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Novel Entities
For biosolids

Alt seems like PFAS is the
equivalent to the
proverbial :




Our unequal earth

‘Idon’'t know how we'll
survive'’: the farmers
facing ruin in Maine’s
‘forever chemicals’ crisis

Maine faces a crisis from PFAS-contaminated
produce, which is causing farms to close and
farmers to face the loss of their livelihoods

by Tom Perkins with photographs by Tristan Spinski

3 Fred Stone, a third-generation dairy farmer, is co-owner of Stoneridge Farm in
Maine.

https:// www.theguardian.corfenvironment/2022/mar/22/idont-know-how-well-survivethe-

farmersfacingruin-in-americasforever-chemicalscrisis



They brag, we cowe

American’

FluoroTechnology Makes Possible Comer "
Important Products in Vital Industries

FluoroTechnology is essential to the reliable and

safe functioning of products used by consumers o

and industry every day. When fluorine and y o Y 8
carbon atoms join, they form a powerful chemical 4 'A 4 \ mn”

bond, giving materials strength, durability, heat
resistance, and stability. Here are some common BUILDING/CONSTRUCTION
2 : Qualities: Durability, UV resistance,

applications of FluoroTechnology: ‘ ; ‘,‘ corrosion resistance

Examples: Infrastructure, facades,
and surfaces

(5]
ELECTRONICS

Qualities: Insulation, durability,
transparency, and water FIRST RESPONDERS CHEMICAL/
resistance Qualities: Heat resistance, insulation PHARMACEUTICAL
Example: Smooth and smudge- Examples: Safety gear and MANUFACTURING
resistant touch screens firefighting foams used to fight Qualities: Heat and
flammabile liquid fires corrosion resistance

Examples: Chemical coatings,
linings, and equipment

SEMICONDUCTORS
ALTERNATIVE ENERGY Qualities: Durability and heat

Qualities: Insulation, durability, and chemical resistance

heat and chemical resistance OUTDOOR APPAREL/

Examples: Micro-electronics, plasma
Examples: Lithium batteries, machinery, etching materials, cleaning EQU IPM ENT
fuel cells, and solar panels fluids, and wetting surfactants for Qualities: Durability and resistance

chemical etchants against water, oil and stains

Examples: Breathable outdoor
garments and safety gear

S O
AUTOMOTIVE HEALTHCARE
Qualities: Durability, heat and

chemical resistance, and oil, soil,
and water repellence

Ex_a::plls V:form Examples: Defibrillators, pacemakers, Examples: Safety equipment
:’r"g;g.m W‘MIO: MRI imaging devices, medical in extreine environments
carpets and seats

Qualities: Insulation, durability, MILITARY

heat and chemical resistance, and Qualities: Durability and heat
disease transmission prevention and chemical resistance

garments, and drapes and against chemical
warfare agents




Helpful graphic fror
CASA

RELATIVE RANGES in parts per trillion
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Serving 69 million
daily worldwide




Human Blood
ppb

CDC Data
PFOA PFOS
5 30
2 6

Note that these are only measures of the banned compounds, they do not include the full suite of PFAS compounds



Ban the biosolids or the dental
floss?

As a result of concerns about perfluorinated
compounds in biosolids many states are
considering bans on their use-

The concentration of perfluorinated compounds in
many dental floss products is 16 ppb

The concentration of perfluorinated compounds in
the biosolids was 48 ppb

A recent study showed a direct correlation
between use of fluorinated dental floss and
increased body burden of these compounds

No such correlation has been seen for biosolids or
composts



Which cake would you rather
eat?

As a result of concerns about perfluorinated
compounds in biosolids many states are
considering bans on their use-

The FDA recently sampled a range of food
products for PFAS compounds. The chocolate
cake tested had concentrations of 17 ppb

The concentration of perfluorinated compounds
in biosolid, often referred to as ‘cake’ was 48

ppb

As this comparison shows, home exposure to
these compounds is far greater than any
potential exposure from biosolids



Fecal Excretion of Perfluoroalkyl and Polyfluoroalkyl Substances in
Pets from New York State, United States

Jing Ma, Hongkai Zhu, and Kurunthachalam Kannan*

85+-94 ngg

(Ppb)

AWhat are likely
sources?

