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1938- Roy Plunkett invented PFAS

* And these compounds have been in use
since the 1940s

* We have only been able to detect them in
samples in the last 20+ years

* As with many of the new COC
(contaminants of concern) they aren’t new
atall

« All of the long term studies on biosolids
have unintentionally also studied PFAS

https://cen.acs.org/sections/pfas.html




Ubiquitous

Gluge et al, 2020

Proprietary compounds

* More than 9,000 versions of PFAS

* Highly effective so can be used at low concentrations

* Not required to report use unless manufactured or used at very high
rates (over 11 tons per year)

* Only two versions: PFOA and PFOS have been phased out of
production




For biosolids-

* It seems like PFAS is the
equivalent to the
proverbial :

Industrially contaminated biosolids
Migration to groundwater|

Set the stage for concern
Set the primary pathway of concern

https://www. com, 2022/mar/22/i-dont-know-h Il-survive-the-
farmers-facing-ruin-in-americas-forever-chemicals-crisis

9



Risk assessment basics
To understand biosolids and PFAS

End points- Acute Toxicity

Very popular in my husband’s family
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PFAS- chronic toxicity

https://www.atsdr.cdc.gov/pfas/health-effects/index.html
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Risk = Hazard x
Exposure
Can work two ways
Low hazard requires

BIG EXPOSURE
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Risk = Hazard x Exposure
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Let’s talk bacon

* Is bacon good for you?
* Is the bacon in my freezer bad for me?
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For that bacon to be bad- you have to eat it
You need a pathway

”
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And you have to consider

*Dose- response curve
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If you have 1 slice every 2 weeks
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Or 8 slices a day

18



How much of total is available to do
harm:
Making bacon- aka money

* Not all of your assets are liquid
« It is hard to spend money from your IRA

« Similarly- not all versions of a particular
contaminant are as toxic or able to
cause harm

« Bioavailability is the term used to

describe portion of total that can cause
harm or do good (depending)
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Bioavailability is a very old concept
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* That same (at least a version of) bleach that would poison you if you
drank it- at a lower dose is highly effective at killing bacteria

* Means you can swim in pools without getting sick from either the
bacteria or the bleach

* Not all receptors have the same level of sensitivity
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Food chain transfer
Rachel Carlson- Silent Spring

« DDT was applied to crops but impacted birds
 (Target receptor)
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Basics- 503 got them right

* Equation- Risk= hazard x exposure
* Two kinds of risk- acute versus chronic
* We are concerned with chronic
« Identify the individual at risk
* Endpoint- or potential hazard
* Identify the pathway of exposure
* ldentify the point where damage starts to occur (dose response curve)
* Consider the bioavailability of the contaminant

* Apply these to the new class of chemicals (PPCPs)
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Emerging contaminants
(Pharmaceuticals and personal care products)
Daily home exposure- (no biosolids in the house)

* Found papers that back
calculated home exposure
based on the concentration
in your urine

« Turns out after you wash
with antimicrobial soaps,
the stuff turns up in your
pee in less than an hour

24



TCC and TCS- triclocarban and triclosan

* TCC-isan
antimicrobial
* It, and TCS were all

the rage for
decades

* Any product that
said ‘anti microbial’
had one of the two

* TCSiis still in
toothpaste

25

26

PFAS/ PFOA
current concern

| would argue that
it fits into the
home exposure
category
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So what is the pathway?
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As of writing (Sept 2022) < 10 farms impacted
A strong history of pulp mills making coated paper
and food service paper

Elevated groundwater concentrations 400 x ME limit
EPA =70 ppt

ME = 20 ppt
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PFOA/PFOS for
example

* Sepulvado et al., 2011

« 100 years of biosolids over 33
years
* 2004 biosolids
* PFOS 80-219ngg
* PFOA8-68ngg
* Long chain PFAS is much less
mobile than predicted when
applied in a biosolids matrix
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lan Pepper, U AZ
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My local paper

* Groundwater
contamination
* Typical near military sites
* Airports

* Was the primary exposure
pathway in ME

32

Home exposure-
Just a few-

Food packaging

Stain resistant carpets and fabrics
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Serving 69 million
daily worldwide
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Who is this
and what do
you think
about when
you see her
picture?
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Helpful graphic from
CASA
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Human Blood

ppb
CDC Data

1999 5 30
2012 2 6

Note that these are only measures of the banned compounds, they do not include the full suite of PFAS compounds
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85+/-94ngg

(ppb)

* What are likely
sources?

CASA biosolids 27

ppb

* How much
biosolids would

Soph have to
eat?
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A tale of two states

* Maine aka Ground zero
« Banned land application
* Doubled or > costs of biosolids
+ Soil health impact
 Fertilizer use impact
* Cost to farmer impact
* Climate impact

* Michigan
* Required municipalities test

« If above a background level required
source control

« If below a background level BAU

* Source control has been effective in
reducing # of plants with >
background biosolids
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