toll on Libby. Declared a Superfund site for
environmental cleanup in 2002, the Environmental Protection Agency took the
unprecedented action this June of declaring a public health emergency there.

And to many it will come as a surprise to learn that legal efforts in Canada to financially
assist homeowners in the containment or removal of Zonolite from their attics has
resulted in a frail settlement that is just a fraction of what U.S. homeowners are in line
to receive. The deadline for Canadian homeowners to submit a elaitn for slight
compensation is 5 p.m., Aug. 31.

Tt has been such a long and tortured journey, with a story line tricky to plot.

That once upon a time there was an outfit called the Zonolite Company, whose
"Warmer in Winter — Cooler in Sumimer” sales pitch dates at least as far back as 1928.
That the Zonolite Co. was purchased by W.R. Grace & Co. in 1963. That processing
plants, where the vermiculite was exfoliated through a heat process that literally
popped the mineral into shape, dotted the American landscape and Canada's too, with
plants in Vancouver, Calgary, Regina, Winnipeg, St. Thomas, Ont., and one in Ajax that
today recycles Styrofoam into commercial fireproofing.

The people in Libby grew sick. And though the mine was closed in 1990, they grew
sicker. In November 1999, Pulitzer Prize-winning journalist Andrew Schneider penned
a two-part series for the Seattle Post-Intelligencer, marking the deaths of 192 miners
from asbestos-related diseases and at least 375 cases of ashestosis, mesothelioma and
other cancers. The asbestos dust from the dry mill stack was such, Schneider wrote, that
it did not have to snow for Zonolite Mountain to be white: "Some days, when the east
wind blew, sheets on the clotheslines of Libby would be covered in the dust, and
children would write their names in the dust on their parents' cars.”

Given the latency period for asbestos-related diseases, a period that can Jast as long as
40 years, the vitimate toll is still not known. "So in Libby," Schneider wrote, "the dying
goes on.” In April 2001, facing more than 100,000 personal injury lawsuits related both
to Zonolite and other asbestos products manufactured elsewhere in its corporate
operations, W.R. Grace filed for bankruptey protection, (The company remains
financially robust, with pre-tax income of $300 millien (U.S.) on revenues of $3.3
billion last year.)

As the tragedy in Libby became clearer, the effects of the fatally flawed mineral that was
shipped, processed, bagged and sold to consumers across North America was muck less
transparent.

In Spokane, Wash., Darrell Scott became the first lawyer to take legal action, in
December 2000, The property damage suit sought, says Scott, the establishment of a
homeowner program to both notify residents of the product's potential dangers and
fund the removal or abatement of the asbestos contamination where it occurred, and
that Grace pay for it. "Our argument before the court had always been that very few
homeowners would recoghize Zonolite if they ran into it,” says Scott, not anticipating
then that Graece would end up in one of the longest bankruptcies in U.S, history.

But what were the product's dangers?

In December 2006, U.5. bankruptcy judge Judith Fitzgeraid released a key opinion:
there is no dispute, Fitzgerald concluded, that Zonolite is contaminated with asbestos
fibres and that disturbance of the product can release those fibres into the air. However,
she added, in the absence of any epidemiclogical studies, Zonolite posed no
"unreasonable risk" of harm.

The finding echoed health advisories posted by the EPA in the spring of 2003 and
Health Canada a year later that the best course of action for homeowners is to leave the
material thoronghly sealed, secured and undisturbed. That view is supported by experts
in the home inspection industry and in the medical community. "We say the same thing
here - don't disturb it, leave it alone,” savs John Graff, co-director of the National
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Center for Vermiculite and Ashestos-Related Cancers at the Barbara Ann Karmanos
Cancer Institute in Detroit. "We wish we had a better answer to that, but we don't.”

That presumes an awareness on the part of homeowners, an awareness that a young
Raven Thundersky and her family on Manitoba's Poplar River First Nation Reserve in
Manitoba did not possess. The 520-square-foot home, built by the federal government
in 1964, was a tight fit for Thundersky and her seven siblings. The children would, she
said in a sworn affidavit in the spring of 2005, access the attic as additional play space.
Documents dating to the time of the home's construction reveal that 46 bags of Zonolite
were used for insulation. In fact, hundreds of reserve homes, largely in Manitoba and
Saskatchewan, were constructed with Zonolite. In her affidavit, Thundersky testified
that four of her siblings, and one or more of her parents, had died from asbestos-related
disease. In September 2005, Thundersky sued Grace and the Canadian government.
That suit, which briefly drew the story of Zonolite into the headlines, has been stayed
pending completion of the bankruptcy proceedings. ‘

Under settlement terms in the Grace bankauptcy, two trusts have been established: a
personal injury trust to address all present and future asbestos-related claims against
the company, which admits no liability; and a property damage trust, to address claims
related to Zonolite. "The U.S. plan will have an actively managed fund that runs for at
least 20 years, potentially 25 years that will both encourage people to remove it when
necessary and pay for most of the cost of removing it," says Darrell Scott. "That's what
we sought to do 10 years ago." '

Sheuld Grace's reorganization plan be approved — hearings are scheduled for early next
month — U.S. claimants can expect to receive 55 per cent of a payment cap of $7,500.

The Canadian plan is far more meagre, "We were able to at least negotiate some
compensation, though nominal,” says David Thompson at Scarfone Hawkins LLP, one
of two law firms representing Canadian claimants. Those who can prove the presence of
Zonolite and additionally prove costs incurred to contain the insulation can expect to
see $300. Those who undertook major remedial measures — i.e., removal — will receive
just $600. The average cost to remove the product: $7,000 to $8,000.

Unlike the U.S., there will be no opportumity beyond Aug. 31 for Canadian homeowners
to make any claim at all. Should the presence of Zonolite become apparent five or 10
years from now, the homeowner can count him or herself out of luck.

Thompson says a main objective was a $1 million notification program rolled out last
fall through print and television advertisements as part of the claims process. "We felt
that was absolutely key here,” he says of commercials that rax on TSN and HGTV and
others. "There are perhaps thousands of Canadians out there who do not realize they
have this insulation and don't realize that by disturbing it they may be exposing
themselves and their families to harm.”

Clearly the EPA feels that more must be done on the notification front in the U.S. In
Jate June, it announced a public awareness campaign "to ensure that the general public,
and those individuals whose jobs rontinely put therm in attic spaces, such as
electricians, plumbers and other contractors, are aware of the potential risks of
exposure.”

Has enough been done here at home? David Thompson ponders those old CHIP grants,
and the way the federal government bore the cost of the removal of urea formaldehyde
foam insulation, or UFFI, back in the early '80s, and suggests the federal government
could "do the right thing" this time by extending similar financial aid to homeowners.

In Detroit, John Graffis leading & pilot study, funded by the EPA, analyzing insulation
for asbestos fibre content; interviewing homes owners; estimating cumulative
exposures. "We want to make sure that the public has all the facts that they need,” he
says, adding that it's too early to draw any conclusions. "I wish we had a magic wand
and we could wave it and make it go away. ... I think we're going to be telling this story
for an awfully long time."
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IS3YE DEFIKITION

Yrea-formaidenyde foan insulation {UPFIY, & evynthetic substance which when
new 1&g an exXssLlent thermal insviazoy, has been instalied in  hundreds of
thousands of tompercial and residential Dbuildings &S & meaNns of requcing
neating and cocling cogts. At the present Time, however, some residents  of
these buildinge are complaining of a variety of health-related discomforts;
researceh indicates ethaet exposure to UEPI may have seriodus health effevty.

Four U.&8. Federszl agsanoies; and saveral fFoaveign governments have taken
different aActions in relatioh to contrelling potential human healin effects
resultant fron expesure to UFFI; these actigns range from  use bans and
COMPEnsSEtion Progra&rms $o refusal to regulate in ihe absence of evidence of
significant risk to Lhumans. Publiic poligymakers' CcorRcerns gurrentiy fogus on
compensatory relief programs and congressional reviews of UFFI regulations
and regulators. )
BACKGROUND

General Information

®ising energy prices, shortages of ogher insulating materials, and the lovw
zost and sase of instailation of UFFI encouraged & dramwatic increases in  the
second half of the 1970§ in the number of buildings insuniated with UF foanm.
s & way to reduce energy CORSumption and depehdence upoen foreign suppliers
of energy, the U.8. QGovernment extended thousands ¢f tax crediis o encourage
Lhe insulation of buildings; UFFI gqgualified a&s a tax creditall way b
intuiate & buiiding. (Please see ¥BB3I21Q0 -- The Residential Energy Tax
Creditg; aiso, IPOC3E2 -~ Ensrgy Conservation.)

Building codes in the United Stetes rate UYFFI as a combustible material:
2L a Tresult, when instalilled inside Dbuiildings. & thermal bharrier of
fire—~resigtant material wag reguired, Instailation Anvolwved mixing and
indedting under pressure, bhehind the thermal barrier, partially polvmerized
UF resin with & foaming zgent and an acid catalyst. The feam hardened in
minutes and cured within days. But a number of facitors in this process gould
allow eXnessive formaldehvde gas from the UFFI $o be emitted into  the
building:

gxcessive formaidenyde in the initial resin scelution,
excesgive 2Cid rcatalyst in the foaming agent,

excessive foaming agsnt,

installation 4in high heat or humidizy,

Iinstalliatvior with chemicals at sub-~optipal temperatures,
improper usge of.vapar barriers, ang

installation in ceilings or cether imbroper places.

Even when properliy installed, UFFI will enit formaldehyde in decreasing
guantities over time {(one monitering study found 10 te 100 times dreater
aemissicn levels With newly lnstalled UFPFI relative to UFTF] installed 3 o 5
vyears befare measurement) .’ And UFPI tends ¢ shrink with age, reducing  its
value &% & thermal insulator.
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je Fformaléehvde Gas in Wmeasurable AmOUNts has peen detecited din  homes
with UFFI, casedus formaldenyde can 180 he emitroed By plywood,
pARTTitliehoarsd, carpeting, draperies, g&s EL0VEeE, toracds  Smoke, RADET
produszts  such &s grogery bags and tissues, Wrinklie-resistant anad/or
wvater~repellent-maverials and clothing., and other progucte held togecher by
UF resinhs.
Eealsh Effects
Seversl StUdiGE USLIng YOung, healihy adults expesed for short gdurations in
clean and rontroiled atmospheres to formaldenvde 9a&F in  consentrations  as
smail as 0.2 parts per million {ppm} have shownh irritant effects of the eye,
nose, angd tThroat. Many ooeupational and residential studies nave shown
formaidehvde gas levels of £.03 o 4.1% pPm Lo pe asgociated with eve, nosE,
aTd tnrogt irritation, nanses, vemiting, diarrhea, headaches, irvivability,
and skinh rashes. The Committee on TOoRicoiogy of the National Acadenry i
Sciencss has reported that it found no pOPULAtioN  thres helid for  the acuns
gffects of formaidehyde gas. Studies inacdicate that formaidenydse
can react readily winh other chericals Lh DUMADS and animalsy
i5 mutagenic in bacteris, viruses, fungi, insects, AND4L mOUSE

ivmynona ceiis with £r without metabolic acgtivitation;
induces ScNromossmal recomDinatiscn in yeast, ingects, cultured
mammalian ceils and rats:
induces fellular trancfermatisn in Certain mouse cel
iTduces CaNCer in rat NBasal tissus; and
may be Carcinsgenic Lin other spevies and other tissues.
{For further information On nealth effects of indoosr
TERE0TLE ~- Indoor KAv Qualiity and  Hsalith Impadlis
Some Congressional Oprions.)
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&iT., piease see
£ Energy Consgservation:

CORSUMER PRODUCT SEFETY COMMISSION

Gn Mar. 2, 18BEZ, the ¥.5. consumer Product Safety Commission {cpse}
proposed & regulation to bhan the future installation of  UFFI in  non-mobilie
residences and schools. The proposed Tregulation was  Dbased updn the
snreasonable rizks ts consumers frem the irritation, sensitization, 343
possibie carcinogenic effscte of fForpaldenyade potentially emittec DY Ure
the availability ©f &slternarive 4insulating materials for neariy . &
applications, amd +the lagck of alternative approaches to eliminate r
adeguately reduce tne risks. The préposed banp was thus deemed necessary and
in the public interest. It was not to apply to mebile homes (see "Department
nf Housing and Urpan Development® hergafter) nor to officdes, Erehounses,
stores, or Similar commercial buildings (see "Occupaticnal Safety Aand Hsalth
Administraticn™ hereafier. Tt was a&1%50 t¢ have no effect upon UFFI  already
instaelled in buiidings. The pProposal intciuded & provisien for granting
exemprions to any company which could demonstirate that it coula consistently
manufacture a UFFI product which @Goes not  pose &n  unreasocnable  risx Lo
CCNsSURETrs, The OPEC published the reguiation in the Federal Redgisier {47 PR
14366} on Apr. 2, 1982. Following 10 days of judicial review, the regulation
was sent on for congressional revisw, Congress hac S0 days in which to veto
or otherwise mosSify the rule. CPSC pilanned to enforce the regulation. Using
the authority in seciions 1% to 21 of the Consumer Proguct Safety Act. CPEC
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CRs~ 3 MEEZ228  UPDATE-LR/12/8B3

PLANE To reatt Lo Cconsumer complaints of Liltegal installasionsg by inspeniting
UF manufacrurers’ andé UFFI installers’ sales records, then assighing ¢ivil or
criminal penalties against viglators. By APU, 2%, 1983, court cases in
several 3svrisdictions nad been filed, challenging the vaiidity of the Dan.
ivd  wording, 1e8 prspoéad effmctive date, and ity  Ainappliioability Lo
commercial building installaticns. Despitée these, the Dan hesame effestive
on Aug. 10, 1682, {The ban was Lified on Bug. 24, 1E9BIF;. Utder provigions

5f the ban, any instaliler of formaldehyde-emitiing UFFI was sﬁbje:t e A
Civil fine ranging from $2,000 to $500.000 per installation. Zny installer
knowingliy and willfully continuing o install YFFI after |Dbein notified Dy
the CPED that hée was in noncompliance with the law  wag Lo b  subdect L

criminal penalities of up to Che Year In sail and/for fipes up Lo $50,500.

CPSC found that approximately 500,000 non-mobile homes in the UYnived
States are Dresentliy isnsuiated witnh UFFI, or $.5%% of The rotal humber Qf
nan-mobile homes in the United States today. Approximately 1,780,000 peoplie
presentliy resids il Urr-insulated nROMESs. This ig G.LBOS of the UL&.
poOpuiation. O average then, 3.5 wpersons Live in  each  UFF-3 nguiated

non-mopile home.

Az of 1980, the CPSC received from residents of U¥rFr-inguigred howmes one
complaint of physical effects for every 200 installationg =~ the pnysica;
health-effents Ccomplaint rate was 0.8%. Today, with E00.000 ingeailation
zssuming she health-effects Copplaint rate is unchanged, there could be 2, sOG
UFPpI-installation compiainte. Ang with 3.5 perscns Pper instaliilatiocn, Lhis
means there could be §,750 persons nationwide potentially being exposed tO
UPPE in their homes to the point of compliaining to the Cyse. And the CPFEC
nas not De&n &lone in handling UFFI~related compiainte. A university-based
environmental heaith deparcment i% the Pacific Northwest monitored 24%& homes
and found 40% residents (158  adul males, 122 atuitr females, ang 138
chitdren) exhibiting at least one symptom of formaldenyde exXposure. The same
department handled 2080 teliephone cemplaings in the p&agt  year. Thege datsa
suggest that CPSC may have underestimated the number cf people exposed Lo
formaldenvde at a lsvel sufficient to eveke & compiaini.

rocovrding to OPBY, the average cost of & PFEFL instailation was Fi,E00.

The averace cost of removing the UFFI is from $8,.000 to $26,000. Thig Ray
inglude replacepment of the UFFI with anot her tyvpe of insulation depending  on
the preferences of the consumer as to who performs the service. kationally.

the cose of UFFI repoval could cost as much as $3-10 billion.

The effent of UFPI in residential walls con non-mobile home resale value is
inconsistent: the resaele value may be increased {dve o improved thermpal
insulative preoperties), may be reduced (@ue to negative value of UFFI
punlicity and potential hsalth ef¥fectst, Or may be unchanged. The Commission
nas estimated the possible property value reductipns at $6,000 te §$20,000 per
rouse, i.6., the cost of removal of the UFFI. Thnere 4oes not’ now  appear Lo
me splid evidents from which $o assess the cohsistent direction cor meagnitude
nf effesrt upon house prices due o UFFI. Tpere are currently no national
lawe reguiring sellsrs to disclose whether their houses nhave UFFI. But the
National Associetion .of Reaitors has issued a directive te all realtoy boards
nationwide suggesting that:t (&) the seller cokblete a form sthating the "Yes,®
"Y¥o,* or "Maybs® presence of UFFI, and; (b} the purchaser complete 2 second
form acknowledging receipt of thie informaticn prior to tedn ndering an effer to
buy. 0f crucial legal concern are the agherencé to the real estate agellt &1
Code of Etnics, and the implieg warranty of habitability {wherein an agent
muBt Gisclose information of any inown health nazard).
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The CP5C nat compizints of health effects frow UFFL expe

stated T CEUre LLQur
with instailations of any age, from recent ¢ several ¥ears prior; 127% was a
norable year feor the dramatif increase in the number of UFFI installations.

CESC estimmres the Following number of resgidential UFFI installations:

CPSC-DSTIHATED RUMBER

YEAER OF REBIDENTIAL IKSTALLATIONS
LBTE 20,600 - 30,000
1876 41,000 ~ 78,000
18277 148,000 -~ 221,000
1978 g8, 000 ~ LZE,000
1579 60,000 ~ LED,000
1880 28,000 - 34,000
1881 8,000 « 10,000

While the number of installations has Deen stsadily declining, Lne number
of nealtn-effects OOMPLlaints has been propertionately inCreasing.
ehyde ceoncentrations found
¢ narmful heaith eflevus.

Tne OPSC alsce stated its peosition that formald
E e s

ted 0 be B8 malignant Cancers
i
r

k|
in nomes are sufficient, in its opinicn, T o
The Ceommission’'s upper value of risy was estim
seveloping ameng the estimatsd  population of LTED, 000 personsg  currentiy
exposed in 500,000 UYFFI homes, u$ing the dat from  actual meassuremsents  in
resildences, The 8% sancers represent C.00D%F of

53

F o othe 1,780,000 persons
Currentliy exposed j e UFFPl in their nomes, ana G.00004% of the U. 8,
population. The CPSC estimates the <¢ost of aAvolding one gF¥i-cavsed
malignant cancer ¢ be $1E84,000 to $282.000. "he Commission pointed out that
these ratios considersd onliv the reducsd risk of malignant ganter, And did
not AnciufBe other health benefits, reduced medical and related CoOsLs and
benign Ltumers.
Ynder sertain’ conditions, tertain grates wilil take Formaidenydae
TMERSUIrements in homes Cn regquest. Using the KNational Institute Tor
Dercupational  Safety and  Healtn (NIUSH} procedure are IoWa, Kentucky,

¥assachusetrs, Michigan, Minnesota, Kew Hampshire, Few Jersev, Kew York,
Chio, and ¥Washington. Using the Drager system are Connecticat and Texas.
The two procedures are Chemically siighely Qifferent Dbut yield similar
results with comparable aCCuracy; &SOome SCientists maintain that the Drager
syetem Lg less reliable.

