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PROJECT OVERVIEW
Institute for Sustainability, Energy, and Environment (iSEE) - “the Institute is 
purposed to find solutions for the ever-growing demand for food, water, and energy while 
ensuring a safe, productive, and sustainable environment for all global citizens”

Clients: Meredith Moore and Stacy Gloss

Illinois Climate Action Plan (iCAP) - the campus’s strategic sustainability plan for 
achieving carbon neutrality, or net-zero greenhouse gas emissions, by 2050 if not sooner

Objective 8.7 - Local Offsets Program: Establish a local offsets program by FY24

Presenter
Presentation Notes
In fulfillment of iSEE’s task of meeting iCAP objective 8.7, we were tasked with establishing a local carbon offset program to offset 30,000 metric tons of CO2 emitted from unavoidable travel by FY24. The goal of this project, is to provide research on both the campus as well as surrounding communities, implementations plans, and final recommendations. 



CARBON OFFSET TECHNOLOGY OVERVIEW

The heat radiating from 
the Earth’s core used to 
cool/heat buildings 

The use of energy from 
the sun that is converted 
into thermal or electrical 
energy. 

Trees reduce atmospheric 
carbon dioxide by removing 
it from the air through 
photosynthesis

Tree Planting

Solar

Geothermal

Utilize organic waste, 
particularly animal and 

human, to produce 
fertilizer and biogas

Biodigester

Prairie Restoration
Conversion of cropland 

into conservation prairie 
as a carbon sink



Tree Planting  On campus

Contacts: Brent 
Lewis, Ryan Welch

$500 / tree

Potential 
Locations:
All over campus, 
currently looking 
at the open space 
at Kirby and Oak 
St.

Potential Partner:
University F&S 



Tree Planting in the CU Community

Champaign 
$300/ tree

14,741 trees sequestered 
4,184,194.37 lbs of CO2

Potential Locations:
Vacancies created by 
recent tree losses or 

when space is available 
without impacting sites 

reserved for athletic 
activities

Potential Partner:
Urbana Parks District

Urbana 

Contacts: 
Champaign Parks District – Bret Johnson;  Urbana Parks District – Derek Liebert

$200-250 / tree
700+ acres removed 
31,399,079.89 lbs of 
CO2

Potential Locations:
700+ acres of park 
ground available

Potential Partner:
Champaign Parks 
District



Prairie Restoration on Campus

5.7
acres

81.8
acres

$400/
ton of 
CO2

An acre of prairieland has the potential of 
offsetting 5 metric tons of CO2 , and costs 
roughly $2,000 to restore

Current prairieland is maintained by F&S 
and student groups which rely on 
volunteers & grant funding

Campus currently maintains low mow 
zones which are prime for prairieland 
conversion

Contact: Brent Lewis, Capitol Programs, University Landscape Architect



Prairie Restoration in Champaign

565.2
acres

55
acres

The CCFPD has completed numerous 
restoration projects across forest 
preserves

The CPD maintains tallgrass lands which 
require increased biodiversity and native 
species presence to be considered 
prairieland

Contacts: Peter Godspeed, Director of Natural Resources, 
Champaign County Forest Preserve District

Michael Davis, Natural Areas Specialist, Champaign 
Parks District



Biodigester on Campus

Partnerships: 
Resource: Sarthak 

Presad
Implementation: 

SYSTEMA.bio

Potential Location: 
University of Illinois 
Dairy Farm (Moore, 

Meredith)

Potential to use the 
biodigester to supply 

electricity and heat to 
University facilities

Cost: 
$10,000,000 upfront + 

$25,000/year 
maintenance (Duffy, 

2017)

$
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Solar Energy on Campus 

Contacts: Morgan White (f&s), New Prairie Solar Urbana, Midwest renewable Energy

Potential campus Partners: Ameren, MISO, 

Customer first renewables and other solar developers, 

Illinoissolar.org (where other partners would come 

firm), ESE (Electrical and Computer engineering 

department), Urbana city (Scott)

