
July 20,2022 

BY ELECTRONIC MAIL 

The Honorable Karen Buckley, Executive Secretary 
WEST VIRGINIA PUBLIC SERVICE COMMISSION 
201 Brooks Street 
Charleston, West Virginia 25323 
caseinfo@psc.state.wv.us 

RE: Monongahela Power Company 6 and the Potomac Edison Company 
Petition for the issuance of a Certificate of Public Convenience and Necessity for 
Environmental Compliance and Modernization, Upgrade, and Improvement 
Program and related Surcharge for Coal-fired Boilers at Electric Power Plants 
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Dear Ms. Buckley, 

Earlier this week, the Sierra Club filed a digital copy of the Direct Testimony of Ben Havumaki in 
the above-captioned case-first by e-mail to caseinfo@psc.state.wvu.us on July 17, and then 
through the Commission’s Case Submission System on July 18. The version of the filing currently 
available on the Commission’s Web Docket system, however, appears to be a re-digitized version 
of a printed copy and is at times difficult to read. In order to ensure a fully legible copy is available 
for use by the Commission and the public, please find attached an original and fifteen color copies 
of the filing. 

If you have any questions regarding this filing, please do not hesitate to contact me. 

Thank you, 

(West Virginia State Bar No. 12590) 
APPALACHIAN MOUNTAIN ADVOCATES 
Post Office Box 507 
Lewisburg, West Virginia 24901 
Telephone: (434) 738 - 1863 
E-Mail : ejohns@appalmad. org 
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2 A: My name is Ben Havumaki. I am a Senior Associate at Synapse Energy 
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Q Please state your name, your occupation, and your business address. 

Economics, located at 485 Massachusetts Avenue, Cambridge, Massachusetts 02139. 
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Q: 

A: 

Please describe Synapse Energy Economics. 

Synapse is a research and consulting firm specializing in electricity and gas industry 

regulation, planning, and analysis. Our work covers a range of issues, including 

economic and technical assessments of demand-side and supply-side energy resources; 

energy efficiency policies and programs; integrated resource planning; electricity 

market modeling and assessment; renewable resource technologies and policies; and 

climate change strategies. Synapse works for a wide range of clients, including attorneys 

general, ofices of consumer advocates, public utility commissions, environmental 

advocates, the U.S. Environmental Protection Agency, U.S. Department of Energy, 

U.S. Department of Justice, the Federal Trade Commission, and the National 

Association of Regulatory Utility Commissioners. Synapse has over 30 professional 

staff with extensive experience in the electricity industry. 

Please summarize your professional and educational experience. 

I have five years of experience in the energy field. At Synapse, I focus on ratemaking, 

rate design, performance-based regulation, and related regulatory issues. I am also 

regularly engaged in macroeconomic modeling and benefit-cost analysis (BCA). Prior to 

being hired by Synapse, I worked for the World Bank on a consulting team that 

authored a field manual on cost-benefit analysis for practitioners in the developing 

world. I have sponsored testimony before the Georgia Public Service Commission, the 

Q: 

A: 
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4 Exhibit BH-1. 
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Rhode Island Public Utilities Commission, the New Hampshire Public Utilities 

Commission, and the Illinois Commerce Commission. I hold a Master of Arts in 

Applied Economics from the University of Massachusetts. My resume is attached as 

Q: 

A: 

On whose behalf are you testifying in this case? 

I am testifying on behalf of the Sierra Club. 

7 Q: 

8 A: 

9 

10 
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What is the purpose of your testimony? 

The general purpose of my testimony is to respond to the Direct Testimony of Dr. John 

Deskins, filed by Monongahela Power Company and the Potomac Edison Company 

(collectively, the Companies) in support of their request for approval of environmental 

projects at the Companies’ Fort Martin and Harrison Power Stations. Dr. Deskins 

sponsors two reports describing the economic activity associated with these two 

Stations. I explain that Dr. Deskins’ analyses do not address whether life-extending 

investments at these Stations are in the best interest of West Virginians. I then 

introduce another, more relevant report from West Virginia University that 

demonstrates that transitioning to cleaner forms of generation produces comparable or 

greater economic benefits, while also delivering ancillary benefits and avoiding costs not 

accounted for in Dr. Deskins’ analysis. I am sponsoring that report and attaching a copy 

as Exhibit BH-2. 

20 

21 

22 

Q: 

A: 

Please summarize the reports that are sponsored by Dr. Deskins. 

These reports provide estimates of the economic output associated with the operation 

of the Companies’ Fort Martin and Harrison Power Stations. However, they include no 
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analysis of the economic impacts of keeping these Stations open versus closing them. 

Since Dr. Deskins’ reports fail to demonstrate that continued operation of these units 

will produce the best economic outcomes, they should not be relied upon for decision- 

5 

6 

7 

8 

Q: 

A: 

Please tell us more about the other report from West Virginia University. 

West Virginia’s Energy Future was published in December 2020 by the Center for 

Energy and Sustainable Development at the West Virginia University College of Law, 

with technical support and analysis from Synapse, GridLab, and Downstream Strategies. 

9 Q: What is your connection to the report? 

10 

11 the report. 

A: I was a member of the Synapse team that contributed modeling and scenario analysis for 

12 Q Please describe this report. 

13 

14 

15 

16 

A: The heart of the report is a dispatch modeling analysis, comparing two alternative 

scenarios: a business-as-usual “Continued Coal Dependence” scenario and a “Ramped 

Up Renewables ” scenario reflecting a more diverse resource profile that includes 

significant investments in renewable energy and energy eficiency. 

17 

18 

19 

20 

21 

22 included in the model. 

Q: 

A: 

Can you highlight the principle findings of the report? 

As relevant here, the modeling concluded that the latter “Ramped Up Renewables” 

scenario compares favorably to business-as-usual on key parameters: 

Cost-Competitive. The “Ramped Up Renewables” scenario is either 5% cheaper or 

5% more expensive for ratepayers, depending on whether a modest carbon fee is 
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Q: 

A: 

Q: 

A: 

Employment Efects. In creating thousands of jobs in renewable energy and energy 

efficiency, the “Ramped Up Renewables ” scenario results in a net-positive 

impact on overall employment in West Virginia through 2030, and an almost 

entirely neutral (-0.0002%) net impact through 2035. 

Economic and Regulatory Resiliency. A more diversified generation mix would 

reduce the state economy’s exposure to downswings in the coal industry and fuel 

cost risks, as well as insulate against the financial risk of new emissions regulations. 

External Benefits. By reducing total emissions from the state’s generating fleet, the 

“Ramped Up Renewables” scenario ends up saving West Virginians between 

$500 million and $1 billion in the avoidance of adverse health impacts. 

How are the Companies’ Fort Martin and Harrison Power Stations modeled in the 

analysis? 

In the “Ramped Up Renewables” scenario, investments in efficiency and renewable 

resources allow the Companies to gradually ramp down output at the Harrison Station 

before retiring it in 2029. The Fort Martin Station remains operational throughout the 

study period in both scenarios. 

How does your analysis of employment impacts compare to Dr. Deskins’ analysis? 

Like Dr. Deskins, Synapse used the IMPLAN model, and we evaluated not only direct 

employment impacts but also included indirect and induced impacts- capturing those 

secondary effects that arise from changes in supply-chain spending and from 

consumption spending in the wider economy. However, the Synapse analysis is 

different in several key respects: 
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Q: 

A: 

Q: 

A: 

First, while Dr. Deskins’ report concerned only the historic impact of the Fort 

Martin and Harrison Plants in 2020, Synapse evaluated future impacts through 

2035 based on data from the Company’s own integrated resource plans and from 

the US. Department of Energy. 

Second, as I mentioned previously, Synapse’s scenario analysis compares the 

economic impacts of business-as-usual to the impacts of investing in new 

renewable and energy efficiency measures and retiring the Harrison Station in 

2029. 

Finally, Synapse’s analysis of macroeconomic impacts is accompanied by an 

analysis of the health impacts associated with the two scenarios. 

In each respect, the Synapse analysis provides greater insight into the net value of 

continued investments in the two Stations. 

Do you have any additional responses to Dr. Deskins’ testimony? 

Yes. It is important to remember that macroeconomic indicators such as employment 

and GDP provide an aggregate view of impacts but do not tell the complete story. These 

indicators can certainly be useful in certain circumstances. But by taking into 

consideration factors like avoided health-care costs, West Virginia’s Eneru Future 

provides a fuller picture of the costs and benefits of investing in a particular resource 

relative to its alternatives. 

Do you sponsor the West Virginia’s Enevgy Future report as part of your testimony 

in this case? 

Yes, I do. 
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1 Q: Does this conclude your testimony? 

2 A: Yes,itdoes. 
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Synapse 
Enerqy Ccmmics. Inc 

Ben Havumaki, Senior Associate 

Synapse Energy Economics I 485 Massachusetts Avenue, Suite 3 I Cambridge, MA 02139 I 617-453-7055 

b havu ma ki @syna pse-energy .com 

P R O F E S S I O N A L  E X P E R I E N C E  

Synapse Energy Economics, Inc., Cambridge, MA. Senior Associate, June 2021 - Present; Associate, July 
2018 -June 2021. 

0 Provides research, analysis, and consulting services, frequently in the context of regulated 
proceedings, with expertise in the following topic areas: 

3 Macroeconomic analysis: Uses the IMPLAN model in conjunction with primary 

research and analysis and core economic principles to evaluate the GDP, job, and 
income implications of major grid changes. 

o Rate design and oerformance-based regulation: Evaluates utility proposals and 

formulates new recommendations based on best practices and informed by 
innovative emerging models. Evaluates rate designs for consistency with policy goals 
using quantitative modeling and jurisdictional data. Provides expert testimony and 

other formal input in the context of regulated proceedings. 