Tormaigehyde can be filzered put of the air, sextracted ont & ochemically
treated Wick-~bottle or gsli, sealed 4in e walills, or wvented. Costs and
effertiveness OF these methofs were not presented in the CPSC regulation (ses
“Tne Canadian Situation® hereafter).

on Jan. 12, 18832, the CPSC announced that it is collecting informaticon on
formaldenyde released fronm pressed-wocd preduacts. One posgible result  of
this investigation vould be a product standard reguArxnc tnat pressed-wood
profducts spit ne more than & gpecified &amount “of fFormaldehyvde. sueh &
standard may De met through farefully controlled and monitored manufacturing
ang pcurihg cechnigues. (The CPSC songluded thnat such a standard could not be
met by UFFIl owing %0 the excessive number and magnitude of uncoatrellable

[
-

variables involvesd in the installiatien and curing of UFFI.) & ban  on
pressed-wood Pprodugts is another possgible, but less likely., cutepme  of the
CPES dnvestigation. The CPEC investigation wWas progmpted by CORsuUmEY

complaints invqlving 3700 people. In Zugust 18%B2, the Consumers Federaticn
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of Bperica  regbestec tne CP3C to limit formaldehvde epissions from
rressed-wood products toe 5.03 PRL. Trng CPSC plang 10 make &N ANNCuURUEMeRT
abouot the findings of its investigatien in the T ird gquarter of FY¥SZ.

on zpr. 8, 1983, a three-judge panel ©f the Bth Cirecuit  Court  in Hew
forieans ruled twat the COPSC Dan of YFFI is iilegal; the Gecision wWas  DEEeG
uypon their finding thair the Commission Gi¢ noe pressnt sufficient evidence 1o
support the ban aciion. on May 5, 1883, the CPEC filed for a rehe BATING .

on Rpr. 25, 1983, 23 MNembers of Copgress EEnt a jetter o CPSEC Chairman
xancy Steqrts stating that "?a*%aldenyﬁe insplation is & ZaEngereus  subksiance
+hat must De Rept cut of homes.’ The letter urged the chairman to "Flease 4o
11 vou gan o prevent this ban from being 1ifved.®

The INSULBLion CONEractors Assboiation of Amsrica’s Executive Director, R,
Hartly Bdes, commented on the Fifth civeouit court'e deciszion by sayaing *1
"don't see that theres's going O be any new effect on tne indussry by 2te {the
TPST pan on future UFFI instaliaticns) bHeing coverturned.® Edes added that
members of ene eassociavion “suesticoned (UFFIts} gfficacy a8 ipsulating
material becazuse ©Ff its shrinkage (after instaliacion). ¥ren vou leave up to

& 4% void in insulaticn, von can have heat loss of up to IOR.Y

£a Stana of tnhe Formaldenvée Institute commented that the HFFLI  ilndussry
"is down to tust about zero,® but that "it's too early o teil” iF  the ligw
Orleans ruling would likely revive the bDusiness.

On ¥ay 8.
carcinggans.
LsCcusseqd the
Inging noeno
k assessnen

o relessed a dAraft 4&iscussion papsr ranking 17 Known
malidehvas wag the seventh most potant Carcinocgen. The papey
or disadvanteges and limitations of potency compaATisECns,
ideration of nuBan expesure :iaformation, and reduction of
anges to single values. The pPEpPer is TeCeiving peer reviev.
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By mid-June 1%E£23, the CPET petition for a re-hearing had been denied. I

s letter dated huwg. 24, 1983, the Policitor General mnotified the CPS5C that ne

woulid pot ifissue & writ of certiorari to send the Tasée o the Supreme Lourt.
180, the ban vwas lifted on that dave.

DEFLRTIMENT OF HOUSING AND URBAK DEVELOPMEEXTY
*ne V.5, Department of Housing and Urban Development {(KUD} nas Dprohivits
sme inctalletion of rigid formaldenyde insulation in mobilie homes sirnce 18
{pased upen copmon knowledge of the fire havars of the insuiatien!, and it
currently considering whether =& rhﬁe is needed toc reguliate formaldehyde

particieboard, 4draperies, carpetl ng. and other producis in mobhile hames {hu
28, 1981 Federal Register).

in its mortgage

on Har. 22, 1883, HUD disapproved further use of UFFI
t to the CPSC han.

insurance and igow-income Public HBOuEsing progiam pursuan

QCCUPATIONAL SAPETY AND HEZLTH ADHINISTRATION

Th 28 COFER 1910,1000 Taple 2-2, the Federal Occupational Safety and Eealth
aaministration (OSHAR) states that employees may be exposed o formnaldehyde At
A level of 3 ppm as &n B-hour time-weighted average {(ehis 4% the Permissible
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Exposure Limit, or PEL), with an acceptable ceiling ¢oncsntration of & ppu,
and that the aCoeptablie RmaXimurn peak apove the acceptabia ceirling
ecohoencration for an B-hour shift is 10 ppm for less than 30 minuztes: this
#pplies coniy to States & niszersd oy Federal O3HE. Erate-adninistered
programs have a PEL of I

Spme lanor unions have petitioned OFHR to reduce  Lts allowabie exposure
concentration, and the Hetional Institute of Ceocupatienel Safety and Bealih
(¢+ne research arm of OSHAR) has proposed the PEL De reduced to 1 ppm, but OBHE
nas responded that it does not recognize sufficient evidencs to wWarrant &
Tigntening of the standard. Currentliy, an empilovee wan file a health
complaint and an O3HE inspector can respond hY 8QuUIPEINg the amployse ¥with &
personal 4dosimeter Lo TMEASUTE thée Worker's exyposurs formaldehyde, OEHE
n&s received repoerws of rere hRasAE1 Cancers in workers exposed Lo
forpaldenvde; these raports are being investigated.

EXVIRONHENTAL PROTECTION AGENCY

on Fen, 1Z, LEEZ, Jonn A Todhunter -=- then the U.E. Environmental
Protection Rgency's (EFR) assistant administrator for pesticides And  LOXLC
snhstances -~ ANNORUnCced the agengy's official position on formaldehyde,
$avVing that the ohemicali should not be ragulated under sefiion ${f} of  the
Toxic Subetances Control Act because it does not cause “signifigant risgxs  of
zserious or widespread harm of cancer," and that ihe EPA"s tentative decisions
in 1980 to regulate formaidenyde were Yincomplete and flawed.” Lespite the
agency's COonClusion not $o reau}ate formaldenyds under seftion 4(f)y of TETA,
the EPA continued in its Brgstep workplan for evaluating formaidehyde. The
workplan schedule began Jan. 4, 1982, and was planned to take & wonths o
compleste. The First BLep Was aim0st complieie &8 of Feb. 12, 1882. The
entire study was 1o inrclude evaluations ©f tne applicability of animal data
to potshtial huBan Carcinocgenicity, human eXposuny 1evels and resultan
risks, tcoordinated interagenty and outside group datg~gathering., and outside
peer review ¢f hazard, exposure, and risk daka. on  Lbkpr. 30, 1882, EP:A
Pesticides and Toxice AsseSsment Division Dirsctor Joseph Nerenda said that a
masor revision of the schedule was 0 be announced when reacdy: & date was Dot
given at Lhat time.

on ¥ay 18- 39, 1B82, the House Subgommitites on Commerce, Consumer and
Konetary Affairs of the House Government Operations Committee hneld hearings
on the efferts of exposure 1o formaildehyde, with enmphasis on Jerpaidehyds
epissionsg from UFFI. On  Nay 20, 1882, the House Supbcommicttes on
investigations and Oversight of the House Comhittes on Science and TechRology
reld & hesring of the spgcific toRie of EPA'S positdan o not reguriate
formaldehyde under section 4(f) of TSCE, and on the mere general topic  of
EPR's aurrent pesiticn on the level of riskx angd sgientific certainty
necessSary 1o tricgger regulatory action. In fonnssticen with  thess  hearings,
the EPA announced its megoriation with the National Center for Toxicologicsl
Besearch {(NCOTR) for further fermaidenyde researeh using project-specific
Funts from EPL; the EPR cigned the agreemsnt in July 1882. s said HNCTIR
wills .

Esvaplish e¥pert review panels in the &areas
of formaldéentvde, toxicoiogy, epidemiology.,
exposure, and risx.
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Extalblish & clearinghouse to identify ongoing
gtudies ang o ceordinate the exchange of
srientific data on formaldehvde axposure and
nealwn effscts studies.

Develiop coordinated dats bhases of revieved and .
validated soientifis Anowledge in Lhe areas OF
2ach of the panelis 1issed above, te he
snpplemen ed by nevw 4data &y they arse developsed
rmnrough various ohgoeing studies.

Hold an international consensus puilding
workshop in whidh whe paneis &nd other
soientists will ¢iscuss the avallablie data,
reasl conclusions a$ to their interpretation,
and identify ATY reraining ga&Es reguiring
Furtnar research.

Compiete and submit for publication &
peer-revisved report of ithe workshop's
menelurions CoOncerning formaldehyds health
TLSRE.

the HOTER program will be "supplewented by & limited nunmnber of
nal Office of Toxit Substances projects  aiped  at suppoerting the
of the expart review panelis or at filliag certain data gaps: the
ure of those aciivities wilil be defined as the panels are
hed and begin reviewing the available data mases.” EPA at that Lime
v say if discussions to be held in connection with the NCTR proeject
:1¢t e open o the puplic or other scientiscs. Copradinating ths EPA-NCIR
ciect 4is an EXecutive Panel conposed +33 P representatives eaTh fronm
dustry, ecadere, govarament, and publiQ interest groups. The firer meeting
£ the Panel was held on Oot. 28~-30, 1882y distueElon toplcs included the
desirability and workebility of opening mesitingsg to the public. The PFanel
conciuded that puplic input is nesded and wili De sought via annocuncements ian
the Pedeval Register (the first of whienh appeared Dec. ¥, 1882y, and in
relevant journa.s (one advertisement appeared in the Dec. 17, 1882, issue of
<$¢i@n¢a magazinel . The Panel also planned o nold congensus Workshops,
foCusing entirely upon the scientific {anrd net ine policy) issuas relating to
Formaldenyde from approximately June through Ocotoeber LEE83.
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on Jan. 7, 1883, tbe Naturai Resources Defense Council HNRDD) s5ent &
igtvar ro the FPA AAministrator {then Anne Gersuch  Burford) notifyving the
Agency that ithg NRIDC znt@nca Lo sue the government Ior Failing to  1ist
fermaloenvée under section 4{f} of TECA; the suit will Dbe filed after the
reguired §0-day periocd foilowing receipt of the notification letter.

Oon Julv 1%, 1883 Presigent Reagan signed ‘the HUD and Independent hasnocies
rpprepriations des of 1884 which included $2 miliion for a muliti~agency task
force on indoor air guality; the task force is co-vchaired DY the EPAa, CceEC,
ané the Department of Energy. ’

THE CQANADIAY BITUATION

Tne use of YEFI in residences was banned in {anada in  December 1880, A5
tne result of tremendous pullic pressure in respeonse tc media coverage of the
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potential health effegts of UFFI. The Canacdian MNortgage and Housing
Corporation {(TruEC) ingtituted & rsspense program which has undergone
medification over fime.

The First step of whe progran was an informaiiog campaign, ©e  noitif the
civizenry of Ln¢ EFFI response progran.

Originally, nomeowners had to demonstrate that they had experienced
medizal problems due to yrPFr and/or had homes with indoor formaidehvde levels
srcesding 9.1 ppm in order to be eligible under the UFFI response  PIOGTER.
The homeswners had Lo perfory preliminary testing to determins 47 fulil~scale
testing was reguired. Full-scale testing cost 5100, reimrbuvsed through the
progran. How, preliminary testing is optional  and fUlLl~B8CRIE® TE8BTING, if
regulred, ig freea.

Purther, 1HOMGOWRErs Originally nad &0  implement Corrective measures
Teconmended by CUMHC o0 be eligible for financial asszigtance. Now, the xkxiné
of corrective measures undertaken is thée ghoice of the homeowner, with CONHC
nroviding techknigal information and estimates for =all pogsiblie oCorvregiive
measures, andg & current List of registared contracitors who have guocessfully
follovwed the government tUr8ining CoUrss On QOrrective measures.

Homepwners oSriginally had to pay $i00 to  attend & training oCourse  on
corrective measurses, wiith no oholse of location of stuay. ¥ow, the course is
iree, is available in mors areas more often (inciuvding evening and weekend
courses), and even includes a home study Progran. Whig is the same training
course reguired of registered CcontracLors. UYpoen sutcessful completion of the
course, a homeéowner Ray parform RiE own corrective measures and Dbe  eligible
For assistance throsugk the UFFI Brogram. Topigs covered LT the gourse
include fhe reiative advantages and disadvantages of different remedial

measures in &different circumstances; the remedial Deasgures are: cavikiing
compounds and V&pOr  barriers; ventilation; chnemical absoerpiion filters;
ammonia §as; removal; and treatment of contaminated material rewmaining afcer

remsval and prior o repuilding.

hAdvance payments up to $2,%00 are presentliy available if needesd
undertake SOoTrrRCLive  WOrk. Up to  $5,000 per dwelling wiil Dbe
tax-free, to registered homecwners fOr €xXpensss incurred in the course )
corrective measures, ingluding removali. There is a maXximur of 3 dwelling
‘per homeowner. Eligibnlie houses pmust be located in Canada, ané may Ds
detsched, 1ink, semi-gdetached or part of & row, duplex or triplex, or
prefabricated, or & ¢ondominium, or & wobile home on & permanent foundation.

Fomeowners must a&apply - for assistance by Sept. 3o, 1883, althoungh
gorractive work Can begin later.
The CMAD will

t for formaidehvde levels aftver correguive mneasures arg
completed, and a &

=5t
tatement of Test Results will be issued to the homeowher.

Bs of June 1, 19B3, more ihan 43,000 homeowners wWere registered with the
CERTOQran. .

In the autumn of 1981 the CTHMHELC tested 2,400 homes for formaldehyde levalsy
2,000 cf those homes had UFFI, and 4060 lacked UFPFI. 0% the <4400 without UFFI,
1: f{around 3%} had formaidsnyvde levels extesding 0.1 ppm, the highest level
deemed acceptable for homes Ly Healith & Welfare Canade. Of the 2,000
YEFI, 198 (9.%%) had levels sxcesding the 0.1 ppp standarsd. From
the CKHEC estimated that about 8,000 housss (10% of the

wizh
these data,
nousing stock) in
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canada will require some remedial wWork.

Canada is presently spending about §1 million for redical researcn into
TFYi healin effects, angd for further research on UFFI, itvs Tegction  with
cther materials, he Characteristics of gasec and particies associated with
YFFI, sorrscuive measures o reduce or eliminate effscts ©f UFFI 4T living
£paces, and testing methods for formaldenyde and other potential smissions,

There is &16o the Canadian Home Insulaticen Program (CHIP)  intended o
assi8t hcgeewrerc fo improve  the insulatien of thair homes. kE specizl
resroactive SHIP grant has bheaeh Wade a&vaiilable io homeowners whoge eligiblie
cests under the U””Y progranm €xceed $5,000. The program may reimburse 64% of
eligibie poste of re-insulaticn, P 10 & maximum of: &520 for & detached,
semi-detached, row, or mebil nome; $2Z8% for a unsit An AnD apartment DBiLIdLingG
of three sStories or less, and of six units or less (incliudes duplexies); $I13
for & unit in an apartment building of three stories or less, NAVIDG ROTE
than si¥ units {thesse are not €ligible for agsistance undser the UFFI
FrogGrams .

THE INTERKATIONEL SITUATION

rustiraiia

Approximately 45,000 structures in Ausiraliz have Deen insulated with UFFI

since 1871, Some adverse healih effecis have been repprted where the Ifoam
25 not properly installed: these healith effects were considersd minimal.
I

concentration of formaldenvie gSeenmed acrepiablie in private housing is 0.4
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UFFI was first marketed in Bustria about fifteen years age but is  seidow
uged Lodsy in either the indushtrial or the privats sector. ¥here it is used,
owing to 5310V genstruction, possible health problems from formaidshyde
EMLiSSiONs are minimized hDecause most residential builidings a&re noet  oocupied
until & year after the insulation has been installed.

Belgium

Copmon use O6f UFPI nDegan 4n 1%7% in fhe indusirial and private segners.
i

HEFE is used onliy Lo insulistes conventional puildings with hollow walls,
aithongh tests are in Progress  examining prefabricated  structures. There
have Dboen repor:ts in Belgium of medical problems attributed o UFFI. The

Belgian government bas not yvet decided whether to ban UYFFI or fo  inpose
standards and controls.

Denmark

UF¥T has been used in Denmark since ithe earliy 1850s. it has pDeen unsed i
very reduced guantities gince 1%81. From 1978 Lo 18851, petween 1,300 .and
1,800 residences and commercial buildings were insulated sach vear with UFFI.
About 100 builidings a vear are currently insulated with UF  foam. ¥edical
problems have Deen reported. Some homeowners have removed the YFFI  from
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Lhelr hoReés. The Danign government 35 currentiy  preparing  ruies and
reguiations regarding UFFI, specifving that the concentration oF formaldenyde
in room air must not excesd .17 ppwm.
Finland

Lithough available for the last ten Ysars, UFFI has seen only liniied uge
in Finianag. Oniv ©iéd nouses built of wood rd a8 few sCchools have Dbeen
insulated with UFFI. Very few medigal problems have been reported.
France

Though in common use in France sinte . the 1870%, B¥FI appears 1o have
caused few complainis. ne installation of UFFI in houses ;S regulated by
rhe *Centre scientifigue 2t technigue des batiments”y performance of the
imsulaticn hag Dbheen reporzed as satisfactory when the guidelines Aars
followed.

UFFL was first used 4in industry in the 19508 and later 4in  the privats
segtor. There 15 & government standard for emission levelis and zhe spandard
ig well enforced, altnough L% is reporied that the installers have & great

eal of A4ifficulty in meeting the emission standaerd. The public appears o
nave peern infermed o©f the problems wish VUYFI emissions. The Garman
goevernment is drafiing UrF1 product and installation SLANGAYGS {Canada gid

zhe same Lin 1878},

The Netheriands

The Netherlands has &n acceptable formaldenyde concentration standard of
D.:L pPPRRH. The government wiil test any nhouse cirained to excesed the standard.
If the air inside ithe house eXceeds the standardé, she UFFI  installers are
required Lo remeove the Iinsulation at their own expense. UFFI has been widely
installed in the Netheriands. There has been very littile bDasic rTesearch on
SPFFI conducted by government researchers; they Are entiusiastic abour formking
& cooeperative research program with Canada. In the Y¥etheriands, foermaldehyde
emissions from partitlisboard receive mugch more attention  than  those fronm
UFFI.

