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(February 2021) Per- and polyfluoroalkyl substances (or PFAS) are a growing concern
for farmers. While we have dealt with farm related nutrient concerns for years, PFAS are
a relatively new issue for farmers. Unlike nutrients, for which farmers can practice
effective management to reduce potential impacts, PFAS do not originate from farms.
PFAS come to farms externally, but can have a devastating impact.
PFAS are a group of more than 5,000 manmade fluorinated compounds that have been
widely used in commerce. PFAS have been manufactured and used in a variety of
industries and commercial products around the world dating back to the 1940s.
For example, PFAS have been used in food packaging (pizza boxes and
sandwich/hamburger wrappers) because they repel grease. PFAS are found in stain- and
water-repellent fabrics (i.e. ScotchguardTM and GORE TEX®), nonstick products
including cookware (e.g., Teflon®), polishes, waxes, paints, cosmetics, and cleaning
products. They are also found in fire-fighting foams called Aqueous Film Forming Foam
or A-Triple F (AFFF).
Importantly, PFAS have a strong chemical bond (that holds together the fluorine and
carbon atoms) – the strongest bond in organic chemistry. Due to this strong bond, these
chemicals do not break down in the environment. Because of their widespread
commercial use, PFAS are found across the globe. Studies have found PFAS in nearly
everyone’s blood, from the United States to undeveloped countries. Researchers have
even found PFAS in the Arctic Ocean.
PFAS have several potential health effects once they enter our bodies. Some of these
health concerns include liver damage, thyroid disease, decreased fertility, high
cholesterol, obesity, hormone suppression, and cancer. To date, the majority of
investigation and study has been focused on two PFAS compounds: perfluorooctanoic
acid (PFOA) and perfluorooctane sulfonic acid (PFOS). PFOA and PFOS are historically
the most common PFAS chemicals used in products and are the most frequently detected
PFAS chemicals in the environment.
We know PFAS are found throughout the environment, are found in human blood
samples, and do not break down. How do they affect agriculture?

PFAS and Groundwater
To date, the majority of investigation and evaluation of PFAS in the environment is the
impact to groundwater. Ingestion of PFAS-contaminated drinking water is one of the
major exposure routes and has been the focus of many studies.

Access to plentiful and clean groundwater is vital for agriculture. The largest amount of
groundwater use in the United States is for the irrigation of crops. When the quality of
the groundwater is compromised, so is the viability of the farm.

Potential Sources of PFAS in Groundwater
A farm could encounter PFAS-contaminated groundwater via its water supply wells used
for irrigation and drinking water for humans and animals. PFAS can migrate in
groundwater from a source to the farm and enter water supply wells.
There are several factors to consider when evaluating the potential sources of PFAS
contamination that may impact a farm. Some of the more obvious sources of PFAS
include landfills, airports, military bases, and areas where firefighters may have used or
trained with AFFF. However, it is not as easy as simply identifying “nearby” sources.
Not all sources have the same potential to impact groundwater and subsequently
contaminate a farm. A number of questions need to be asked.
First, is that potential source “upgradient” from your farm? That is, if there is
contamination at that source, is it likely to migrate towards your farm? Additionally, do
the subsurface conditions allow PFAS transport in the groundwater from the source to the
farm? Answering these questions can be complex as it involves an evaluation of
subsurface geology/hydrogeology and contaminant transport.
Just because PFAS are found at a nearby property does not automatically translate into a
high risk for a farm. Geologists and hydrogeologists will evaluate several factors to
assess the ability and likelihood of the contaminated groundwater to move from a source
in a direction and rate to impact offsite properties.

Biosolids
Another source of PFAS that can impact the farm is biosolids.
Biosolids or sludge from publically-owned treatment works (POTWs) and other
wastewater sources have been used as a soil amendment and fertilizer for decades. It has
long been viewed as a “win-win” arrangement. Farmers get the nutrients for their crops
and soil health and the POTW does not have to pay to dispose of the biosolids in a
landfill.
This arrangement works well as long as the biosolids are not “contaminated.” As
previously discussed, PFAS are found throughout the environment and in many
industries. When industry discharges wastewater that contain PFAS to the POTWs, the
PFAS can be transferred to the biosolids. Accordingly, land application of biosolids
containing residual concentrations of PFAS can contaminate the soil, groundwater, and
crops at a farm.

PFAS-contaminated biosolids can impact shallow groundwater as well as crops at farms.
PFAS uptake to crops is an area of ongoing research. A recent study modeled the
potential plant (lettuce) uptake of PFAS from contaminated irrigation water.
There are many factors that play a role in PFAS transport from biosolids to groundwater,
including concentrations of PFAS in the biosolids, the depth to groundwater, the
frequency and duration of application, and the underlying geology to name a few.

