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USING FERMENTED FOOD WASTE AS FERTILIZER
Impact Bioenergy is a global leader in innovation and creativity in the waste-to-resources space. Our company
was cited in the top 5 globally out of 327 up-and-coming startups around the world that are propelling the smart
cities concept. Specifically, we are finding ways to build regenerative soil, food systems, renewable energy, and
communities that are resilient against disease related to unhealthy diets, against petrochemical dependencies,
and also against natural disasters that can disrupt power, water, heat, and food supply.
We manufacture fertilizers, plant foods, and soil products from fermented food waste using biomimicry and
natural occurring microbiology. This yields zero waste, net positive energy generation, and net negative carbon
intensity. The products are made from the full spectrum of inedible food waste (pre-consumer and postconsumer) that has been fermented for over 30 days in an anaerobic digestion system.
Our products delivery four benefits simultaneously. They provide nutrients, live beneficial microbes, carbon,
and water to the soil and plants. No chemicals are used, and
the products are suitable for organic food production. New
independent research is starting to support what we have
documented in the following pages with our products. This
research proves the application of fermented (digested) food
waste fed the soil bacteria and produced compounds that not
only help plants grow stronger and faster, but also makes them
more resistant to disease. Benefits were recently documented
in recent research at University of California Riverside and at
University of Washington. Within just 24 hours of the
fermented food waste “digestate” being added, it was found
that populations of beneficial bacteria within the plants and soil
were two to three orders of magnitude greater than those in a
control group of plants.
Fermented Food Waste is demonstrated in the following forms:
1. Liquid Plant Food 25% emulsion diluted with 75% water.
2. Liquid Plant Food aerated into a foliar spray.
3. Dried Plant Food blended with other organic supplements to make a high-quality organic fertilizer.
We hope you enjoy the following pages. Liquid Plant Food Products are available locally in Seattle area. Dried
Plant Food blended with other organic supplements into a high-quality blended fertilizer.
For More Information: Contact info@impactbioenergy.com or jan.a@impactbioenergy.com. The technology and
methods presented herein are patent protected intellectual property. All rights reserved. Last Revised Dec 20, 2020.

LIQUID DIGESTED FOOD WASTE PLANT FOOD
This Fact Sheet characterizes the pre- and post-consumer foodwaste digestate for the purpose of returning organic matter, live
beneficial microbes, macro and micronutrients, and reclaimed water to the soil for agriculture, horticulture, or turf management.
Liquid un-modified digestate has the four beneficial qualities mentioned above. It can be used un-modified directly from the
digester. The digestate is an emulsion of water, dissolved nutrients, and suspended organic matter. Field trials during plant
cultivation have shown better results by adding water at 4:1 (water:digestate) by volume, versus application of undiluted digestate
applied to germinating
or growing plants.
Undiluted applications
work well for fallow or
cover crop fertigation.
Dilution also makes the
digestate more pleasant
to handle (less
agricultural odor) and
less immediate mineral
concentration for the
soil and plant root zone.
The addition of finely
textured biochar
(powder) has also been
used to boost organic
soil carbon and improve
the hedonic nose of the
liquid.
The process of
converting foodwaste to
emulsion plant food involves anaerobic digestion at approximately 100 degrees F for 30-42 days. The process is closed so nitrogen is
not lost as it is during aerobic digestion or composting. Energy is harvested from the digester as calories are converted to natural
gas and carbon dioxide. The Impact Bioenergy AD process is proprietary. The volume of emulsion plant food generated by the
HORSE DIGESTER ranges from a low of 120 lbs. per day to a high of 870 lbs. per day (100 to 730 gallons per week), depending upon
the size of the HORSE.
Lab results to determine bioavailable nutrients are summarized above. On a dry basis the averaged macronutrients were
approximately 11-1-3 as percentage of N-P-K. pH and conductivity were 7.9 and 19.5 mS/cm, respectively. Total metals were
exceptionally low in comparison to public health quality requirements; total metals were between zero and 47% of limits. Human
pathogens such as salmonella or E. coli 0157:H7 are typically non-detectable as the anaerobic digestion process destroys most all
human pathogens by 100 fold (2-log reduction).