Norwav

UPF1 was First marketed in Xorway in the 19690s yet has hardiy Dbeen used
sinse 1875 hecause of 1ts ineffertiveness as a thermal insuiator.

Sweden

UFFI was first used on a Limited basis inp the 1850s in Sweden Dbt Was
pahned in some regiocns in 1874 begause of izs strong odor and the damage that
it can cause to Construgtion materials. The use of UFFI is presently subject
to  very strict &tanﬁards. The recompended formalidehyde level in
UF¥—insulaced housing ranges from Q.3 to O. 7 ppER depending upon the Lype oFf
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Italv, Jdapan, 3pain, Swizgeriand

UF¥I has beeh in liwmited use in these countries for about fifiteen years.
‘Thess CoOURtries APPear tO havVe NC restrictions on the installation ofF  UFFI,
and few sdgnificgant problems resuliiting from it. It shouid be noted that the
JFFI ueed in Epain angd Ewitzeriand are improved producis, though stilill
capable of emiuvting formalidehyde.

POIRTS FOR FURTHER COXSIDERATION

PUuDlic POlicyYymaKers' CONCEIDRS Currentiy foous on 1) the guestion wf need
for ang ihe nRechanics in estarnlishing Federal programs ko] CoOnpenGatLe Lthose
persons suffering adverse healin effects from expogure to UFFI  in  their
nomes; 2) the guestion of need for and the mMechanics in establishing Federal
programs L. oompensate those nNomevwners whose propariy valuesz may be
adversely affected by having UYFFI; and 3} legisglative oversight of those
Federal agenciss wWhokte responsibilities ingciude the assessing of risk,
getting of gtandards, and enforcement of recvulations relating to UFFI. i1t 4

presently a matter of COnLroveErsy &g to whether the actionsg taken Dy the
varjocus Fedaral #gencics are premsture, inadeguate, URNeCessSAaArily restrictive
er o dntrugive, or solentificsally defensible.

H.R. 3818 in the S8uh Congress seeks t©o Aas3ist Lomeowners iLn  takxing
gorrective measures to reduce the indosr concentration of foermalidenvde in
dwellings with UFFI excegging $.1 ppm DY authorizinyg the Begretary of Housing
and ¥rban UDevelcopment £o grant up to $10,000 per Awelling to homeowners, for
no more $thnan three gwellings, for corregtive measures taken. The BELL has
meen referrved L0 ithe House Commitiee ¢n BaRkiIng, Finance and Urban Affairs.

E . 2533 in tnhe EBik Congress seeks to amend the Internal Ravenue Code to
cw & refundable income tax credit ¢ individuazls for expenditures 1o’
Gveg UFFI  from  their homes. Tne Rill alse provides for testing
mazldehyge levels in homes, and surveying the extent of HPFI in  public
Dois.  The Bill has been referred foe the HBouse Committee on  Banking,
ance and Urban Affairs, andéd to ine House Conmmittes on Ways and Means.

o M oF B
o O
b s B N

The House Small Business {ommittes in the 97t¢h Congress held hearings on
the topic of UFFI on Aug. 4, 1582, H.R. 5388, 8380, 63%1, 6437 and 6524 &and
§. 2763 were pillis in the 97tk Congress &simed at providing financial
assistance to homeownsrs for ramoval of c<he UFFI.




UFFY and market valua

The Canadian Appraiser / Spring 1985
By B.J. (Ben) Lansink

Urea formaldehyde foam insulation {UFFI} has become the centre of controversy in the Canadian
real estate industry during the last vears. Many buildings have been insulated with this product
and its effect on the inhabitants and market value of these properties is just now being seen

Urea formaldehyde foarn insulation is a low-density foam prepared at the instaliation site from a
mixture of urea formaidehyde resin and a propsellant, usuaily compressed air. The mixture is
pumped into the cavities of a wall, where It hardens. Deterioration of the foam with time resuits in
the release of formaldehyde gas. In addition, a high moisture content may cause fungus to grow.
Spores of the fungus may also find their way into the Hiving area of a home. Formaldehyde gas
and fungus spores can result ips irritation to the eyes, nose and throat,

In 1980, a lab test indicated a relationship between cancer and UFFL A temporary ban was put in
place by Health and Welfare Canada in 1980. The ban was confirmed permanently in Aprit 1981,

UFFI's presence in Canada goes back to 1969, but Is & new phenomenan for the real estate
industry. Approximately 80,000 to 100,000 Canadlan homes were insulated with this controversial
product. The installation of UFFI was subsidized through the Federal Government's C.H.LP.
-program.

Insulation is a hidden item. Usually it 13 located in the frame cavities of the exterior walls batween
the exterior and interior finish, and in the attic arsa; it is not readily visible to an individual. In the
majority of cases the type of insulation in the wall cavity and attic differs. Therefors, confirmation
of the attic insulation does not necessarily mean wali-cavity insulation is the same. Exterior walis
in the same house may have different types of insulation, and sne wall could be insulated with two
or more insulation types,

If @ home has been insulated with UFFI and the insulation has been removed, the property may
stilt have chacceptably high levels of UREA formaidehyde gas.

Since 1980 many articles have been published about UFFI ~ most of them negative in their
findings. I consulted The Canadian Newspaper Index (CNI} at the University of Western Ontaria in
October of 1934. CNI indexes seven daily Canadian newspapers including the Calgery Herald,
Globe & Mail, Halifax Chronicaf Herald, Montreal Gazeits, Toronto Star (Sunday Star), Vancouver
5un, and the Winnipeg Free Press. The index does not cover every article published, but seems to
provide an excellent cross-section of subjects. The. subject index concerning UFFI feli under
“Insulation.” I noted the following number of articles in the various seven newspapers:

YEAR  # OF ARTICLES

1978 - nche

1879 - nons

1880 ~ 2

1%81 - 136

1982 - 121

1883 ~ 95

1384 - not avaiiable

Ninety-six to ninsty-zight % of the articles concerned UFFI. There were, of course, numerous
articies in magazines such as McLeans and special purpose papers such as the financial Post. It is
ncteworthy that the amount of press congerning UFFI appears to be declining.

In one article written for McLeans Weekly Magazine, a physician who Is profassor of medicine at &

Canadian university stated that a careful search for affected patients was conducted. He and other
Toronto-area physicians did not find a single decumented case of UFFI-related illness. He and hic
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family live in a UFFI home,

Other articles state that UFFI type gases could come from a recently-purchased iaminated coffee
table, or from plywond found in a home's sub-floar. Some exampies of press headiines follow:

“Foam Leaves Legacy of Nose-Bleeds ahd Nausea”

“Oitawa Faces class Actiorn Over Insulation”

"Liberals Sued Over Urea Foam”

“Urea Formaldehyde "Foam-Linked’ Deaths Claimed by 2 Famifies”
"Study Confirms Urea Foam Hazard”

"UFFI Scare Overblown — Hudac"”

*Urea Geod For You, Former Seller Insists”

“Pair Burns House to Get Rid of Foam”

"Cancer From Banned Feam Unfikely — Scientist"

On October 5, 1984, the Toronto Star headiing read "Feds Approved Insulation Knowing Of Health
Risk." A study obtained by the Star says that thousands of Canadians suffered health problems
and structural damage to thel homes because of the actions of two federal clvit servants. The
article further states that the two officials could be liable te criminal prosecution because of thair
acts and omissions.

An articie by the Ontario Real Estate Association in Education Update (August 15, 1584) Indicates
that a Woodbridge area man pleaded guilty In county court to fraud, He was convicted for lying
about UFFI to the buyer of his Etobicoke home,

Cther evidence about the effect on markat value if submitted by a 1982 Notice of Assessment
mailed to &1l property owners In Elgin and Middlesex Counties by M.C. Quinn, Regional Assessment
Commissicnet, in 1983, I quote In part:

“If your residential property is insulated with Urea Formaldehyde Feam Insulation (UFFI) you may
aualify for a reduction to you property assessment, A 35% reduction will be applied to the
residential building portion of the property assessment. This percentagea reduction has been
determined based on an analysis of those properties in Ontario which sold over the past year,
where purchasers were aware of the presence of UFFL"

An article in Ontaric Lawyers Weekly (page 2, March 23, 1984), by Paul Truster, indicates that the
snalysls concluding the 35% was a "fake" as charged by Toronto lawyer, C, Ruby.

Does UFFI cause health problems? Wil it cause structural problems by deterforating a building’s
wood framing? As an appraiser, I am not qualified to say. As g real estate appraiser, I can attempt
to measure the market value of a UFFI-insulated house to versus an exact duplicate without UFFL
msulation. In other words, will a home offered on the open market fetch less when insulated with
UFFI than an exact dupficate not insulated or insulated with a product other than UFFI?

The evidence since the ban of UFFI by the Fedara! Governmaent in 1980 suggests "yes," a UFFI-
Insutated home will be subject to buyer reststance and will probably seil for less.
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I am aware of the fallowing nine properties that have sold and are reported to be UFFI Insulated:

1o, Location Soid App/Price Resold Resale Price Loss
1. Base Line Road. 1975 [$42,700 1982 $25,000  41%
5. Commissioners Road 1981 56,900 1982 142,000 = 26%
3. Highbury Avenue 1976 123,000 1981 1$12,000  47%
4. Base Line Road 1987 1$185,000 1983 494,000  49%
5. iCon. 4, Lobo 11979 |§50,000 11983 $31,000  38%
6. (Con. 12, Lobo 1981 $110,000 1984 860,000  146%
7. Hope Street 1678 52,000 11981 $22,000  [58%
g. ©Oakdale Avenue 1978 545,500 1982 436,500  120%
g, Wilson Avenue 1876 $39,500 11983 $18,000  [54%

Sale 1. sold power of sale for § 25,000, The foam was removed, certain improvement wera made,
and the home resold in May 1883 for § 65,100,

Sale 2. Sold power of sale. It Is my understanding the purchasers removed the foam.

Sale 3. Sold power of sale. The purchaser has rented the home, having purchased it as an
investmaent.

Sale 4, Involved an appraisal of $ 185,000 in 1982, It sold power of sale in August 1983. Itis my
understanding that the purchaser removed the foam at & cost of $12,000 to $ 15,0C0.

Sale 5. Had been owned since 1971, It was appraised for a mortgagee in 1879, A first mortgage
was placed for ¢ 37,500 at 11.6%, It was insulated with UFFL early in 1975, With interest,
payment arrears, and other costs, the debt amounted to % 41.000 when sold for $ 31,000 in
Septamber of 1983,

Sale 6. Was the purchase of a contemporary-design home. It was purchased in 1982 by a local
brewsery to assist a corporate transferse for § 59, 478, the amount of the mortgage. The brewery
resold the home in 1984 for $ 60,000 after disclosing that it was insulated with UFFL

Sale 7. Is located in the hamlet of Tavistock, It was soid by CMHC power of sale.

Sale 8. Involved the transfer of the owners to the Ottawa area. In my opinion, the market value of
the 30-year-old detached single-family brick dwelling was closer to ¢ 55,000 assuming no UFFI
therefore, the loss [s closer to 34%.

Sale 9. Sold by CMHC power of sale, after disclosing that B was insulated with UFFL

I personaily inspected sach property on the exterfor and Sales 1, 3, 4, 5, 6 and 9 on the interior.
all except Sales 5, 6 and 7 ara located In the City of London. All are detached single family
dweilings. None of the examples considers the resale-date market value assuming no UFFL, thus
complicating the true loss measurement.,

My conclusion concerning the estimated market value of 2 UFFI residence versus a non-UFFl
residence s that the UFF! home is worth substantially lass,

Based on many negative press articles causing buyer resistance and the future homeowners’

concern over possible health consequences, I suggest that a range of 35% to 50% less than the
estimated market value is supportable,
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Bear in mind that the 35% to 50% reduction would be based on the total property value of land
and bullding(s). If we assume a market value estimate of $ 100,000 assuming ne UFFL, the
indicated value of @ UFFI-insulated house would be as follows:

$100,000 - 35% = $ 65,000
$100,000 - 50% = $ 50,000
Final estimated mid-rangs estimated: $ 57,500

While the indicated range may be significant, it is not unrealistic in view of the many complexities
involved in & UFFI home.

Wili a home which has had UFFI removed and has been re-Insulated with an acceptable insulation
oroduct sell for less than a similar home never having been insulated with UFFI?

With some evidence, I suggest thers is in fact some buyer resistance, and in a markat with an
abundant housing supply, buyer resistance must resuit in a lower value. [n cther words, when
shopping for a home a typical buyer will probably not attempt to purchase a home formerly UFFI-
insuleted versus a non-UFFI horne unless the price is substantially fess.

I am aware of the following sales:

Property Sold  iPrice Resold Resale Price
1. Kenneth Avenue 1981 $48,500 1984 $47,500
2. Bow Street 1981 €55,900 11983 452,750
3. Victoria Strest 1982 E$E>6,SEIO 1983 $50,000

All three sales involve detached single famlly dwallings lozated in the City of London,

Sale 1 was purchased in 1981, with the purchaser unaware of the insulation type. The UFFI was
removed at a cost of $10,500 late in 1983, and the property sold early in 1984 for $47,500. The
ioss is approximately $11,500 exchuding possible removal grant. This property was listed MLS in
1984 after disclosing its former UFFL, The suppertable loss Is 24% once UFFI was removed. When
purchassd in 1981, this home had original brick, When sold in 1984 it had replaced brick, ohe
rebuilt firepiace, and a new second fireplace. In may opinion, it had a market value of $5%,000 in
1984, Tharefore, it sold at 10% te 15% less than market value.

Sale 2 sold for 5.6% less than its 1581 price. Assuming it increased by 5% between Aprit 1981
and Septembsr 1983 when sold, the selling price wouid be approximately 10% lass than market
value, because of the former UFFI insulation.

Sale 3 had UFET removed between 1982 and 1983 and sold for 11% less than its unadjusted 1982
price,

It must be remembered that some government grant assistance may have occurred. The grants
did not exceed $5,500. Most UFFI remaovals cost in excess of $10,000,

1 am professionally Involved In four lawsuits concerning UFFL Being situated in Canada’s
eleventh’s largest city, they probably represent a fraction of the litigation invelving UFFL 1
understand there Is a group court action before the Federal Court of Canada, claiming $20 miilion
in damages from the Federal Government,

To conclude! the final chapter has yet to be writter on the UFFI story, It will be necessary for
appraisers to monitor UFFI and market value on an ongolng basis.

B.J. Lansink, AACI, SRA has been a fee appraiser with Knowles, Lansink & Associates Limited
since the company was formed in 1974, Prior to that, he had been the Mortgage Manager for
Royal Trust. As weli as being active in real estate appraisai, Mr. Lansink is & certified instructor in
the Principles of Mortgage Financing for Ontarie colleges.

Page 4
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We gathered information on the cost-effectiveness of life-saving interventions in the United States
from publicly available economic analyses. “Life-saving interventions” were defined as any be-
savioral mpdior techaological strategy that reduces the probability of premature death armong a
specified target population. We defined cost-effectiveness as the net resonroe costs of an interven-
tion per year of life ssved. To improve the comparability of cost-effectivenass mtios amived at
with dverse methods, we established fixed definitional goals and revised published estimates, when
necessary and feasible, to meet these goals. The 587 interventions identified ranped from those
that save morp resources than they cost, to those costing morm than 10 billion dollars per year of
Hfe saved, Overall, the median intervention costs 542 008 per life-year seved. The median medical
intervention costs $19,000/fe-year; njwy reduction $42,000/life-year; and foxin control
£2,800,000/life-year. Costiife-year ratios and bibliographic references for more than 500 Hfe-sav-

ing interventions are provided.

KEY WORDS: Costeffectivencsy; sconvaic evalaation: life-saving: resourse atlikation.

1. INTRODUCTION

Risk analysts have long been interested in strategies
that can reduce montality risks at reasonable cast to the
public. Based on anecdotal and selective compazisons,
analysts have noted that the cost-affectiveness of risk-
reduction opportunities varies enormously, often over
several orders of magnitude 5 This kind of variation is

¢ Cester for Health Policy Research and Education, Dhke University,
123 Old Chemistry Buiiding, Box $0253, Durham, Nosh Carolisa
27708,

1 Simmens Collegs, Schoal of Secist Work, Boston, Mussachusdts.

1 Industrial Engineering and Management, Ben-Gurion Lniversity of
the Nepev, hrael

 The Healtk Institate, Neow England Medical Ceozer, Boston, Massa-
chusgeits.

3 }aternal and Child Health, Harvarg Schood of Public Health, Boston,
Mazsachuselts.

5 Heglth Policy mut Mapagement, Harmed School of Public Health,
Boston, Massachusetts,

* Center for Risk Analysis, Harvard Schoot of Public Health, Boston,
Mazsachasetts.

unnerving because economic efficiency i promoting
survival requires that the marginal benefit per dotlar
spent be equal across investmens.

Despite continuing interest in cost-effectiveness, we
could find no comprehensive and accessible data set on
the estimated costs and effectivencss of risk management
options. Such a dataset could provide useful comparative
information for risk analysts as well as practical infor-
mation for decision makers who must allocate scarce
resources. To this end, we report cost-effoctiveness ra-
tios for more than 500 life-saving interventions across
all sectors of American socicty.

2. METHODS

2.1, Literature Review

We performed a comprehensive search for publicly
availzble economsic analyses of life-saving interventions.

ST 1IN0 BAAILAVT © 1995 Becieey for Ridk Asslysis
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“Life-saving interventions'’ were defined as any behav-
jomal and/or technolopical strategy that reduces the prob-
ability of premature death among a specified target
population. To identify analyses we used several on-line
databases, examnined the bibliographies of textbooks and
review articles, and obtained fuli manuscripts of confer-
ence abstracts, Analyses retained for review met the fol-
lowing three criteria: (1) written in the English language,
{2) contzined information on interventions relevant to
the United States, and £3) reporied cost per year of Life
saved, or contained sufficient information to calculate
this ratio. Most analyses were scientific journal articles
or government regulatory impact apalyses, but some
were internal povernment memos, reports issoed by re-
search organizations, or unpublished manuscripts.

Two trained reviewers (from a total of 11 review-
ers) read each document. Each reviewer recorded 52
items, including detailed descriptions of the pature of the
life-saving intervention, the baseline intervention to
which it was compared, the target population at risk, and
cost per year of life saved. The two reviewers worked
independently, then met and came to consensus on the
content of the docurment.

Approximately 1200 documents were identified for
retrieval, Of these 1200 documents, 229 met vur selec-
tion criteria. The 229 documents contained sufficient in-
formation for reviewers to caloulate costlife-year saved
for 587 interventions.