3 Benefit-cost analysis: Evaluates utility BCAs with reference to best practices, 
including emerging standards for grid modernization and distributed energy 

resources. Engaged in the development of new BCA practices in the arenas of grid 

modernization and resilience. 

0 Contributing author to  reports covering a range of topics including plant decommissioning, 

transportation electrification, and distributed energy resources (DER) growth. 

University of Massachusetts Boston, MA. Graduate Teaching and Research Assistant, 2017 - 2018 

0 Led ecosystem-valuation workshops for EPA-funded initiative to shape resilience 

policymaking in the Great Bay region of New Hampshire. 

Served as a teaching assistant in graduate econometrics course and undergraduate 
macroeconomics and urban economics courses. 

0 

Notre Dame Education Center and Jewish Vocational Service Boston, MA. Math Instructor, 2012 - 2017 

0 Taught foundational math to adult learners and standard high school math curriculum to 
students in non-traditional school program. 
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EDUCATION 

University of Massachusetts, Boston, Boston, MA 
Master of Arts in Applied Economics, 2018 

Recipient of the Arthur MacEwan Award for Excellence in Political Economy 

McGill University, Montreal, Quebec 

Bachelor of Arts in History, 2007 

P U BLI CAT1 ONS 

Takahashi, K., T. Woolf, B. Havumaki, D. White, D. Goldberg, S. Kwok, A. Takasugi. 2021. Missed 
Opportunities: The lmpacts of Recent Policies on Energy Efficiency Programs in Midwestern States. 
Synapse Energy Economics for the Midwest Energy Efficiency Alliance. 

Kallay, J., A. Napoleon, J. Hall, B. Havumaki, A. Hopkins, M. Whited, T. Woolf, J. Stevenson, R. Broderick, 
R. Jeffers, 8. Garcia. 2021. Regulatory Mechanisms to Enable lnvestments in Electric Utility Resilience. 
Synapse Energy Economics for Sandia National Laboratories. 

Kallay, J., S. Letendre, T. Woolf, B. Havumaki, S. Kwok, A. Hopkins, R. Broderick, R. Jeffers, K. Jones, M. 

DeMenno. 2021. Application of a Standard Approach to Benefit-Cost Analysis for Electric Grid Resilience 
Investments. Synapse Energy Economics for Sandia National Laboratories. 

Kallay, J., A. Napoleon, B. Havumaki, J. Hall, C. Odom, A. Hopkins, M. Whited, T. Woolf, M. Chang, R. 
Broderick, R. Jeffers, B. Garcia. 2021. Performance Metrics to Evaluate Utility Resilience Investments. 
Synapse Energy Economics for Sandia National Laboratories. 

Woolf, T., D Bhandari, C. Lane, J. Frost, B. Havumaki, S. Letendre, C. Odom. 2021. Benefit-Cost Analysis of 
the Rhode lsland Community Remote Net Metering Program. Synapse Energy Economics for the Rhode 

Island Division of Public Utilities and Carriers. 

Woolf, T., B. Havumaki, S. Letendre, C. Odom, J. Hall. 2021. Macroeconomic lmpacts of the Rhode lsland 
Community Remote Net Metering Program. Synapse Energy Economics for the Rhode Island Division of 
Public Utilities and Carriers. 

Kallay, J., A. Hopkins, A. Napoleon, B. Havumaki, J. Hall, M. Whited, M. Chang., R. Broderick, R. Jeffers, K. 
Jones, M. DeMenno. 2021. The Resilience Planning Landscape for Communities and Electric 
Utilities. Synapse Energy Economics for Sandia National Laboratories. 

Woolf, T., L. Schwartz, B. Havumaki, D. Bhandari, M. Whited. 2021. Benefit-Cost Analysis for Utility- 
Facing Grid Modernization Investments: Trends, Challenges, and Considerations. Prepared by Lawrence 
Berkeley National Laboratory and Synapse Energy Economics for the Grid Modernization Laboratory 
Consortium of the US. Department of Energy. 
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Letendre, S., E. Camp, J. Hall, B. Havumaki, A. Hopkins, C. Odom, S. Hackel, M. Koolbeck, M. Lord, L. 
Shaver, X. Zhou. 2020. Energy Storage in lowa: Market Analysis and Potential Economic 



Impact. Prepared by Synapse Energy Economics and Slipstream for Iowa Economic Development 

Authority. 

Camp, E., B. Havumaki, T. Vitolo, M. Whited. 2020. future of Solar PVin the District of Columbia: 
feasibility, Projections, and Rate Impacts of the District's Expanded RPS. Synapse Energy Economics for 
the District of Columbia Office of the People's Counsel. 

Whited, M., J. Frost, B. Havumaki. 2020. Best Practices for Commercial and Industrial EV Rates. A guide 

prepared by Synapse Energy Economics for Natural Resources Defense Council. 

Knight, P., E. Camp, D. Bhandari, J. Hall, M. Whited, B. Havumaki, A. Allison, N. Peluso, T. Woolf. 2019. 

Making Electric Vehicles Work for Utility Customers: A Policy Handbook for Consumer Advocates. 
Synapse Energy Economics for the Energy Foundation. 

Camp, E., A. Hopkins, D. Bhandari, N. Garner, A. Allison, N. Peluso, B. Havumaki, D. Glick. 2019. The 
Future of Energy Storage in Colorado: Opportunities, Barriers, Analysis, and Policy Recommendations. 
Synapse Energy Office for the Colorado Energy Office. 

Napoleon, A., B. Havumaki, D. Bhandari, T. Woolf. 2019. Review of New Brunswick Power's Application 
for Approval of an Advanced Metering Infrastructure Capital Project: In the Matter of the New Brunswick 
Power Corporation and Section 107 of the Electricity Act; Matter No. 452. Synapse Energy Economics for 
the New Brunswick Energy and Utilities Board Staff. 

Whited, M., B. Havumaki. 2019. GD2019 04 M: DC DOEE Comments Responding to Notice of Inquiry. 
Synapse Energy Economics for the District of Columbia Department of Energy and Environment. 

Timmons, D., A.Z. Dhunny, K. Elahee, B. Havumaki, M. Howells, A. Khoodaruth, A.K. Lema-Driscoll, M.R. 
Lollchund, Y.K. Ramgolam, S.D.D.V. Rughooputh, D. Surroop. 2019. Cost Minimization for fully 
Renewable Electricity Systems: A Mauritius Case Study. Energy Policy. 133, 110895. 

Napoleon, A., T. Woolf, K. Takahashi, J. Kallay, B. Havumaki. 2019. Comments in the New York Public 
Service Commission Case 18-M-0084: In the Matter of a Comprehensive Energy Efficiency Initiative. 
Comments related to  NY Utilities report regarding energy efficiency budgets and targets, collaboration, 
heat pump technology, and low- and moderate-income customers and requests for approval. Synapse 
Energy Economics on behalf of Natural Resources Defense Council. 

Havumaki, B., E. Camp, B. Fagan, D. Bhandari. 2019. Planning for the future at the CTGS Site: Report on 
the Decommissioning Proposal of Maritime Electric. Synapse Energy Economics for Carr, Stevenson, and 

MacKay. 

Havumaki, B., J. Kallay, K. Takahashi, T. Woolf. 2019. All-ElectricSolid Oxide fuel Cells as an Energy 
Efficiency Measure. Synapse Energy Economics for Bloom Energy. 

Takahashi, K., B. Havumaki, J. Kallay, T. Woolf. 2019. Bloom Fuel Cells: A Cost-Effectiveness Brief. Synapse 
Energy Economics for Bloom Energy. 
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Havumaki, B., T. Vitolo. 2019. Comments to the Mississippi Public Service Commission: In response to the 
report of Acadian Consulting LLC. Synapse Energy Economics for Gulf States Renewable Energy 

Industries Association, Sierra Club, and 25 x’25. 

Whited, M., J. Kallay, D. Bhandari, B. Havumaki. 2018. Driving Transportation Electrification forward in 
Pennsylvania: Considerations for Effective Transportation Electrification Ratemaking. Synapse Energy 

Economics for Natural Resources Defense Council. 

Havumaki, B. 2018. Hydropower in the Decarbonized Mauritian Grid: A Prospective Study. Master’s 

Thesis. 

Havumaki, B., G. Mavrommati, C. Makriyannis. 2018. World Bank Water Management, Sanitation, and 
Conservation Projects in Developing Countries: A Guide to Cost-Benefit Analysis. Report for the World 

Bank. 

TESTIMONY 

Illinois Commerce Commission (Docket No. 22-0067): Direct and Rebuttal Testimony of Melissa Whited 
and Ben Havumaki regarding the performance incentive mechanisms and tracking metrics proposed by 
Commonwealth Edison Company and Ameren Illinois Company. On behalf of the State of Illinois. April 6, 
2022. 

Illinois Commerce Commission (Docket No. 22-0063): Direct Testimony of Melissa Whited and Ben 
Havumaki regarding performance incentive mechanisms and tracking metrics proposed by Ameren 
Illinois Company. On behalf of the State of Illinois. March 30,2022 and May 25,2022. 

