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Maine Data — Biosolids and Biosolids-Based Soil Amendments - Sample
number = 49

No clear trends in types of
. processing/size of plant v.
PFAS concentrations

ug/kg (ppb) dry wt. basis

Median 2.8 15
» . Maximum 35 120
~ Minimum 0.6* 2.1

~ Maine Screening Std. 2.5 5.2
NEBRA data compilation  Avg. 5 14
2001 US biosolids ** Avg. 34

Voluntary phase out of PFOA
and PFOS use in US = lower

* six samples were below the LOD for PFOA
~ **Venkatesan, A.K., R.U. Halden. 2013. J. Hazard Mater. Based on analysis of
archived samples from the 2001 national sewage sludge survey



SOIL RESULTS FROM FIELDS AMENDED WITH CLASS B

BIOSOLIDS

Maine Data — Soil Concentrations from Agricultural Fields, n=29
ug/kg (ppb) dry wt. basis

- ' Median 1.9

Maximum 12.9

Minimum 1.1%

Maine Screening Std. 2.5

six samples were below the LOD for PFOA

.
~

Current soil concentrations
are reflective of higher

concentrations from past

applications




RESUMPTION OF DISTRIBUTION /LAND APPLICATION

* COMPOST BLENDING FOR TOPSOIL MANUFACTURING

Manufactured

Compost Loam Topsoil
% solids 79.3% 85.0% 84.2%
Density (pounds per cubic yard) 809 2400 1870 Using soil background PFAS concentrations from VT DEC study (zhu et al 2019. PFAS
. background in Vermont shallow soils) as level in loam in the loam/compost blend.
ratio by volume 1 2
wet weight in mix 14.4% 85.6% NA ‘.
dry weight in mix 13.6% 86.4% o
PFOA (ug/kg dry wt.) 7.0 0.52 4

PFOS (ug/kg dry wt.

PFAS Compound | Result | Screening Std. | Years to reach std. | Increase from background (VT
data)
ug/kg dry wt. @ 20 tons/acre % after 1-year application
PFBS 1.74 1900 NA NA
PFOA 7.04 2.5 27.8 17.3%
PFOS 10.1 5.2 40.3 11.7%




_RESUMPTION OF-DISTRIBUTION /LANQEABPLICATION
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CUMULATIVE LOADING CALCULATION FOR LAND-APPLIGATION ON AGRICULTURAI.FIELDS
PFOS Concentratlon In Soil Usmg Site- Spemflc Background

Current Soil Concentration (ug/kg) 2.13

PFOS concentration in biosolids (ug/kg) 17.8

[PFOS soil increase per year (ug/kg) 0.04

background increase from 1 application 1.84
PFOS Conc in Soil After

Application (ug/kg)

Number of Years Residual Applied

2.17
2.21
2.25
2.29
2.33
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MILK AND FORAGE

In the spring and summer of 2019 the Maine Dept. of Ag and NEBRA analyzed milk
and forage from a combined four farms that have used biosolids on a regular basis
as a soil amendment. All PFAS compounds analyzed (PFBS, PFOA and PFOS) were
below analytical reporting limits in all samples. This in in contrast to detections in
milk and forage results for one farm in southern Maine with significant levels of
PFAS in milk and forage that which the Maine DEP believes is likely from an
industrial material applied at the farm.




'FROM OTHER /
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There has been a significant decrease in the concentration of
PFOA and PFOS in the US population over the last 2 decades

ug/kg (ppb) dry wt. basis

Human Blood - US population 1999 (CDC NHANES) 5 30
Human Blood - US population 2012 (CDC NHANES) 2 6

Dust in US Daycare Centers (Strynar and Lindstrom, 2008) 142 201
Household compost (Europe, Brandli et al 2007. J. Env. Monitoring) median 6 (sum of PFAS)
Vermont Background Soil conc. (Zhu et al 2019, by UVM for VT DEC) Avg. 0.52 1.1
Concealer /Foundation cosmetic (Danish EPA 201 8) Up to 2370




TS FROM OTHER M

From Choi et al. 2019. Perfluoroalkyl acid characterization in U.S. municipal organic solid

waste composts.
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Figure 1. PFAA comcentrations quantified (mikrograms per kilogram oven-dried, <2 mm) in the compost (left) and the relative contrbution
(percent) of cach PFAA to the totd PFAAs quantificd for composts 1=10 (right).
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PFAS IN THE LARGER:GONTEXT GER NE ORGANIC.

WASTES TO BUILD: SOFL HEALTHAND FERTILITY

>

WHY PFAS IS DIFFERENT THAN SOME OF THE
OTHER PAST CHALLENGES
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* ANTIBIOTICS
* RESIDUALS PESTICIDES
* TRACE METALS
* CADMIUM IN PHOSPHORUS SOURCES
* ARSENIC IN CHICKEN MANURE
* ZINCIN WOOD ASH

DIFFERENCES BETWEEN FARM WITH IMPACTS

AND GENERAL PRACTICES AND SOIL LEVELS
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