Documented Cases of Farms Impacted by PFAS
While there may be other farms that have been impacted by PFAS, two farms have been
well covered in the media.
A dairy farm in Maine had long applied biosolids from the local POTW. PFAS were
detected in milk from the farm during a testing program through the state. It was later
discovered that the waste treatment plant’s influent included PFAS from local industry.
This PFAS was also in the biosolids and applied to his land. Ultimately, the farmer had to
cull more than half of his herd.
The owner of the farm, Fred Stone, said, “Besides the filtration system and the feed, our
costs include every bill for investigating and testing the water and monitoring the milk,
and the loss to the value of our real estate. This whole thing has been a nightmare.”
Additionally, a large New Mexico dairy was hydrogeologically downgradient from a
military base. Similar to many military facilities, this base used AFFF to fight fires. The
farm’s water supply wells were contaminated with PFAS migrating from the military
base. The PFAS accumulated in the cows and contaminated the milk, which meant the
property, dairy cows, and milk were no longer assets but significant liabilities.
Art Schaap, the owner of the farm said, “This has poisoned everything I’ve worked for
and everything I care about. I can’t sell the milk. I can’t sell beef. I can’t sell the
cows. I can’t sell crops or my property. The Air Force knew they had
contamination. What I really wonder is: Why didn’t they say something?”

Federal Standards
To date, the United States Environmental Protection Agency (USEPA) has not
established national primary drinking water regulations for PFOA and PFOS.
The USEPA developed provisional health advisories for PFOA and PFOS in drinking
water in 2009. In 2016, USEPA developed lifetime health advisory (LHA) levels for
drinking water of 70 parts per trillion (ppt) for PFOA and PFOS. The LHA of 70 ppt is
applied to PFOA and PFOS individually and combined if both compounds are detected in
a water sample.

Under the Safe Drinking Water Act (SDWA), USEPA included six PFAS compounds
(including PFOA and PFOS) in the third Unregulated Contaminant Monitoring Rule
(UCMR 3) in 2012. Under this program, any water system serving over 10,000 people
was required to test for these six PFAS. In February 2020, USEPA proposed to regulate
PFOA and PFOS under the SDWA and begin the process to establish national primary
drinking water standards for PFOA and PFOS. This process will result in development
of a maximum contaminant level (MCL) for these compounds in drinking water, but will
take years.
USEPA is also evaluating the regulation of PFAS under the Clean Water Act (CWA),
Comprehensive Environmental Response, Compensation, Liability Act (CERCLA),
Toxic Substance Control Act (TSCA), and Toxic Release Inventory (TRI).
Dating back to at least 2012, the US Food and Drug Administration (FDA) has been
testing food from a variety of sources for PFAS. This includes raw milk, seafood, meat,
grains, cranberries and other produce. The FDA is continuing to evaluate the potential
for PFAS to impact our food supply. The FDA has not established standards for PFAS
and continues to study the human health effects and potential risks associated with
ingestion of foods with residual concentrations of PFAS.

State Standards
Many states have adopted the USEPA LHA of 70 ppt and appear to be waiting for
USEPA to further develop criteria. Other states have developed their own criteria, many
of which are below the LHA. For example, Michigan developed drinking water MCLs
for seven PFAS compounds, including PFOA and PFOS. The MCLs for PFOA and
PFOS in Michigan are 8 ppt and 16 ppt, respectively. Other states that have developed
groundwater and/or drinking water standards for PFOA and PFOS include California,
Connecticut, Maine, Massachusetts, Minnesota, New Hampshire, New Jersey, New York,
North Carolina, Ohio, Texas, Vermont, Washington, and Wisconsin.

The uncertainty in the toxicology and how that affects decision making
The inconsistent development of standards amongst state and federal agencies stems
partly based on uncertainty around the toxicity of these chemicals. There are conflicting
studies and lack of consensus amongst toxicologists. This is compounded by the number
of chemicals within the PFAS “family” that do not behave identically within the
environment or in the human body. These uncertainties make evaluation of a potential
PFAS issue difficult. Questions arise as to should one even sample for PFAS? There are
numerous considerations relating to collecting a representative sample. Further, once a
sample is collected and tested, it can become problematic to interpret the results. To
what criteria are the results compared and what is “safe?” As with many emerging
contaminants (think back to Alar, asbestos, PBBs, PCBs as examples), until they are fully
understood and consistent standards are developed, any detection is viewed as “bad” by
the public. These uncertainties make it critical to involve legal and technical advisors
into your decisions regarding a potential PFAS issue on the farm.

Summary
Although PFAS have been used for decades, they have only recently become recognized
as an emerging contaminant in the environment. Unlike many other contaminants and
because they are so widely used in commerce, PFAS are more pervasive than most and
consequently have more potential to be an issue on a farm. Not only are PFAS a focus as
a contaminant in the environment by regulators, but they are being evaluated in our food
supply. Accordingly, farms are in the spotlight because of the products you grow and
deliver.
If PFAS is a potential issue at your farm, do not make your choices in a vacuum. Engage
legal and technical advisors to help you make sound business decisions.
Part 2 of this two-part series will consider what actions a farm owner should and should
not take if they are concerned that PFAS may have impacted their farm.
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