Public Utilities Commission of New Hampshire (Docket DG 21-104): Direct Testimony of Courtney Lane 
and Ben Havumaki regarding Northern Utilities Inc.’s proposed multi-year rate plan, which includes a 
proposed residential customer charge, the company’s reliance on the minimum-system method for 
classifying distribution mains costs and i ts implication for rate design and class cost allocation. On behalf 
of The Office of Consumer Advocate. April 1,2022. 

Public Utilities Commission of New Hampshire (Docket No. DE 21-030): Direct testimony of Melissa 
Whited and Ben Havumaki regarding Until Energy Systems’ multi-year rate plan, grid modernization 
proposal, overall rate increases for the residential class, allocation of costs among rate classes, increase 
to the residential customer charge, and revenue decoupling mechanism. November 18 and 23,2021. 

Rhode Island Division of Public Utilities & Carriers (Docket No. 5189): Direct Testimony of Tim Woolf 
and Ben Havumaki. November 17,2021. 

Hawaii Public Utilities Commission (Docket No. 2018-0088): Panel testimony by Ben Havumaki 
regarding performance incentive mechanisms. On behalf of the Division of Consumer Advocacy, 
Department of Commerce and Consumer Affairs. September 21,2020. 

Georgia Public Service Commission (Docket No. 42516): Direct Testimony of Melissa Whited and Ben 
Havumaki. On behalf of Sierra Club. October 17, 2019. 
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Woolf, T. B Havumaki. 2022. “Economic Assessment of Grid Modernization Plans.” Presentation at the 

NASUCA 2022 Mid-Year Meeting. 
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EXECUTIVE SUMMARY 1 ’ 1  
At the end of this tumultuous and historic year, 
West Virginia’s electric utilities wdl publish plans 
showing the resources they intend to use to 
generate electricity for West Virginians over at 
least the next decade. 

In anticipation of those plans, this report 
regarding West Virginia’s Energy Future shares i 
the following findings bas 
of research, economic m 
expert feedback: 

0 For at least five reasons, our electric 
utilities urgently need to consider a 
major ramping up of renewable energy 
and energy efficiency that begins today. 

-1 

These five reasons provide the backdrop for why 
we need to consider a major ramping up of renewable 
energy and energy efficiency. 

1 .  Renewable energy is now cheap, and it’s continuing to get 

2. Customers - both businesses and individuals - overwhelmingly are demanding 
renewable energy. 

3. Diversifying our power resource mix IS critical to competing in the growing regional 
renewable energy economy and, more broadly, securing a place in the 21 century 
energy economy. 

4. The financial risk posed by emissions from power plants IS growing due to majority 
public support for bipartisan proposals to address climate change by charging fees 
for carbon dioxide e 
hardest because those plants emit the most carbon dioxide. 

5. Major lenders and investors increasingly are withholding capital from utilities that aren’t 
transitioning away from emission-heavy resource mixes. 

ons. These fees would necessarily hit coal-fired power plants 



0 A major ramping up of renewable energy and energy efficiency in West Virginia 
over the next fifteen years would be cost-competitive versus our current trajectory 
of continued dependence on coal - while also delivering important additional 
benefits. 

Specifically. diversifying our electric resource mix through a major ramping up of renewable 
energy and energy efficiency: 

1 .  

2.  

3. 

4. 

5. 

6. 

Is cost-competitive versus our current trajectory of continued dependence on coal - 
either I 5% cheaper or 5 5% more expensive depending on whether a modest carbon 
dioxide emissions fee is charged (as is currently anticipated in the planning of most 
electric utilities). 

Creates thousands of renewable energy and energy efficiency jobs, presents a net- 
positive impact on overall employment in the state through 2030, and has an almost 
neutral (-0.0002%) net-impact on overall employment through 2035. 

Would diversify our economy, reduce our exposure to downswings in the coal industry, 
and enable us to join the growing regional rene 

Would leave the door open for innovation in the coal industry to address emissions 

energy economy. 

es and regain competitiveness. 

Creates no new liabilities for emissions and reduces our financial exposure to fuel costs. 

Avoids billions of dollars’ worth of adverse health impacts. 

irginia’s ramping up of renewable energy and energy efficiency should be 
d with a federal reinvestment in miners, coal communities, and our 

new energy economy. 

As Congress considers bipartisan proposals to ch for carbon dioxide emissions, our 
congressional leaders should consider withholding their support unless the le 
paired with a federal reinvestment in West Virginia to honor the contributions of our coal 
communities and secure West Virginia’s role in the new energy economy. Doing so can 
ensure that ramping up renewable energy and energy efficiency in West Virginia is beneficial 
for all West Virginians and creates positive employment effects not only through 2030 but 
also beyond. 

0 We can make the ramping up of renewable energy and energy efficiency in West 
Virginia work for everyone, including customers, current power plant workers and 
their communities, and our electric utilities. 

The ramping up of renewable energy and energy efficiency in West Virginia can and should 
be pursued in a way that works for our utilities. their employees and communities, and 
customers. West Virginia can benefit from the example of other states like New Mexico that 
are demonstrating how low-cost debt can be used to replace legacy fossil fuel power plants 
with new renewable energy facilities - all while listening to communities and delivering jobs 
and other economic benefits 

fn 



The West Virginia Legislature already took an important step in this direction in 2020 when 
the House of Delegates unanimously passed Coal Transition Plan legislation. This legislation 
would mandate worker and community input in a planning process coordinated by the W.V. 
Department of Commerce to anticipate and strategically respond to economic dislocations 
caused by coal's declining competitiveness. If this unanimous bipartisan legislation is also 

resources and coordination to efforts to make the 
energy transition work for all West Virginians. 

by the Senate and Governor, it will bring increased 

Especially when presented in this summary form, 
our findings could be perceived as suggesting 
that diversifying the electric resource mix in 
West Virginia by ramping up renewable 
energy and efficiency will be easy That 
certainly is not the case 

A 
The transition described in our 
report can only be implemented 
in a favurabie way if rt is carried 
out with deliberate planning 
and care for everyone involved 
(as contemplated in the Coal 
Transition Plan legislation 
passed by the House of 
Delegates). Notwithstanding 
the challenge involved, it is 
a process that we should 
embark oil urgently and with 
determination. Avoiding this 
discussion will not temper the 
broader economic and financial 
forces that are transforming the 
energy industry around us. Therefore, 
we should confront this challenge head 
on and begin a new of chapter of West 
Virginian energy leadership with the grit and 
perseverance that Mountaineers have demonstrated 
for centuries. 

c 
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BACKGROUND I 5 REASONS WHY 
WE NEED TO CONSIDER RAMPING 
UP RENEWABLE ENERGY 
BEGINNING TODAY 

West Virginia's electric utilities will publicly propose 
plans at the end of this year that set forth the power 
generating resources the u 
the next decade. 

es intend to employ over 

There are at least five reasons why the utilities need to I 
consider featuring in their plans a major ramping up 
of renewable energy and energy efficiency that begins 
today. 

m plan that does not 
for these five considerations will risk unnecessary 
costs for West Virginia customers and missed economic 
opportunities for West Virginia workers and businesses. 

1 REMEWMLE ENERGY IS NOW C 
AND IT'S GEfnNG C' ----- 

Renewable energy cost declines have been dramatic over the past decade, and the decreases 
continue to exceed forecasts. 

Since 2009. the cost of solar energy and wind energy have decreased by 90 percent and 71 
percent respectively.' Specifically, solar energy has gone from $359 per megawatt-hour to $37 
per megawatt-hour.? These figures do not even include any applicable tax incentives or rebates.j 
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As a result of these dramatic cost declines, new 
renewable energy projects frequently are not 
only cheaper than new fossil fuel power plants, 
often a new renewable energy project is 
cheaper to install and operate than the 
ongoing cost to operate and fuel an 
existing coal-fired power plant. 

In an October 2020 analysis, the financial 
advisory firm Lazard estimated that the ongoing 
cost of a new solar energy project (including 
after incorporating the initial construction costs) 

att-hour. whereas the ongoing cost lust to operate an existing coal-fired is $24 to $32 per m 
power plant is $34 to $48 per megawatt-hour." In other words, building and operating a new 
renewable energy facility will often be cheaper than keeplng an existing coal-fired power plant 
running. The decision to replace a coal-fired power plant with renewable energy is therefore similar to 
deciding to buy a new refrigerator because the upfront cost can quickly be recouped through 
immediate energy savings. 

Due to the increasing frequency with which new renewable energy projects have been shown to 
be cheaper than existing coal-fired power plants, a recent analysts determined that, as of 201 8, 74 
percent of US.  coal capacity could be replaced 
by nearby renewable energy generation with 
immediate cost savings, 

shown in the adjacent map, the coal facilities 
that will be more expensive than local renewable 
energy in 2025 include every single coal power 
plant in West Virginia. Other recent analyses have 
confirmed that certain West Virginia coal-fired 

er plants have already been losing millions of 
dollars over the past three years and are likely to 
continue losing money into the 

Given the speed with which coal-fired power 
plants are becoming uneconofmical versus 
renewable energy power plants, West Virginia's 
electric utilities urgently need to consider 
diversifying their resource portfolios to include 
more renewable energy fac 
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I REASOH NO. 2 1 CUSTOMERS ARE DEMANDING RENEWABLE ENERGY 

The ratid decline in renewable enerav costs is Dart 01 whv customers - 
- 3  

businesses and individuals - are demanding renewable energy. 

Another reason is cost certainty. While no one knows what 
coal or natural gas fuel prices will be in 2030, we do know 

A that sunshine and wind will continue to be free. 

Regardless of the reason, we know that businesses 
and individuals are demanding renewable energy. 

