FOOD WASTE DIVERSION FOR RENEWABLE ENERGY PRODUCTION
“According the UN – 30% or more of America’s food production ends up as waste!”

EXECUTIVE SUMMARY
According to the United Nations Food and Agriculture Organization (UNFAO), 30%-40% of all food
manufactured in the United States ends up in landfills or incinerators as waste. Vanguard
Renewables was formed to divert and process organic food waste and agricultural farm waste
into renewable energy. The process for converting food waste to bio-gas is known as Anaerobic
Digestion (ADAD is commonplace in Europe, but relatively unknown in America. Food waste is
collected from any generator and shipped to our farm digesters to be converted into renewable
natural gas and organic fertilizer. AD has become an important renewable energy source as it is
available to the grid as baseload 24/7 power. As importantly, because of the sequestration of
Methane, which is a 25 times worse greenhouse gas than CO2, AD has a dramatically better GHG
reduction profile than solar or wind per megawatt.

Farm Powered Anaerobic Digester at Bar-Way Farm in Deerfield, MA

HOW IT WORKS
Vanguard Renewables’ AD systems take organic wastes and convert those inputs into renewable
biogas. Our AD systems combine a mixture of organic wastes (i.e. food manufacturing, restaurant
and hotel waste, expired products, and animal manure) in large oxygen-deprived tanks, and then
capture the methane rich gas produced through the process. Then the gas is either used to
generate Renewable Natural Gas or Renewable electricity. The byproducts of the AD system
(heat, organic fertilizer, bedding solids) are given to our farm partners to reduce their operating
costs and carbon footprint.
FARM POWERED
AD creates an amazing carbon reduction pathway for any of the participants in this closed loop
energy system. Whether acting as a food waste contributor, energy off-taker or both, the benefits
that accrue are significant. As seen in the table below, the GHG reduction is 10 times more
beneficial per megawatt than solar or wind, and requires no onsite equipment installation.
Vanguard will assist any participant in quantifying their GHG and carbon footprint reduction on a
monthly and annual basis. Vanguard also works with our partners on enhancing brand visibility
with a no-cost licensing of the FARM POWEREDTM logo and associated marketing attributes.
For a 1 MW anaerobic digestion (AD) unit running at full capacity:

Units produced or
consumed (per year)

CO2 produced per unit
(lb)

Total CO2 savings (tons)

Manure

9,125 tons

1,380

4,550

Food waste

36,500 tons

357.5

6,524

Electricity

8,760 MWh

1,550

8,303

Heat

31,005 MMBTU

22.4

3,383

Fertilizer

74 tons

20.46

1,514

Total tons CO2 savings:

24,274

This 24,274 tons is the equivalent ofi:
● Powering 2,000 homes for a year
● Removing 5,000 passenger vehicles from the roads for one year
● The carbon sequestration potential of planting 560,000 tree seedlings

IN DETAIL:
For a 1 MW AD unit running efficiently and at full capacity, the following assumptions about
greenhouse gas emission reductions can be made:
● Methane from manure
○ 25 tons manure per day (TPD) = 9,125 tons manure per year (TPY)
○ 1 lb manure = 1 cu ft biogasii; biogas is 65% CH4
▪ 9,125 TPY yields 6,319 tons CO2iii so 1 ton manure yields 1,380 lb CO2iv
○ AD system reduces CH4 emissions 72%v so expected CO2 emissions total 1,769
tons
● Emissions from food waste
○ Assuming the following scenario for food waste: 100 TPD = 36,500 TPY
▪ 5 TPD each of beef, poultry, grains
▪ 10 TPD fruits & veggies, 15 TPD bread
▪ 25 TPD dairy products, 35 TPD food waste (mixed, institutional)
○ Assume 1 ton food waste = 14.3 lb CH4vi
▪ 36,500 TPY yields 261 tons CH4 which yields 6,524 tons CO2vii
● Electricity production emissions
○ The AD system will generate 8,760 MWh of electricity each yearviii. For a utility
to provide this same amount of electricity to the farm, 9,319 MWh/year would
need to be producedix. Producing electricity on-site will avoid 8,303 TPY CO2x.
● Heat production emissions
○ CHP engine unit will produce 31,005 MMBTU/yearxi.
▪ All heat will be used to heat homes, barns, other structures and
processes on sitexii
▪ To produce this quantity by burning heating oil, 263,367xiii gallons would
need to be burned; heating oil produces 22.4 lb CO2 per gallonxiv,
resulting in 3,383 TPY of avoided CO2 emissionsxv
● Fertilizer emissions
○ Per-pound GHG emissions for fertilizer production are 20.46 lb CO2 per 1 lb
productxvi:
▪ 7.92 lb during production of fertilizer
▪ 0.22 lb during transportation to market/consumers
▪ 12.32 lb during application (some lost to air)
○ This system produces 33 TPY N, 15 TPY P2O5, and 26 TPY K2O, totaling 74 TPY of
fertilizer productsxvii. Using this 74 TPY value total GHG emissions needed to
produce this same quantity of commercial fertilizer is 1,514 tons CO2xviii.
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