
June 14, 2022 

Dr. Brandon R. Smith 
National Program Coordinator  

USDA-NRCS National Soil Health Division  

Re:  NRCS, Code 336, Conservation Practice Standard for Soil Carbon Amendment (336-CPS-1) 

The members of the USDA multistate group W 4170 Beneficial Use of Residuals to Improve Soil 
Health and Protect Public, and Ecosystem Health (https://www.nimss.org/projects/18624) are  
pleased to provide comments on proposed NRCS Code 336. We had previously commented on 
earlier versions of the Code development in which we strongly recommended that biosolids 
and not just biosolids compost be included in the list of organic amendments suitable for use 
within this program.  Unfortunately the revised proposal has gone in the opposite direction, no 
longer even allowing for the use of composted biosolids.  Our understanding is that the reason 
for these changes is related to concerns regarding perfluoroalkyl compounds in biosolids at 
concentrations above detection limits.   

PFAS are a family encompassing 9,000 + compounds that are ubiquitous globally with 
concentrations in the parts per billion range in 98 percent of human blood and breastmilk 
samples (CDC, 2014: Glüge  et al., 2020; Zheng et al. 2021).  PFAS have been detected in a range 
of animals including seals that live in Antarctica (Routti et al., 2015).  They have also been 
detected in a wide range of soils with no history of biosolids applications (Brusseau et al., 2020).  
The phase out of production of two long-chain PFAS (PFOS and PFOA) in the USA proved to be 
an effective means to reduce human blood burdens over time (CDC, 2014; Olsen et al., 2017).   

The land-application of biosolids have recently been cited as a potential source of PFAS to the 
environment and as a possible exposure route to people.  Presumably, as a result of these 
concerns, NRCS changed the initial draft of this policy to exclude all but pyrolyzed biosolids. 
Such concerns are not voiced in a vacuum or isolated to distinct areas of the nation.  The 
California State Water Resources Control Board (SWRCB) has executed an investigative order 
that required publicly owned wastewater treatment facilities across California, to conduct 
analyses for PFAS in influent, effluent, and biosolids. They have concluded that nothing of 
concern has been found in the biosolids data, as stated in public forums (State Water Resources 
Control Board Meeting, 2022). It should be noted that significantly greater (at times many 
orders of magnitude greater) concentrations of PFAS are found in everyday consumer products 
such as cosmetics, cookware, clothing, carpeting, and food packaging (Schaider et al., 2017; van 
der Veen et al., 2020; Whitehead et al., 2021; Wu et al., 2020). Studies have shown that PFAS 
levels in biosolids-amended soils are generally similar to those without a history of biosolids 
application (Pepper et al., 2021; Vedegari et al., 2018). Given all this, we believe that the overall 
benefit of biosolids and biosolids compost land application for crop production, soil health, and 
climate change mitigation far outweigh the risks.  

https://www.nimss.org/projects/18624


Scientists within the W4170 group have been studying PFAS in municipal systems for over a 
decade.  The group includes internationally-known PFAS experts with a number of the W4170 
scientists working on EPA, WRF, NSF, and other funded research projects. We have examined 
the research on this issue extensively and provide the following for consideration:  

• As the phase out of the two regulated PFAS along with other long-chain PFAS (≥ 6 
perfluoroalkyl carbons) have been in effect, biosolids with elevated concentrations of 
these long-chain PFAS have become historic artifacts rather than reflective of material 
being generated by wastewater treatment plants today (Lazcano et al., 2020; Schaefer 
et al., 2022; Sepulvado et al., 2011; Venkatesan et al., 2013) 

• In cases of high loads rates where PFAS would be more likely to be of concern, the 
organic matter in the biosolids has resulted in higher than expected partitioning of the 
legacy compounds onto adsorption sites, effectively reducing their potential for leaching 
to groundwater (Pepper et al., 2021, Sepulvado et al., 2011) 

• Research is clearly showing that sorption of PFAS, particularly the longer chain PFAS, at 
the air-water interface is leading to a much greater retention of PFAS in the vadose 
(unsaturated) zone, thus reducing leaching. 