● $ 3/ 1 watt of solar power

● Solar farm 2.0 produces 20,000 MWH/ year

● Solar panels offset 2,204,634 lbs of Co2

Potential campus locations: South Farms 

Presenter
Presentation Notes
Looking into solar energy on campus, we found a possible location for solar panel installation to be south farms. Installing solar panels on south farms (based on data already gathered from solar farm 2.0 which produces 20,000 MWH/year, we would be able to offset 2,204,634 lbs of Co2.  some potential partners for this project would be Ameren, Miso, Customer first renewables and other solar developers, Illinoissolar.org (where other partners would come firm), ESE (Electrical and Computer engineering department), Urbana city (Scott)

Solar farm 2.0 is 54 acres, it cost 3 dollars per 1 watt of solar power, it produces this many mw per year and we calculated that the offset would be 

solar panels offset 50 grams of CO2 for every kilowatt-hour of power produced: 50 g/ 1 KWH x( 1KWH/ 0.001 MWH) x (20,000 MWH) x( 1lbs/ 453.592g) = 2,204,634 lbs of Co2 

https://icap.sustainability.illinois.edu/project/solar-farm-20

Solar Farm 2.0: 54 acres, 12.32 megawatt dollar array on South Farms of UIUC 
Location: north of Curtis Road, between First Street and Dunlap Avenue near Savoy,\total CURRENTLY PRODUCES: on-campus solar production to approximately 

$3/W x( 1W/ 1,000,000 mwh) x (20,000 MWh/year) x (953.7 lbs CO2/ 1 MwH) = x  lbs CO2/ year 

953.7 lbs CO2 per megawatt-hour


_______ https://www.energysage.com/local-data/solar-panel-cost/il/champaign-county/champaign/
As of April 2022, the average solar panel cost in Champaign, IL is $3.01/W. Given a solar panel system size of 5 kilowatts (kW), an average solar installation in Champaign, IL ranges in cost from $12,792 to $17,308, with the average gross price for solar in Champaign, IL coming in at $15,050

$15,000/ 5 kwh system
2,000 panels/ 1 acres → solar panels/ 54 acres

Carbon produced from solar panels 57 lbs per year 

5KW solar plant can save approximately 15,000 pounds of CO2 every year,







Solar Energy in Champaign-Urbana

● Willard airport: the amount of potential solar power 
available for generation has not yet been 
determined

● Cost of solar panels in urbana: $3 / 1 watt 

Contacts: Morgan White (F&S), Peter Murphy, Scott Tess

Potential campus locations: Willard airport 

Potential outside partners: 
Ameren, MISO, Customer first renewables and other solar 
developers, Illinois solar.org, ECE (Electrical and Computer 
Engineering Department), Urbana city (Scott), F&S, iSEE, Prairieland 
Energy Inc.

Presenter
Presentation Notes
Solar Energy in Urbana champagne could be gathered from willard Ariprot. The exact amount of potential solar power for generation has not been determined yet, however Williard is an option to consider, 

Panels in Urbana-Champaign have the potential to be sources from China, Korea, and the United States. Each country is able to provide different benefits of in terms of efficiency, cost, and carbon footprint during production
China: lowest costing 
Korea: highest efficiency
USA: varying efficiency, local
 (they buy power for the university from the grid) 

-When the energy is on the campus grid they don’t go through Miso or Ameren) purchase the energy from Miso and it’s delivered by ameren

https://iflycu.com/wp-content/uploads/2020/09/CMI-Strategic-Plan-September-2020-FINAL.pdf




Solar Energy- Project Sunroof 
Looking at solar panel installation in the community

Urbana  Champaign

Presenter
Presentation Notes
Lastly, Looking at the feasibility of implementing solar panels in the community, we took a look at both Urbana and Champaign, and compared the amount of roof space available for the installation of solar panels. Through project sunroof, based on the amount of roof space available, we found that if all viable solar installations were implemented in Urbana we would be able to offset 199,000 metric tons of carbon and 420,000 in champaign…



Geothermal in Champaign Option 1

● 3rd-Party Ownership:
○ More affordable bulk purchasing 

program
● Home site assessment and cost 

estimations:
○ $30,000-40,000 per building

● Vertical Loop Geothermal system
● Offsets 66% of C02 Emissions per home 

installment (Vance, 2019)
● Payback period of 15-20 years (Tess, 2022)

Presenter
Presentation Notes
3rd party ownership -One at a time per home loop systems don’t offer the same type of financial agreements that a community system offers. Becomes harder to setup and create community wide systems 

hybrid peak shaving and/or backup system could be employed at a single point of use in the system. – Allows for one location of the hybrid plant

– challenges: cost- The lateral piping connecting the homes to the heat exchanger location add cost to the total project vs. individual loops per home.