BUSINESS DEMAND FOR RENEWABLE ENERGY 

Because of the magnitude of therr energy needs (and 
the corresponding bargaining power that comes with 
it), businesses in particular have emerged as major 
drivers of demand for renewable energy. 

A 

A prominent example of the strong demand from 
businesses for renewable energy is the REI 00 Initiative. 
The REI 00 Initiative represents over 250 major companies, 
including businesses like Anheuser-Busch, General Motors, 
Kellogg’s, Trane, and PNC. that have committed to procure 100 
percent renewable electrtcity.7 Of particular importance to West 
Virginia from the RE1 00 group due to their local employment impacts 
are Walmart, Procter &Gamble, Target, and General Milts. Looking beyond 

procurement efforts I 
ive, other major employers in West Virginia with significant renewable energy 

de Amazon, AT&T, Home Depot. Lowe’s, PepsiCo, Toyota. and UPS. 

As our state’s economic deveiopment officials h 
in West Virginia is 
Secretary Ed Gaunch relayed to state legislators that when a company is considering an investment 
in West Virginia “[ijnvariably . , . the first or second question in terms of criteria [will be]: Where does 
your state stand in terms of renewable energy?’’b Because of the current lack of renewable energy in 
West Virginia, “[flrankly. we don’t ever make the cut.” Secretary Gaunch explained.3 This unfortunate 
situatron was reiterated to our legislators by Mike Graney, Executive Director of the West Virginia 
Development Office, who said: “Not having. frankly, the solar box checked IS a problem, and we’ve 
heard that from a lot of different companies.“” 

explained. building renewable energy pr 
al to attracting and retaining major employers. In February, our Commerce 
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WIDESPREAD DEMAND FOR RENEWABLE ENERGY 

While major employers sometimes represent the loudest voice demanding renewable energy, 
they certainly are not alone. In an opinion poll performed on behalf of the electric utilities’ national 
trade association. 74 percent of customers that utilities should use solar energy “as much as 
possible,” and 70 percent of customers agreed that “[iln the near future, we should produce 100% of 
our electricity from renewable energy sources.”‘ ’ 

Utilities have recognized this widespread demand for renewable energy from their customers, 
including American Electric Power - the parent company of Appalachian Power and Wheeling 
Power - which has stated, “What we have learned is that a strong majority of customers, especially 
large commercial and industrial customers, want clean energy.” 

Acting on this demand from customers for renewable energy, West Vi 
quickly begin assessing how to make more renewable energy available to their customer 

ng our energy resource mix by ramping up renewable energy is not just a matter of cost 
savings and satisfying customer preferences, it is critical to the future economic competitiveness of 
West Virginia. 

While our coal legacy is a point of pride for many West Virginians, our ongoing dependence on coal 
has left us dangerously vulnerable to swings in the coal industry. Moreover, our neighboring states 

and compete in that thriving renewable energy economy in the region - and the 21”‘ century energy 
economy more broadly - we need to begin a significant buildout of renewabte energy in West 
Virginia. 

ard with growing a renewable energy economy. For us to meanngfull 



THE ECONOMIC DANGERS OF CONTINUED DEPENDENCE ON COAL 

As identified recently in West Hrglnia Economic Outlook: 2020-2024 published by the West Vii ginia 
University Chambers College of Business and Econoinics. the coal downturn that occurred froin 
201 2 through 201 6 led to West Virginia "cities and counties not only experienc[ing] steep losses 
in severance taxes as coal production fell sharply but also struggl[ing] with drops in B&O 

property tax, local sales and other types of revenue as several major mining 
companies and all their affiliate companies entered bankruptcy or were 

severely financially impaired enough not to pay taxes and othei 
liabilities ' ~ Those "losses filtered down the supply chain to 

did business with mining companies' such that those 
. manufacturers, wholesalers and other companies that 

businesses "experienced revenue losses of their own ' 
What's more, '[l]osses in population only exacerbated 

problems for many areas as local school systems 
saw funding declines." According to the same 
report, public finances also suffered at the state 
level during this period, "with much of the revenue 
drop-off tied to eroding coal and natural gas 
severance tax collections " '  

Notwithstanding a minor rebound in coal 
production in southern West Virginia in 201 7 and 

201 8, ' West Virginia Economic Out/ook 2020- 

employment of 2 3 and 1 7 percent respectively on 
an annual basis from 2020 through 2024 '" During this 

period, coal mining operations in southern West Virginia 

2024 forecasts declines in coal production and 

5 
ale expected to "face significant pressure I'  and coal 

operations in northern West Virginia will face "appreciable 
downside risks "' A 

One can only expect that the forecasted decreases in coal production 
and employment will yet again result in the corresponding problems they have 

caused in the past: government revenue declines, population loss, cuts to education budgets, 
and negative effects on related businesses. To reduce our vulnerability to downswings in the coal 
economy, it is critical that West Virginia's electric ut es contribute to the dive 
sector by considering a ramping up of renewable energy and energy efficiency. 

cation of our energy 

20 M 



COMPETING IN THE GROWING REGIONAL RENEWABLE ENERGY ECONOMY 

Today, our neighboring states are already charging ahead with building renewable energy economies 
- with examples including Maryland’s commitment to generate 50 percent of its electricity from 
renewable sources by 2030 and Virginia’s commitment to generate 100 percent of its electricity from 
emission-free sources by 2050. Our neighbors are embarking on this endeavor not only to improve 
public health by reducing emissions - but also to ensure a strong econoinic position deep into the 
2ls century. 

Before the COVlD-19 crisis. the clean energy industry employed over 3 million Americans - as 
many as three times the number of Americans working in the fossil fuel sector -’ Growth in the 
sector has swelled over the past five years, bolstered by expanding employment opportunities in 
energy efficiency, renewable energy construction and operations, clean vehicles, and expanding 
and upgrading the electric grid.” Importantly, the sector is broad in terms of trade skill and level of 

technicians. engineers, and more.5’ Looking forward at likely energy industry employment trends, 

electricity in the Un 
“declining costs of 
economic realities and acting to ensure their place tn a changing energy sector 

ertise, encompassing everything from trad nal construction and maintenance, to elec 

ment of Energy predicts that renewable energy will constitute the largest source of 
States by 2050 (even without any f 
and wind renewable capacity.”2J Our neighboring states are reacting to these 

I or state policy changes) due to 

At present, West Virginia is enabling the buildout of a renewable energy economy in neighboring 
states without securing a future in that economy for ourselves. Vi 
to shutting down all of its in-state coal-fired power plants by the 
out its renewable energy economy over the next decade, coal plants i 
continue to provide power to the grid in Virginia during this transition 
adequately built out its renewable energy economy, the coal-fired po 
will no longer be able to compete on price with the new renewable 

Virginia from the buildout of renewable energy resources. 

la, for example, has committed 
of 2024.25 While Virginia builds 

ntime, no new jobs, economic activity, or property tax revenue will have been created in West 

To compete with the flourishing renewable energy economies in our neighboring states and ensure our 
place in the 21‘ century energy economy, West Virginia must immediately begin planning how to catalyze 
our own renewable energy economy through the diversification of our electric utilities’ portfolio mix. 

Some will argue that we should just utilize coal as long as possible. But forecasts showing 
weakening coal economics into the foreseeable future demonstrate that this would be a recipe for 
a costly, slow decline - all while missing out on the opportunity to build a 21 century renewable 
energy economy in West Virginia 



calls for carbon dioxide emission fees are coming not only from environmental advocates 
are coming from prominent voices on e srde of the political aisle as well as from major 

businesses that will be signiftcantly impacte emissions fees The expanding chorus in favor of 
charging emissions fees is primarily in response to the consensus that (1 emissions are increasing 
global average temperatures, (2) the increase in global average temperatures threatens human 
health and global security, and (3) transitioning to a nearly emission-free electric power sector 
worldwide is necessary to avoid the most devastating impacts on humans and the economy. 

Showing that this recognition of emission risks bridges across the political aisle, our Representative 
David McKinley (R-WV) recently wrote together with a Democratic colleague, Rep. Kurt Schrader 
(D-OR), that “[cllimate change IS the greatest environmental and energy challenge of our time, and 
our government is failing to meet It.”‘- Similarly, in a message titled “It’s time to act on climate 
change,” our Senator Joe Manchin (D-WV) in 201 9 voiced together with his Republican counterpart 
on the Senate Energy & Natural Resources Committee, Sen Lisa Murkowski (R-AK), that “[tlhere 

ion that climate change is 
leaders for their respective parties stated that they “are committed to putting forward 

I or that human activities are driving much 

bipartisan solutions to help address [it].”’‘ 

Probably the most 
the “Carbon Dividends” plan, which would impose a fee on c n dioxide emissions and i 
all net proceeds from that fee to individual Americans.Sz Re bly, this proposal for charging 
emissions fees received support from companies that have major emissions in their operations 
like ConocoPhillips, BP, Ford, General Motors, Walmart, and Procter 8 Gamble.;’ Support for the 
Carbon Dividends emissLons fee plan, however, does not come only from major corporations. A 
national sample of registered voters in 2020 showed that 71 percent of voters want the federal 
government to take action to limit carbon dioxide emissio 
support charging a fee for carbon dioxide emissions and then returning the money back to 
individuals as a dividend.j2 Even among Republicans (who historically have been less supportive of 
federal action to reduce carbon dioxide emissions), this proposal enjoys two-to-one support, and 
among Republicans under 40 years of age, this support increases to three-to-one.’u 

minent bipartisan proposal for a long-term response to emission risks is 

and 65 percent of voters specifically 

Ultimately, we don’t know when and how the federal government is going to address the risks 
posed by carbon 
address climate ch 
know that most bipartisan national plans to reduce emissions include charging a fee for carbon 

missions. We do know. howe 
nd reduce emissions is strong 

that support for federal action to 
growing on a bipartisan basis We also 

ssions. Given this strong, bipartisan support for a national fee on emissions, prudency 

‘3 



requires that West Virginia’s electric utilities closely examine the potential high cost of emissions and 
the opportunity to avoid those costs by diversifying our power resource mix. This is the approach 
that most electric utilities now take when making long-term resource planning decisions.” 

