
 
 

 
 

University students, can you solve… 

 
The Environmental Challenge (ECi) gives student teams the opportunity to develop solutions to 
an environmental problem and present their solution to a panel of environmental professionals. 
We are very interested in hearing about how you interpreted the challenge, the issues you 
identified, your approach, how you arrived at the conclusions, and how well you can 
communicate and defend your thoughts and position. We want you to learn and have fun during 
the entire process! This exercise provides the professionals of tomorrow an opportunity to 
address one of Florida’s most challenging issues while interacting with the professionals of 
today.  

The ECi is designed to promote the formation of student teams with the broadest feasible range 
of environmental disciplines including engineering, planning, policy, economics, and various 
other sciences. Teams must research the problem background, as well as the technical, social, 
economic, and political aspects of the situation. Teams must stay apprised of ongoing events 
related to the problem adjusting their solutions appropriately leading up to and during the 
conference.  

Although winning solutions to the proposed problem must have sound engineering and technical 
bases, the solution does not require a full engineering design presentation. Solutions are 
expected to provide reasonable resolutions applying basic engineering and scientific knowledge 
to research scenarios and critical questions. Student teams should start to form following the 
posting of the problem. Just as corporations and other organizations pull together teams from 
their staff to most effectively address any given project, so too should each student team begin 
by identifying and recruiting representatives from appropriate disciplines as needed to address 
the problem holistically.  

 
PROBLEM STATEMENT  
Electric utility companies across the U.S. are establishing industry leading goals to reduce 
greenhouse gas emissions by 2030 and decarbonize by 2050.  A high-tech Florida 
investment firm, FL-Technologies, has acquired various utility assets in Florida including 
Orlando, Gainesville and the Space Coast.  This generation and transmission portfolio 
includes coal, natural gas, biomass and solar generation assets.  FL-Technologies has 
adopted goals to address climate change challenges focused on corporate social 
responsibility to connect to the local community and seeks to incorporate sustainable and 
social accountability into their long-term strategy.  While they recognize that the path to zero 
carbon includes a transition to non-carbon renewable energy, they want to maximize current 
operations and infrastructure to maintain a competitive advantage.  
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FL-Technologies is required to develop a resource plan1 for the recently acquired assets which 
balances reliability, affordability, safety and resilience while considering the social and 
environmental impacts of facility operations.  Based on their initial due-diligence, they agreed to 
retire the operation of the coal-fired generation station by 2030, retire the existing, aging natural 
gas generation facilities by 2050, construct up to four new, additional natural gas generation 
stations (500 to 1000 MWs each) and meet the demand growth by expanding their renewable 
generation sources and modernizing their transmission and distribution system.  They plan to 
reduce their carbon emissions 50% by 2030 (measured by the CO2 rate and compared to 2019) 
and be carbon neutral by 2050 while still utilizing coal as late as 2030 and maintaining natural 
gas generation to maintain a diverse fuel mix and as a backup resource.  New and emerging 
technologies, innovative solutions are required to meet the 2050 goal. This Resource Plan must 
be presented to the FL-Technologies Board of Investors for funding and the Southeast Public 
Service Commission (SEPSC) for approval.  Public meetings are a part of the SEPSC review 
(and approval) process.    
 
FL-Technologies’ filings with the Florida Public Service Commission are attached.  Those filings 
should be the primary, initial data source for your Resource Plan. 
 
 
THE CHALLENGE 
 
FL-Technologies is interested in hiring a firm to prepare and present a Resource Plan which 
will support the path to reduce GHG by 2030 and achieve zero carbon by 2050 based on a 
diverse portfolio approach.  The challenge is to research the environmental regulations, 
policies and technologies related to coal, gas and renewable energy generation and convince 
the FL-Technologies Board of Investors to modernize the assets through 2050.  This will 
require a substantial investment over what was originally contemplated during the approval to 
acquire the asset.  (Note that several of the Board members are not familiar with US 
regulations). The proposed Resource Plan should consider the following major factors:  
 
 Include a discussion on the regulatory requirements and environmental issues and 

challenges associated with the continued operation of the coal and gas fired 
generation stations as outlined above. Demonstrate the CO2 targets are achieved, 
include a discussion on cost, and short-term contingencies when the sun and wind 
are not available.  (Include key assumptions and regulatory references used to 
formulate your discussion). 
 

