What is an anaerobic digester (AD), and how is it different
from a co-digester?

ADs use microorganisms, heat, and oxygen-free conditions to break down organic
material in order to stimulate methane production.

* The additional methane produced by ADs is trapped and used as either heat or energy
from the farm (biogas) or is refined for use as a substitute for natural gas (biomethane
or renewable natural gas).

In the context of farms, most ADs take only animal manure. These are called ma-
nure-only digesters.

On-farm co-digesters mix manure with a number of inputs from outside the farm in-
cluding food waste which can include various types of institutional food waste (expired
food from grocery stores, scraps from schools, nursing homes, prisons and more) and
industrial food manufacturing waste (pet food manufacturers, food processors, slaugh-
terhouses, breweries, and more).!

What is digestate?

Digestate is the waste product from ADs. The content of the digestate will vary de-
pending on the inputs used during the digestion process.

If a technology called a “screw press” is used, the digestate can be separated into dry
and liquid fractions.?

e Liquid digestate- kept in lagoons until used for irrigation water on fields or immedi-
ately used on fields as a source of additional agricultural nutrients

¢ Solid digestate- kept as solids in a separate building to be stored until it can be used
as animal bedding or spread on fields

How can digestate and biogas production negatively impact
the water, soil, and air in my community?

Water Contamination

Nitrogen: “Much of the nitrogen in raw manure is converted from its organic form to
ammonium. Ammonium can be transformed to either ammonia or nitrate... Nitrate
can be leached through the soil and may eventually reach groundwater. Field application
and management to reduce nitrogen losses may be more demanding for digester effluent
than for untreated liquid manure.” > This means that nitrate pollution in groundwater
can be more of a problem with digestate, because it becomes more water soluble.

¢ Consuming nitrate in drinking water may increase the risk of pregnancy complica-
tions, blue baby syndome, thyroid disease, as well as breast, colorectal, and bladder
cancer.

Phosphorus: If agricultural fields have elevated phosphorus levels, the additioal phosp-
phorus in digestate can increase the risk of agricultural runoft into neighboring bodies
of water including lakes, streams, and rivers.’

* Phosphorus runoff promotes eutrophication of bodies of water which suffocate
aquatic wildlife.®

Pathogens: Digesters reduce some, but not all of pathogens.

* Researchers in Wisconsin found that ADs eliminated some pathogens, but other harmful
pathogens such as E.coli and Salmonella routinely survive the digestion process. ” ®

* Digesters do not eliminate antibiotic resistant pathogens.’

“If it is a blessing, it is
certainly well disguised.”
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Winston Churchill said this to his
wife after his defeat in the 1945
general election, when she told
him that his loss was a blessing
in disguise.
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How can digestate and biogas production negatively impact
the water, soil, and air in my community? (continued)

* Researchers in Ireland found over a dozen types of pathogens in digestate, many in-
cluding several that were concerning for human health, including Cryptosporidium
parvum, Salmonella norovirus, enteropathogenic E.coli (EPEC), Listeria monocyto-
genes, and Campylobavter coli.'

* Food waste also introduces additional pathogens into co-digesters and includes
many of the same pathogens found in digestate that were not eliminated by on-farm
AD:s such as Clostridium and Salmonella.' '*

Soil Contamination

Microplastics: Plastics in food packaging leach into the food waste itself and bioaccu-
mulate in soils."

“Food itself is also a source of microplastic particles...Plastic contamination rates

in purely food waste streams may be higher, as available evidence indicates plastic
contamination levels in food waste streams may be higher than that of other organics
waste streams, such as yard waste.”

“Due to their highly stable chemical structure, most conventional petroleum-based
plastics are resistant to total degradation and may persist in the environment for cen-
turies (Ali et al., 2021). Through time, plastics may accumulate in soils (Y. Yu & Flury,
2021), with macroplastics fragmenting into microplastics or even nanoplastics due to
physicochemical and biological degradation (Ali et al., 2021). This partial degradation
can release additives and impurities that may be harmful to human and ecosystem
health (Rillig et al., 2021).”

* Health Effects: Since microplastics were not identified as a human health problem
until 2012, the impacts on health are currently not known."* Due to the nature of
bimedical research, it may take many ore years of research to understand these im-
pacts. However, recent research found that,..”microplastics are suspected to harm
reproductive, digestive, and respiratory health, with a suggested link to colon and
lung cancer.” >

Microplastics can build up in soil crops and decrease crop yield bér blocking the abil-
ity of the plant to photosynthesize and absorb nutrients and water."

PFAS: A family of industrial chemicals found in food packaging, cookware, and food
processing equipment that can transfer to food waste

“PFAS are extremely persistent in the environment, and they are generally more
water-soluble than other persistent organic pollutants...PFAS cause widespread con-
tamination in soils and groundwater and can be found even in rural regions, far from
potential PFAS sources (Brusseau et al., 2020).” 7

* In March 2024, a global study identified 61 PFAS chemicals in food packaging that are
not authorized for use in such products.'®

* Consumer Reports tested multiple samples of 118 packaging products and found that
PFAS was detected in half the food packaging tested. Almost a third had very high
PSAF levels."”

* Health Effects: The Center for Disease Control links PFAS to kidney and testicular
cancer (PFOA), increases in cholesterol levels (PFOA, PFOS, PFNA, PFDA), lower an-
tibody response to some vaccines (PFOA, PFOS, PFHxS, PFDA), pregnancy-induced
hypertension and preeclapsia (PFOA, PFOS), and small decreases in birth weight
(PFOA, PFOS).2°

Toxic Air Pollution

Volatile Organic Compounds (VOCs): Zheng et al. (2019) detected 49 different types of
VOCs. Almost a third (32.77%) of the VOCs emitted from digestate were hazardous to
human health: 8 of the compounds were carcinogenic and 14 were known to cause organ
damage in humans.

Ammonia: Holly et al. (2017) found in their study of digestate in Wisconsin that in
storage, ammonia emissions increased 81%.*' Expposure to ammonia can cause, “..eye,
nose, and throat irritation, headache, nausea, diarrhea, hoarseness, sore throat, cough,
chest tightness, nasal congestion, palpitations, shortness of breath, stress, drowsiness,
and alterations in mood (Schiffman and Williams, 2005; Wing and Wolf, 2000).”
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To Learn More

Visit
“Stop Barrow County BioDump”
on Facebook

our website at
https://saynobarrow.com

Donate to the Cause:

“Stop Barrow County BioDump” on
GoFundMe « https://gofund.me/28ec11c8

For more information or
to help with our efforts,
email us at

SayNoBarrow@gmail.com
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