
What is PFAS? 

PFAS stands for per- and polyfluoroalkyl substances (PFAS) which are a class of human-made 
fluorinated organic chemicals. It has been estimated that there are over 5,000 different types of PFAS. 
They have been used in many products for their resistance to oil, water and heat. 

Concerns over PFAS

Some PFAS have been found to be very persistent in the environment because they do not break down 
easily.  Perfluorooctane sulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) are the most widely 
studied of the PFAS chemicals because of their widespread use and accumulation in the environment. 

PFAS sources 

PFAS have been used in fire-fighting foam, cookware, food packaging, carpets, fabrics and many other 
manufactured products.  As a result, PFAS are found throughout the local environment (including air, 
water, and soil), as well as in wildlife and humans. Therefore, it is not surprising that PFAS are being 
detected in waste streams such as municipal and industrial wastewater and landfill leachate. 

In Canada, PFOA and PFOS were used, but not manufactured. Use of many PFAS compounds, including 
PFOA and PFOS, have been phased out since 2016 (Government of Canada, 2018a; Government of 
Canada, 2018b) aside from a limited number of exemptions such as use in some fire-fighting foams. 

PFAS in biosolids 

The available research data indicate that PFOA and PFOS are absorbed to solids during wastewater 
treatment steps and therefore are often detected in biosolids in Canada and throughout the world.  In 
2016, PFAS were measured in nine Canadian sludge treatment systems and the concentrations of PFOA 
and PFOS ranged from below the laboratory reporting limit to 23 and 25 ng/g dry weight, respectively 
(Lakshminarasimman et al., 2021).  The occurrence of these PFAS in biosolids were likely due to their 
presence in various consumer products used by Canadians.   
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PFAS in biosolids – health impacts 

PFAS reflect the chemistry of our daily lives.  However, their mere presence does not necessarily mean 
risk.  

In Canada, environmental quality guidelines for agricultural soil for the protection of human health 
(PFOA = 700 ng/g, PFOS = 100 ng/g) and ecological receptors (PFOS = 100 ng/g) are available (CCME, 
2021; Health Canada, 2019a; Longpré et al., 2020).  The concentrations of PFOA and PFOS observed in 
Canadian biosolids by Lakshminarasimman et al. (2021) in the study described above were well below 
Canadian environmental quality guidelines for soil and are expected to decrease over time. There is no 
evidence that the observed levels have an impact on human or environmental health. Recent news 
that raised concerns over PFAS are from areas that produced PFAS, or where source water was 
contaminated by fire foams, which resulted in high concentration of PFAS. 

Health concerns related to the presence of PFAS in biosolids are linked to three main potential 
exposure routes, which are human exposure to PFAS containing biosolids, the impacts of PFAS 
containing biosolids on ground water quality (leaching), and PFAS uptake by crops after biosolids land 
application. Some recent risk assessment studies performed in U.S. are consistent with Canadian data 
and determined that the proper management of biosolids does not pose significant risk to human 
health.  

The evaluation of PFAS leaching from biosolids indicates that PFAS are unlikely to impact ground- and 
surface waters to levels that are above the Canadian Drinking Water Guidelines (Gottschall et al., 2017; 
Health Canada, 2018a; Health Canada, 2018b; Health Canada, 2019b; NEBRA, 2021; Propato et al., 
2019). 

Previous studies indicate some correlations between the presence of PFAS in soil and bioaccumulation 
in plants. Plant uptake depends on the type of PFAS, concentrations, plant species and soil conditions 
(Ghisi et al., 2019).   Results from the U.S. Food and Drug Administration (FDA) and Canadian national 
food sampling and monitoring programs indicate that, while PFOS, PFOA, and other PFAS are present 
in some products, safety assessments show they are not likely to be a health concern (FDA, 2021; 
Health Canada, 2014; Tittlemier et al., 2006; Tittlemier et al., 2007). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Ontario, biosolids are applied to agricultural land as non-agricultural source materials (NASM) 
following strict rules and regulations under the Nutrient Management Act, prepared by the Ministry of 
Environment, Conservation and Parks as well as the Ministry of Agriculture, Food and Rural Affairs, or 
as a commercial fertilizer under the Federal Fertilizer Act of the Canadian Food Inspection Agency and 
its regulation. Based on over 40 years of land application experience in Ontario, Canada and the U.S., 
and numerous robust scientific studies conducted by federal and provincial regulators in North 
America, the U.S. Academy of Sciences, the U.S. Centres for Disease Control and academic institutions 
worldwide, there has been no evidence of an adverse impact to the environment or health of people 
and animals, when land application regulations are followed.  