PlTAL 1 

Regardless of whether electric ut es will act to reduce their exposure to the frnancial r 
carbon dioxide emissions, their shareholders and capital providers certainly will act - 

Following years of analyzing the financial risks posed by emissions, 2020 has become a tipping point 
in which the most prominent financial institutions are all announcing policies to steer their capital 
away from coal-dependent businesses. 

The highest profile move has come from BlackRock - the largest asset manager in the world - 

and “sooner than most anticipate - there will be a significant reallocation of capital.”3 BlackRock 
has elaborated publicly, stating that, because coal is “becomrng less and less economically viable,” 

elieve that the long-term economic or investment rationale justifie[s] continued 
investment in this sector.’Id- Spe 
portfolios companies that generate more than 25% of their revenues from thermal coal producti~n.”~’ 
Moreover, BlackRock has ed that it will “closely scrutinize . . . busine 
on thermal coal as a cost input, in order to understand whether they are effectively transitioning away 
from this reliance.“3x 

stated earlier this year that “we are on the e of a fundamental reshaping of finance’+ 

ally, BlackRock is “in the process of removing from [its] . . . 

This close scrutiny from BlackRock IS already landing squarely on electric utilities. In May of this 
year, BlackRock shared that it had contacted the chief executive officer of an electric utility portfolio 
company to raise concerns regarding certain coal projects and seek a rationale for the compan 
investments in coal energy.‘“’ As American Electric Power - the parent of Appalachian Power and 
Wheeling Power - has stated: “What they say matters” - elaborating that Amencan Electric Power 

“can’t provide the solutions that we provide if we don’t have investors behind it, And so if [financial 
institutions] say they do ant to invest cn companies that have 25% of their revenues coming from 

. carbon emission fac such as coal that‘s something that needs to be taken to heart.”? 

Far from being a rogue actor among the financial community, BlackRock’s new policies and actions 
represent the trend on Wall Street and beyond. Additional commitments from financial institutions to 
take capital away from coal-dependent companies include the following:” 

Y 
K 
3 
I- 

Y 

> 
0 
K 
Y 
2 Y 

a 



IlYSllTUTlON COMMITMENT 

Barclays "[Plrohibit financing to clients with more than 50% of their revenue from thermal coal as of 2020. 
transrbtonmg to 30% as of 2025, and to 10% as of 2030" 

BNP Paribas marget to end the use of coal by its eiectrcrty-produang custotnerb by the end of 2030' 

Citi assessing a "company's current efforts and 
signed to support its transition to a low-carbon energy future, including 

from coal-fired power sources" 

Goldman Sachs "For finanangs involving r sector companies 

JPMorgan 
Chase 

Morgan Stanley with companies that de r 
generation to understand 

As providers of capital begin cutting off funding fro compantes that are dependent on coal, West 
Virginia's electric ut es urgently need to examine a diversification of their power resource por7folros 
that begins today. A failure to begin ramping up emission-free power projects could mean that we 

nger have access to the caprtal that is needed to build power plants and transmission lines 
in the future. 

For each of the five reasons described above, our utilities need to consider featuring in their 
integrated resource plans a roadmap for ramping up renewable energy and energy efficiency that 
begins today. As described in the Findings section of our report, such a ramping up of renewable 

dependence on coal. 
mpetttive but also presents many other benefits versus our current 



FINDINGS I RAMPING UP RENEWABLE 
ENERGY BEATS CONTINUED DEPENDENCE 
ON COAL 

j 

West Virginia’s electric utilities are currently almost completely dependent upon coal. 

Appalachian Power, Wheeling Power, and Monongahela Power (“Mon Power,” which ad 
provides the power supply for Potomac Edison’s West Virginia territory) cu 
power plants to generate 72 percent, 100 percent, and 99 percent, respe 
they produce for their customers.4’ 

CURRENT ENERGY GENERATION BY WEST VIRGINIA’S ELECTRIC UTILITIES 

RENEWABLE 
ENERGY 5% HYDRO 4% 

NATURAL 
GAS 19% 

HYDRO 1% - 
MON POWER & 

POTOMAC EDISON 
L A 

COAL 72% COAL 99% COAL 100% 
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An evenhanded analysis shows that 
diversifying the electric ut 
portfolios by ramping up renewable energy 
generation and energy efficiency is better 
for customers, for utilities. and for West 
Virginia’s economy. 

Specifically, ramping up renewable energy 
and energy efficiency, 

Creates thousands of renewable 
energy and energy efficiency jobs and 
a chance for policymakers to ensure 
economic opportunities for coal 
workers and their communities into the 
future; 

regional new energy economy; 

Leaves the door open for innovation in 
the coal economy; 

Reduces our exposure to financial risks 
posed by emissions liabilities and fuel 
cost variability; and 

Avoids $1.5 to $3.3 billion in regional 
healthcare costs that otherwise would 
be incurred. 

Comparing Alterna tiwe Futures 

To explore West Virginia’s energy future, 
we modeled two alternative scenario 

“Continued Coal Dependence,” reflec 
a continuation of our current trajectory.4’ and 
(2) “Ramped Up Renewables,” reflecting a 
significant and deliberate diversification of our 
portfolio mix through the installation of renewable 
energy and energy efficiency. 

In performing this modeling, we utilized software 
that has been employed by major electric utilities 

~ 

throughout the United States - including by 
Duke Energy, Xcel Energy. and Public Service 
Company of New Mexico (PNM) - and we 
used industry-accepted cost figures from the 
US.  Department of Energy and its national 
laboratorres, adjusted as needed for a West 
Virginia-specific analysis 

Qur objective was to see if a more diverse 
resource mix in West Virginia could decrease 
costs, reduce risks, and strengthen economic 
opportunities in the state. 
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The Results 

The Ramped Up Renewables scenario would result in affordable, diversified resource portfolios that 
are less vulnerable to emissions liabilities and fuel cost varia 

In the year 2035, instead of continuing to rely on coal-fired power plants to produce 78 percent of 
electric generation, Appalachian Power would generate 23 percent from solar, 44 percent from wind, 
7 percent from hydropower, 11 percent from extsting natural gas fac es, and 15 percent from 

Similarly, in 2035. Wheeting Power would generate 57 percent of its electricity from wind, 19 percent 
from solar, and 24 percent from coal - instead of the business-as-usual scenario, which would 
result in continuing to depend on coal for 87 percent of generation. 

Mon Power (which ad 
needs) would also arrive at more diversified generation in 2035, with specifically 37 percent from 
wind, 40 percent from solar, 10 percent from hydro. and 13 
current trajectory would result in Mon Power continuing to depend on coal for 94 percent of electric 
generation in 2035. 

onally supplies Potomac Edison's West Virginia territory with its power 

cent from coal. In contrast, the 

APPALACHIAN POWER GENERATION IN 2035 
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MON POWER (INCLUDING POTOMAC EDISON): GENERATION IN 2035 
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The Pathway 

To arrive at these diversified generation portfolios in 2035, West Virginia's utilities would embark 
in a significant and deliberate ramping up of renewable energy and energy efficiency installations 
beginning in 2021, as described in greater detail below. 

Appalachian Power 

From 2021 through 2035, Appalachian Power would add 3,955 megawatts of solar, 3,684 
megawatts of wind, and 2,022 megawatts of battery storage capacity. These renewable 
energy additions would be complemente 
Appalachian Power's service territory eq 
2021 and increasing by 0.15 percent increments until leveling at en@ 
equal to 2.0 percent of electric toad per year in 2030. 

y a ramping up of energy efficiency installations in 
o 0.25 percent of the electric load in the territory in 

efficiency installations 

APPALACHIAN POWER: PATHWAY TO 2035 

CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES 

2021 2023 2025 2027 2029 2031 2033 2035 2021 2023 2025 2027 2029 2031 2033 2035 

Due to customers' power needs increasingly being met by renewable energy and energy 
efficiency, Appalachian Power would be able to gradually ramp down and, in 2028, ultimately 
retire the coal-fired John Amos Power Plant. As discussed above. we would only advocate 
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proceeding with such a major decision through an employee-guided and community- 
empowered process that ensures opportunities for employees at the John Amos Power Plant 
and the surrounding communities. Appalac Power would additionally be able to retire its 
share in the coal-fired Clifty Creek Power Plant in Indiana in 2024 and in the coal-fired Kyger 

Lastly, Appalachian Power's Moun eer Power Plant would be kept online. While the current 
iness and scientific consensus is that the electric power sector needs to be emission-free 

(or close to it) by mid-century. keeping the Mountaineer Power Plant online for now will enable a 
more gradual transition for Appalachian Power's customers and its current coal-fired power plant 
workers (giving time for Appalachian Power and policymakers to ensure that new opportunities 
and benefits are created for those workers and their communities). Keeping the Mountaineer 
Power Plant online also leaves the door open for innovation within the coal industry to address 
emissions liabilities and become competitive again in the new energy economy. 