For More Information: Contact info@impactbioenergy.com or jan.a@impactbioenergy.com. The technology and
methods presented herein are patent protected intellectual property. All rights reserved. Last Revised Dec 8 2020

PBF FOR PLANTS MIX NO. 7
DRY FERTILIZER BLEND

Help Your Soil Live Its Best Life!
Our team is hard at work to bring fully digested food scraps (spoiled or uneaten) back to where they
belong … in the soil to complete the miraculous circular economy of carbon, nitrogen, phosphorus,
potassium, calcium, and more. This is the way the world can and
should work if we put aside our pathological economic evaluation of
food, soil, oil, chemicals, labor, time, and disposal.
Your soil has a hunger for organic matter which is the best slow-release
nutrient engine you can use to power your garden. Using our Plant
Food is like indulging your soil with self-care and wellness. It will give
it a workout, improve its complexion, keep it hydrated, and provide
all the supplements you can think of to make the earth beneath your
feet porous, vibrant, and fertile!
We start with commercial kitchen trimmings, post-consumer food
scraps, food and beverage residuals (spent yeast, curds, whey, trub,
weak wort, pomace, lees, and others), create an emulsified smoothie
that becomes the feedstock for our microbial digestion. We digest this
mixture in a series of vessels that are mixed and heated without
oxygen – taking 30 days to travel to completion as a probiotic plant
food. Doesn’t this sound like a cow? During this digestion period our microbes burp and bubble
methane and carbon dioxide on an hourly basis which we collect and store for beneficial uses like
heating water, making electricity, making propane substitute, making RNG vehicle fuel, and charging
electric vehicles. Doesn’t this sound like a flux capacitor in a time machine?
The probiotic plant food from our process takes place in community scale digesters located nearby and
can be used as a liquid to feed the soil directly. We also dry and pulverize it to make our Mix Number
7 dry plant food.
This is a special
formulation of digested food, fish bone
meal, poultry feather meal, mealworm
manure, and wood biochar. Mix Number
7 has a wonderful balance of organic
matter, slow-release nutrients, and
beneficial microbes. Using our plant food
is a way to feed the soil so it can truly live
its best life. Plants will be so happy they
will exude sugars and amino acids into the
soil to make a living rhizosphere of
microbes and fungi.

nd on Vashon Island. The Dried Plant Food is available locally and nationally on Amazon listed as ProBiotic
Food for plants Mix No. 7 (PBF Mix 7). 0

DIGESTATE BOOSTS WHOLE PLANT PRODUCTIVITY
Italian Basil was used in a seasonal greenhouse comparative growth demonstration in 2020. Basil starts were
transplanted, and irrigation or fertigation began on day 8. Two growing media were selected: a typical
commercial grade topsoil with organic matter (Garden Mix) or an expanded clay media as a control
(Hydroton®). Two irrigation methods were selected: a fertigation program using 25% digested food waste
(ProBiotic Food (PBF) for plants) with 75% water; or 100% water for the second as a control. Separate
SoxxBoxx® trays were used to control conditions. All plants were harvested on day 48.
The digestated food waste fertigation increased Basil yields in terms of height (2X) and weight (10X) as
compared to controls.
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Figure 1. Basil plant height and above-ground mass
The number of individual plants measured (n) = 29, 30 (Hydroton®) and 36 (Soil).
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PBF MIX NO. 7 BOOSTS SPINACH SIZE AND QUALITY
Nobel Giant Spinach was used in a seasonal raised bed
growth demonstration in 2019. Spinach was
germinated outside in raised beds that were prepared
with ProBiotic Food for plants Mix No. 7 (PBF Mix 7).
Photos were taken June 11, 2019. The spinach leaves
were enormous, and the texture, delicacy, and flavor
were excellent.

High Yield and Quality

The soil was a mixture of sand and compost.
Application rate of PBF Mix 7 was 0.25 oz./ft2 (100
gm/m2) at time of seed planting. Irrigation was by
hand watering during germination and then natural
precipitation thereafter (Puget Sound Region, Zone 8).
PBF Mix 7 is a formulation of a broad spectrum of
digested food waste, fish bone meal, poultry feather
meal, biochar, and mealworm frass. These ingredients
work with bacteria and nematodes in the soil, causing
stronger overall root development. The formulation
also increases
soil carbon,
bacteria, fungi,
and tilth. It is
designed to
retain soil
nutrients for
long periods of
time and
increase cell
wall strength to
help fend off
pests and
disease.