– Large pump stations to move the fluid from the heat exchanger location to the homes. – More volume of fluid and potentially more antifreeze and chemical treatment. – Piping within the network of streets with regulated utility infrastructure can be complex and difficult to work through with city, developer, etc. – Parasitic energy use (pumping) needs to be kept to a minimum

– Working through all the red tape with city, developer, civil, etc. for all infrastructure details. • Serviceability of assets if any is needed • Removal or abandonment process after life cycle (if there is one) • Right of Way access agreements • If any streets, etc. need to be repaired due to service how it is handled




Geothermal in Champaign 
Option 2

● One Location Hybrid Plant: community system
● Challenges:

○ Costs: additional piping, pump stations
○ More antifreeze and chemical treatments
○ City laws and regulations

● Partners: Geothermal Urbana-Champaign, City 
of Urbana, Illinois Geothermal Coalition, 
Prairieriversnetwork, Sierra Club Illinois

● Contact: Scott R. Tess, City of Urbana

(Kirksey, 2019)
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Presentation Notes
3rd party ownership -One at a time per home loop systems don’t offer the same type of financial agreements that a community system offers. Becomes harder to setup and create community wide systems 

hybrid peak shaving and/or backup system could be employed at a single point of use in the system. – Allows for one location of the hybrid plant

– challenges: cost- The lateral piping connecting the homes to the heat exchanger location add cost to the total project vs. individual loops per home.

– Large pump stations to move the fluid from the heat exchanger location to the homes. – More volume of fluid and potentially more antifreeze and chemical treatment. – Piping within the network of streets with regulated utility infrastructure can be complex and difficult to work through with city, developer, etc. – Parasitic energy use (pumping) needs to be kept to a minimum

– Working through all the red tape with city, developer, civil, etc. for all infrastructure details. • Serviceability of assets if any is needed • Removal or abandonment process after life cycle (if there is one) • Right of Way access agreements • If any streets, etc. need to be repaired due to service how it is handled




Geothermal on Campus

● Drill 5,745 ft to Mt. Simon Sandstone
○ 111°–115℉
○ Location: Race Street and Curtis Road 
○ Potential to implement all buildings

● Capital costs: $27.5 million
● Annual operating costs: $272,868
● Lasts: 50-100 years
● NPV: -$18,914,538

● Partners: Illinois Geothermal Coalition, Illinois 
State Geological Survey, Prairie Research 
Institute

● Contact: Andrew Stumpf, Ryan Dougherty
● Funding: USDOE& SSC

(Vance, 2018)
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The top of the MSS at the U of IL is ~1,750 m (5,745 ft) below the ground. A detailed analysis using thermal gradients based on formation-specific temperature with ILB bottomhole temperatures (BHT) yielded MSS estimates of 44°–46℃ (111°–115℉). In addition, a compilation of archival geothermal fluid chemistry established the salinity of MSS geothermal fluids to be >200,000 ppm (seawater ~35,000 ppm).

The estimated total capital cost (including the construaction of extraction and injection wells and water pipeline) range from $11.2 to $26.1 million for Case 1 (80% of thermal load supplied with DDU) and $11.8 to $27.5 million for Case 2 (80% of thermal load supplied with DDU and 20% peak load supplied from heat pump and gas furnace). The levelized cost of heat (LCOH) ranged from $46.3 to $58.0 MMBtu/hr for Case 1 and $41.1 to $50.9 MMBtu/hr for Case 2. Construction capital costs and LCOH estimates varied with flow rate, which is dependent on the required ARFs’ heating load. Total costs for constructing and operating the DDU GES ranged from $11,421,732 to $27,093,926 for Case 1 and $12,050,868 to $28,596,473 for Case 2. From the Life Cycle Cost Analysis (LCCA), the Net Present Value (NPV) and Savings to Investment Ratio (SIR) were negative $18,914,538 and 0.23 for Case 1 and negative $20,323,093 and 0.27 for Case 2

The total campus emissions inventory for the base year of FY08 was 575,088.1 MTCO2 e. Approximately 85% is a direct result of heating, cooling, and operating campus buildings. Most of the energy used for building operations comes from coal and natural gas combustion at Abbott Power Plant, and the remainder comes from electricity purchased from outside sources.



