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      IF CHICAGO USES ALL OF IT`S 
DAILY FOOD WASTE TO PRO-
DUCE ENERGY, IT WOULD BE 
ENOUGH TO POWER ABOUT 
50 RESTAURANTS PER DAY –
UPTOWN AREA

02
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3Food waste as energy

Module 2
Synthesis/
Food/Resources
Participants: Jelena Milkic, Peng Peng

Food waste as energy

Chicago produces 2,000 tons of food waste per day, which 
takes 21% in total waste. And 1 ton food waste can produce 
550KWH electricity, so if Chicago uses all of it’s daily food waste 
to produce energy, it would be enough to power about 50 
restaurants per day.
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Restaurants produce most food waste in the city

Waste from restaurants

Food waste as energy

Restaurants use produce, dairy, meat to make meals. From te 
materials going into restaurats, restaurants are making pre-com-
sumed waste which is waste made in the process of food 
preparation, and finished meals. Then from meals, some is 
consumed and one part is wasted.
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Existing situation in food and energy recycle

Food waste as energy

In the existing food recycle situation, farms are supplying food 
for the city. From all the food waste, only 3% is composed, 
which can produce fertilizer to support farms and benefit the 
soil, but 97% is going to landfills, and causes pollution. The 
same situation happens in energy recycle, resources, like coal, 
natural gas, nuclear, can generate electricity and also causes 
pollution.

So, we are proposing to change existing trend of sending food 
to landfills. But instead to send the food waste to anaerobic 
digestion plants. The anaerobic digestion plants can either 
produce fertilizer, which will benefit farms, or produce biogas to 
generate electricity.
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Building anaerobic digestion plants is possible, because in the 
next ten year, the expected waste to energy market size will 
grow from $6.2 billions to $29.2 billions, and also the growth of 
global energy demand will grow almost 50%.

Also, there are some benefits from doing anaerobic digestion 
plants: less waste, less pollution, green energy, good for soil.

In the anaerobic digestion plants, fertilizer is produced from 
food waste digestion process, which can benefit farms. The 
other product is biogas, after biogas purify, it’s purity goes up 
to 90%, and then send to the existing natural gas pipeline to 
get to the natural gas power plants to generate electricity. Then 
the electricity will go to existing electrical trasmission grids, and 
provided to users.

Pictures on the bottom right show how anaerobic digestion 
looks like, it can vary in size depend on how much waste it will 
generate.
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Food waste as energy
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Synthetic map

Food waste as energy
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Module 3
Focal Point/
Food/Resources
Participants: Jelena Milkic, Peng Peng  

Site selection rules
In order to select the location for the anaerobic digestion plant, 
rules needed to be determined for the site selection. Several 
aspects which influenced the site selection were considered. 
Existing conditions were also factor in determining location for 
the anaerobic digestion plant. Some of those factors are natural 
gas pipeline, prevailing winds, zoning, site size, closeness to 
restaurants and residential areas, collecting and transfer 
stations. 
To better understand the project, we looked at existing food 
waste flow in the city. Currently all of the landfills are located 
outside of the city. From our research we learned that 97% of 
waste is going to landfills, which means that the flow of food 
waste is going out of the city. What we are proposing is to have 
anaerobic digestion plants located within the city and to keep 
organic waste which would be processed in the anaerobic 
digestion plant and this would have several benefits. Some of 
the benefits include savings generated from reducing hauling 
cost, increase in energy security, enhanced economic growth, 
improved local air quality, less emissions.
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01 Old pick up routs

02

02 New pick up routs

Another important information we looked at is how is waste collected within the city. 
Picture number 01 is showing the old waste collection grid in Chicago. This grid was 
based on the wards in the city. It has been the same for the last 100 years. The grid 
just expanded as the city grew. 
Picture number 2 is showing the new waste collection grid. This grid was proposed by 
Mayor Emanuel as part of the plan to improve city functioning, lower the expanses, and 
to improve neighbourhoods. This new grid is based on natural boundaries and optimal 
truck routes. This change in waste collection grid will reduce number of daily truck use 
from nearly 360 trucks to less than 320 trucks each day, while using fewer crews and 
fuel. This will also help with air pollution, and it will save around $18 million annually. 
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02 Waste colection areas and amount o restaurants 

01 New pick up areas

After careful planning and reviewing this new grid we noticed the pattern, and divided 
the grid per weekly pick ups. Each area represents weekly pick up of waste. 
This was starting point for selecting waste collection areas and we could next overlay 
this with other important information.
Next layer of information was about the restaurants in the city and their density. Than 
we applied more layers of information to the map, existing natural gas power plants, 
natural gas pipelines, electrical grid, industrial and residential areas, vacant lots, 
prevailing winds.

01 Existing natural gas power plants and 
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02 Existing electricity grid 

03 Existing industrial areas

04 Existing industrial and residential area

05 Existing industrial, residential area and empty lots, prevailing winds
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01 04
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Axonometric view of 
one of the sites

03
Site size 
determination

04
Different sizes of 
sites in Chicago, 
based on Chicago 
food waste amount

01
Proposed site 
locations

One of the most important factors when deciding on the size of 
anaerobic digestion plant is the amount of organic waste plant 
would process. According to EPA anaerobic digestion plant that 
processes around 35-40 thousand tons of food waste per year, 
needs a site which is 5-10 acres big.
After considering all the factors that could influence our possible 
site locations, we selected areas in the city which satisfy the 
criteria for anaerobic digestion plant. One of the most important 
rules is the distance between anaerobic digestion plant and 
organic waste collecting stations. Collecting stations should be 
located on the same site as anaerobic digestion plant. This is 
reducing transportation costs. Also anaerobic digestion plant 
site should be located on the natural gas pipeline and be 
located in the industrial area. These plants can produce odours 
and to accommodate this condition, plant should be located 
further away from the residential areas, but close to the existing 
infrastructure in order to reduce costs and to be economically 
viable. 
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