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PFAS Research Updates 
(mostly specific to biosolids/soils) 



Summary 
•  Lots of research on PFAS. Lots of speculation on 

biosolids’ role. 

•  Drinking water is the health concern (now). (Food 
contamination concern is current fad.) 

•  Key published research (NEBRA has lit. review) 

•  Data summaries: 
§  Biosolids 
§  Land-applied soils 
§  Associated groundwater (& surface water) 
§  Associated milk 

Tomorrow: research needs will be covered 



PFAS Health 
Research (& advocacy) 

https://
pfasproject.com/ 

 

 

Lots of research on PFAS. 



PFAS Health Effects Summary 
Animal toxicity  

§  Causes liver, immune system, developmental,                       
endocrine, metabolic, and neurobehavioral toxicity. 

§  PFOA and PFOS caused tumors in chronic rat studies.  
 
 
 
Human health effects associated with PFC(s) in the general 
population and/or communities with contaminated drinking 
water include: 

•  ↑ cholesterol 
•  ↑ uric acid  
•  ↑ liver enzymes 
•  ↓ birth weight 
•  ↓ vaccine response  
•  Thyroid disease 
•  Osteoarthritis 

•  Diabetes 
•  Testicular and kidney cancer 
•  Pregnancy-induced hypertension 
•  Ulcerative colitis 
•  Effects in young adulthood from 

prenatal exposures 
–  Obesity in young women. 
–  ↓ sperm count in young men. 

Slide by A. Lindstrom, U. S. EPA, March 2018  



U. S. Centers for Disease Control: 
Draft Toxicological Profiles for PFOA & PFOS – June 2018 

•  Interpreted to mean EPA drinking water level should be ~10x lower:   
7 – 12 ppt range 

•  October 31, 2018:  ATSDR posts drinking water advisory values based 
on their draft MRLs (https://www.atsdr.cdc.gov/pfas/mrl_pfas.html) 
 •  PFOA: 78 ppt (adult) and 21 ppt (child) 
 •  PFOS: 52 ppt (adult) and 14 ppt (child) 
 •  PFHxS: 517 ppt (adult) and 140 ppt (child) 
 •  PFNA: 78 ppt (adult) and 21 ppt (child) 

“These concentrations are compared to concentrations in drinking water 
to determine if further evaluation is needed….  If an exposure is above 
an MRL, ATSDR conducts further evaluation to determine if the exposure 
might harm human health….. ATSDR sets each MRL well below a value 
that is likely to cause a health effect…. ATSDR’s MRLs are screening 
values and are not designed or intended to be used as public water 
standards, but they do provide valuable information about PFAS 
exposures and potential public health impacts.” 



•  Maine farm: likely 
PFOS problem not 
from municipal 
biosolids (but the 
media has yet to 
cover that.) 

•  Maine moratorium on 
biosolids March 22nd.  

•  Extensive biosolids & 
soil testing 

•  Dept. of Ag & NEBRA 
– milk testing:  ND 

•  WRRFs still reeling. 
Biosolids compost is 
being sold, but land 
application has 
stopped. 

Lots of speculation about 
biosolids’ role. 



Why are PFAS a hot topic for biosolids? 
 •  May 2016 à EPA drinking water public health advisory (PHA) - 

- 70 ng/L (ppt) for PFOA & PFOS combined.  Rare ppt PHA. 

•  Agencies look for sources. à  Biosolids convey PFAS.   

•  Today’s wastewater, biosolids, & other residuals (e.g. from 
recycle paper mills) contain 1s to 10s ug/kg (ppb) of PFAS. 

•  Scant literature shows some leaching to groundwater at 
levels approaching the EPA’s 70 ppt. à Regulators concerned.   

•  2016 – 2019: Public & legislative pressure à lower 
benchmarks below EPA’s 70 ppt, impacting biosolids & 
residuals management (and many other activities!). VT 
groundwater standard = 20 ppt for the sum of 5 PFAS!  

•  Pressure mounts to set soil & biosolids screening levels.   