2.2, Definifional Goais

To increase the comparability of cost-sffectiveness
estimates drawn from differont economic analyses, we
established seven definitional goals. When an estimate
failed to comply with a goal, reviewers attempted to re-
vise the estimate to improve compliance® In gencral,
reviewers used oniy the information provided in the doc-
ument to revise estimates. The seven definitionat goals
were:

1. Cost-effectiveness estimates should be in the
form of “‘cost per year of life saved.” Costflife
saved estimates should be transformed 1o
costlife-year by ronsidering the average aumber
of yeats of life saved when a premature death is
averted,

* Appendices deseribing the cost-cffectiveness formulas used to oper
stionalize these definitional goals, aloag with some examples of the
calculations made by reviewsrs of the sconomdc analyses, are svail-
sbie from Dr. Tengz.

Teops ef al.

2. Costs and effectiveness should be ovaluated
from the societal perspective.

3. Costs should be **direct.”” Indirect costs, such as
foregone eamings, should be excluded.

4. Costs and effectiveness should be “net.”™ Any
tesource savings of merzlity risks induced by
the intervention should he subtracted out?

5. Future costs and fife-years saved should all be
discounted to their present value at a rate of 5%

6. Cost-effertiveness ratios should be marginal or
“incremental.”” Both costs and effectiveness
should be evalnated with respect to 3 well-de-
fined baseline alternative.

7. Costs shoald be expressed in 1993 dollars using
the general consumer price index.

2.3, Categorizalion

Interventions were classified according to a four
way typology. (1) Intervention Type (Fatal Injury Re-
duction, Medicine, or Toxin Coatrol), (2) Sector of 8o~
ciety (Environmental, Health Care, Occupational,
Residential, or Transportation), {3) Regulatory Agency
{CPSC, EPA, FAA, NHTSA, OSHA, or None), and {4)
Prevention Stage (Primary, Secondary, or Tertiary).

Interventions we classified as primary preveotion
are designed to completely avert the cccurrence of dis-
sase or injury; those classified as secondary prevention
are intended to slow, halt, or reverse the progression of
disease or injury through early detection and imterven-
tion; and interventicns classified as tortlary prevention
include all medical or surgical treatments designed 1o
limit disabitity after harm has occarred, and to promote
the highest attainable level of functioning among indi-
viduals with irreversible or chrenic discaset®

3. RESULTS

Cost-effectiveness estirmates for more t s 500 hife-
saving interventions sppear in Appendix A. This table
is separated into three sections accerding to the type of
intervention: Fatal Injury Reduction, Toxin Contrel, and
Medicine, The first column of Appendix A containg the
referencs number assigned to the document from which
the cost-effactiveness estinnate was deswn {references are
in Appendix B.) The second column contains 2 very
brief description of the life-saving intervention. The

* I savings sxceed costs, the resuit coult he negative, so that the cost-
effectiveness tativ might be 50,
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baseline intervention to which the lifo-saving interven-
tion was compared appears parenthetically as “(vs. ...
" when the author described it. The last column of Ap-
pendix A contains the cost per year of life saved in 1993
dotlars.

As shown in Fig. 1, these interventions range from
those that save more Tescurces than they consume, fo
thoss costing more than 0 billion dollars per year of
tife saved. Furtheymore, variation over 11 orders of mag-
nitude exists in almost every category.

In addition to the large variation within categories,
variation in cost-effectiveness also exists between cate-
gories, As summarized in Table I, while the median in-
tervention described in the Btemture costs 342,000 per
life-year saved (n = 587), the median medical interven-
tion costs $19,000/life-vear (n = 310Y; the median injury
reduetion intervestion costs 348800/ fe-year {n = 133}
and the median toxin control intervention costs
$2,800,000/Hfe-vear {r = 144),

Cost-effectiveness also varies as & function of the
sector of society in which the intervention is found. For
example, as shown in Table 1, the median intervention
in the transportation sector costs $56,000/life-year saved
{n = §7}, while the median intervention in the occupa-
tienal sector costs $350,000/%fe-year {n = 36). Further
dividing occupational interventions into those that avert
fatal injuries and those that involve the control of toxins,
reveals medians of $68,000/life-year (n = 18) and
$1,400,000/ife-year (z = 20}, respectively.

As noted in Table I1, the median cost-effectiveness
estimate among those interventions classified as primary
prevention is $79,006/kife-year saved (n = 373), ex-
ceeding secondary prevention at $23,000/life-year (n =
111) and tertiaty prevention al $22.000/He-year {n =
103}, However, if medicine is considered in isolation,
we find that primary prevention is more cost-effective
that secondary or tertiary prevention at $5,000/bfe-year
(n = 96).

mn

Table 1, Madian of CostLife-Year Saved Estimates as 2 Function of
Seetor of Sectety snd Type of Intervention

Type of intervention
Fatal injury  Toxin

Sector of society  Medicine  mwduction confrot Al
Heaith care $19,600 Niae NA $19.000
{n=310) {=310)
Residentiod NiA 34,000 NA £36,000
{n=30 {a=30}
Traosportation WA £56,000 NA, $36,000
tn=87) in=8T}
Ocoupational NiA 368006 $1.400000  $350,000
{n= 18} {n=20) {n=3&}
Puvicpnmental WA N/A 54,206,000 34,200,008
{n=3124) (r=124}
Al SI9000 34E006  $2R00,000 $42060
(=310}  {mr=133) (n=144) (r=58T}

* Not spplicable by definition,

Tabie 1. Medisn of Cost/Life-Year Saved Estinstes as 2 Function
of Prevention Stage and Type of Intervention

Type of intervetion
Fatal injury Fexin

Prevertion stage  Medicine  nedugtion control Al
Primary $5,000 48000 52200000 579000

{r8) {w=133) (p=1443  {a=373)
Becondary $23,000 NIA NEA 333,000

=1ty (=L 1)
Tertiary $22,600 N NA 522,000

{n=183) {n=103}
Al $19.000 $43.000 52800000 342,000

=310y (=135 (e=lad)  (n=38T)

The median cost-effectivencess of proposed govern-
ment regulations for which we have data also varies con-
siderably, Medians for each agency ae as follows:
Tederal Aviation Administration, $23 0000 He-year (n =
4); Consumer Product Safety Commission, $68,0004ife-
year {z = 11}; Natioaa} Highway Traffic Safety Admin-
istration, $78,000/kife-year (n = 31} Occupational
Safety and Health Administration, $88,000/life-year (»
= 16k and Environmental Protection Agency,
$7.600,0008ifc-year {n = 89),

4. LIMITATIONS

This compilation of existing data represents the
most ambitious effort ever ondertsken to amass cost-
sffectiveness isformation across ali sectors of society. In
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addition, our work o bring diverse estimates im0 on-
pliance with a set of definitional goals has improved the
comparability of cost-effectiveness estimates that were
originally derived by different authors using a variety of
methods. Nevertheless, several caveats are warranted fo
aid the reader in interpreting these results.

First, the accuracy of the results presented herein is
lisnited by the accuracy of the data and assumptions
upon which the original analyses were based. There ve-
maing vonsiderable uncertainfy sud controversy abowt
the cost consequences and survival benefits of some in-
terventions. This is particnlarly true for toxin control in-
terventions where suthors often extrapolate from animal
data, In addition, due to insufficient informatien in some
economic analyses, reviewsrs wors not always success-
fol in bringing cstimates into conformity with defini-
tional geals. For example, if the original author did not
report the monetary savings due fo the reduction in nen-
fatal injurics requiring freatment, we were unabie o “net
put” savings, and so the costs used to calculate cost-
effectiveness ratios remain gross. While some of these
omissions are important, others are largely inconsequen-
tial given the relative size of cost and effectiveness ¢s-
timates.

Second. the life-saving interventions described in
this report include those that are fully implemented,
those that are only partially implemented, and those that
are not implemented at all. These interventions are best
thought of as opportunities for investment. While they
may offer insight into actual investments in hfe-saving,
the cost-gffectiveness of possible and actual mvestments
are not equivalent. Work on the cconomic efficiency of
actual expenditures is in progress.”

Third, this dataset may not represent a random sam-
ple of all life-saving interventions, so the generalizability
of any descriptive statistics may be limited. This is be-

Tenps &f al

cause mterventions that have been subjected to economic
analysis may not represent a random sample of ait life-
saving interventions due, for example, o publication
bias. That is, those econamic analyses that researchers
have chosen to perform and journal editors have chosen
to publish may be disproportionately expensive of in-
expensive. However, the statistics presented herein are
certainly applicable to the 587 life-saving interventions
in our dataset which by thermselves comprise 2 vast and
varied set, worthy of interest even without generaliza-
tion,

Finally, we recognize that many of these interven-
tions bave benefits other han survival, as well as adverse
consequences other than costs. For example, interven-
tions that reduce fatal injuries W some people may also
reduce nonfatal injuries in others; interventions designed
to control toxins in the environment may have short-term
effects on survival, but also long-term cumulative effects
on the ecosystem; medicine and surgery may increase
guantity of life, while simultanecusly increasing (or even
decreasing) quality of life.

5. CONCLUSIONS

This compilation of available cost-effectiveness
data reveals that there is enormous vanation in the cost
of saving one year of life and these differences exist both
within and between categories. Such a result is important
because efficiency in promoting swvival requires that
the marginal benefit per dollar spent be the same across
programs. Where there ave investment inequalities, more
lives could be saved by shifiing resources. K is our hope
that this information will expand the perspective of risk
analysts while aiding future resousce allocation deci-
sions,
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APPENDIX A. Continusd.
Ref no  Life-saving intervention® Costllife-yeurs
38 Coal-fired power plants emission couttol through coal beseficiation et $17.000
745 Coke oven emission stundard for iron- or steel-producing plants S130,006
45 Acrylopiwile emission coatrol via hest svailable technology £6,060,000
Formsldehyde coviral
716 Ban urea-formaldehyde fourn insulation in homes 11006
411 Ban area-formaldchyde Foam tnsulation in homes : $220,000
$4 Formaldehyde exposure standard of 1 (s, 3} pp in wood indusiry 16,700,000
Lead control
1217 Reduced lead content of gasoline from 1.1 o §.1 grams per leaded gallon <%0
i,3 Butadicne control
1136 1,3 Bundiene exposare standard of 16 {vs, 1000) ppm PEL in polymer plants $340,660
1138 1,3 Butadiene exposure standard of 2 {vs. 1606) ppm PEL in polymer plants STH0,0
Pestivide control
7t3  Ban chlorobenzilate pesticide on nontitrus S50
403 Ban amitraz pesticide on apples £ 30
467 Ban amitraz pestictde on pears $350,060
715 Ren chlorobenzilate pesticide on titrus 53,200,000
Pothution contred at paper mills
844 Chiorofiorm emission standard at 17 Jow cost pulp mills <50
244  Chlorsform peivate well amission standsrd ot ? papergrade wafite mills $25.000
%44 Chioreform private well emission standard at 7 pulp wifls $620,008
844 Chioroform reduction by nplacing hypochkrite with chloont dozside ot 1 mill $590,000
964 Truxin emission stmdard of § Ihe/air dried ton ot pulp mills $4,500,600
844  Dicxin crission standard of 3 (vs. 53 ths/air dried ton st pulp mills $7.500.000
244 Chloroform emission standard of G003 {vs. 0.BI) rnk fevel at pulp aitls $7,7100,000
§44  Chloroform Tedustion by replace hypochlosie with chilorinie dicxide st 70 mills $2,700,000
%44  Chloroform reduction at 70 (vs. 33 wersty pulp and paper mills $15,000,000
244 Chloroform reduction at 23 worst pulp and paper mills 57,000,000
544  Chloroform private well emissivn standard at 48 palp mifls $9%,006,000,000
Radigtion conteot
468 Astomatic colfimators on Xoray squipment f reduce radiation exposire $23,000
%81 Radionuclide emission control at underground wranium mincs £19,000
28! Radiosachide smission sontrol at Department of Energy fcilities $730,600
1216 * Rodionuclide controt via best svailable technology in sranium mines £855,000
44  Radiation standard "as low as reasonsbly achievable” for nuclear power plants $1,100,680
458  Radiation levels of 0.3 {vs, 1.0% WL a1 vranium mines $1.600000
1215 Radiation standard “*as fow 28 reasonably ackievable™ for nuclear power piants $2,566,660
381 Radicovclide emission control st surface nmanium mines £3,960,000
381 Radionnclide emission control af elemental phosphorous plants §9,200,000
291 Rudionuchide emission control of operating uranium mifl wilings $44,000,000
1216 Radicauchde coatrol vie bust avaifsble techrology in phosphorous mines £14,000,080
81 Radiomufide emission cottvsl st phosphogypsutn stacks $25,000,000
251 Radionuctide emission control during disposal of wraniem mill tailings pilkes $40,000,000
1216 Rdintion smission standard for anclear power phaats $106,000,600
468 Radintion smission standard for nuclear power pianis %1 80,000,000
926 ‘Thin, Socble, profective leaded gloves for madiplogists $155,800,000
28] Radicnuclide emission control at coal-fired industrial boilers $260, 000,000
881 Radionuchide erission control 8t coal-fired utiliy Boilers - $2,466,000,0680
#01 Rediomuchde enission contro} at NRO-licensed and non-DOE facilities $2.600,000,000

221 Radioanclide smission control at urnfum fet cyote faoilities £34,000,000,000



STATE OF CONNECTICUT

DEPARTMENT OF PUBLIC HEALTH

TESTIMONY PRESENTED BEFORE THE GENERAL LAW COMMITTEE
Feb 21, 2013

Eilen Blaschinski, Branch Chief, Regulatory Services Branch, {860) 508-817

House Bill 5808 - An Act Requiring Safety and Certification Standards For The
Spray Foam Insulation Industry

The Connacticut Department of Public Health opposes H.B. 5808,

The Connecticut Depariment of Public Health recognizes that there are potential health and
safety hazards associated with spray polyurethane foam insulation (SPF). These hazards have
been described by NIQSH, OSHA, CPIC, and EPA, and pertain o both inslallers and their
halpars, as well as for household/building occupants thal inhabit the building where SPF s
installed, Many of these installations are performed without subsequent problems. Howsver, a
number of cases of faulty installations have resulisd in improperly cured product that off-gas for
many months, in fhese cases, building occupants report noxious odors and sympioms that
include mucous membrane irritation, visua! disturbences, respiratory problems, headache, and
difficulty concentrating. Some of the problems identified during these faully installations have
inciuded use of the wrong type of foam product for a given application, improper mixing of
components, installing during environmental climate conditions outside of manufaciurer
recommendations, and mproper installation technique.

Installers and the general public purchasing these services need io be beiter educated about
SPF. Currently, there are national efforts {o voluntarily educate and credentialicertify
professional installers.  The largesi trade organizations offer tralning and cerlification or
credentialing for professional contractors and weatherization professionals, as well as
information for the general public. The two most prominent organizations are the Ametican
Chemistry Council's Center for the Polyurethane Industry {CPD and the Spray Polyurethane
Foam Alliance (SPFA). Additionally, the US EPA has a great deal of guidance and informative
publications for contractors and the general public, and is sponsoring research in this arena.

= CPL hitpffspraypolvurethane orafspi-chemicab-health-and-safafv-iraining
SPERA: hitp/www soravicam.orgl

s US EPA; hitpi/iwww.ena govidie/oubs/prolecisisplispray _polyurethans  foarn Ifmi

Rather than requiring Conneclicul {o develop standards for the SPF indusiny, a morg practical

approach would be to encourage persons instaling SPF to obtain fraining, certification or
credentialing from CPi, SPFA, or similar organization.

Phose: (860} 309-7269, Fae: (360 500-7 101
Telephime Device for the Deaf (8601 5097191
410 Capizof dvene - MY # 1 3GRE
PO Bax 340308 Hartford CF 06134
An Eguad Opportunity Emplover




Developing standards for installing SPF for the entire industry is beyond the resources and area
of expertise of CT DPH. Our public health role is belter suited fo identifying and evaluating
health risks and providing risk communication to help the public make informad choices about
using these materials in CT homes/buildings.

Thank you for your consideration of the Depariment’s views on this bill,

 Governmental agency acronyms:
NIOSH. National Instiiute for Cooupational Safety and Health. hilp/Awww cdo govinioshy
OSHA- Occupational Safety and Health Administration. hito/www.osha gov/
RS- Consumer Produst Safety Commission. httodfwew . cpsc.gov!
B a. Environmentst Protection Agency. Bt sog.ao

Phone: (B65) S0G.7260. Fax: (880 509-2104
Telephone Device for the Degf (8607 509-719]
418 Capirgd dvense - MS# 13GRE
PO Box 340308 Hortford 0T 06134
An EBuual Opportunity. Emplover
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General Assembly Proposed Bill No. 5908

January Session, 2013 LCO No. 894

Referred to Committee on GENERAL LAW

Introduced by:

REP. JUTILA, 37th Dist.

AN ACT REQUIRING SAFETY AND CERTIFICATION STANDARDS FOR THE SPRAY
FOAM INSULATION INDUSTRY.

Be it enacted by the Senate and House of Representatives in General Assembly convened:

That the general statutes be amended to require the Commissioner of Consumer Protection,
in consultation with the commissioners of Public Health and Energy and Environmental

Protection, to develop safety and certification standards for the spray foam insulation
industry.

Statement of Purpose:

To protect the health and safety of spray foam insulation installers and their customers.

1ofl 2/17/2014 5:07 PM



AN ACT CONCERNING SAFETY AND CERTIFICATION ST.., http://www.cga.ct.gov/2014/TOB/H/2014HB-05100-R00-H B .htm

e OF CONKECy,
AN i g b

General Assembly Raised Bill No. 5100
February Session, 2014 L CO No. 868
*00868  GL *

Referred to Committee on GENERAL LAW

Introduced by:

(GL)

AN ACT CONCERNING SAFETY AND CERTIFICATION STANDARDS FOR THE SPRAY
FOAM INSULATION INDUSTRY.

Be it enacted by the Senate and House of Representatives in General Assembly convened:

Section 1. (NEW) (Effective from passage) The Commissioner of Consumer Protection, after
consultation with the Commissioners of Public Health and Energy and Environmental
Protection, shall adopt regulations, in accordance with the provisions of chapter 54 of the
general statutes, to establish safety and certification standards for the spray foam insulation
industry. Such regulations shall require all spray foam installers operating in this state to
obtain training, credentialing or certification under programs established by the American
Chemistry Council's Center for the Polyurethane Industry and the Spray Polyurethane Foam
Alliance, in consultation with the United States Environmental Protection Agency, the
National Institute for Occupational Safety and Health, and the Occupational Safety and
Health Administration.

T

{This act shall take effect as follows and shall amend the following
|sections:

1 af2 2/17/2014 5:.08 PM




AN ACT CONCERNING SAFETY AND CERTIFICATION ST... http://www.cga.ct.gov/2014/TOB/H/2014HB-05100-R00-HB htm

Statement of Purpose:

To develop safety and certification standards for the spray foam insulation industry.

[Proposed deletions are enclosed in brackets. Proposed additions are indicated by underiine, except that
when the enfire fext of a bill or resolution or a secfion of 2 bill or resclution is new, if is nof underiined.]