CASA biosolids 27

ppb

AHow much
biosolids would
Soph have to
eat?




A tale of two states

AMaine aka Ground zero AMichigan
ABanned land application ARequired municipalities test
A Doubled or > costs of biosolids A If above a background level required

source control
A If below a background level BAU
A Source control has been effective in




Nutrient flows
Wastewater is chock full of them

FIGURE 2: THE FLOW OF MATERIALS IN THE FOOD
SYSTEM IS OVERWHELMINGLY LINEAR.

In the linear food system, a very high proportion of food flows into cities where it is
processed or consumed, creating organic waste in the form of discarded food, by-
products or sewage. In cities, only a very small proportion (<2%) of the valuable
nutrients in these discarded organic resources gets looped back to productive use.
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Here we go back to basi

ALook at what we treat
AHow it flows within the plant

AHow much of an impact
resource capture can make




How much do we neellitrogerf
(Dukes et al., 2020)

A30 kg N per person per year Meat =
A47% meat = Dairy/Eggs 30
A0.47*30=14.1 = Crops 2
6% dairy and eg Wastewater* 2,9
0.06*30= 1. = Fertilzer* 5
A22% crops « Pet Food i
A0.22* 30 = 6.6 kg ® Pet Waste* 10
Electricity 5
®m Natural Gas* .

® Transportation™ b)



How much do we necEiNOSPROIE2

(Metsonet al., 2020)

A4.4 kg P per person per y
food production) i )

0.30*4.4 =13k




[ SGQa alFf1 | H
(Rose et al., 2015)

AWet mean 128 g per person per day
ADry mean 29 g per person per day
A25-54% dead microbes
ARemainder is undigested food

APhosphorus 0.32.7 g per person per day
ANitrogen 1.8 g (0:4.9) g per person per day
ACarbon 4455% of dry solids



L

#1

AWet mean 1.42 L (0-B.6) per person per day
ADry mean 4.710.4 g per person per day

AN (as urea) 11 g per person per day
A8.12 gL
AHigher for carnivores

AHow much P is in pee?
A350 2500 mg L
A Also higher for carnivores



13 g N per person per day

+ — 13 g*365days =4 745 g pery
4745/1000 = 4.75 kg N per yea
g N pery

2 g N per person per day 11 g N per person per day



2.75 g P per person per day

+ = 2.75g*365days =1 004 g pery
1004/1000 = 1.0 kg P per year
= 9P Pery

1.5 g P per person per day 1.25 g P per person per day
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IF biosolids is burned/ landfilled + water is discharged = 0% recovery of N ant




Tacoma, WA
Population 222,614

i TEET ¥ N

% . - N demand for crops 1,47C
* population ; P_demand for cropg _290

Measured in plant mfluen e —

1,182 Mg N In biosolids
149 Mg P 371 Mg N
169 Mg P

— Y N Measured in plant effluent

1,053 Mg N

68MgP



You can estimate

How much N and P come into
your plant

A4.75 kg N per person
A1.0 kg P per person
If you serve 10 000 people

A4.75 kg N * 10 000 = 47 500 |
kgor47.5tons N

A1.0 kg P * 10 000= 10 000 kg
or 10 tons P

650 x 450

King County, S Plant



Land use change

ALand use change is driven by growing population and the need for
everybody to eat

U AT

Alf you can feed more [




Biosolids use In
an urban context

Study looking at soil
health/ plant health for
urban soils with residual
based amendments

(Una et al., 2022)




-/+ compost
Case of famine versus feast




Total C
A10.1+2.3

Total N
A0.6+0.1

Bulk density
A0.6

Total C
A3.24+1.1

Total N
A0.2+0.06

Bulk density




How many people could you feed per ha?
(1 portion kale per person per day)

Fertilizer control 15 Biosolids potting soil736



