
Examples of these products include 
nonstick cookware; furniture and car-
pet that uses a stain-resistant treatment; 
clothing treated with water, stain or dirt 
repellents; packaged food containers or 
fast-food containers such as pizza boxes 
and microwave popcorn bags; makeup; 
and personal care products. As evident 
by the numerous products, a variety of 
industries use PFCs because of their 
vast number of applications.

Some of the most common PFC 
chemicals found in drinking water 
today include:
 • Perfluorooctane sulfonate (PFOS);
 • Perfluorooctanoic acid (PFOA);
 • Perfluorobutanoic acid (PFBA);
 • Perfluoropentanoic acid (PFPeA);
 • Perfluorohexanoic acid (PFHxA);
 • Perfluorobutane sulfonate (PFBS); and
 • Perfluorohexane sulfonate (PFHxS).

These chemicals are very stable and 
soluble in water and do not degrade 
readily over time. Therefore, if they con-
taminate a water source—unless they 
are physically removed by a water treat-
ment process—they will remain stable in 
the water supply for a number of years.  

Where are PFCs Found? 
Although most of the attention that 

has been raised concerning PFCs has 

come from the Minnesota Department 
of Health (MDH), it is important to 
recognize that PFCs have been found 
in the blood of species throughout the 
world. This fact demonstrates that PFC 
water contamination issues may reach 
much further than the Mississippi 
River or other lakes and rivers near 
Minneapolis and St. Paul, Minn. 

Because PFCs are so stable, they 
will not break down over time in the 
natural environment. Some experts 
suggest that PFCs can even travel long 
distances through the air, deposit on 
soil and leach into groundwater.1

Documentation of groundwater con-
taminated with PFCs is not readily avail-
able. Most states and water utilities are not 
required to test for PFCs so it is unclear 
how widespread the problem may be. 

Minnesota has found that fish 
from the Mississippi River, Lake 
Calhoun and the St. Croix River have 
tested positive for PFCs. The MDH 
has established a fish consumption 
guideline for fish from these waters 
on their website. The recommended 
consumption ranges from one meal 
per week to one meal per month. 

It is important to note that PFCs 
found in contaminated water sources 
are at very low levels. The Minnesota 
water sources mentioned in this arti-
cle that have tested positive for PFCs 
are safe to use for recreation such as 
swimming and boating. PFCs are 
not absorbed through the skin and 
the small amount of water ingested 
while swimming will not expose peo-
ple to significant levels of PFCs. 

Studies have also demonstrated 
that all species, even humans, have 
some level of PFCs in their blood. 
People are therefore exposed to PFCs 

Are PFCs the next 
public water concern?

By Thomas Palkon 
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Like other manmade chemicals that have been polluting our

drinking water over the years, perfluorochemicals (PFC) are 

not naturally occurring chemicals; they were developed in a lab-

oratory to meet an industry need. PFCs are carbon chains (typically 

four or eight carbon atoms) that are bonded to fluorine atoms. 

PFCs can be used as an ingredient in a manufacturing process or 

as part of a finished product. Companies have used them for a 

number of years for products that resist heat, oil, grease and water. 

Table 1: Safe Eating Guidelines for Men & Women
Type of fish How often can you eat it?

Fish Caught in Minnesota:

Sunfish, crappie, yellow perch, bullheads Unlimited amount

Walleyes, northern pike, smallmouth bass, large-
mouth bass, channel catfish, flathead catfish, white 
sucker, drum, burbot, sauger, carp, lake trout, 
white bass, rock bass, white fish, other species

1 meal a week

Commercial Fish:

Limit the following species: shark, sword-
fish, tile fish, king mackerel

1 meal a month

In general, adults who eat fish only during vacation or one season can eat fish twice as 
often as recommended in these guidelines.
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everywhere they live. Even though it is 
not known how the PFCs have gotten 
into everyone’s blood, the most likely 
cause is from food, water and air.

Are PFCs Safe to Drink?
There is not a lot of risk-assessment 

data that has been made available to the 
public concerning PFCs. Laboratory stud-
ies on animals have demonstrated PFCs 
are harmful to the liver and can cause can-
cer when exposed to high concentrations 
over long periods of time. Studies have also 
demonstrated that rats and mice exposed 

to PFCs while pregnant have develop-
mental problems with their offspring.

There are few studies that have 
been published concerning the health 
effects in people that have been 
exposed to PFCs. There currently is 
a study underway of 70,000 people 

exposed to PFOA in drinking water 
in Ohio and West Virginia. 

The U.S. Environmental Protection 
Agency, the MDH, the West Virginia 
Department of Environmental 
Protection and others have attempted 
to determine what level of PFCs in 
drinking water is safe. Due to lim-
ited toxicological research on PFCs, 
however, it has been difficult to deter-
mine what the safe level for PFCs 
should be in drinking water. 