Geothermal on Campus

● Need to implement in 86 buildings to offset icap 
goal of 30,000 MTC02/yr

(Vance, 2018)

Presenter
Presentation Notes

The top of the MSS at the U of IL is ~1,750 m (5,745 ft) below the ground. A detailed analysis using thermal gradients based on formation-specific temperature with ILB bottomhole temperatures (BHT) yielded MSS estimates of 44°–46℃ (111°–115℉). In addition, a compilation of archival geothermal fluid chemistry established the salinity of MSS geothermal fluids to be >200,000 ppm (seawater ~35,000 ppm).

The estimated total capital cost (including the construaction of extraction and injection wells and water pipeline) range from $11.2 to $26.1 million for Case 1 (80% of thermal load supplied with DDU) and $11.8 to $27.5 million for Case 2 (80% of thermal load supplied with DDU and 20% peak load supplied from heat pump and gas furnace). The levelized cost of heat (LCOH) ranged from $46.3 to $58.0 MMBtu/hr for Case 1 and $41.1 to $50.9 MMBtu/hr for Case 2. Construction capital costs and LCOH estimates varied with flow rate, which is dependent on the required ARFs’ heating load. Total costs for constructing and operating the DDU GES ranged from $11,421,732 to $27,093,926 for Case 1 and $12,050,868 to $28,596,473 for Case 2. From the Life Cycle Cost Analysis (LCCA), the Net Present Value (NPV) and Savings to Investment Ratio (SIR) were negative $18,914,538 and 0.23 for Case 1 and negative $20,323,093 and 0.27 for Case 2

The total campus emissions inventory for the base year of FY08 was 575,088.1 MTCO2 e. Approximately 85% is a direct result of heating, cooling, and operating campus buildings. Most of the energy used for building operations comes from coal and natural gas combustion at Abbott Power Plant, and the remainder comes from electricity purchased from outside sources.



Net zero W/ Geothermal and Solar (Champaign)

● Solar can generate 
electricity for heat pumps
○ Eliminates fossil fuel 

usage
● Expensive solution but can 

reach net zero
○ Study conducted in 

EAU Claire, Wisconsin
● Does not include electricity 

emissions from lights and 
other appliances (Urlaub, 2021)
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Air conditioning and heating: 46 percent
488,824.8*. 46 = 224,860 MTCO2 e

Geothermal can offset 66% = 148,407.21 MTCO2 e per year if implemented on every building 651 buildings
average= 228 MTCO2 e per year
Need to implement on 132 buildings on campus to meet icap goals of offsetting 30,000 MTCO2 e per year from air travel 

To reach icap goal of 30,000 offset 

Solar and other energies would need to offset=  76,452.20 MTCO2 e per year to reach net zero carbon for buildings heating and cooling to be net zero. 

The unit cost of electricity used in this study is $0.08/kWh, based on the current rate at U of IL (University of Illinois, 2019b). Most of the operating cost can be attributed to the electricity required to run the pumps.

The total annual operating cost for Case 1 is $239,732, and for Case 2 $272,868 (Table 20).



IMPLEMENTATION TIMELINE & RECOMMENDATIONS

Biodigester

Prairie Restoration

Tree planting  is 
being invested in 
now and requires 

continuous 
maintenance and 

care

Prairie restoration is 
something we can 
invest in now and 

requires continuous 
maintenance and care

Tree Planting

Solar panel 
installations could 
take a few weeks 
depending on the 

area being covered 
Expected: 2023

Geothermal

Geothermal is 
feasible on campus 

with implementation 
time of 1- 2 years 

Expected: 2025-2030

Biodigesters are a 
technology that are 
still developing, and 

therefore are the 
future (~2050) of 

carbon offset 
technologies 

Solar

Presenter
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In summary of our research, we recommend a combination of solar and geothermal implementation in the coming years with supplemental continued investment in tree planting and prairie restoration efforts, to reach iCAP objective 8.7 by FY24. With biodigesters requiring further technological advancements before becoming a feasible offset technology, we recommend this as a future objective and addition to a local offset program. 



Thank you!

Questions?
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