PFAS in biosolids – Canadian regulations 
• Under the Canadian Environmental Protection Act, 1999, Canada’s Prohibition of Certain 

Toxic Substances Regulations, 2012, as amended in 2016, prohibits the manufacture, use, 
sale, offer for sale, or import of some PFAS, as well as products containing these substances 
with a limited number of exemptions (Government of Canada, 1999; Government of Canada, 
2018a; Government of Canada, 2018b).  These regulations are currently under review with 
the objective to remove or further limit exemptions (Longpré et al., 2020). 

• Health Canada published environmental quality guidelines for soil for the protection of 
human health for 11 selected PFAS compounds (Health Canada, 2019a; Longpré et al., 2020).   

• Health Canada published drinking water quality guidelines for PFOS and PFOA in 2018 
(Health Canada, 2018a; Health Canada, 2018b) and drinking water screening values for an 
additional nine PFAS in 2019 (Health Canada, 2019b). 

• Environment and Climate Change Canada published Federal Environmental Quality 
Guidelines (FEQGs) for PFOS in surface water, fish tissue, avian and mammalian wildlife diets, 
and bird eggs for the protection of freshwater aquatic life, fish health, avian and mammalian 
wildlife that consume aquatic life, and bird health (Environment and Climate Change Canada, 
2018).  FEQGs for PFOA are under development (Longpré et al., 2020). 

• The Canadian Council of Ministers of the Environment published soil and groundwater 
quality guidelines for the protection of environmental and human health for PFOS (CCME, 
2021). 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PFAS in biosolids – ongoing research 

There is ongoing research investigating the fate of PFAS in waste streams (wastewater and sludge/ 
biosolids) to better understand their impact on the natural environment and human health. 

To advance knowledge on potential exposure from food and water, and the associated health risks of 
PFAS, Canadian federal and provincial agencies together with academic institutions have been 
conducting scientific studies and research.  Additionally, the U.S. Food and Drug Agency (FDA) is 
working with the U.S. Environmental Protection Agency, the U.S. Department of Agriculture, the 
National Institutes of Health, the Centers for Disease Control and Prevention, and the U.S. Department 
of Defense, as well as local, provincial and state governments and national organizations. 

Conclusions 

A primary concern of PFAS is when these substances enter our drinking water systems. The pathway of 
PFAS through biosolids into groundwater or surface water is insignificant when land application is 
undertaken properly, following Ontario regulations.  Biosolids applied on agricultural lands in Ontario 
enhance soil health, recycle nutrients, sequester carbon, reduce fertilizer use and strengthen farm 
economies.  It is a sustainable practice to reuse biosolids that every community has to manage.  When 
land applied using best management practices, contamination of surface or ground water from 
biosolids is very unlikely.  

The wastewater sector is committed to understand more about PFAS and supports further research.  
The sector supports source reduction and pollution prevention in the case of PFAS, just as it has with 
other chemicals and heavy metals in the past. The wastewater community is committed to working 
with manufacturers of these chemicals along with federal and provincial regulators to control and 
reduce the prevalence of PFAS that are of known concern and their release to the environment. The 
wastewater sector supports appropriate legislation and/or regulation to do this. 
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The Water Environment Association of Ontario is the pre-eminent water and wastewater technical association whose mandate is to 
protect Ontario’s water environment and the health of its people.  WEAO’s membership consists of environmental engineers, scientists, 
operators, municipalities, and other specialists from consulting companies, industry, equipment suppliers, academic institutions, and 
government agencies. WEAO is an active member in the international Water Environment Federation and the Canadian Water and 
Wastewater Association. 

 


