
The thermal stability and chemical in-
ertness of perfluoroalkyl substances 
(PFAS) has led to these man-made 

chemical compounds becoming ubiqui-
tous and pernicious global pollutants. �e 
common PFASs that are of concern to the 
environment and human health are per�u-
orooctane sulfonate (PFOS), per�uorooc-
tanoic acid (PFOA) and perfluorohexane 
sulfonate (PFHxS). PFOS, PFOA and PFhXs 
have an estimated half-life of 41 to 92 years 
in water and 2-7 years in the human body. 

According to the U.S. EPA and UNEP 
(United Nations Environment Programme), 
PFOS and PFOA are persistent, bioaccu-
mulative and toxic, and EU REACH deem 
PFOS and PFOA to be substances of very 
high concerns (or SvHC). 

�e oceans constitute the primary global 
reservoir for PFAS where concentrations 
of PFOA have been determined to be 10-
80 pg/L in open waters but can be signi�-

cantly higher near industrial areas, along 
the coast, or downstream from an airport. 
Long-range mobility occurs predominantly 
through oceanic currents for water soluble 
PFAS, but also through the atmosphere for 
more volatile varieties. Further, PFAS ad-
sorb into soil and sediments, where they 
can be subsequently released into surface 
and ground waters and taken up by agricul-
tural crops.

While acute toxicity of PFAS is low, a 
range of adverse e�ects has been observed 
in animal studies, such as effects on the 
liver, decreased thyroid hormone levels, ef-
fects on lipid metabolism, development of 
tumors in one or several organs, and im-
munotoxicity and developmental toxicity. 
In humans, PFOS and PFOA has been asso-
ciated with increased cholesterol levels im-
pact on infant birth weights, e�ects on the 
immune system, increased risk for cancer 
and thyroid hormone disruption.

Exposure to PFOA and PFOS during 
pregnancy has been demonstrated to re-
duce fetal and post-natal growth, as well as 
increase infant mortality. �is is especially 
alarming because these e�ects have been 
observed at lower concentrations of PFOA 
and PFOS.1

The presence of PFAS in the ecosphere 
is pervasive and persistent, but due to bio-
magni�cation, concentrations tend to in-
crease with trophic level. For people, apex 
predators at the top of the food chain, the 
primary avenue of PFAS toxicological expo-
sure is drinking water and food. �e source 
could be contaminated, like PFAS contami-
nated water, shell�sh from polluted waters, 
or the PFAS chemicals can migrate from 
manufacturing processes with PFAS-con-
taminated waste discharges. Food packag-
ing can also be a source of contamination. 
Packaging for microwave popcorn is noto-
rious in this regard. 
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�is is the second article in a three-part series considering the challenges PFAS (per or poly �uorinated
alkyl substances) present to the environment and potential options for overcoming such challenges. 

PART II

q Fire�ghting foams, which are a primary source 
of PFAS pollution, are facing stricter regulations 
worldwide.   iStock/Sviatlana Lazarenka
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According to the National Health and 
Nutrition Examination Study (NHANES), 
as of 2014, the highest median blood con-
centration within this class in the U.S. was 
per�uorooctane sulfonic acid (PFOS) at 5.2 
ng/mL, followed by PFOA at 2.1 ng/mL.

Because of the ubiquity and persistence 
of PFAS in the environment and its long 
half-life in both the environment and hu-
mans, the human population all over the 
world shows evidence of PFAS in their 
body, and there is no absolute unexposed 
control population to evaluate for epidemi-
ological studies. �us, it is di�cult to estab-
lish e�ects on human health due to these 
normal levels of exposure. 

Regarding elevated exposure of PFAS in 
the human body, the C8 Science Panel con-
cluded there were probable links and associ-
ation of PFOS and PFOA to high cholesterol, 
thyroid disease, ulcerative colitis, pregnancy 
induced hypertension, and testicular and 
kidney cancers, as mentioned above.

For the above reasons, regulators and 

policy makers, not only in the U.S., but also 
in Canada, the U.K., the EU and Australia 
have taken measures to address PFAS-re-
lated environmental and human health is-
sues and concerns.

United States
�e U.S. Congress recently approved a new 
bill to authorize the National Defense Au-
thorization Act to help reduce contamina-

tion from chemicals in drinking water, and 
president Trump is expected to sign the bill 
into law by the end of the year. 

Under the new bill, the U.S. Department 
of Defense is to phase out the use of PFAS in 
�re�ghting foams over three years. �e bill 
will have major implications all way down 
to municipal and airport �re�ghting opera-
tions, as they are expected to follow the De-
fense�s lead, and in�uence the use of PFAS 