Single Leaf

For More Information: Contact info@impactbioenergy.com or jan.a@impactbioenergy.com. The technology and
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Digestate Improves Fruit Productivity

Forest Garden Farm, a certified organic market
farm located on Vashon Island, WA, performed a
fertility demonstration comparing their businessas-usual regime, Compost Tea + Fish Emulsion
(CTFE) with liquid ProBiotic Food (PBF) for plants
from Impact Bioenergy’s Vashon Bioenergy Farm
on three varieties of squash: Delicata, Brûlée
Butternut and Blue Hubbard. A backpack sprayer
was used for five foliar applications throughout the
growing season. PBF produced 34% more squash
with 26% more total weight of fruit representing a
29% boost in revenue generation at the farmers
market compared to CTFE.
Liquid PBF was aerated similarly as CTFE prior to
foliar applications. Squash was transplanted the
first week of June 2020 and harvested the first
week of October 2020.

PBF digestate
was aerated
in the same
manner as
the compost
tea + fish
emulsion
mixture prior
to foliar
applications.

Total count and weight of fruit after foliar applications of
probiotic plant food vs. compost tea + fish emulsion
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34% more squash
26% more weight
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Forest Garden Farm on Instagram: “We were just
hoping for similar performance between the two
[treatments] because we want to support locally
produced and ‘recycled’ products… hoping the PBF
would be at least as good as our tea/fish mix. We
spent a lot of time making sure we had mirrored
squash plantings without differences in light,
water, or soil, etc.”
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DIGESTATE GROWS GRASS FASTER, FULLER, AND DARKER
Northwest Blend Turfgrass seed was germinated in native sandy loam soil at Vashon Bioenergy Farm on
February 15, 2020. Each of the three treatments used the same soil. Each of the three treatments used the
same seed mix (60% Perennial Ryegrass, 30% Creeping Red Fescue, 10% Kentucky Bluegrass). No granular
fertilizer was used in this growth trial. Treatment 1 was irrigated with water only (designated control).
Treatment 2 was irrigated with a solution of 25% fermented (digested) food waste (Vashon Bioenergy Farm
Probiotic Food for Plants) and 75% water. Treatment 3 was irrigated with a solution of 50% fermented food
waste (Vashon Bioenergy Farm Probiotic Food for Plants) and 50% water.
Photos were taken May 8, 2020. Time period from germination to maturity in the photos below was 57 days.

27” HEIGHT

Treatment 3 showed approximately 100% more biomass growth vs Treatment 1 control. Treatment 3 showed
approximately 15% more biomass growth vs Treatment 2. Treatment 2 showed approximately 70% more
biomass growth vs Treatment 1 control.

10X MORE BIOMASS

The beneficial effect was greatest with Treatment 3: 50% PBF for Plants. Quality evaluation showed more
growth, as well as a richer and darker color. Treatment 3 was showing evidence of seed growth already.
Application of fermented (digested) food waste fed the soil bacteria so it produced compounds that not only
help plants grow stronger and faster, but also make them more resistant to disease.

Figure 1. Turfgrass Comparison

H2O - Only

25% Digestate + 75% H2O

50% Digestate + 50% H2O

For More Information: Contact info@impactbioenergy.com or jan.a@impactbioenergy.com. The technology and
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PBF MIX NO. 7 BOOSTS CARROT SIZE AND QUALITY
Danvers Carrots were used in a seasonal raised bed
growth demonstration in 2019. Carrot seed was
germinated outside in raised beds that were prepared
with ProBiotic Food for plants Mix No. 7 (PBF Mix 7).
Photos were taken June 11, 2019.

High Yield and Quality

The length and weight of individual carrots were very
large without any splitting or loss of taste or texture.
Carrots between 9 and 13 inches long were measured.
The soil was a mixture of sand and compost.
Application rate of PBF Mix 7 was 0.25 oz./ft2 (100
gm/m2) at time of seed planting. Irrigation was by
hand watering during germination and then natural
precipitation
(Puget
Soundspectrum
Region, Zone
PBF
Mix 7 is athereafter
formulation
of a broad
of 8).
digested food waste, fish bone meal, poultry feather
meal, biochar, and mealworm frass. These ingredients
work with bacteria and nematodes in the soil, causing
stronger overall root development.
The formulation also increases soil
carbon, bacteria, fungi, and tilth. It is
designed to retain soil nutrients for
long periods of time and increase cell
wall strength to help fend off pests
and disease.

