Flame Retardants, PFAS and Firefighters
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* Flame retardants...

Tris(2,3-dibromopropyl)

Tris(1,3-dichloro-2-propyl)
hosphate

Flame retardant banned in 1977
for usein children’s clothing

Flame retardant in
common use today

Neckers Lecture
Refreshments 3:30, Seminar 4:00

Public Lecture
Seminar 7:00 pm

DeWitt Theatre

imbing Your
5, Public Health, and Policy

Climbing the world's highest mountains is an excellent
model for achieving other extremely demanding
objectives. Dr. Blum will share photos and stories from
her scientific and policy work protecting our health and
environment from toxins in consumer products, as well
as from her expeditions among the world's highest and
most dangerous mountains. Dr. Blum’s current
challenge is bringing scientists, industry, government,
and non-profits together to create a healthier, safer
environment.  Her work bringing science into
regulatory decisions has stopped the unnecessary use of
hundreds of millions of pounds of toxic chemicals.

Winants Auditorium, Graves Hall

Organohalogens are commonly used as flame retardants
in consumer products, particularly furniture and baby
‘products, although it is not clear that these compounds
really lead to increased fire safety. In addition, some
organchalogens are known to cause neurological,
reproductive, and thyroid health problems, as well as
cancer. As the products move to landfills and other
waste streams, they also negatively impact the
environment. In this talk, Dr. Blum will discuss how
academic scientists can be engaged with policy making
to stop the unnecessary use of potentially toxic flame
retardants in consumer products.

Dr. Arlene Blum received her bachelor’s degree from Reed College and her PhD. in
‘biophysical chemistry from the University of California, Berkeley, where she worked under
the mentorship of Dr. Ignacio Tinoco. As a post-doc with Dr. Bruce Ames at Berkeley, Dr.
Blum demonstrated the cancer-causing properties of two flame retardants widely used in
children’s sleepware, which led directly to their regulation (for example, the brominated
molecule, above). Dr. Blum took a break from science to build a reputation as a mountain
climber and author. She led the first American—and all-women’s—ascent of Annapuma I
(8,091m), considered one of the world’s most dangerous and difficult mountains. She also
led the first women’s team up Mt. McKinley (6,194m) and was the first American woman
to attempt Mt. Everest (8.848m). After three decades of climbing and writing books, Dr.
Blum retumed to science and policy work in 2006 after leaming that the same chemicals
she worked to remove from children’s sleepware in the 1970’ are currently used in
furniture and baby products. Through the Green Science Policy Instifute she seeks to bring
scientific research to the forefront to inform policy decisions with regard to human health
and environmental impact. For her work Dr. Blum has received a number of awards
including being named as one of the 100 “Women Taking the Lead to Save Our Planer”, the Purpose Prize, given to those
over 60 who are solving society’s greatest problems, and a Gold Medal from the Society of Women Geographers, an
honor previously given to only eight other women, including Amelia Earhart, Margaret Mead, and Mary Leakey.
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What makes PFAS so good?
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These compounds are used everywhere:
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So what is the problem?
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The carbon-fluorine bond is very hard to d
break- these compounds have environmental
lifetimes ~100’s of years or more!

Many have no known biotic or abiotic
degradation pathways....

ENVIRONMENTAL PERSISTENCE
The “forever chemicals” ...
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DoD extensive use... Y Ve




A U.S. Air Force airman blows firefighting foam that was unintentionally released in an aircraft hangar at Travis Air Force Base, Calif.,, in 2013. Toxic
chemicals in the foam have contaminated private wells in Box Elder and municipal wells in Sioux Falls.
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"An undated photo of PFAS foam sampling on Van Etten Lake in Oscoda Township near Wurtsmith Air Force Base. " ¢
&) Testing by the Air Force has found high levels of the toxic chemical PFOS in the foam near a plume coming from the &
former nuclear bomber base." (Courtesy | Michigan DEQ)

DoD extensive use...




AFFF — Class B Foams eV

PFAS Exposure sources:
Active fire event
Decon post event
Aerosolized foam & combustion products
Drinking water contamination®**



Are there other PFAS exposure sources?
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PIGE Analysis of Fluorine A

Fig. 3: PFAS-coated paper sample compared with uncoated paper. Irradiation time
of 180 second with 9 nA of 3.4 MeV protons.[
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by Safety Components

Sustainability Performance Contact

Safety Components, a division of Elevate Textiles, enjoys a long history of developing fabric technologies that move the industry
forward. With patented, high performance flame resistant outer shell fabrics like PBI Max™ and Armor AP™, thermal liners like
Glide Ice™ and Prism™, and wildland/tech rescue fabrics like Sigma — more large metro cites specify and wear materials made by

Safety Components than any other.




Next: Commercialization of PIGE F el

Partner with medical cyclotron manufacturer:
* Use GENTrace cyclotron (100,000 samples/yr) GE Healthcare
Run 3 L of water through GAC felt filter
(minutes in field)
Dry filters (hours)
Send filters for PIGE analysis
(1-2 minutes per sample
|dentify all sum of all PFAS present
Screening method:
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