Major sources of PFAS in the 
environment:  
e.g.: Cottage Grove, MN; Parkersburg, WV 



Major source of PFAS in the environment: 
AFFF, Pease AFB, NH 

https://www.youtube.com/watch?
v=8W_zJfJGhSI&feature=youtu.be 

All	the	white	is	AFFF	
(PFAS-containing	foam)	



Typical’ wastewater & biosolids are part of 
“ambient background” levels of PFAS.  

There are a few cases of large industrial inputs to WWTFs & biosolids;  
those are industry point sources – not typical. 

Source: Dr. Bradley Clarke, RMIT, Per- and polyfluoroalkyl substances (PFAS) in 
Australia, Dec. 2017 slide presentation to Water Research Australia 



Drinking water is the health 
concern now.  
(Food contamination concern is 
current fad.) 



Where they set drinking & 
groundwater limits impacts 
biosolids programs: 

•  ITRC fact sheets, Table 4.1, May 2019 



Uncertainty factors applied 
when calculating risk levels for drinking water 

NRDC applied a total 
of 1000x to get to 
their recommended 4 
– 7 ppt drinking 
water numbers for 
PFOA + PFOS. 

EPA applied a 
total of 300x to 
get to their PHA 
of 70 ppt PFOA + 
PFOS in drinking 
water. 



Concentrations of PFOA and PFOS with depth in the long-term plots at various loading rates. Control = 0 Mg/ha, LR 1 = 553 
Mg/ha, LR 2 = 1109 Mg/ha, and LR 3 and LR 3 dup = 2218 Mg/ha (on dry weight basis). 

. 

Some PFAS leach in soil 

Sepulvado et al; Environ. Sci. Technol.  2011, 45, 8106-8112 



Gottschall	et.	al.	
2017.	Sci.	Total	
Environ.	574:	
1345	–	1359		

Application	of	typical	
biosolids	finds: 
•  Perfluorinated	chemicals	
detected	in	both	groundwater	
and	tile	discharge	after	a	single	
large	biosolids	application.	

•  Chemicals	detected	for	months	
after	the	application.	

•  The	contributions	of	leaching	
through	the	soil	matrix	and	
preferential	flow	through	
macropores	are	unknown.	

shallow	groundwater		 tile	discharge	

~23	ppt	PFOA	
~3	ppt	PFOS	



Cape Cod Groundwater 
impacted by septic systems 

* Schaider et al., 2016.  Septic systems as sources of organic 
wastewater compounds in domestic drinking water wells in a 
shallow sand and gravel aquifer.  Sci. Total Environ. 

70 ppt – EPA health advisory  

10 ppt – NY Dept. of Health proposed MCL 



Wastewater Assessments 

70 ppt 

NH DES data & slide 
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Residuals Assessments 

70 ppt 

NH DES data & slide 



What’s stopping biosolids: 
 
•  Regulatory programs setting very low 

drinking water MCLs & groundwater (& 
surface water) standards. 

•  Typical public & media focus on biosolids 
as part of the problem.  



NEBRA’s public facing page: 
 

•  https://www.nebiosolids.org/pfas-biosolids 

 

Lots more detail (password member2017): 
 

•  https://www.nebiosolids.org/pfas-residuals 

Includes “Information Update” on Maine farm situation 
 



Ned	Beecher,	Executive	Director	
NEBRA	
Tamworth,	NH		
ned.beecher@nebiosolids.org		
603-323-7654	

Thank you. 

Biosolids	compost	for	
my	raspberries…	still	
using	it,	even	though	I	
know	it	has	PFAS	in	it.		
The	benefits	far	
outweigh	the	risks	:	)	

You’re invited: 
 
MEWEA/NEBRA PFAS Summit 
Friday, Sept. 13 
Northport, ME 
 
Presenters include Maine DEP Commissioner, 
farmer and land appliers impacted by PFAS 
regulatory response, Maine risk assessor, PFOA & 
PFOS soil leaching modeler, commercial lab, etc. 