Wheeling Power 

Under our proposed Ramped Up Renewables scenario, Wheeling Power would engage in a 
similar deployment of energy efficiency and renewable energy as Appalachian 
2035. 

WHEELING POWER PATHWAY TO 2035 
CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES 

2021 2023 2025 2027 2029 2031 2033 2035 2021 2023 2025 2027 2029 2031 2033 2035 

To combat its current complete dependence on coal, Wheeling Power would add 420 
megawatts of solar, 700 megawatts of wind, and 148 megawatts of battery storage capacity 
from 2021 through 2035. Wheeling Power would also install energy efficiency on the same 
trajectory as Appalachian Power. 
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As a product of this diversification of its power resources, Wheeling Power would be able 
to ramp down Unit 1 of the Mitchell Power Plant and retire it at the end of 2024. Again, we 
would only propose doing this through an employee- and community-guided process in which 
Wheeling Power and policymakers ensure new opportunities for workers and the surrounding 
community. 

Similar to Appalachian Power with the Mountaineer Power Plant, Wheeling Power could keep 
Unit 2 of the Mitchell Power Plant online to enable a more gradual transition and to leave 
the door open for innovation in the coal industry to address emissions liabilities and regain 
competitiveness. 

Man Power and Potomac Edison 

Mon Power (which additionally supplies the power for Potomac Edison's West Virginia territory) 
would follow a similar path as Appalachian Power and Wheeling Power under our proposed 
Ramped Up Renewables scenario. 

MON POWER (INCLUDING POTOMAC EDISON):51 PATHWAY TO 2035 

CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES 
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From 2021 through 2035, Mon Power would add 3,820 megawatts of solar, 2,300 megawatts of 
wind, and 48 megawatts of battery storage capacity. Mon Power's energy efficiency instailatrons 
would be on the same timehne described 
2021, increasing gradually to a levei equal to 2.0 percent of total electric load in 2030. 

e - equal to 0.25 percent of total electric load in 

Due to the addition of renewable energy resources and energy efficiency, Mon Power would 
be able to gradually ramp down 
we would only advocate procee 
employees and the affected communities in decision making and ensured that new employment 
opportunities and community benefits are being created. This also 
Power Plant, which Mon Power would be able to retire in 2033. 

, in 2029, retii-e the Harrison Power Station. Yet again, 
with this move if it was done in a way that involved 

lies to the Grant Town 



Lastly, similar to Appalachian Power and Wheeling Power, Mon Power would be able to keep 
the coal-fired Fort Martin Power Station online. This would enable more gradual transitions for 
employees and would also allow for the possibility of innovation in the coal industry over the next 
decade to eliminate emissions liabilities and regain competitiveness. 

Ramping Up Renewables Is Cost-Competitive 

The cost to West Virginia's electric utilities under each of these two scenarios is very similar. 
Regardless of which path the electric utility follows - Continued Coal Dependence or Ramped 
Up Renewables - the cost difference to the electric y is no more than five percent. The key 
variable is whether a fee on carbon dioxide emissions is ultimately imposed. If a modest emissions 
fee is imposed" - as is anticipated in planning processes of most electric utilities-" - then 
the Ramped Up Renewables path wou rovide savings to the utility versus Continued Coal 
Dependence. Even without an emissions fee, however, the cost difference of the Ramped Up 
Renewables scenario is no greater than five percent versus Continued Coal Dependence. 

Notably, the cost comparisons discussed in this report do not even account for other costs that 
customers in West Virginia wi 
perform upgrades to comply with environmental safeguards. While these additional environmental 
compliance costs were too uncertain to account for in our modeling, they are real and substantial. 
According to a recent regulatory filing by FirstEnergy, for example, Mon Power and Potomac Edison 
expect to incur $247 million in additronal capital and maintenance costs just between 201 8-2025 
to reduce pollution at their West Virginia coal-fired power plants and comply with environmental 
safeguards.:? The magnitude of this cost is equal to almost one quarter of the fees that FirstEnergy 
would pay over the same amount of time if a fee on carbon emissions is imposed, yet it is not even 
represented in the cost comparison shown below. 

ely incur in connection with coal-fired power plants as utilities 

COST TO AMERICAN ELECTRIC POWER OF RAMPED UP RENEWABLES 
(Appalachian Power & Wheellng Poweo 

With Emissions Fee: 2.9% cheaper than Continued Coal Dependence. 

No Emissions Fee: Only 4.4% more expensive than Continued Coal Dependence. 

COST TO FIRSTENERGY OF RAMPED UP RENEWABLES 
(Mon Power & Potomac Edison) 

With Emissions Fee: 

No Emissions Fee: 

4.3% cheaper than Continued Coal Dependence. 

Only 5.0% more expensive than Continued Coal Dependence b 



Given that the cost to our electric u 
Ramping Up Renewables - and Continued Coal Dependence might even prove significantly more 

e due to emissions fees and costs incurred to reduce pollution - it is important to look at 
er impacts of these two scenarios, including other benefits that Ramped Up Renewables 

ies of Continued Coal Dependence is similar to the cost of 

would deliver to Virginia beyond cost savings. 

Ramping up renewable energy and energy efficiency creates jobs - as well as a chance for 
policymakers to ensure economic opportunities for coal workers and their communities 
into the future. 

Ramping up renewable energy and building a new energy economy in West Virginia would lead 
directly to lob creation. 

Just the solar project and energy efficiency installations in the Ramped Up Renewables scenario 
alone would create the equivalent of almost 3,000 full-time jobs. 

Even in a h rted analysis in which one assumes that no measures will be taken to ensure new 
opportunities for current power plant workers or coal miners,-’ the net employment impact of the 
Ramped Up Renewables scenario through 2030 IS equivalent to the creation of 1 ,I 55 full-time jobs. 
This net calculation is inclusive of all upstream and downstream employment effects of the buildout 
of renewable energy resources and the gradual retirement of coal-fired power plants. 

Looking beyond 2030, the slowdown in the fossil fuel economy - in the absence of deliberate 

countermand the economic growth from building new renewable energy projects. Specifically, on a 
net basis, the employment impact in West Virginia from the Ramped Up Renewables scenario IS a 
0 0002 percent decrease when looking at the full study period of 2021 through 2035. 

res to ensure new opportunities for current coal workers - does eventually catch up with and 

While West Virginia can proceed with Ramping Up Renewables beginning today and know that 
the net employment impacts through 2030 will be net positive, our electric utilities should carry out 

power plant worker 

economy that ensures their prosperity beyond 2030.5 

ion of our resource portfolio in a way that guarantees new opportunities to current 
In addition, our policymakers in Charleston and Washington, D.C. should 

a federal reinvestment in West Vi ’s miners, coal communities, and a new energy 

Ramping Up Renewables diversifies our economy and puts us on competitive footing in 
the regional new energy economy. 

bors like Virginia and Maryland are charging forward with a new energy economy - leading 
to a major buildout of renewable energy projects and the creation of new energy companies. In 
contrast, recent headlines regarding the coal industry often include the words “bankruptcy” or 
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Ramping up renewable energy retains future opportunities for the coal economy. 

As discussed above, despite the increasing difficulty that coal power plants have in competing on 
price against renewable energy. our proposed Ramped Up Renewables scenario retains the Fort 
Martin Power Station and the Mountaineer Power Plant, as well as Unit 2 of the Mitchell Power 
Plant This approach not only allows for a more gradual transition in which our electric utilities and 
policymakers can ensure that power plant workers and their coinmunities have new opportunities 
and benefits, it also leaves the door open for the coal industry to develop new technologies over the 
next decade and restore its competitive position following recent challenges 

If technologies to address the emissions liabilities at coal-fired power plants become economically 
competitive over the next decade. these power plants will stand ready to deploy those technologies 
(or, if more economical, be replaced with them) Even if such technologies do not become cost 
competitive over the next decade, keeping these power plants online for now will have maintained 
a lifeline for the coal industry while it develops new economically competitive technologies. This 
evolution of the coal industry is being supported by each member of our congressional delegation 
through the COAL TeCC Act (“Creating Opportunities and Leveraging Technologies for Coal Carbon 
Act”).- This proposed legislation would support the development of new coal-derived technologies 
and materials like advanced carbon fiber and building materials. ‘ 
Debates over energy in the past have often descended into over-simplified “all-or-nothing,” “for-or- 
against” shouting matches. 
dependence on coal while also maintaining an opportunity for the coal industry to evolve and 
compete in the new energy economy. 

propose a prudent approach that reduces our current com 

Ramping up renewable energy creates no additional Iiabilities for emission costs and 
reduces exposure to fuel costs. 

Because our proposed Ramped Up Renewables scenario does not build any new fossil fuel power 
plants, it avoids creating any new potential liabilities for emission costs, and it also reduces our 
exposure to variability in fuel costs. 

As discussed in the Background section of this report, we do not know whether and how carbon 
dioxide emissions might be regulated in the future. We do know, however, that support for federal 
action to reduce emissions is strong and growing on a bipartisan basts. In fight of the multiple 
bipartisan proposals being considered for reducing emissions by imposing a fee on carbon 
emissions, our Ramped Up Renewables scenario avoids adding to the bill we would face under 
such proposals by not building any new fossil fuel power plants. 

We also do not know how much the fuel for fossil fuel power plants will cost in the future. In contrast. 
the capital costs for renewable energy facilities are known in advance, and fortunately there is no 
fuel cost to be incurred subsequently for the sunshine or the wind. By not building new fossil power 



nts, the Ramped Up R ainty ds the 

savings from avoided healthcare 
costs. 