 Are there emerging technologies that should be considered that would mitigate the 
environmental issues and support their goal to reduce carbon and also maintain and 
operate a diverse portfolio of assets?   
 

 What are your recommendations to the Board to proactively build support and foster 
good relationships with the NGOs, regulatory stakeholders and local community 
knowing that they will challenge the use of fossil fuels beyond 2025? 

 
Each project team must develop a proposal that includes approach and strategies. If selected 
for the short list, your team must then present its Resource Plan at the A&WMA conference in a 
venue simulating a presentation to the SEPSC.  FL-Technologies will need Public Service 
Commission approval to continue operations beyond 2025. A very organized and vocal NGO 
opposes the existing and ongoing use of fossil-fuel and has already notified FL-Technologies 
that they will attend the SEPSC hearings.  

 
1 See Appendix 1 
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As noted above, the environmental challenge will simulate the public forum environment and a 
number of interested parties and interveners (both pro and con) are likely to be present and 
participate in the proceedings and have their specific opinions and arguments.  
Clarity of vision and logic of presentation are critical. Remember you can come up with 
assumptions, but they need to be able to pass the straight face test. This is effectively the real 
world! We have the following expectations with regard to both your Proposal and Presentation. 
 
PROPOSAL  
The written proposal will contain a cover page with the team name, name of academic institution 
that the team represents, each team member’s name and email address. The cover page is not 
counted as part of the proposal’s 3-page limit. Additionally, references and appendices may be 
included but make sure these are clearly identified as such. If included, these are not counted in 
the proposal’s 3-page limit and please keep in mind the judges will only be scoring based on the 
3-page proposal. 
The written proposal should be 1.5-spaced, 12 point Times New Roman, with 1” margins. Not 
meeting these requirements will negatively impact your scoring. Teams should be comprised of 
three to five individuals. Everyone should have a role in the research of the issues and 
proposed solutions. The Proposal should identify all team members by name and assumed 
project roles (e.g., specialty areas may include public policy, planning, public 
relations/communications, engineering, financial analyst, attorney, etc.). The proposals should 
include:  

• Problem Statement  

• Methods  

• Resources  

• Proposed Solutions/Strategies 

• Demonstrate the proposed solution will meet carbon reduction goals noted above and 
power generation requirements in SCHEDULE 2 of Appendix 1 below.  

• Conclusions  
Persuasive and concise writing is critical to address the issues within the page limit.  
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Appendix 1 
 
Florida Technologies Resource Plan 
 
Four Fundamental Steps of Resource Planning: 
  

Step 1: Determine the magnitude and timing of new resource needs; 
 
Step 2: Identify which resource options and resource plans can meet the determined 
magnitude and timing of projected resource needs (e.g., identify competing options and 
resource plans); 
 
Step 3: Evaluate the competing options and resource plans in regard to system 
economics and non-economic factors; and, 
 
Step 4: Select a resource plan and commit, as needed, to near-term options 
 
Details 
This analysis typically starts with an updated load forecast and combines that with a 
determination of the amount and timing of megawatts (MW) of capacity retirements and 
additions. Essentially, the load forecast must be satisfied with 10% reserve margin.  
Additionally, an economic analysis of the total generation cost to the customers is 
required by the Florida Public Service Commission (FPSC).  The FPSC in general only 
approves the lowest cost option and expects short-term increases to be offset by long-
term savings. 
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Florida Technologies       
SCHEDULE 1 
Existing Generation as of December 31, 2019 

Facility Unit Location Type Fuel 
In-Service 

Year 
 Retirement 

Year 

Net 
Summer 

MWs 
Gator 1 Alachua Steam Coal 1980 Unknown 250 
Gator 2 Alachua Gas Turbine Natural Gas 1996 2046 75 