A £ 2/17/2014 5:08 PM
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AN ACT CONCERNING SAFETY AND CERTIFICATION STANDARDS FOR THE SPRAY FOAM INSULATION INDUSTRY.
To develon safaty and certification standards for the spray foam insulation industry.
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Text of Bill
Raised Bill {pdf]
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Session Year 2013

Printer-Friendly

AN ACT CONCERNING SAFETY AND CERTIFICATION STANDARDS FOR THE SPRAY FOAM INSULATION INDUSTRY.

To protect the health and safety of spray foam insulation instaliers and their customers.

Introduced by: Gengral Law Committes
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Subject: ASTM

From:

PATAYA FLOORING&STONE,LLC (patayastonellc@prodigy.net)
patayastonellc@prodigy net;

Thursday, February 13, 2014 11:32 PM

Ahstract Due: Apri 30, 2014

Symposium Objective: Standardized methods are needed to assess the potential impacts
of SPF insulation products on indoor air quality and to establish re-entry or re-occupancy
times after product instailation in a building and post-occupancy ventilation needs. The
objective of the symposium is to provide a forum for the exchange of ideas from SPF
manufacturers, regulatory agencies, indoor air quality professionals, testing labs, air quality
consultants, instrument vendors and other stakehoiders. The symposium will be informative
toward future development of standards for measuring emissions from SPF insulation. Papers
are requested on the following topics:

Research and method development for measuring potential SPF emissions of
semi-volatile and volatile organic compounds used in the formulation {e.g., isocyanates,
blowing agents, amine catalysts and flame retardants) and from potential reaction or
byproducts

Federal and other governmental agencies' regulatory approaches and supporting
investigation, assessment and research needs

Modeling, scaling up from lab to large scale chambers or buildings

International perspective on regulation and testing of SPF insulation emissions

Industry perspective/needs and product stewardship activities

Field investigations or large-scale chamber/spray booth studies to evaluate emissions or
ventilation rates

Applying the knowiedge from product emissions data/research to practice (e.g.,
stewardship commitment, green building practices, codes for residential ventilation and
global leadership)

Submittal Date: April 30, 2014

sSymposium Date: April 30-May 1, 2015

Location: Anaheim, CA

Sponsored by: Committee D22 on Air Quality

2/13/2014 11:32 PM



Print ° hitps://us-mg203.mail.yahoo.com/neo/launch? partner=sbcé .rand=...

To participate, presenters/authors must submit an online Abstract Submittal Form, and
attach a 250-300 word abstract by April 30, 2014. Presenters/authors will be notified of their
paper's acceptance via postal mail by May 19, 2014. ASTM will then provide authors’
instructions. The presentation and manuscript must not be of a commercial nature nor can it
have been previously published.

Abstracts must:

¢ Clearly define the objective and approach of the work discussed
= Point out material that is new

» Present sufficient details regarding results

Qualified, peer-reviewed symposium papers will be published as an STP {Selected
Technical Papers.)

For information on the symposium, use this link. For additional technical information,

contact symposium co-chairmen John Sebroski (phone: 412-777-3420) or Mark Mason
(phone: 919 541-4835). e T

2 0f2 211372014 11:32 PM




Developing ASTM Standards for Measuring
VOC and SVOC Emissions from Spray
Polyurethane Foam Insulation Products

John Sebroski

Bayer MaterialScience LLC

74 American’
{— chemist
*={ Council

Center for the
¥  Potyurathanes Industry
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CPl Emissions Task Force Objétﬁvé- |

Develop methods for SPF standardization that can
be used by manufacturers to evaluate potential
emissions released from SPF insulation samples.

Participate in research to support the development
of SPF product emissions standards through ASTM
Subcommittee D22.05 on Indoor Air Quality.



ASTM Subcommittee D22.05 on Indoor Air

SPF Emissions Task Group Members

» Industry (CPi, Hi)

» Regulatory (US EPA, CPSC, etc.)
« Instrument Vendors

» Consultants

« Air Quality Testing Labs

+ Certification Programs

« Other Stakeholders




ASTM Work ltems

v ASTM WK30960 (Recently published as D7859-13e1)

&

Standard Practice for Spraying, Sampling, Packaging, and Test
Specimen Preparation of Spray Polyurethane Foam (SPF)
insulation Samples for Environmental Chamber Emissions Testing

ASTM WK40293

New Practice for Estimating Chemical Emissions from Spray
Polyurethane Foam (SPF) Insulation using Micro-Scale
Environmental Test Chambers

ASTM WK40292

New Test Method for Measuring Chemical Emissions from Spray
Polyurethane Foam (SPF) Insulation Samples in Environmental Test
Chambers with Thermal Desorption and Gas Chromatography /
Mass Spectroscopy {(TD-GC-MS)



Generic SPF Formulations

Three generic SPF formulations were developed by CPi to |
evaluate the test methods for measuring emissions.

The formulations represent the following sample types:

Spray Polyurethane Foam
Open-cell 1/2 pound
High Pressure

Spray Polyurethane Foam
Closed-cell 2 pound
High Pressure

Spray Polyurethane Foam
Kit Formulation
2 Component, Low Pressure




ASTM Standard Practice D7859-13e1 _' |

Standardizes the procedures for
spraying, sampling, packaging and test
specimen preparation of SPF insulation
for testing of emissions using
environmental chambers.

Practice is applicable to both closed-
cell and open-cell SPF insulation.




Spraying, Packaging and Transport

Spraying Parameters
« Specialized equipment with trained operators
+ Samples are sprayed in spray booth under controlled conditions
» Samples sprayed onto sheets of HPDE as substrate
» Sample thickness specified for both open-cell and closed-cell SPF

Packaging and Transport
» Samptes allowed to cure for 1-hour

. Samples are wrapped with aluminum foil then placed into layered
polyethylene terephthalate (PET) bags with minimal headspace
+ Samples shipped in insulated secondary container

« Electronic data loggers can be used to monitor temperature,
pressure and relative humidity during transport

. Samples and data record shipped to laboratory via overnight
delivery service



Laboratory Requirements

General Knowledge of SPF Formulations
« Define target compounds for emission monitoring

. Surface skin may need to be removed to simulate trimming of SPF
insulation to wall studs or other structural elements

Sample Receipt and Storage
« Chain of custody

. Samples are stored in unopened bags at typical indoor office
conditions (no refrigeration or freezing)

Holding Time
« Chamber testing must begin within 20 minutes of opening the PET
bag and within 48-hours from spraying

Preparation of Specimens
» Samples are cut to tightly fit into stainless steel sample holders or
micro-scale chambers



ASTM Work Item WK40293

Describes the procedures to collect chemical emissions from SPF
insulation samples using micro-scale environmental test chambers

Operating conditions minimize wall adhesion {sink effects) and
maximize recovery of the SYOCs, which are captured onto sorbent
tubes from the outlet of the micro-scale chamber




Chamb@?’ Apparatus

Apparatus shown below holds four micro-scale
chambers, controls gas flow and temperature

After equilibration, samples are collected
from exhaust ports at various times




Sampling from Micro-Scale

Chamber

Flow calibrator

Internal 58mm internal glass-fiber filter with
1-{2-pyridylipiperazine (PP)

Thermal desorption tubes i

90mm glass-fiber filters with PP to wipe chamber walls Silica gel with DNPH tube




ASTM Work Item WK40 292

Analytical methodology utilizing thermal desorption GC/
MS to measure the chemical emissions of

semi-volatile and volatile organic compounds (SVOCs and
YOCs) from SPF insulation samples

Thermal desorption tubes are used to collect air samples
from:

« Micro-scale or conventional test chambers

« Buildings to monitor indoor air concentrations

s

W
S




What is Thermal Desorption GC/MS?

VOCs and SVOCs are sampled onto thermal
desorption tubes packed with a specific combination
of sorbents containing glass wool, graphitized carbon
and porous polymer adsorbent.

Samples can be stored in sealed containers prior to
analysis.

Captured organic compounds are released during a
two-stage thermal desorption process and are
identified and guantified by gas chromatography/
mass spectrometry.

Target compoﬁnds compared with reference
standards; unknown compounds are tentatively
identified with NIST Mass Spectral Library.




Two-Stage Thermal Desorption

o

Phase 1




Two-Stage Thermal Des@emﬁeh- |

Phase 2

Int 1y
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Generic SPF Target Compounds with 'f
Thermal Desorption GC/MS |

Blowing Agent

Amine Catalyst 7.69 200 715 24.6
Amine Catalyst 71.72 20 94.5 4,10
Amine Catalyst 8.26 50 929 3.52
Amine Catalyst 9.56 100 96.2 3.38
Amine Catalyst 9.65 200 68.1 13.3

Flame Retardant 12.5 50 92.6 2.94




Evaluation of Data

Emissions factors

+ Mass per surface area and time, pg / m? hour

Predicted building concentrations
» |oading factor in building, area /volume, m?/m?

* Air exchange rate (ventilation rate), fresh air
exchanges / hour

+ Predicted concentration values are typically
calculated in pg/m?3



Evaluation of Data

Re-entry time

- Compare predicted concentrations at a given time
with Occupational Exposure Limits (OELs)

Re-occupancy time

« Compare predicted concentration at a given time
with Chronic Reference Exposure Limits (CRELs) or
1/100 OEL

Evaluate ventilation rates

- Evaluate ventilation rates to meet exposure limits
or odor threshold limits



Research and Collaboration

Current Research Projects
+ Center for Polyurethane Industry (CPl}

» Further support development of analytical test methods

« QOptimize recovery of flame retardant and amine
catalysts using micro-scale test chambers

» international Isocyanate Institute (lii)

» Evaluate prototype micro-scale test chambers optimized
for MDi emissions

US EPA, Office of Research and Development

« Ongoing CPl and US EPA meetings to discuss current
activities in each organization



ASTM D22.05 on indoor Air

Subcommittee Ballot

« WK40292 Standard Test Method for Measuring SPF
Chemical Emissions with Thermal Desorption Tubes
and GC/MS

» WK40293 Standard Practice for using Micro Chamber
to Measure SPF Emissions

Scheduled Meetings

« QOctober 22, 2013, Jacksonvitle, Florida
« April 8, 2014, Toronto, Ontario, Canada
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SAFETY FIRST

EFFECT OF VENTILATION RATES ON
APPLICATOR EXPOSURE DURING SPF APPLICATION

CP! PROVIDES UPDATE ON RESEARCH PROJECT

BY HEATHER PALFREY, MANAGER, ENVIRONMENTAL, HEALTH & SAFETY

n&iﬁgﬁ try Center forthe
{ council - Polyurethanes industry

AMERIGAN CHEMISTRY COUNCIL, CENTER FOR THE POLYURETHANES INDUSTRY

dustrial hygiene air monitering was conducted in sup-
ort of the Center for the Polyurethanes Industry [CPI)
SPT Ventilation Research Project. The research plan for
this project was detailed in SPPA's Fall 2012 SPRAYFOAM
Professional magazine. The purpose of this research is to
gvaluate the impact of changes in ventilation rates on the
concentration of chetnical vapors and particulates emitted
during SPF application.

This research consists of three phases: 1) Testing of spray
equipment and generic formulatiens; 2) Monitoring chemical
emissions during SPF apptication under controlied environ-
mental conditions; and 3} Conducting field testing to verify
Phase 2 resulis. Click here to read more about the preject
phases: www.nxthook.com/nxtbooks/naylor/SPFQ0312/index.
php#/16

Emissions from three SPF formulations were evaluated:
a low density {1/2-pound) high pressure SPF, a medium-
density {2-pound) high pressure SPF, and a low-pressure,
two~-component SPF kit. These three generic formulations
were developed in Phase 1 of the project to be representative
of formuiations currently available in the SPF marketplace.

PHASE 2 UPDATE

The test chamber was approximately 8" x 8" x 8 with a
ventilation rate of 85 cubic feet per minute, or 10.4 air changes
per hour |ACH) assuming perfect air mixing. Air flow was
perpendicular to the worker and the spray application. The
worker applying each SPT fonmulation wore portable sam-
pling pumps with the sampling media placed in the vicinity
of the worker's breathing zone. Area samples were located
several feet behind the applicator, at a height of approximately
6.5 feet. After approximately 15 minutes of spray time, the
applicator exited the test chamber and the personal and arsa
samples were ratrieved. The sprayed cardboard inserts ware
left inside the test chamber. A second set of “post-spray” area
samples were collected for one hour beginning 30 minutes
after spraying stopped. After the second set of area samples
were completed, the sprayed cardboard inserts were removed
and the test chamber was allowed to purge for two hours
hefore starting another test run. A total of four runs were
completed across two days for each of the three generic
SPF formulations. The spray applicator’s exposure and room
concentrations of MDI, pMDI, amine catalyst, blowing agent,
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and fire retardant were measured during the experiment.
Below is research finding on MDI and pMDI.

RESEARCH FINDINGS FOR MD! AT 10.4 ACH

As shown in Figure 1 the concentratiens of 4,4"-methylene
bisphenyl isocyanate {4,4'-MDE) were detected during spraying
of both the low and madium density SPF formulations {0.011
to 0.037 parts per million or ppm), but not during spraying of
the kit fermulation {0.0012 to 0.004 ppm). The concentrations
of 4,4-MDI, 2,4~MDI, and polymeric MDI {pMDI} were high-
est during spraying of the medium density formulation, next
highest during spraying of the low density formulation, and
lowest during spraying of the kit formulatiox.
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Figure 1: 2,4-MDI and 4,4-MDI {Average of 4 sessions -
1% min/session at 10.4 ACH)
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Figure 2: pMDI {Average of 4 sessions - 15 min/session at
104 ACH)




For all three formulations, MDI was not detected during
the post-spray sampling period, 30 to 90 minutes after spray-
ing stopped, with the SPF still inside the test chamber. The
limits of detection for 4,4'-MDI and 2,4-MDI were 0.00014
to 0.00021 ppm, while the limit of detection for pMDI was
0.0014 to 0.0021 milligrams per cubic meter {mg/m?).

Following air sampling of the three generic formulations at
10.4 ACH, air sampling was conducted at approxzimately 500
air changes per hour exhaust ventilation using the medium-
density {2-pound) high pressure SPE. The air sampling was
conducted in a ventilated spray booth approximately 10" x
10'8" x 8710” {129 cubic {eet, {t%), with a ventilation rate of
7,265 cuhic feet per minute {cfm}, or 598 air changes per
hour {ach) agsuming perfect air mixing. The temperature and
humidity during spraying were approximaiely 71 degrees I
and 30% relative humidity during all four runs.

The test procedures used for the 10.4ACH testing was also
used for the 588ACH testing. The air {low was perpendicular
to the worker and the spray application. The warker applying
each SPF formulation wore portable sampling pumps with
the sampling media placed in the vicinity of the worker’s
breathing zone. Area samples were located several feet
behind the applicator, at a height of approximately 6.5 feet.
After approximately 15 minutes of spray time, the applicator
exited the test chamber and the personal and area samples
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Figure 3: 2,4-MDI| and 4,4-MDbI [Average of 4 sessions -
15 min/session at 598 ACH)

Figure 4: pMDI (Average of 4 sessions -18 min/session at
598 ACH)

were retrieved. The sprayed cardboard inserts were left
inside the spray booth. A second set of “post-spray” area
samples were collected for vne hour beginning 30 min-
utes after spraying stopped. After the second set of area
samples weré completed, the spraysd cardboard ingerts
were removed and the test chamber was allowed to purge
for two hours. A total of four runs were completed across
two days for the generic medium density formulation.

RESEARCH FINDINGS FOR MDI
AT 5398 ACH

&s shown in Figures 3 and 4, MDI was detected during
gpraying. The applicatar and area results during spraying
were similar during each run {+/~ 36%] and varied by about
a factor of 2 across the four runs. 2,4-MDI ranged from
0.0030 te 0.0058 ppm; 4,4-MDI ranged from 0.019 to 0.037
ppm; and pMDI ranged from C.17 to 0.41 mg/m?. All three
were non-detect during the post-spray sampling period
{imits of detection ranged from 0.0014 to 0.0021 mg/m®
or 0.00014 to 0.00021 ppmy).

Monitoring ig still underway for Phase 2. One additicnal
air sampling survey will he conducted as foam is sprayed in
the spray booth at the reduced fan speed rate ¢f 1/3 to 1/2
full speed rates to evaluate the effect of reduced ventilation
on SPF emissions. ©
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February 26, 2013

Submitted vig Flectronic Mail

Katherine Sleasman

Office of Pollution Prevention and Toxics
Chemical Control Division

Existing Chemicals Branch

1200 Pennsylvania Ave. NW

EPA East, Room 4410G
www.regulations.gov,

Sleasman. Katherine@epamail.epa.gov

Re: Methylene Diphenyl Diisocyanate (MDI) And Related Compounds Action Plan,
RIN 2070-ZA15, April 2011

Dear Ms. Sleasman,

The American Chemistry Council Diisocyanates Panel (“Panel”™)’ is pleased to have the
opportunity to submit comments to the Environmental Protection Agency on the Methylene
Diphenyl Diisocyanate (MDI) And Related Compounds Action Plan issued in April 2011, The
following bullets summarize the Panel’s general comments on the MDI Chemical Action Plan,
while the attachment includes a line-by-line critique and provides additional details regarding our
response.

e The statement that MDI is a “potent dermal and lung sensitizer” is not supported by the
majority of literature, epidemiology studies, national surveillance programs, or
manufacturers’ experience with employees.

¢ Various national data collection programs on worker exposure and disease incidence
present a fairly consistent picture, showing a reduction of diisocyanates-related asthma
cases over the last decade.

» Regardless of the route of induction of “sensitization,” inhalation exposures are
necessary to exhibit a respiratory response. Thus, the role that dermal contact with
diisocyanates plays in the development of occupational asthma remains unresolved for
humans.

" The Panel includes U.S. manufacturers of TDI and/or MDI: BASF Corporation, Bayer Material Science, The Dow
Chemical Company, and Huntsman Corporation.

americanchemistry.com® 700 Second 5t., NE | Washington, DC 20002 | (202) 249.7000
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The reported symptoms (dizziness, nausea, sore throat, and breathing difficulties) in the
Jan et al. 2009 study are consistent with an exposure to Xylene, a known CNS
depressant and upper respiratory tract irritant, that was used as a solvent for the applied
MDI (0.1% MDI in xylene) and it is inaccurate to attribute the symptoms to MDI. In
addition, no hydrolyzed MDI was found in the urine of the school children indicating a
lack of exposure. The Panel recommends that EPA remove this reference.

Due to the very low vapor pressure of MDI, the potential for airborne exposures to
MDI while using products such as adhesives, glues, and sealants are likely to be below
the limit of detection. Based on the physical and chemical properties of MDI, the
potential for exposure to unreacted isocyanates in consumer products is low.

There is no evidence to indicate that MDI hydrolyzes in the gas phase. The study by
Dyson et al, 1971 is flawed with no attempt at measuring possible reaction of MDI with
water to produce polyurea.