P 

Just the reduced 

CONCLUSION 

Ramping Up Renewables would decre e our current dependence on coal by sign 
rsifying our resource portfolio wrth additions of solar, wind, and energy efficiency. The cost to our 
es of doing so is comparable to the cost of their current trajectories, but the benefits to West 

Virginians are considerable In addition to avoiding billions of dollars in healthcare costs in the region, 
West Virginians would join in the growth of the renewable energy industry and ensure West Virginia's 
place in the new energy economy. 



4 i SUPPLEMENTAL BRIEFS 

WEST VIRGINIA’S RENEWABLE ENERGY RAMP-UP SHOULD BE COMPLEMENTED BY A 
FEDERAL REINVESTMENT IN MINERS, COAL COMMUNITIES, AND OUR NEW ENERGY 
ECONOMY 

As set forth in the main section of our report, West Virginia can begin ramping up renewable 
energy today, and doing so would be cost-competitive and create new job opportunities for many. 
In the absence of an ad 
however, the net long-term impact on the overall state economy will be flat. This IS because the 
slowdown in the fossil fuel economy will eventually catch up with and countermand the economic 
growth from the renewable energy and energy efficiency buildout. 

onal investment in West Virginia’s coal workers and coal communities, 

We believe that West Virginians - espe their communities - deserve better 
to “break even” in the transition to a new energy economy. 

Mountaineers made an essential contribution to America’s economic rise in the 19th and 20th 
centuries through the mining, combustion, and transportation of coal. Its critical that this 
contribution be honored in two ways: First. by protecting the livelihoods and health of the individuals, 
families, and communities that sacrificed to make this contribution. Second, by securing the 
participation of coal communities in the new ene economy that is being built with renewable 

energy efficiency, industrial carbon capture and utilization, and advanced manufacturing. 

As Congress weighs bipartisan proposals for a carbon fee and dividend (among other proposals for 
ions), we suggest that our congressional leaders should consider withholding 

or any such proposal unless the legislation is paired with a federal reinvestment in 
hat honors the contributions of our coal communities and secures West Virginia’s role 

in the new energy economy. 
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Examples of potential actions to honor the contributions of West Virginians in the coal economy and 
secure West Virginia's future in the new energy economy include the following: 

HONORING THE CONTRIBUTIONS OF MINERS 
AND COAL COMMUNITIES 

SECURING WEST VIRGINIA'S ROLE IN THE 
NEW ENERGY ECONOMY 

Guarantee of Miner Pensions. Healthcare, and Black 
Lung Benefits 

Full Funding for Mine Remediation and Reciamation 
Increased Funding for Brownfield Redevelopment in Coal 
Communities 

Job Creation Through Ptugging and Remediation of 
Abandoned Oil and Gas Wells 

Expanded Investment in Coal Communities through 
the Appalachian Regional Commission and Economic 
Development Administration 

Consideration of Relocating the Appalachian Regional 
Commission to Wesf Virginia 

1 Tax Revenue 
mvms Relief 

Fund) 

Inwstment in the National Coal Heritage Area 

Low-Cost Loans (or Loan Guarantees) to Enable Legacy 
Power Plant Retirement and Replacementi4 

Incentives for Renewable Energy Projects Built in Coal 
Communities 

Incentives for Emission-Reducing Manufacturing Facility 
Investments in Coal Communities 

Steering of Emission Reducing Energy and Industrial RD&D 
cnto Coal Communities 

Securing a reinvestment in coal communities and West Virginia's energy economy will ensure that 
Ramping Up Renewables creates net positive employment effects not only through 2030 but also 
beyond 

As just one small e ple of how a federal reinvestment in West Virginia's energy economy could 
supercharge the mic effect of Ramping Up Renewables, we modeled the impact of building 
that scenario's proposed wind farms in West Vir 
was an additional 1,267 jobs and $1.2 billion in personal income created in West Virginia from the 
Ramped Up Renewables scenarro. This example is indicative of the type of energy future that West 
Virginia's congresstonal leaders could deliver in connection with any car 

la instead of Indiana and Illinois.? The result 



Rather than being a threat to West Virginia workers and communities, proposals being considered 
to address climate change and reduce emissions could provide an opportunity for securing West 
Virginia's place in the new energy economy. We urge our policymakers to consider making the most 
of this opportunity. 

WE CAN MAKE THE RAMPING UP OF RENEWABLE ENERGY WORK FOR EVERYONE 

In addition to simply 
costs down for customers, ensure the livelihoods o? power plant workers, keep tax revenues flowing 
to power plant communities that depend on them. and maintain financial viability for the electric 
utilities. 

ping the lights on, a plan for West Virginia's energy future must also keep 

Especially if reinforced with a federal reinvestment in West Virginia, ' the ramping up of renewable 
iciency in West Virginia can be pursued in a way that works for everyone. 

Keeping Costs Down & Maintaining Financial Viability for Utilities 

As described in the main body of our report, the cost to our electric utilities of Ramping Up 
Renewables is comparable 
ends up being imposed toward the end of this decade, then Ramped Up Renewa 
percentage points cheaper than Con 

Coal Dependence wi 
for Ramped Up Renewables, therefore, is not in its expense but in the complexity of replacing 

community to confront this challenge 

cost of Continued Coal Dependence. If a modest emissions fee 

d Coal Dependence. If an emissions fee is not imposed, 
a few percentage points cheaper. The difficulty of paying 

ly assets with new affordable assets. Fortunately, West Virginia is not the first state or 

When transitioning from coal-fired power plants to new renewable energy fac 
have benefitted from a tool commonly referred to as securitization but more easily understood as 
a refinancing. The key ingredient in this process is paying off the remaining cost of a retiring power 
plant with low-cost debt, which allows the utility to shrink the amount that customers are paying for 
the old power plant. Simultaneously, the utility then no longer has fuel, operations, and mainten 
costs for the old power plant because I 
eliminated operations costs, the utility I 

been retired. Using the savings from low-cost debt and 
to finance and build new renewable energy projects. 

w 
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The illustration below demonstrates the basic concepts of this refinancing tool: 

mmut  
BenePi 

Typical utility 
return of 8-10% Reftnance with 

3.4% bond 

Utdities can reinvest in 
clean energy to grow their 

earnings 

Rehirri of 
Uhhtl' cap&/ 

Capital 
2 2 3  Recycling 

t 

(KD PLAlUT FWEL 

N 
s 

NEW PLANT WI1 
SCURlTlZATlOF 

ng costs down for customers, a refinanced transition from old assets to new 
above also maintains financial st y for utilities. The capital balance for the old 

power plant IS replaced wi 
This is rmportant because 
balances and not on fuel, operations, and maintenance costs. Savings for customers are maintained 
through the low-cost refinancing and the reduction of costs. 

similar or larger capital balance for new renewable energy projects. 
s only receive a financial return (through customer rates) on capital 

Ensuring Opportunities for Workers and Stability for Communities 

The other important stakeholders in this tr sition are workers and communities. Our current power 
plants are not only major employers, they are also significant contributors to local government 
revenues that support vital services. Therefore, as discussed in the main section of our report,"" 
the processes to ramp down and retire any existing power plants must be employee-guided and 
community-empowering . 

Specifically, employees should be given new opportunities. Some opportunities wrll be created 
directly on-site through the decommissioning of old power plants. Others will be created through the 
construction of new projects and through electrification and grid modernization efforts. The details 
of these new opportunities will need to be further developed through a long-term, employee-guided 
process. The important thing for now is that the starting point for these processes should be that 
every affected power plant worker will be afforded a new opportunity. 

Our electric utilities should additionally take efforts to reinvest in communities that are currently home 
to power plants by building new renewable energy projects there. Doing so would help to maintain 
important tax revenues and also make sure that these communities are part of the new energy 
economy. 

I- s 
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Synapse used the Encompass capacity expansion and production cost model licensed from 
Anchor Power Solutions, to examine two different scenarios over the 15-year analysis period from 
2021 to 2035.” The EnCompass model combines information about forecasted peak and annual 
energy demand together with the capital and operating costs of new and existing resources to 
produce an optimal, least-cost resource portfolio and generatlon mix. Specifically, the model does 
the following: (1) builds new resources when necessary to meet peak demand plus a required 
reserve margin; (2) simulates economic dispatch of the various generating resources; and (3) 
calculates the total cost (capital and operating) of the respective resource portfolio options, referred 
to as the utility’s revenue requirement. 

Our modeling focused on two scen 
Renewables,” and examined three West Virginia utilities: Appal n Power Company (“APCo”), 
FirstEnergy (consisting of MonPower and Potomac Edison), and eling Power Company 
(“Wheeling Power”). In the first scenario. Continued Coal Dependence. all of the West Virginia coal 
plants remain in operation over the next 15 
capacity that the company plans to bring o 
completed Virginia integrated resource plan (IRP) in 201 9, is included as part of the modeling. The 
FirstEnergy and Wheeling Power IRPs were last conducted in 201 5, and so new renewable and gas 
resources were allowed to be built in these territories to meet possible energy and capacity 
The Encompass model calculates the cost to operate these existing resources and adds additional 
resources as necessary over the analysis period to meet peak and annual energy requirements. 

s ,  “Continued Coal Dependence’’ and “Ramped Up 

rs For APCo specifically. additional renewable 
between now and 2035, based on the recently 

nd scenario, Ramped Up Renewables, assumes that select coal units are retired over the 
2021 to 2035 study period. The replacement options to meet capacity and generation needs were 
limited to renewable an 
reduce carbon emission 

rage resources. which is consistent with the electric utilities’ goals to 

Synapse analyzed the impacts of each of these scenarios on each of the utilities’ revenue 

scenarios and impacts below. 
ments, annual capacity, annual energy mix. and C02 emissions. We provide details on these 

CONTINUED COAL DEPENDENCE 

For FirstEnergy and Wheeling Power, Continued Coal Dependence uses input assumptions from 
the prior 201 5 West Virginia iRPs conducted by each of these companies. For APCo, the I 
assumptions are based on the company’s 201 9 Virginia IRP. Specifically, the Continued Coal 
Dependence scenario assumes the following: w 

35 



Peak load and annual energy between 2021 and 2035 are based on the most recent 

Unit retirements follow the utility IRPs, and no coal units are retired over the course of 

Coal units in West Virginia are designated as “must-run” units, which causes the 

IRP conducted by each of the entities and recent EIA 861 sales data. 

the analysis period. 