Gator 3 Alachua Steam 
Wood 
Waste 2013 2043 100 

Launch Solar A Brevard Solar Solar 2018 Unknown 74.5 
Orange 
Energy 1 Orange Steam Coal 1987 Unknown 300 
Orange 
Energy 2 Orange Steam Coal 1988 Unknown 350 

Theme Park 1 Orange Solar Solar 2018 Unknown 50 
Theme Park 2 Orange Solar Solar 2020 Unknown 60 
Theme Park A Orange Gas Turbine Natural Gas 1980 Unknown 50 
Theme Park B Orange Gas Turbine Natural Gas 1990 Unknown 150 

Theme Park C Orange 
Combined 

Cycle Natural Gas 2000 Unknown 500 
 
 
 
 
SCHEDULE 2 
History of Energy Consumption 

  Residential Commercial Industrial 

Year Population GWh  Customers GWh 
 

Customers GWh 
 

Customers 
2019 1,011,912 6,033 447,936 4,808 56,562 299 1,180 

Forecast of Energy Consumption 
2030 1,185,495 6,709 504,059 5,249 63,698 287 1,280 
2050 1,473,825 8,027 611,695 6,044 77,474 291 1,300 
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EMISSIONS HISTORY 

2019 

Facility Unit Location Net MWHs 
Emissions CO2 

Short Tons 
Gator 1 Alachua           3,066,000         3,295,950  
Gator 2 Alachua                 65,700               62,415  
Gator 3 Alachua              262,800                       -    

Launch Solar A Brevard              326,310                       -    
Orange Energy 1 Orange           1,051,200         1,287,720  
Orange Energy 2 Orange           1,594,320         1,913,184  

Theme Park 1 Orange              219,000                       -    
Theme Park 2 Orange              262,800                       -    
Theme Park A Orange                 87,600               87,600  
Theme Park B Orange              262,800             249,660  
Theme Park C Orange           3,942,000         1,675,350  

 

    

Capital and O&M Costs 

 
 

 

 

NEW UNITS
Capacity Capital O&M O&M Heat Rate

Construction Non-Fuel
Fixed Variable

MW $/kW $/kW-year$/MWh Btu/Kwh
Combined Cycle Natural Gas 1x1 H Class 418 1084 14.1 2.55 6431

Gas Turbine Natural Gas GE 7FA 237 713 7 4.5 9905
Solar Solar PV single axis tracking 150 1313 15.25 0 N/A

Solar w/Battery Solar PV single axis tracking & 200 MWh Battery Storage 150 1755 31.27 0 N/A
Steam Coal x 735 MW Gross 650 3676 40.58 4.5 8638
Steam Wood Waste Bubbling Fluidized Bed 50 4097 125.72 4.83 13300

Sources https://www.eia.gov/analysis/studies/powerplants/capitalcost/pdf/capital_cost_AEO2020.pdf

EXISTING UNITS
Capacity Capital O&M O&M Heat Rate

Improvements Non-Fuel
Fixed Variable

MW $/kW-year $/kW-year$/MWh Btu/Kwh
Combined Cycle Natural Gas 1x1 H Class 15 20 1.8 8000

Gas Turbine Natural Gas GE 7FA 7 30 1.8 11500
Solar Solar PV single axis tracking 15.19 0

Solar w/Battery Solar PV single axis tracking & 200 MWh Battery Storage
Steam Coal 23 37 1.8 12000
Steam Wood Waste Bubbling Fluidized Bed 4.1 125.2 4.83 14000

Sources https://www.eia.gov/outlooks/aeo/section_issue_renewables.php

Type Fuel Comment

Type Fuel Comment
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Fuel Costs

 
 

All Fossil 
Fuels

Average 
Cost

Average 
Cost

Period

Receipts 
(Thousand 

Tons)

 Average 
Sulfur 

Percent by 
Weight

(Dollars per 
MMBtu)

(Dollars per 
Ton)

Receipts 
(Thousand 

Barrels)