Exposure of people and children to MDI in everyday life from fully cured products,
such as by sitting on a carpet is not credible, as MDI would not be released from these
consumer products in normal use, and the emphasis on a unique health concern of
children potentially exposed to diisocyanates 1s not supported by scientific evidence.

Some products (adhesives or sealants) may contain a small percentage of monomeric
MDI (<5%) within the pre-polymer or polyisocyanate matrix. These adhesives and
sealants would not be heated or sprayed upon application, but typically used at room
temperature and trowel applied or applied with a caulking gun. The very low vapor
pressures of both monomeric MDI and PMDI largely explain the very low to non-
detectable airborne concentrations found in most applications involving a consumer
product.(Airbome concentrations of MDI are associated only with processes or
applications that involve heating (well above 100 degrees F) and/or spraying >
(aerosolizing).

Although some of the product types (rigid foam, adhesives) might be used by
consumers, the exposure potential would be much lower than an industrial or
construction work environment because of shorter durations of exposure, much lower
volumes of MDI/pMDI used per application, and consumer produects that contain
uncured MDI are not usually heated or spray applied during use by the consumer.

e

Installation of spray polyurethane foam {SPF) insulatton in homes, schools and other
public buildings is not a source of potential exposure to isocyanates if mdustry
recommendations are followed. Most studies have shown that airborne concentrations
of MDI are non-detectable within two hours after application.

The potential for community exposure to isocyanates used in the industrial seiting has
been studied and a significant potential for exposure has not been demonstrated.




e There is a big difference between curing as it relates to completion of the physical
characteristics of the product and emissions of airbome isocyanate {air emissions) from
the product as it begins to cure immediately after application. It may take some PU
products up to 24 hours to completely develop all of its physical properties or
characteristics. However, MDI1 is generally non-detectable within the air and on the
surface of the PU product within two hours after application without engineering
controls (ventilation). Of course, with engineering controls, re-entry time can be
significantly decreased depending on the PU product.

s There is currently no known substitute of the use of isocyanates to produce rigid foam-
in-place insulation which can give the qualities required for this application. These
qualities include low thermal conductivity, physical strength, adhesion to substrates,
efficiency, and durability.

s Industry recommendations for engineering controls, personal protective equipment, and
hazard communication are the same for ali pre-polymers as for the MDI monomer.

¢ Current SPF industry recommendations by manufacturers are as follows:

o the building should be vacated during SPF application;

o where the building cannot be vacated, the spray application area should
be contained/isolated and ventilated;

o the spray area should be ventilated for a period of time following SPF
mstallation;

o building occupants should not return until after the manufacturer’s
recommended re-occupancy time (typically 24 hours) has elapsed.

These measures can prevent potential MDI exposures to occupants and bystanders.

e The isocyanates used in the spray coatings applications referenced in the Action Plan
are polyisocyanates based on hexamethylene diisocyanate (HDI}, not MDI nor TDIL

The Panel urges the Agency to consider our comments and revise the MDI Chermnical
Action Plan accordingly. We look forward to continiing to work with EPA as it determines next
steps with the Action Plans. If you have any questions or need additional information, please
contact me at (202) 249-6721 or Sahar_Osman-Sypher(@americanchemistry.comni.

Sincerely,

Sahar ﬁ&m/r—c%&/m‘

Sahar Osman-Sypher
Manager, Diisocyanates Panel

Attachment: Diisocyanates Panel Line-by-Line Critique of the MDI Chemical Action Plan




ATTACHMENT 1:
Line-by-Line Critique of the U.S. Environmental Protection Agency’s
Methylene Diphenyl Diisocyanate (MDI)
And Related Compounds Action Plan
[RIN 2070-ZA15]

Page 2
Diisocyanates are potent dermal and lung sensitizers and a major cause of work-related
asthma worldwide (NIOSH, 2000).

Comment: A comprehensive but not exhaustive literature review as of the end of 2009
found approximately 39 papers describing skin sensitization from isocyanates that are
matnly case reports or small case studies. There are only two epidemiclogic studies from
two dermatology clinics (Liippo and Lammintausta, 2008; Kanerva et al., 1999a) that
found MD! caused skin allergy in 0.4 - 0.8% of cases. A study in the occupational setting
for orthopedic nurses working with MDI-based soft casts reported that diisocyanates are
primarily irritants rather than sensitizers in this professional setting and that the skin
symptoms of irritation were mtiid and temporary (Larsen et al., 2001). Over a period of
almost 13 years, an occupational dermatology clinic investigating contact allergy found 12
patients who reacted to MDI (Aalto-Korte et al., 2012).

Various national data collection programs on worker exposure and disease incidence
present a fairly consistent picture, showing a reduction of diisocyanates-related asthma
cases over the last decade, in Finland, Ontario, Germany, Belgium, and France, against a
background of increasing production and use around the world (Piipari and Keskinen,
2005; Buyantseva et al., 2011; DGUV, 2011; Vandenplas et al., 2011; Paris et al., 2012).
To understand the prevalence of disease, a reasonable approach is to use the national
statistics and estimates of workers in the industry. In the Canadian Province of Ontario, a
reduced annual rate of successful isocyanate-related claims of occupational asthma for the
period 1998-2002 (7.4 claims/year) compared to 1980-1993 (30.5 claims/year) was
reported (Buyantseva et al., 2011). The reduction was thought to be due partly to the
active occupational surveillance scheme. Using the CareEx data of 12,000 isocyanates
workers in Ontario, one can derive a prevalence of 0.06 % (7.4/12000)

{(http://www. carexcanada.ca/en/toluene_diisocyanates/occupational estimate/).

In conclusion the statement that MDI is a “potent dermal and lung sensitizer” is not
supported by the majority of literature, epidemiology studies, national surveillance
programs, or manufacturers’ experience with employees.

Page 2

For example, installation of spray polyurethane foam insulation in homes, schools and other
public buildings is a source of potential exposure to uncured isocyanates by building
occupants, as well as in do-it-vourself (DIY) consumer projects.

Comment: The following information summarizes the findings of an air monitoring
study (Lesage et al., 2007} in five residential structures.



* Airbormne MDI concentrations decrease rapidly after foam application ceases.

» Area air samples were collected at fixed locations in the rooms to determine the
change in airborne MDI concentrations with time following the end of SPF
application. The air samples were taken at 15, 30, 45, 60, 75, and 90 minutes
after foam application had ceased. Samples were also collected 24 hours after the
end of the application to determine whether there was any MDI off-gassing from
the cured foam. Quantifiable or detectable airborne concentrations of MDI were
found at 15-minute and 45-minute sampling periods after spraying ceased and
only one of seven data points at the 45-minute sample period resulted in a
detectable airborne concentration of MDI (3 ug/m3). Airborne MDI was not
detected at the 30-minute sample period, nor at any of the sample time periods
after 45-minutes.

e All of the post-spray data were well below the occupaticnal exposure limit of
0.051 mg/m3 or 51 ug/m3. Twenty-five (25) post-spray air samples were
collected between 15 minutes and 30 minutes after SPF application. Twenty (20)
of 25 post-spray samples for monomeric MDI were less than the LOQ (Limit of
Quantitation) (non-detectable < 2.4 pg/m). PMDI was detected on 5 of the 10
area air samples collected at 15 minutes post-spray (ranging from 2 to 14 pg/m®).

e Four of ten detectable 15-minute post spray airborne MDI monomer samples
ranged from 8 pg/m’ to 19 pg/m’ (0.008 mg/m3 to 0.019 mg/m3 Y. Only one of
seven 45-minute post spray samples was above the limit of quantitation for both
MDI monomer and oligomer. The one reportable airborne MDI monomer
concentration at 45 minutes after spray was 0.003 mg/m’, mg/m3 refers to
milligrams per cubic meter.

o All samples collected 60-minutes or longer after spraying ceased were non-
detectable (below the LOQ).

» Furthermore, surface wipe samples collected from the newly-installed SPI
surfaces indicated that unreacted isocyanates were not detected 15 minutes
following the end of SPF installation.

Another air monitoring (Roberge et al., 2009} evaluated airborne concentrations of MDI
in 14 structures (includes both residential and commercial structures). Air sampling was
conducted following SPF application. The average airborne MDI concentrations on the
floor where spray foam was applied were 0.35, 0.078, and 0.03 ug/m’ at 30, 60, and 120
minutes following the end of spraying, respectively. Migration of MDI from the floor
being sprayed to lower/upper floors was found to be 0.3, 0.95, and 0.02 ug/m3 at 30, 60,
and 120 minutes following the end of spraying, respectively.

An air monitoring study conducted by Bayer (Karlovich, 2009) in five residential
structures during and following SPF application indicated that, with two exceptions,
airborne MDI could not be detected (<3.3 pg/m?’) in air samples collected at
approximately 30, 60, 90, and 120 minutes following the end of SPF instaltation on the
floor where spray foam was applied as well as to other (lower/upper) floors. MDI was
detected in only two out of 64 post-spray samples, and these were both at 4.7 pg/m’. In
one residential stracture, MDI was identified at 4.7 ug/m3 at 30 minutes post-spray on the
floor that had been sprayed. In a second residential structure, MDI was identified at
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4.7ug/m’ at 90 minutes post-spray on an adjacent floor. These levels are well below the
MDI Occupational Exposure Limit (OEL) of 51 pg/m®. Tn both cases, MDI was not
detected in the subsequent samples at those particular locations.

The studies reviewed illustrate that at 120 minutes following the end of SPF application
that airtborne MDI concentrations were: Lesage (2007): ND < 2.4 ug/m3; Bayer (2009):
ND < 3.3 ug/m3; Roberge (2009): 0.03 ug/m3. The Roberge (2009) study used an
analytical method that was capable of reporting to a lower limit of quantification. The
Roberge (2009) study indicated that within two hours following the end of spraying,
airborne MDI levels were at extremely low levels that were well below the EFPA MDI
Reference Concentration (RfC) of 0.6 pg/m’. Finally, the Lesage (2007) study results
suggested that unreacted isocyanates were not present on the surface of newly installed
SPF at 15 minutes following installation.

Please note that current SPF industry recommendations, as noted in various Center for the
Polyurethanes Industry (CPI) documents and training materials, are as follows:

I) the building should be vacated during SPF application;

2) where the building cannot be vacated, the spray application area should be
contained/isclated and ventilated;

3) the spray area should be ventilated for a period of time following SPF installation;

4) building occupants should not return until after the manufacturer’s recommended re-
occupancy time (typically 24 hours) has elapsed.

These measures should prevent potential MDI exposures to occupants and bystanders.

In conclusion, installation of SPF insulation in homes, schools and other public buildings
is not a source of potential exposure to isocyanates if the measures noted above are
followed. Most studies have shown that airborne concentrations of MDY are non-
detectable within 2 hours after application.
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Readily available consumer products, such as adhesives (including glues) and sealants also

contain diisocyanates that are not completely reacted when applied and can provide potential
exposures (Krone, 2004; Belio et al., 2007).

Comment: It is important to note that the percentage of monometic MDI in MDI pre-
polymer products is low (generally <5% for consumer products). Consumer products
that contain low levels of diisocyanates warn against dermal exposure and recommend
use of protective gloves.

For additional information, please also see pages 7-9 of our comments that address EPA’s
statement “To reduce vapor hazards....”
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These researchers also noted that community exposures to isocyanates could potentially result

Srom industrial exposures as well as the use of consumer products containing isocyanates
(Redlich, et al, 2006).

Comment: A comprehensive review of MDI emission and modelling data across a wide
range of facilities using MDI found extremely low emission levels of MDI and no
application where the IRIS RfC level for MDI was exceeded (ACC, 2002).

In 2007, the North Carolina Department of Health and Human Services (NCDHHS) and
the Agency for Toxic Substance and Disease Registry (ATSDR) conducted a joint study
of environmental exposure to TDI and potential community health effects. Since the
vapor pressure of MDI is much lower than TDL, the data from the study can be “read
across” to potential MDI exposures as well. Data were collected from ten NC
communities in four counties. Half were communities near facilities with reported TDI
emissions (target areas) and half were communities where no TDI emissions were
reported (comparison areas). The study results were released in May 2010 and did not
find any significant health-related concerns associated with communities near plants
using TDI. State and federal researchers concluded, “We did not find a scientific
connection between respiratory problems and exposure to TDI.. . Overall, we did not find
that people living near the plants that emit TDI have recent or current exposure to TDI at
levels of health concern.” The full TDI Community Health Report can be found online at:
http://www.epi.state. nc.us/epi/oee/tdi/ TDICommunityHealthReport.pdf

In March 2009, EPA initiated its School Air Monitoring Project that monitored the air in
22 states around 62 schools that were located near industrial facilities or in urban areas.
Seven schools in six states were selected for diisocyanates air monitoring. EPA released
analyses for 5 of the 7 schools, concluding that diisocyanates were non-detectable and
well below levels of concern. Therefore, EPA is no longer monitoring at those schools.
For 2 of the 7 schools, which are located a ¥ mile apart in the same city, results are still
pending. EPA has decided to continue air monitoring at these schools once the nearby
facility is operating at a level closer to normal capacity. More mformation can be found
on EPA website: www.epa.gov/schoolair.

In conclusion, the potential for community exposure to isocyanates used in the industrial
setting has been studied and a significant potential for exposure has not been
demonstrated.
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To reduce vapor hazards, polyisocyanates and pre-polymer forms of isocyanates were
developed; however, many products contain a mixture of MDI monomer and a MDI-based
polyisecyanate.

Comment: Prepolymer and polyisocyanates were developed to primarily provide
additional properties for the end products, not to reduce vapor hazards. MDI, polymeric
MDI, and MDI pre-polymers have an inherent characteristic of low volatility (e.g. at




room temperature, MDI and polymeric MDI have a low evaporation rate and typically
remain well below applicable occupational exposure limits). Unless heated or sprayed,
these products do not have a high enough vapor pressure for airborne MDI exposures
(Booth et al., 2009). Therefore, there is a very low potential for consumers to be exposed
to MDI vapors while using products that contain MDI monomer, pMDI, or MDI pre-
polymers. It is also important to note that the percentage of monomeric MDI in MDI pre-
polymer products is low (generally <5% for consumer products).

The term ‘pre-polymer’ is typically used when discussing MDI-containing products,
rather than the term MDI-based polyisocyanate. The term polyisocyanate 1s more
commonly used for aliphatic isocyanates such as HDL

Regarding other potential routes of exposure (i.e. skin contact), manufacturer product
labels include warnings on preventing skin/eye contact.

More information on MDI monomer and pre-polymer forms of isocyanates in consumer

products can be found in presentations made at the Federal Workshop hosted by ACC in

February 2012 (http://www.regulations. gov/#!documentDetail. D=EPA-HQ-OPPT-2011-
0182-0006).

For example, one floor adhesive manufacturer presented the following information about
their product:
e Unreacted %NCO content of the pre-polymers are low (2-4%NCO by weight).
e Tree monomeric MDI content ranges from 0.1% to 1.0% of the finished
compound formulation.
s Full cure occurs from moisture reacting with all of the unreacted NCO
functionality to form urea crosslinks creating a permanent, thermoset polymer
network.

The flooring adhesive manutacturer provided the following example of the type of
information provided on their product warning label:
s  Warning;: this product is irritating to the eyes and skin. Causes respiratory tract
irritation and may cause skin reaction.
» Precaution: Wash hands after handling and before eating. Use with adequate
ventilation, Wear appropriate protective equipment to avoid contact with skin and
eyes.

A construction sealant manufacturer provided information on the chemical content of
their “gun grade sealants.” Typical sealant formulations consist of:

s Approximately 25-35% polyurethane pre-polymer.

» Typical residual MDI monomer content in their sealant is approximately 2.25%.

The sealant manufacturer provided the following example of the type of information
provided on their product warning label:
s Avoid direct contact.




s Wear personal protective equipment (chemical resistant goggles/gloves/clothing)
to prevent direct contact with skin and eyes.

» Use only in well ventilated areas. Open doors and windows during use.

+ Wash thoroughly with soap and water after use.

In conclusion, some products (adhesives or sealants) may contain a small percentage of
monomeric MDI (<5%) within the pre-polymer matrix. These adhesives and sealants
would not be heated or sprayed upon application, but typically used at room temperature
and trowel applied or applied with a caulking gun. The very low vapor pressures of both
monomeric MDI and PMDI largely explain the very low to non-detectable aitborne
concentrations found in most consumer product applications. Studies show that airborne
concentrations of MDI are associated only with processes or applications that involve
heating {(well above 100 degrees F) and/or spraying (aerosolizing) (Booth et al., 2009).
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Both inhalation and dermal exposures fo diisocyanates are thought to contribute to the
development of isocyanate asthma (Bello et al., 2007; Liljelind et al., 2010).

Comment: The ability of diisocyanates to induce respiratory sensitization in some
individuals, and asthma in some cases, is a known potential adverse health effect in
humans after inhalation exposure to concentrations above workplace exposure fimits.
Although there is still no validated experimental animal model accepted by regulatory
agencies that adequately reflects the respiratory sensitization process and constellation of
symptomology associated with occupational diisocyanate asthma, several researchers
have shown respiratory changes (e.g. alterations in respiratory rate, non-specific
hyperreactivity, influx of inflammatory cells) and/or antibody production in animals after
induction exposure and subsequent challenge with MDI or TDI. (e.g., Pauluhn and Poole
2011; Rattray et al.; 1994, Pauluhn, 1994; Pauluhn and Mohr, 1994; Pauluhn, 1993;
Blaikie et al 1995).

Of interest is a Brown Norway rat MDI respiratory sensitization study that demonstrated
the existence of a threshold for the elicitation of respiratory hypersensitivity responses
(Paulubn and Poole, 2011). In addition, a high-dose MDI topical induction protecol using
Brown Norway rats demonstrated a neutrophilic and eosinophilic inflammatory response
in the lung following repeated inhalation challenge to MDI. These topically ‘sensitized’
rats did not exhibit marked respiratory changes after repeated inhalation challenges
unless irritating concentrations of MDI aerosol were used (Pauluhn et al., 2005). It was
demonstrated that at least three to four adequately spaced challenge exposures using
moderately irritant concentrations of MDI are required, after topical application(s), to
elicit a typical asthma phenotype (Pauluhn, 20035).

Data on this issue, including evidence from the workplace, have been considered
{Graharn et al., 2002) and it was concluded that while animal and human data suggest the
Immune system can be activated by topical exposures to MDI and TDI, experimental
animal studies suggest that dermally-mediated activation of the immune system without a




subsequent exposure of the respiratory tract is not sufficient to initiate a respiratory
hrypersensitivity response.

In conclusion, regardless of the route of induction of “sensitization,” inhalation exposures
are necessary to exhibit a respiratory response. Thus, the role that dermal contact with
diisocyanates plays in the development of occupational asthma remains unresolved for
humans.
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Replacement of diisocyanates in an environmentally and economically friendly manner
presents a significant challenge. However, a new class of non-isocyanate polyurethanes that
offers potentially safer alternatives to conventional polyurethanes has been reported by two
research groups (Figovsky & Shapovalov, 2006: Javni et al, 2008 ...