13” Long Specimen

For More Information: Contact info@impactbioenergy.com or jan.a@impactbioenergy.com. The technology and
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DIGESTATE BOOSTS COVER CROP FERTILITY

Red Clover was used in a winter cover crop
comparative growth study in 2020. Four
treatments were compared: spray fertigation
with (ProBiotic plant Food PBF) digestate at
50% and 25% strength dilutions with water,
mechanical tractor tilling of cured soybean
curd (Okara), and spray irrigation with water
(control). Clover dry mass and non-dominant
weed mass were measured. The two digestate
treatments yielded 20% more crop biomass
compared to water only. The 25% strength
also had 20% less non-dominant weed dry
biomass. This shows fertigation with 25% PBF
liquid and 75% water yield superior crop yield
and quality without tilling or broadcast
fertilizing. Yields increased 20% and weed
biomass decreased 20%.
).

20% Increase in
Crop vs Control

20% higher Yield
with less labor,
machinery, fuel use,
and soil degradation
More labor,
machinery,
and fuel use

Fertigation can be by spray
application, surface, or drip systems

The two PBF treatments were compared to
mechanical tilling of cured Okara as well.
Yields with Okara were 30% higher than PBF
fertigation treatments and 60% higher than
water only (control).
Treatments 1 and 2 show savings in labor,
machinery needs, and fuel input. Also, soil
degradation is eliminated with fertigation vs
tractor tilling (tilling disrupts soil structure and
accelerates surface runoff and soil erosion).

1 = 50% PBF + 50% water Fertigation
2 = 25% PBF + 75% water Fertigation
3 = Mechanical tilling of soybean curd (Okara)
4 = Water irrigation only (control)

Using PBF liquid digestate at 25% + 75% water
increased crop yield 20%, decreased weed
presence 20%, and significantly improved the
agricultural economics and carbon footprint.

For More Information: Contact info@impactbioenergy.com or drew.c@impactbioenergy.com. The technology and
methods presented herein are patent protected intellectual property. All rights reserved. Last Revised Dec 20, 2020.

magine a locally available and affordable way for individuals and businesses to make a real and lasting
drawdown of their carbon emissions, waste generation, and consumption of unhealthy food. Imagine a way to
do this with new job creation that is local and meaningful.
Impact Bioenergy has been quietly developing and delivering sensible
technology that uses a living system to convert organic waste (our focus has
been specific to urban food waste) into renewable energy and organic fertilizer
with zero waste. We power the circular economy on a distributed, truly local scale
for communities as well as campuses, islands, farms, and isolated communities.
We deliver prefabricated, modular anaerobic digestion systems to capture the
embodied energy and nutrients from organic wastes. Our technology is unique.
Just one of our larger digesters has a CO2e Drawdown Rate of 2,300
tonnes/year. At this rate, each system actively reverses the carbon footprint of
510 cars. It further enables local regenerative carbon-negative food production.
Our Alegría Farmacy indoor farming partnership can be deployed anywhere on
any scale at any time.
We can leverage this to a much higher drawdown rate by integrating with Alegria Farmacy. The two technologies
together can
•
•
•
•

Produce 950 gallons of probiotic plant food per day
Produce 90 gallons equivalent gasoline (GGE) per day as RNG vehicle fuel
Produce 1.8 million heads of lettuce annually without any other fertilizer inputs
Drawdown carbon at a rate of 12,500 MTCO2e – equal to removing 2,700 cars of the road

These are meaningful and impactful ways to improve the quality of human life AND reverse the damage humans
have done to the planet. The Rodale Institute recently reported “If regenerative agriculture were adopted globally
the Drawdown Rate is greater than the current global Carbon Emissions” (55 drawdown vs. 37.5 current
emissions: Gt/yr CO2e).
Rarely does an opportunity come along that can touch on energy, water, air, soil, food, jobs, and education
simultaneously. This one does. If you are an accredited investor, we invite you to be part of our scale up; to
help us meet the demands of our robust pipeline of partnerships and projects. We are more excited than ever
about the future at Impact Bioenergy.