Average 
Sulfur 

Percent by 
Weight

(Dollars per 
MMBtu)

(Dollars per 
Barrel)

Receipts 
(Thousand 

Mcf)
(Dollars per 

MMBtu)
(Dollars per 

MMBtu)
2009 981,477 1.01 2.21 43.74 88,951 2.14 7.02 41.64 8,118,550 4.74 3.04
2010 979,918 1.16 2.27 44.64 75,285 2.14 9.54 56.35 8,673,070 5.09 3.26
2011 956,538 1.19 2.39 46.65 66,058 2.49 12.48 73.29 9,056,164 4.72 3.29
2012 841,183 1.25 2.38 46.09 40,364 3.61 12.48 73.30 9,531,389 3.42 2.83
2013 823,222 1.29 2.34 45.33 43,714 3.54 11.57 68.09 8,503,424 4.33 3.09
2014 854,560 1.32 2.37 45.96 54,488 3.56 11.60 68.12 8,431,423 5.00 3.31
2015 782,929 1.29 2.22 42.86 48,804 3.38 6.74 39.51 9,842,581 3.23 2.65
2016 650,770 1.34 2.11 40.64 37,637 3.69 5.24 30.46 10,271,180 2.87 2.47
2017 642,364 1.28 2.06 39.27 32,672 3.59 7.10 41.23 9,628,733 3.37 2.65
2018 596,215 1.31 2.06 39.25 37,341 3.31 9.68 56.82 10,885,764 3.55 2.83
2019 560,153 1.31 2.02 38.70 24,556 3.03 9.07 53.55 11,693,486 2.89 2.50

Source: https://www.eia.gov/electricity/annual/html/epa_07_01.html

* = Value is less than half of the smallest unit of measure. (e.g., for values with no decimals, the smallest unit is 1 then values under 0.5 are shown as *.)
NM = Not meaningful due to large relative standard error or excessive percentage change.
W = Withheld to avoid disclosure of individual company data.

Notes:
Beginning in January 2013, the threshold for reporting fuel receipts data was changed from 50 megawatts to 200 megawatts of nameplate capacity for plants primarily fueled by 
natural gas, petroleum coke, distillate fuel oil, and residual fuel oil.  In addition, the requirement to report self-produced and minor fuels, i.e., blast furnace gas, other manufactured 
gases, kerosene, jet fuel, propane, and waste oils was eliminated.  The threshold for coal plants remained at 50 megawatts.  The following caveats for each fuel type should be 
noted:
COAL - includes anthracite, bituminous, subbituminous, lignite, waste coal, and coal-derived synthesis gas. Prior to 2011, synthesis gas was included in the category of Other 
Gases.
PETROLEUM - includes petroleum liquids (distillate fuel oil and residual fuel oil) and petroleum coke which includes petroleum coke-derived synthesis gas.  Prior to 2011, 
petroleum coke-derived synthesis gas was included in Other Gases.  Prior to 2013, petroleum liquids included distillate fuel oil, residual fuel oil, kerosene, jet fuel, waste oil, and, 
beginning in 2011, propane.  Prior to 2011, propane was included in the category of Other Gases.
NATURAL GAS - includes natural gas only.  Prior to 2011, includes Other Gases.

- All values are final.
- See Glossary for definitions.
- Starting in January 2013, there may have been a shift in the continuity of Chapter 7 tables due to changes in the sample design of Form EIA-923 and the imputation process.
- See the EIA-923 section of the Technical Notes for a discussion of the sample design for the Form EIA-923 and predecessor forms.
- See the Technical Notes for fuel conversion factors.
- Totals may not equal the sum of components because of independent rounding.

Sources:  U.S. Energy Information Administration (EIA), Form EIA-923, "Power Plant Operations Report" and predecessor forms including Form EIA-423, "Monthly Cost and Quality 
of Fuels for Electric Plants Report" and Federal Energy Regulatory Commission (FERC), FERC Form 423, "Monthly Report of Cost and Quality of Fuels for Electric Plants."

Coal Petroleum Natural Gas

Average Cost Average Cost