Comment: There is currently no known substitute of the use of isocyanates to produce
rigid foam-in-place insulation that can give the qualities required for this

application. These qualities include low thermal conductivity, physical strength, adhesion
to substrates, efficiency, and durability, Other properties required for certain applications
include meeting flammability and high temperature performance requirements. The
technology described by Figovsky may have some applicability in the coatings area as
curing at elevated temperatures can be more easily achieved. Its use in the rigid foam area
appears extremely limited due to the reported difficulties in obtaining a fast curing system
and the cost impacts of the interinediates.
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It is well documented that isocyanate exposure is the leading cause of work-related asthma,
and prevalence in the exposed workforce is estimated at 1- 20% (Ott ef al., 2003; Bello et al.,
2004.

Comment: Various national data collection programs on worker exposure and disease
incidence present a fairly consistent picture, showing a reduction of diisocyanates-related
asthma cases over the last decade i Finland, Ontario, Germany, Belgium, and France,
against a background of increasing production and use around the world. (Piipari and
Keskinen, 2005; Buyantseva et al.,, 2011; DGUV, 2011; Vandenplas et al., 2011; Paris et
al., 2012). To understand the prevalence of disease, a reasonable approach is to use the
nafional statistics and estimates of workers in the industry. In the Canadian Province of
Ontario, Buyantseva ef af (2011) reported a reduced annual rate of successful isocyanate-
related claims of occupational asthma for the period 1998-2002 (7.4 claims/year) compared
to 1980-1993 (30.5 claims/year}. The reduction was documented to be due partly to the
active occupational surveillance scheme. Using the CareFx data of 12,000 isocyanates
workers in Ontario, one can derive a prevalence of 0.06 % (7.4/12000)

(http://www carexcanada.ca/en/toluene diisocyanates/occupational estimate/).
The underlying reason for the reduction in isocyanate-related asthma is muiti-factorial,

including better compliance with exposure standards, improved work practices, use of less
volatile isocyanate forms (e.g. prepolymers) and better medical surveillance programs (See
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Appendix 1). As several organizations have recognized some specific tasks, notably spray
painting, ar¢ associated with highet asthma incidence, (McDonald et al. 2000; Karjalainen
ot al. 2002; Naylor and Curran, 2004; Cowie et al. 2005; Pronk et al. 2007; Buyantseva €t
al. 2011) improving work practices in these applications could offer the opportunity to
reduce cases of asthma cven further.

The reduction in asthma cases in the last decade may be attributed to heightened awareness
from medical surveillance programs and improvemenis in occupational hygiene
(Buyantseva ¢t al, 2011). The German Committee on Hazardous Substances (AGS, 2006)
concluded that if TDI exposure concentrations are kept below 10 to 20 ppb (0.07 -
0.14mg/m3) few new cases of agthma are observed. Also, they found that healthy workers
were unaftected by occasional TDI exposures at or near a celling of 20 ppb. It appears
control of exposures and compliance with current occupational exposure limits have
shown that isocyanate asthma can be minimized. This is evidenced by the production site
data where there is trajning, surveillance, and exposure controls. (See Appendix | for more
information).

There have been no large epidemiology studies of incidence and prevalence for MDI
asthma. Review of individual studies reveal that the higher prevalence of 7-27% in two
carlier studies (Liss, 1988; 7ammit-Tabona, 1983) was not evident in a third cross-
sectional study in a urethane mold plant designed to minimize MDI exposure. In that
plant, a low prevalence of occupational asthma of 1.2%. was found. The authors concluded
that aggressive environmental control of diisocyanate exposure decreased the expected
prevalence of occupational asthma in this setting. This was supported by 2 large
retrospective study iavolving 6,308 workers from the Ontario Ministry of Labour
computerized database that included ditsocyanate air sampling determinations conducted by
the Ministry (Tarlo et al., 1997) that estimated an incidence of 0.9% per 4 years.

According to the NIOSH work-related asthma otatistics, isocyanates are pumber 8 in
frequency of reported cases with total numbers 2 10 3 5 times Jower than the top 3
categories.

hitpy/fwww2a.cdc. ov/drds/WorldRe ortData/Fi ureTableDetails.as IFipureTablelD=260
7&Gr0upRchumber=F09—Ol

Page 5

Once a worker is sensitized to diisocyanates, subsequent exposures can trigger severe asthma
attacks. Higher incidences of asthma are typically associated with processes that generate
higher exposures, such as spray application ot heated processes that generate airborne vapors
and mists that can expose workers via respiratory and dermal routes. For example, the UK
Health and Safety Executive reported that vehicle refinishers who spray coatings containing
isocyanates have an 80 times higher risk of getting asthma compared with the UK working

population. (HSE 2009) [htip://ww.hse.gov. uk/mvr/priorities/isocvanates.htM.

Comment; The isocyanates used in the spray coatings applications referenced above arc
polyisocyanates based on hexamethylene diisocyanate (HD), not MDI nor TDL.
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In addition, the HSE report expressed caution in interpreting the report since there may
be other occupations and industries with higher rates of occupational asthma but with a
low number of cases due to the size of the industry and these were not included in the
report.

htto://www hse.gov.uk/statistics/ causdis/asthma/asthma.pdf

Page 5

There are very few reports of non-occupational exposures to diisocyanates available; however,
some incidents have been reported where diisocyanates in products are suspected of causing
asthma reactions in humans (Dietemann-Molard et al., 1991; NIOSH, 1996; Jan et al., 2008).

Comment: EPA assumes that purported asthma-like symptoms observed in school
children were due to 2 MDI exposure (Jan et al., 2008). However, the reported symptoms
(dizziness, nausea, sore throat, and breathing difficuliies) are more likely due to xylene, a
known CNS depressant and uppet respiratory tract irritant that was used as a solvent for
the applied MDI. This theory is based on the following: (a) air monitoring was not
conducted for either volatile organic compounds or MDI, and (b) despite the claim by Jan
and coworkers, an earlier work referenced by the authors did not detect MDI near
polyurethane tracks up to a week after application. Examination of another reference
(Chang et al., 1999) reveals no mention of MDI measurements. Further support for the
absence of an exposure to MDI comes from the observation that no MDA was detected in
the hydrolyzed urine of school children purportedly exposed to MDIL.

The extreme difference in volatility between xylene and MD], the high xylene content
compared to MDI in the applied product (0. 1% MDI in xylene), as well as the symptoms
consistent with xylene or other solvent exposure, indicate that the symptoms observed
were most likely due to the inhalation of xylene.

Therefore, the Panel asks that EPA remove this reference because the Reactive Airways
Dysfunction Syndrome (RADS)-like effects (e.g., dyspnea, cough, headache) seen can be
attributed to the irritating and highly volatile solvent, xylene. A more detailed critique of
the Jan et al. (2008) paper concludes that due to significant lapses of proper scientific
consideration, this paper should be regarded as unreliable, and should not be used as
evidence of health effects attributable to MDI exposure. This review is aftached to these
comments as Appendix 2.

In conclusion, the reported symptoms (dizziness, nausea, sore throat, and breathing
difficulties) are consistent with an exposure to xylene, a known CNS depressant and
upper respiratory tract irritant, that was used as a solvent for the applied MDI (0.1% MDI
in xylene) and if is inaccurate to attribute the symptoms to MDI asthma. In addition, no
hydrolyzed MDI was found in the urine of the schoot children indicating a lack of
exposure, The Panel recommends that EPA remove this reference for these reasons.

Page 5

Data shows that water from humidity in air can hydrolyze MDI thus forming the amine,
methylene diphenyl diamine/toluene diamine (MDA), which also has hazards associated with
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Page 7

EPA is aware that there is uncertainty about curing time of various products under different
situations and that additional data are needed to address certain concerns, such as re-entry
time, which are important for improving communication fo prevent exposure.

Comment; Curing refers to the reaction that occurs between the two primary chemicals
used to form a polyurethane product. These primary chemicals are commonly referred to
as a diisocyanate (A-side material) and a polyol (B-side material). The A-side material,
or diisocyanate, is highly reactive and curing begins immediately upon mixing with the
B-side material. The cure time varies depending on the type of polyurethane product
being produced, the ingredient formulations and other factors in the manufacturing
process.

Many polyurethane products are completely cured and therefore considered “inert”
before they are sold, such as mattresses, pillows, furniture cushions, car seating,
refrigerator insulation, footwear, ski bindings or inline skates. This means that the
original reactive ingredients, the diisocyanates and polyols, are no longer present in their
original form in the cured polyurethane product.

Spray polyurethane foam (SPF) insulation 1s unique because the reaction between the A-
side material (MDI in most cases for rigid foam insulation) and the B-side material
(polyol) occur at the customer site. The diisocyanate (MDI) reacts quickly with the
polyol to begin forming the foam insulation. Research studies by Lesage et. al., 2007
report that by the time 60 minutes has passed (post application time), airborne
concentrations of MDI are below the analytical detection limit. Lesage et al. also
monitored the foam surface with isocyanate-indicating colorimetric wipes at various
times after application. Their results showed the presence of removable isocyanate on the
foam immediately after spraying, but in all cases (20 samples) no removable isocyanate
was detectable on the foam surface 15 minutes after application.

There are various ways to define when SPF insulation is fully cured. Some look at
certain physical properties of the installed SPF and believe when these have been
achieved the insulation is cured (the SPF is tack-free within several minutes of
application, and may achieve its desired physical properties within 24 hours of
application). Others may look at the amount of unreacted isocyanate (which appears to
be below the limit of detection on the surface of the foam within 15 minutes and below
the limit of detection in the air within 2 hours after application). Additional discussion
may be needed in this area to agree on an exact definition of cured SPF. However, each
SPF manufacturer is knowledgeable about the curing characteristics of its particular SPF
product(s}. This information is used by the manufacturer in recommending re-occupancy
times after SPF installation. Also, while curing time and re-occupancy time may be
related, they are not necessarily one in the same.

In conclusion, there is a big difference between curing as it relates to completion of the

physical characteristics of the product and emissions of airbome isocyanate (air
emissions) from the product as it begins to cure immediately after application. I may

14




take some PU products up to 24 hours to completely mature or develop all of its physical
characteristics. However, MDT is generally non-detectable within the air and on the
surface of the PU product within two hours after application without engineering conirols
(ventilation). Of course, with engineering controls, re-entry time can be significantly
decreased.

Page 7

Consumer/General Population Exposure. The higher exposure operations identified in
occupational settings (Booth et al., 2009) use polyurethane products which are most
commonly used by consumers (e.g., spray foam, adhesives). Thus, consumers, bystanders,
building occupants (including children), hobbyists and DIY applicators may be exposed to
uncured MDI when using similar products.

Comment: The Booth et al. 2009 paper summarizes a large body of industry air
sampling data (8,134 samples) in which airborne MDI concentrations were measured m a
wide variety of manufacturing processes. A total of 606 industrial hygiene surveys were
conducted for 251 companies at 317 facilities during the period 1984 through 1999. The
product types evaluated during these industrial hygiene surveys included: binders (mostly
to make composite boards such as OSB, engineered lumber, medium density fibreboard,
and particleboard), coatings, adhesives, sealants, and elastomers (for applications such as
manufacture of electronics, furniture, footwear, appliances, tires, etc...), and rigid foam
applications (spray applied roofing insulation on commercial buildings and as wall
insulation for residential homes).

Most of the data summarized in the Booth et al. paper are in exposure situations
involving high volume usage of MDI/pMDI and full shift durations (e.g. 8-hour
exposures). Although some of the product types (rigid foam, adhesives) might be used
by consumers, the exposure potential would be much lower than an industrial or
construction work environment.

Personal and area samples that were reviewed in the Booth et al. paper indicate that for
most industrial operations/processes using MDI or pMDI, worker exposure to airborne
MDI is below the occupational exposure limits. The paper emphasizes that the
preponderance of personal sampling data show airborne MDI concentrations ranging
below the limit of quantification (LOQ) to the TLV of 0.051 milligrams per cubic meter
(mg/m’). Only in operations where MDI is spray applied or used at elevated
temperatures did airborne MDI concentrations exceed the TLV of 0.051 mg/m’.

The paper further documents that workplace airborne MDI concentrations are extremely
fow in a majority of manufacturing operations. Most (74.6%) of the aitborne MDI
concentrations measured in the personal samples were non-detectable, i.e., below the
limits of quantification (L.0OQ). The very low vapor pressure of both monomeric MDI
and polymeric MDI largely explain the low airborne concentrations found in most
industrial/construction setiings evaluated. One would expect consumer exposures to be
much lower than industrial/construction applications because of shorter durations of
exposure and less volume of MDI/pMDI used per application. In addition, most of the
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consumer products that contain uncured MDI are not heated or spray applied during use
by the consumer.

Only operations that include heating and/or spraying MDI/pMDI resuli in airborne
concentrations above the TLV of 0.051 mg/m’. Such operations include spray applying
adhesives/coatings and installation of high pressure spray polyurethane foam insulation
typically applied by professional trades. These operations are not likely to be performed
by consumers, hobbyists, and DIY applicators.

Fomo Products cited one case study at the Federal Workshop meeting on February 15,
2012 at the ACC pertaining to testing for airborne MDI in a laboratory setting while
using a cylinder foam product (low pressure, open cell foam product; product contams
10-15% free MDI). Only 2 of 15 samples taken directly at the source of spraying showed
detectable levels. The Table below summarizes the data found:

Sample Type | MDI (ug/m’) # of Samples # Non-
[range] detected

Personal -

Applicator ND <] to ND <8§ 11 11

Area Samples:

Near (1-3 ft) ND <1 1 1

Far (10-20 ft) ND < 0.9 1

Area: Source

(< 18 inches) ND < 610 51 15 13
(mean = 9.2)

A second study presented by Fomo Products pertained to the use of Low Pressure SPF
Kit on an actual weatherization job in 2011 (Weatherization MDT Case Stady,
Environmental Investigation for Association for Energy Affordability, Project No. NJi1-
0140). The work was performed by a BPI-certified building analyst and involved air
sealing an attic and applying SPF in the basement of a residential structure. MDI
monitoring was completed using OSHA Method 42/47. The contractor performing the
work did use mechanical ventilation during the project. No airbomne levels of MDI were
found in the work areas during or after foam application. Sampling conrducted one (1}
hour after completion of work did not result in detectable airborne MDI concentrations in
the attic, 2° floor, or the 1™ floor of the structure.

The Fomo weatherization study noted above is posted on EPA’s Docket: EPA-HQ-
OPPT-2011-0182
(Littp://www.regulations.gov/#!documentDetail.D=EPA-HQ-OPPT-2011-0182-0006).

In coneclusion, although some of the product types (rigid foam, adhesives) might be used
by consumers, the exposure potential would be much lower than an industrial or
construction work environment because of shorter durations of exposure, much lower
volumes of MDI/pMDI used per application, and consumer products that contain uncured
MDI are not usually heated or spray applied during use by the consumer.
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Page 7

In the U.S., only isocyanate monomers (e.g., TDI and MDI) are regulated, although similar
polyisocyanates that are widely used in commercial and consumer products contain the same
reactive isocyanates. EPA is concerned that there does not appear to be sufficient recognition
that potential exposures of consumers and non-OSHA regulated workers to MDI, TDI and
their related polyisocyanates may need to be addressed with similar recommendations for use
of engineering controls, PPE, and hazard communication as those required for OSHA-
regulated occupational setfings.

Comment: Recognizing that there are potential exposures from pre-polymers used in
commercial and consumer products, industry provides warning labels on the hazards of the
monomers and pre-polymers (MDI and PMDI). For most operations/processes involving
the use of MDI or PMDI, the airborne concentrations of these chemicals are typically non-
detectable or very low in relation to the occupational exposure limit. See Lesage et al.,
2007 and Booth et al., 2009 for more information. The very low vapor pressure of both
monomeric MDI and PMDI (larger molecular weight structures) [argely explain the low
airbome concentrations. Airborne concentrations of MDI above the occupational exposure
limit are unlikely except for those applications/processes where MDI or PMDI containing
mixtures are spray applied (i.e. SPF or truck bed liner work), where MDI is adsorbed to
cellulosic materials (such as wood fibers where heat/pressure is associated with this
process); and where MDE/PMDI is heated well above 100 degrees F. In these applications,
mdustry typically measures the 2 and 3 ring structures of MDI. If the 3 ring structure is
collected on the sample media (impinger solution and backed up with a 13 mm filter) and
detected during subsequent lab analysis, it indicates acrosolization 1s occurring.

In conclusion, industry recommendations for engineering controls, personal protective
equipment, and hazard communication are the same for all pre-polymers as for the MDI
Mmonomer.

Page 8

Children exposed to the same airborne concentrations of MDI as adults may receive a larger
dose because they breathe more per pound body weight and per unit respiratory surface area.
Additionally, children may be more highly exposed to environmental toxicants through dermal
routes than adults. For instance, children may crawl, roll or sit on surfaces treated with
chemicals (i.e., carpets and floors) and play with objects such as toys where residues may
settle. Similarly, children have a higher surface area relative to body weight, which would
result in a greater dose relative to body weight for a child than for an adult with equivalent
skin exposure (EPA, 2008qa), and children are more likely to crawl, lay, or spend time on the
floor. Children may have a greater potential for exposure if they use or are bystanders to the
use of uncured MDI products, because they may not have fully developed judgment for
Jollowing labeling instructions and safety precautions and may not cease activity even when
they are experiencing symptoms of exposure. An accidental acute exposure of children to high
levels of MDI in a polyurethane sealant used on a school athletic track was associated with
asthma-like symptoms, including among children with no prior history of respiratory
dysfunction (Jan et al., 2008). This observation is consistent with MDI being a well known
source of occupational asthma. Children with asthma are an especially vulnerable population
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for exposure; they are more susceptible to inflammatory narrowing of the airways, which
results in a proportionally greater obstruction of their smaller respiratory system (NIH, 2011;
Trasande & Thurston, 2005).

Comment: As commented previously, the reported symptoms (dizziness, nausea, sore
throat, and breathing difficulties) are consistent with an exposure to xylene, a known
CNS depressant and upper respiratory tract irritant, that was used as a solvent for the
applied MDI (0.1% MDI in xylene) and it 1s inaccurate to attribute the symptoms to MDI
asthma. In addition, no hydrolyzed MDI was found in the urine of the school children
indicating a lack of exposure to MDI For these reasons, the Panel recommends that EPA
remove the reference, Jan er al., 2008.

There are recent publications looking at emission and migration of TDI from TDI-based
flexible foam. {Arnold et al., 2012; Vangronsveld et al., 2013 in press). While all foams
tested had detectable levels of solvent-extractable TDI, no TDI was detected in any of the
emission or migration tests. Similar studies are currently underway for MDI-based
products and based on the chemistry and physical chemical properties, similar results are
expected.

The special needs and safety of children are integral considerations in the establishment
of community exposure limits, Children live safer, healthier lives thanks in part to the
development of many products and technologies made with diisocyanates chemistry that
mmprove public health and safety.