• Studies have also shown limited uptake of PFAS, particularly the long-chain PFAS, into 
the edible portion of plant tissue with land-application of recently produced biosolids.    
(Blaine et al., 2013; Lesmeister et al., 2021; Schilling-Costello and Lee, 2020; Sepulvado 
et al., 2011) 

• The use of currently produced wastewater biosolids is highly unlikely to result in any 
additional exposure to these longer-chain PFAS, even for a HEI (Highly exposed 
individual).  The growing emphasis on pretreatment for industries that use or produce 
these compounds and discharge into municipal systems will further reduce this 
potential 

• Biosolids applications are heavily regulated specifically to prevent movement of 
nutrients. PFAS movement from biosolids-amended soils appears to mirror nutrient 
movement from biosolids-amended soils; therefore, federal, state, and local regulations 
focused on nutrient contamination of groundwater are likely reducing the potential for 
movement of PFAS to groundwater. 

Biosolids recycling should be recognized as a success and beneficial tool to increase soil carbon, 
recycle nutrients, and improve soil health and supported by NRCS. An extensive body of 
literature has demonstrated the multiple agronomic and environmental benefits of biosolids, 
including its potential to mitigate climate change. Excluding biosolids from the list of organic 
amendments within this program would be a mistake, and in fact counterproductive to tackle 
climate change and efforts to improve soil health. 

As this rule is open for comment, a number of states are acting proactively to reduce general 
exposure to PFAS compounds.  Some of these actions are focused directly on wastewater, while 
others will have indirect impacts on biosolids. 



• Washington State is phasing out use of PFAS in food packaging and other uses in cases 
where acceptable substitutes can be identified 

• California has banned use of PFAS in a range of products including carpets, food 
packaging, textiles, and treated textiles.  

• Michigan has tasked wastewater treatment agencies with identifying industries that use 
the long-chain PFAS and requiring pretreatment to limit discharge into municipal 
systems.  This has resulted in decreased concentrations in effluent with impact on 
biosolids under investigation. 

The rule, as currently proposed with the exclusion of municipal biosolids, will not correct the 
historic cases of PFAS contamination of soils.  Removing biosolids from the list of suitable 
organics based on detectable concentrations of compounds that are still in wide-scale use is not 
a viable approach to limit exposure to these compounds.  Limiting their use is.  As written, this 
rule will limit options for farmers who would look to NRCS for guidance with an unnecessarily 
limited toolbox to offer them.  The multi-state USDA research committee known as W4170 
strongly supports the continued beneficial use of biosolids and urges their inclusion in NRCS 
code 336. Please feel free to contact me with any questions or for further information. 

Sincerely, 

 
Maria L. Silveira                                                                     Sally Brown 
Chair W-4170, 2020-present                                               Former chair and member of W-4170 
Professor, Soil, Water, Ecosystem                                      Fellow, Soil Science Society of America 
Science Dept., Univ. of Florida                                            Research Professor, School of  
mlas@ufl.edu                                                                         Environmental and Forest Sciences,                     
                                                                                                  University of Washington 
                                                                                                  slb@uw.edu 

 
Linda Lee 
Member of W-4170 
Fellow, SSSA and ASA 
Purdue University, Distinquished Professor of Agronomy 
Professor of Environmental Ecological Engineering 
COA Graduate Education and Research, Interim Asst. Dean  
Interdisciplinary Ecological Science & Engineering (ESE) Graduate Program, Program Head 
lslee@purdue.edu 
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Greg Kester, P.E.* 
Director of Renewable Resource Programs 
California Association of Sanitation Agencies 
gkester@casaweb.org 
*Registered in WI 
 
 

 
Ian Pepper, Regents Professor 
University of Arizona 
ipepper@ag.arizona.edu 
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