The MDH has issued Health Based 
Values (HBVs) for PFOA and PFOS. 
HBVs are criteria the MDH consid-
ers safe for human consumption over 
a lifetime. The level set by the MDH 
is 0.5 micrograms per liter (ppb) for 
PFOA and 0.3 ppb for PFOS. As addi-
tional toxicological studies are per-
formed on PFC chemicals to deter-
mine their toxicity to humans, it is 
clear that additional regulatory agen-
cies will be looking into setting allow-
able PFC levels for drinking water.

Can PFCs be Removed from Water? 
Early evidence suggests that PFCs 

can be removed from drinking water 
using reverse osmosis (RO) or acti-
vated carbon technologies. Although 
limited testing has been conducted 
on POU systems for the reduc-
tion of PFCs, the testing that has 
been completed demonstrates that 
RO systems should do the job. 

The MDH released a request for pro-
posal from independent testing organiza-
tions for a study to evaluate the ability of 
point-of-use (POU) water treatment 
equipment to remove three PFCs from 
drinking water. The three PFCs are 
PFOS, PFOA and PFBA. The goal of 
this project is to provide research-based 
advice on which POU water treat-
ment devices will likely be effective in 
reducing PFCs to acceptable levels.

The MDH proposed that the test-
ing be conducted in two phases. Phase 
I would include laboratory testing of 
POU devices using spiked challenge 
water with the following characteristics: 
 • Test 1: PFOA and PFOS  
  at concentrations of 3 ppb.
 • Test 2: PFBA alone at a 
  concentration of 10 ppb. 
 • Test 3: Mixture of all three at the
  same concentrations listed above.

The POU water treatment tech-
nologies included in the study were 
RO and under-the-counter or coun-
ter-top activated carbon filtration. 
The testing of RO and activated car-
bon POU systems was conducted in 
a similar manner to the testing pro-
cedures outlined in the NSF/ANSI 
standards 58 and 53, respectively.  

Phase II testing would be con-
ducted in the field using products 
that performed well during Phase I 
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testing, which took place on two munic-
ipal well houses in Minnesota that are 
known to have PFC contamination.

The passing requirements for Phase I 
and Phase II testing are to reduce influ-
ent PFC levels below 0.2 ppb for each 
individual PFC and less than 0.5 ppb for 
the sum of all PFCs under normal oper-
ating conditions for each POU device. 

Water Science and Marketing, 
LLC, collaborated with the Water 
Quality Association (WQA) and 
were awarded the project. The WQA 
was utilized to execute Phase I of 
the project and Water Science and 
Marketing is executing Phase II. 

Initial results of the study dem-
onstrate that POU RO systems that 
utilize pre- and post-carbon filtra-
tion should reduce PFCs to nondetect-
able levels. Also, activated carbon sys-
tems reduced PFCs from the challenge 
water but the capacities of the units 
appear to be lower than expected. 

Probable Removal Devices 
The WQA has completed the first 

round of Phase I testing. Testing dem-
onstrated that RO systems, without 
pre- and post-filters, were capable of 
reducing PFCs to acceptable levels. 
The WQA also determined that acti-
vated carbon filters also reduce PFCs 
in drinking water. Although activated 
carbon filters alone did not perform as 
well as RO membranes, the combina-
tion of RO membrane and activated car-
bon (how RO systems are typically sold 
today) should be an excellent means to 
remove PFCs to undetectable levels. 

As additional testing is conducted 
on existing products, results are ana-
lyzed and equipment is modified, I 
am confident that the industry will 
continue to develop additional prod-
ucts and media to remove PFCs from 
drinking water in order to protect con-
sumers from this new contaminant. 

Now that the WQA has identified 
technologies that can effectively reduce 
PFCs in drinking water, the NSF/ANSI 
53 and 58 standards need to be revised 
to include PFC reduction test param-
eters. Through the NSF standards writ-
ing process, the WQA plans to estab-
lish a task force to begin working on 
the development of a protocol for test-
ing PFCs. Once the protocol has been 
adopted into the NSF/ANSI standards, 
companies will be able to evaluate 
their current products or newly devel-
oped products for their ability to reduce 
PFCs in drinking water. This will allow 
companies to receive a certified PFC 
reduction claim from their certification 
agency, which in turn will inform states 
and regulatory agencies of products that 
have been certified to reduce PFCs in 
drinking water. This will allow consum-
ers the option of certified products that 
reduce PFCs in drinking water. wqp

References:
1 Hazardous Substances in Minnesota, 
Perfluorochemicals and Health, August 
2007. www.health.state.mn.us/divs/
eh/hazardous/topics/pfcshealth.html.

Thomas Palkon is director of product 
certification for the Water Quality 
Association. Palkon can be reached 
at 630.505.0160 or by e-mail at 
tpalkon@wqa.org. 
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