The case is often made that children are more susceptible to asthma, and the exacerbation
of pre-existing asthma, than adults. On a generic level, the physiological differences
between children and adults (e.g., breathing rates, lung size) can result in the lungs of
children receiving a higher dose of any asthmogen at any given air concentration
(Schwartz, 2004). Thus, an increase in the incidence of asthma in children could be more
reflective of higher asthmogenic doses rather than an inherently higher susceptibility to
asthma in general. This does not mean that the underlying cellufar and biochemical
processes that mediate an asthmatic response are more active or efficient in children.

Specifically with regard to diisocyanates, it is becoming increasingly clear that the
macromolecular and celiular pathways that are associated with childhood asthma and
predominate in early childhood (Th2) are different from those associated with the full
manifestation of diisocyanate asthma in adults (Th1). This dichotomy in pathophysiology
indicates that children are likely to be less susceptible to any given dose of diisocyanate-
induced asthma than adults.

For example, while childhood asthma is characterized by the actions of Th2-type
intetleukins as well as the presence of IgE antibodies and eosinophilia (Levine and
Wenzel, 2010; Liu and Wisnewski, 2003), IgE antibodies are found in only a small
fraction (5-30%) of workers diagnosed with diisocyanate (TD1 and MDI) asthma (Tee et
al., 1998; Ott et al., 2007). Furthermore, Thl pathway cytokines (e.g., interferon v)
participate in the full manifestation of the asthmatic response (e.g., bronchial
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hyperreactivity} of children to environmental allergens (Heaton et al., 2005) as well as
the human (Liu and Wisnewski, 2003) and animal responses (Matheson et al., 2005) to
TDI Since the Th2 pathway generally predominates in early life while the Thl pathway
is less well developed, children can be less sensitive — not more sensitive — to the
expression of atopy if exposed to diisocyanates because the Thl pathway is required for
full manifestation of an asthmatic response. Therefore, based on the above, the Panel
contends that the emphasis on a unique health concern of children potentially exposed to
diisocyanates is not supported by scientific evidence.

In conclusion, exposure of people and children to MDI in everyday life from fully cured
products, such as by sitting on a carpet is not credible, as MDI would not be released
from these consumer products in normal use, and the emphasis on a unique health
concern of children potentially exposed to diisocyanates is not supported by scientific
evidence.

Page 8

Rigid foam products containing MDI are predominantly used to make spray foam insulation
by a variety of systems. Exposures to consumers are not well characterized. The exposure
potential varies with the method and quantity used, particle size distribution, and end-product
curing time. With two-component high pressure spray polyurethane foam systems, chemical
migration between floors was noted with certain conditions. Area samples show that occupants
and bystanders, including sensitive populations, may be exposed at levels above the workplace
exposure limits (Crespo & Galan, 1999; Lesage et al, 2007; Bayer, 2009; IRSST, 2009).

Comment: Some of the referenced studies did identify that airborne MDI levels can exceed
the OEL at distances of up to approximately 20 feet from the sprayer. In addition, Bayer
(Karlovich, 2009) found that migration of airborne MDI to other floors of a building can occur
during spraying; in two of five surveys conducted in residential structures, a slight migration
of MDI from the floor being spraved to lower floors was identified. In one survey, the
airborne MDI levels identified on lower floors were 2.3 pg/m3 and 1 pg/m3. In the second
survey, the levels identified were 5.9 pg/m3 and 2.2 ug/m3. Each of these concentrations is
well below the MDI OEL of 51 pg/nr’.

As previously stated, current SPF industry recommendations by manufacturers are as
follows:

1) the building should be vacated during SPF application;

2) where the building cannot be vacated, the spray application area should be
contained/isolated and ventilated;

3) the spray area should be ventilated for a period of time following SPF installation;
4) building occupants should not return until after the manufacturer’s recommended re-
occupancy time {(typically 24 hours) has elapsed.

These measures can prevent potential MDI exposures to occupants and bystanders.
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Appendix 1

Trends in the incidence/prevalence of diisocyanate related asthma in the
workplace.

Executive Summary

Recent data from several sources on 1socyanate-related asthma indicates a reduction in cases in
the last decade. The data indicate that where controls and current exposure standards are met,
new asthma cases can be eliminated.

Introduction

Tracking the frequency of diisocyanate related asthma is subject to different study designs and
different metrics. The frequency of any disease in a population is reported through registries,
surveillance schemes or compensation statistics, In a workforce, it is reported through
epidemiologic studies. In such studies, incidence is a measure of the risk of developing some
new condition within a specified period of time. Although sometimes loosely expressed simply
as the number of new cases during some time period, it is better expressed as a proportion or a
rate. Prevalence is the proportion of individuals in a population having a disease or condition at
a given time. Another frequently used metric is attributable risk, which 1s the fraction of cases
attributed to a specific risk factor (e.g. diisocyanate exposute).

The incidence, prevalence and relative frequency of diisocyanate asthrma cases that arise due to
exposure to diisocyanates, has been reported in many publications. In 1993 a review of
occupational asthma and diisocyanates, Vandenplas et al (1993) noted that information on
prevalence in exposed workers was scarce and restricted to some cross sectional studies that
might underestimate actual prevalence. Nevertheless they concluded from the literature that
some 25% of occupational asthma was related to diisocyanate exposure and that about 10% was
a reasonable approximation for prevalence.

For the last decade and more, occupational exposure limits for diisocyanates have been set at low
levels, generally at Sppb (8 hour twa) and 20ppb for a short term exposure. These equate for
MDI to 0.052mg/m’ and 0.21lmg/m’ and for TDI to 0.036mg/m’ and 0. 14mg/m Some limits
are set for total isocyanate group concentrations (at 0.02 and 0.07 mgNCO/m for short and 10ng
term exposures respectively in UK and Eire, which is equivalent to about 0.03 and 0.21 mg/m
for MDL, for example). The recent studies of diisocyanate related asthma should be of use in
reassessing asthma prevalence, in context of compliance with the current exposure standards and
tmprovements in worker training and industrial hygiene compliance

Recent Reviews

In a review of studies describing occupational diisocyanate asthma, Ott (2002) noted the annual
incidence of TDI-related occupational asthma declined from 5.6% in a study covering the period
1961-1970, to 1.8% in a study of the period 1967-1979, and in a study covering 1980-1996 the
anpual incidence was 0.7%. The review also showed an improving reduction of exposures over
time. Based on the epidemiologic literature, Ott et al (2003) drew the following conclusions:
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1. The incidence of TDI induced asthma may have been as high as 5 % in the carly years of
the industry. Incidence rates have declined, paralleling the decline of exposure levels.

2. When 8-hour time-weighted-average exposure levels are maintained below 5 ppb, the
annual incidence of TDI induced asthma is likely to be below 1 %.

3. There is limited evidence indicating that short-term exposure concentrations exceeding 20
ppb and occasionally exceeding 40 ppb have caused the initiation of TDI induced asthma.

A similar trend was noted by Diller (2002) who reviewed the literature and concluded that
prevalence of diisocyanate induced asthma had repeatedly been above 10 % before 1985, but had
been mostly between zero and 10% in years contemporary to the publication.

MDI and TDI Production Sites

It is certainly the experience that asthma cases occurring in production plants for the
diisocyanates MDI and TDI can be avoided. In such plants exposures are avoided by applying
good engineering controls and a trained workforce complying with current hygiene standards and
good work practices. Table 1 shows no asthma cases were reported and only one case of other
respiratory disease occurred in all TDI production sites in Europe, in 2000-2005 (IiI,
Unpublished data).

Table 1: Reported respiratory disease in European TDI production sites.

Reported Health Problems
Period Site Activity Other Skin
Asthma . .
Respiratory disorders
2000 ) D] producti 0 0 0
2003 production
2001 - .
2003 TDI production 0 0 0
2002 - :
2005 TD! production {0 0 0
2003- :
2005 TDI production 0 0 0
2002 - TDI production 0 0 0
2004 Formulations 0 0 0
TD ti
2005 [ production 0 0 0
Formulations 0 1 0
TOTAL 0 1 0

Total exposed population: 185 at <4 hrs/ day and 438 at >4 hrs/day,
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While the time basis and number of potentially exposed workers varies for each site, it can be
concluded that with application of industrial hygiene practices meeting current regulations, the
incidence of respiratory disease and asthma are well controlled.

One of the worksites detailed in Table 1 reported from earlier years that over a period of 27 years
{1973 to 2000) there were 16 cases of asthma and 3 other respiratory disease cases with the last
case being diagnosed in 2000. Personal sampling data for this site in years 2002 through 2004
were between <0.0015 mg/m’ and 0.03 mg/m’ (total isomers). Two samples in 2005 were 0.01
and 0.046 mg/m’. This indicates that the recent exposure data which is compliant with current
occupational exposure standards is not associated with occupational asthma cases.

It is notable that no skin disease has been reported for any TDI production plant.

EU National Data

Data on worker exposure and disease incidence collected for national review schemes and
worker injury compensation claims, made available via government sources and publications,
provide the majority of data on isocyanate asthma. The utility of these data depends on the basis
of data collection for each. For example the UK SWORD system, (initiated in 1988), was based
on the voluntary submission of monthly reports of all newly diagnosed cases of occupational
respiratory illness which, in the opinion of specialist occupational and chest physicians, were
work-related. In contrast to the SWORD system, the systems in Germany and other countries
use specific and rigorous diagnosts, typically including a positive inhalation challenge.

In Germany, the cases of confirmed (recognised) isocyanate related disease for worker
compensation steadily declined in the period 1990-2010 (DGUV, 2011) (Table 2).

Table 2 — Isocyanate related asthma - Germany

Year 1995 2000 2005 2010
Reported suspected cases 121 91 99 116
Recognised cases 59 45 35 30

In France, work related asthma assigned to isocyanates declined over the period 2001-2009
(Paris et al 2012), from 12.7% to 6.2% of all cases. During this time the decline in isocyanate-
related cases was significant (P=0.007) even while the total numbers of cases due to all agents
also declined.

[ Switzerland, diagnoses of occupational respiratory disease due to diisocyanates has remained
similar in the period 2005-2009, accounting for about 5% of all respiratory cases (SUVA 2011},

A study specifically to assess time trends in incidence of occupational asthma, used data from a
workers’ compensation scheme (Vandenplas ef ¢/ 2011), Again, a general downward trend in

26




isocyanate-related asthma was seen in Belgium in the period 1993-2002, with just 12
compensated cases in 2002.

In the UK, during the period 1992 — 2001, the annual rate ascribed to isocyanate exposure as
causal in the SWORD system was consistent at about 14% of all occupational asthma, or an
annual average of 84 cases (McDonald et al 2005). However, data from SWORD in the period
1989-1991 showed a higher proportion of occupational asthma ascribed to isocyanates of 22%
(McDonald et al, 2000) and data for 2008-2010 gives an annual average of 44 cases (UK HSE
2011). Also in the UK, a regionally based system reporting occupational asthma in the West
Midiands, an industrialized area, has made its occupational asthma and causative agents data
available for 1999-2010 online (SHIELD 2012). While there is no information on the exposed
population, the new cases ascribed to isocyanates from 2007-2010 are generally below earlier
numbers (Table 3).

Table 3. New cases of asthma reported to SHIELD

New cases ascribed
fo isocyanates
1999 13
2000 14
2001 24
2002 19
2003 21
2004 20
2005 11
2006 19
2007 12
2008 10
2009 3
2010 11

In Finland, the national register of occupational diseases reporting isocyanate related asthma
cases from 1986 to 2002 (Piipari and Keskinen 2005) showed a decline from 22 cases in 1986 to
6 cases in 2002. These numbers representing 10% to 2% respectively all cases of occupational
disease.

In the Netherlands, for the years 2000 through 2004, cases of occupational asthma per year
reported to the Dutch Centre for Occupational Disease ascribed to isocyanates and anhydrides
(grouped together) were few, with between none and 5 cases reported (Dekkers et al 2006). In
the years 2009-2011 isocyanate-related cases were reported as none to 4 (Nederlands Centrum
voor Beroepsziekten, 2012).

Other Data

In the Canadian Province of Ontario Buyvantseva et af (2011) reported a reduced annual rate of
successful isocyanate-related claims of occupational asthma for the period 1998-2002 (7.4
claims/year) compared to 1980-1993 (30.5 claims/year). The reduction was thought to be due
partly to the active occupational surveillance scheme.
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Discussion

The data from various national schemes present a broadly consistent picture, showing a reduction
of diisocyanate related asthma cases over the last decade, against a background of increasing
production and use. The absence of the actual numbers of potentially exposed individuals makes
it impossible to calculate the prevalence of disease. While some reports derive a prevalence,
these are usually based on small group of workers often with ongoing health problems and
subsequently exaggerate the overall prevalence for the whole industry. To understand the true
prevalence of disease a reasonable approach is to use the national statistics and estimates of
workers in the industry.

The underlying reason for the reduction in isocyanate related asthma must be muliti-factorial,
including better compliance with exposure standards, improved work practices, use of less
volatile isocyanate forms (e.g. prepolymers) and better surveillance programs. As several
organisations have recognised some specific tasks, notably spray painting, are assoclated with
higher asthma incidence, (McDonald et al 2000, Karjalainen et al 2002, Naylor and Curran,
2004, Cowie et al 2005, Pronk et al 2007, Byuntseva et al 2011) improving wark practices in
these applications offers the opportunity to reduce cases on asthma even further.

Conclusion
Various recent data on isocyanate related asthma incidence indicates a reduction in cases in the

last decade. Where controls and current exposure standards are met, new asthma cases can be
eliminated.

The German Commtittee on Hazardous Substances {AGS, 2006} concluded that if TDI exposure
concentrations are kept below 10 to 20 ppb (0.07 - 0.14mg/m”), generally no new cases of
asthma are observed. Also that healthy workers were unaffected by occasional TDI exposures at
or near a ceiling of 20 ppb. Tt is possible to conclude that where there is good control of
exposures and compliance with current occupational exposure limits, then isocyanate asthma can
be minimised. This is evidenced by the production site data where there is good training and
surveillance and exposure control is rigorous.

MA Collins, PhD 3 May 2012, International [socyanate Institute Inc., Manchester, UK
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Appendix 2

i1 Scientific Office
Critique of Jan et al. (2008)

Summary and Conclusion

A paper published by Jan et al. has been cited in several regulatory reviews as an example of
public health effects from use of a reactive polyurethane product. The paper reports health
effects experienced by school children in Taiwan following the application of an MDl-containing
outdoor track surfacing product. Upon even casual reading of the paper, numerous problems
with the paper are evident. For example, simple items such as spelling errors {e.g. the use of
“tract” when “track” is intended) call into question the quality of both peer review and editing
that was applied to the paper. On the more scientific level, there is a fundamental question
about attribution of health effects to MDI without considering the possible or probable role of
other chemicals known to be present. Also, there is an apparent misunderstanding of air
concentration data and exposure guidelines, as well as frankly erroneous attribution of MDI
exposure data to a reference which, upon inspection, contains no such data. Because of these
significant lapses of praper scientific consideration, this paper should be regarded as unreliable,
and should not be used as evidence of health effects attributable to MDI exposure.

Critique Details
The details of the major criticisms of the paper outlined above are given below;
¢ False statement - One of the most egregious errors in this paper appears to be a false

statement concerning earlier work done by one of the authors: in the last page of the
paper, the authors say, "We previously showed that polyurethane athletic tracks
continue to release certain isocyanates and volatile solvents during the paving process
and beyond. Adjacent to such tracks, air tevels of MDI were easily detectable even after
the first week of tract (sic) instaliation [11]" There is no mention of isocyanates in the
1999 paper referenced {Chan et al.,, 1999]; which measures and discusses individual and
total VOCs.

« Attribution of noted effects {CNS) to MDI - Jan et al. reports on acute respiratory
symptams following exposure to MDI and xylene. They distinguish between
immunologic and irritant-induced asthma or reactive airway dysfunction syndrome
{RADS} and provide two references of previously reported MDI — induced RADS. Only
one of the two actually involved MDI (Leroyer et al. 1998} and interestingly enough this
case also involved MDI| mixed with a solvent, The MDI exposure in the lan paper was
not described; a “mixture of MDI and xylene” was the material spilled during the
incident. The acute symptoms consisted of dizziness, nausea, sore throat, and breathing
irregularities, symptoms associated with solvent exposure and specifically xylene, which
is well known to cause acute to chronic CNS encephalopathy. MDI on the other hand,
has not been associated with CNS symptoms, except in the presence of other
confounders such as when mixed with solvents and other chemicals (Herbert et al.
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1995, Longley 1964) and in litigation cases (Reidy 1994). However, a detailed review
found no evidence of CNS effects of MDI exposure {Carson et al. 2011). In conclusion,
we do not believe that the health effects reported by Jan et al., can be linked to MDI
exposure. In addition, local newspaper reports of the incident attributed the children’s
symptoms to xylene (per communication of Alex Xu, BASF via William Robert, BASF)

Misstatements concerning MDI concentrations — in the abstract, the authors state, “In
a simulation, we found the raw material used for tract (sic} surfacing, primarily MDI
dissolved in xylene, to be present at a concentration (870 ppm w/w) more than 8000-
fold the level defined as safe for a working environment”. In the results section, the
authors explain, “The raw material used for track surfacing was found to be primarily
MD! dissolved in xylene at a concentration of 870 ppm w/w, by use of the reference
Occupational Safety and Health Administration analytical method 42 [6], more than
8000-fold the recommended safe minimum inhalation concentration for a working
environment [7]”. It appears that the authors have a poor understanding of the
application of OSHA occupational exposure limits {OELs). The OEL referenced is the
NIOSH REL — 0.005 ppm (8-h TWA), 0.02 ppm (Ceiling) in air on a molar volume (i.e., v/v)
basis. The authors’ statement implies that they somehow applied the OSHA Method 42
{1,2-pyridyl piperazine derivatization air monitoring filter method) to assay the
composition of the bulk liquid solution {as further indicated by the weight basis
designation {i.e., w/w), as would be typical for reporting liquid solution compositions).
The authors then apparently proceeded in a conceptually flawed approach to compare
the liquid concentration with the air concentration somehow, although it is unclear how
they arrived at the factor of 8000. For example, 870 ppm / 8000 = 0.109 ppm; 870 ppm /
0.02 ppm = 43,500; 870 ppm / 0.005 ppm = 174,000.
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Poor logic in statement of attribution of effects to MDI — In the results section of the
paper, the authors make the statement, “The direct cause-effect relationship for MDI
exposure and health effects on the students was confirmed by an inverse linear
relationship between the incidence of students in various classrooms and the distance
from the site of MDI spillage (r = -0.48, p<0.05) [Fig. 2]” (Note: the text reports a value of
-0.48 for r yet the figure indicates 0.51). Figure 2 is included below for reference. The
poor correlation indicated might demonstrate some association of effects in the
children with the site of the spill, but says nothing about what companent of the spilled

material caused the effects — if xylene were the causative agent, the data would look the
same.
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Fig. 2. Linear relationship between the incidence of atfecied

students in various school classrooms and distance/height
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