Encompass model to simulate historical patterns of coal plant dispatch. 

Ongoing capital expenditures were added for each of the coal units based on a 
regression equation developed by Sargent & Lundy for the U.S. Energy Information 
Administration’s Annual Energy Outlook 201 9.83,84 

Renewable additions include: 

+ 1,500 MW of solar and 300 MW of onshore wind by 2033 in APCo based on the 2019 
IRP filed in Virginia. 

+ 10 MW of battery storage and 34 MW of distributed generation by 2033 in APCo based 
on the 2019 IRP filed in Virginia. 

+ 100 MW of solar added in both APCo and FirstEnergy in accordance with West Virginia’s 
recent Senate Bill 583 legislation. 

+ Uptimized additions that allow the utilities to meet their reserve margins. 

applied the cost decline trajectory from NRECs Mid-Case s ~ e n a r i o . ~ ~  
0 Renewable costs in 2021 are based on 201 9 NREL ATB Low-Case scenario. Synapse 

Resource options offered to the Encompass model for replacement capacity and 
energy include generic utility-scale solar, storage, wind, and paired solar-plus-storage 
resources. Encompass is allowed to  build new gas units in the Continued Coal 
Dependence scenario. 

Gas prices come from the APCo VA 201 9 IRP. 

Encompass does not allow for capacity and energy imports and exports in order to  
avoid a possible overreliance on the PJM market to meet projected needs. 

RAMPED UP RENEWABLES 

The Ramped Up Renewabies scenario includes the input assumptions listed above, with the 
following changes: 

Coal Units were retired based on the following schedule, with retirements occurring on 
December 31 in the year listed: 

APCo Retirements: 

Y 
P 

I- 
U 
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+ Clifty Creek in 2024 

+ John Amos 7 in 2022 

f John Amos 2 in 2025 

+ John Amos 3 in 2028 

+ Kyger Creek in 2037 

FirstEnergy Retirements: 

+ Harrison 7 in 2023 

+ Harrison 2 in 2026 

+ Harrison 3 in 2029 

+ Grant Town in 2033 

0 Wheeling Power Retirements 

+ Mitchell 7 in 2024 

Minimum required renewable energy generation thresholds of 30 percent by 2930 and 
50 percent by 2035. 

No new plants that emit C02 are allowed, to avoid creating new emissions liabilities. 

I expenditures were adjusted to account for lower spending for coal 
units that are approaching retirement. 

"Must-run'' designations for coal plants were removed to allow for economic dispatch. 

In addition to  the renewable resources available in Continued Coal Dependence, 
additional wind is available in Ramped Up Renewables, modeled in the form of a power 
purchase agreement (PPA) with Indiana or Illinois wind farms based on recent price 
data ($29/MWh).@j 

0 Energy efficiency is assumed at 0.25 percent starting in 2021 with annual incremental 

200 MW of solar (instead of 100 MW) added in both APCo and FirstEnergy in 

savings of 0.1 5 percent per year and caps at 2 percent of baseline load in 2033. 

accordance with Senate Bill 583. 



ELECTRIC SECTOR MODELING RESULTS 

Synapse used the Encompass model to compare Continued Coal Dependence to Ramped Up 
Renewables In the Ramped Up Renewables scenario, new renewable resources were burlt by 
the model as existing coal units retired, minimizing capttal and operating costs to customers in 
each utility service territory. This section describes the results of that modeling with respect to the 
changing capacity mix and resulting eiectricity generation in the two modeled scenarios. 

2.1. CAPACITY RESULTS 

West Virginia's current capacity mix is dominated by fossil-fueled generating units with coal- and 
gas-fired units making up most of the portfolio. The capacity resources in Continued Coal 
Dependence and Ramped Up newables are shown by utility in the following sections. 

APPALACHIAN POWER COMPANY 

APCo's capacity mix in Continued Coal Dependence is shown in Figure 1 .O Coal makes up 54 
percent of the total capacity in the first year of the analysis period, while gas-fired resources make 
up 20 percent, and renewables and storage make up the remaining 25 percent Beginning in 2027, 
coal and gas capacities remain constant in terms of megawatts but make up a smaller part of the 
overall contribution to total capacity due to solar and wind add 
Virgmia. 

ns taken from the 2019 IRP in 

FIGURE 1. APCO NAMEPLATE CAPACITY, CONTINUED COAL DEPENDENCE*' 
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FIRSTENERGY 

Figure 3 shows nameplate capacity in Continued Coal Dependence for FirstEnergy. The resource 
mix IS less diverse than in APCo, and in 2021, coal makes up 70 percent of the total capacity while 
pumped hydro makes up 27 percentfig Over the course of the analysis period, the model builds a 
small amount of solar and adds one gas combustion turbine. As a result, gas and solar are each 5 
percent of the total capacity, while coal and pumped hydro have declined slightly as a percentage of 
total capacity by 2035. 

FIGURE 3. FIRSTENERGY NAMEPLATE CAPACITY, CONTINUED COAL DEPENDENCEgG 

2021 2023 2025 2027 2029 2031 2033 2035 

FIGURE 4. FIRSTENERGY NAMEPLATE CAPACITY, RAMPED UP RENEWABLESg2 
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Figure 4 shows the capacity 
for Ramped Up Renewables. 
We see that the Encompass 
model adds wind capacity 
to the mix as soon as it 
becomes available. starting 
in 2021, Energy from wind is 
less expensive than running 
FirstEnergy's own coal units, 
and the model selects new 
wind PPAs to displace a 
portion of the more expensive 
coal-fired generation. In 2035, 
solar makes up 45 percent 

of the total capacity white wind is 27 percent of total capacity. Pumped hydro and coal make up a 
much smaller fraction of the total capacity at 14 percent and 13 percent, respectively.s' 
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WHEELING POWER 

Wheeling Power is unique in this analysis because the only asset owned by the utility is 50 percent 
of the coal-fired Mitchell Plant, as of the release of this report. Thus, coal capacity currently makes 
up 100 percent of Wheeling Power’s capacity mix. Figure 5 and Figure 6 show the capacity for 
Wheeling Power in Continued Coal Dependence and Ramped Up Renewables, respectively, over 
the course of the analysis period. In Continued Coal Dependence, the model adds solar resources 
and a single combustion turbine. By 2035, coal makes up 54 percent of capacity while gas makes 
up 16 percent. with solar and battery storage making up the remainder. 

FIGURE 5. WHEELtNG POWER NAMEPLATE CAPACITY, CONTINUED COAL DEPENDENCE 

2021 2023 2025 2027 2029 2031 2033 2035 

In Ramped Up Renewables, one of the two Mitchell coal units is retired (at the end of 2024). By the 
end of the study period, coal makes up 24 
up 25 percent, and battery storage makes up the remaining 9 percent. 

ent of total capacity, wind is 42 percent. sofar makes 

FIGURE 6. WHEELING POWER NAMEPLATE CAPACITY, RAMPED UP RENEWABLES 
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add these resou 
existing coal units wit 
FirstEnergy. we also see 

2.2. GENERATION RESULTS 

In this section, we present th 
scenarios. 

n results for each of 

APPALACHIAN POWER COMPANY 

In APCo, Ramped Up Ren 
compared with Continued 
utility’s coal units retire, b 
economically. Generation 
wind and solar generation. In 2035. solar and wind generation make up 67 percent of generation in 
Ramped Up Renewables, as compared to only 12 percent in Continued Coal Dependence. 

aractenzed by a large volume of renewables in 2035 when 
nce, as shown in Figure 7. Not only do several of the 
f the “must-run’’ designations allow the units to dispatch 
its falls as a result and IS filled in by zero-variable cost 

FIGURE 7. APCO GENERATION IN 2035, BY SCENARIO 
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FI RSTENERGY 

Figure 8 compares the generation in FirstEnergy's service territory under Continued Coal 
Dependence and Ramped Up Renewables. The transformation IS even more dramatic than that of 
APCo. In Continued Coal Dependence, 95 percent of FirstEnergy's gener 
fuels, with 94 percent of that coming from coal In contrast, in Ramped Up Renewables, coal makes 
up only 13 percent of gen 

n comes from fossil 

n, with wind and solar making up a total of 77 percent in 2035. 

FIGURE 8. FIRSTENERGY GENERATION IN 2035, BY SCENARIOq7 
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WHEELING POWER 

Figure 9 shows the generation mix for Wheeling Power. In Continued Coal Dependence. fossil fuels 
make up 88 percent of the gener mix. Solar makes up 12 percent of generation in both cases. 
However, in Ramped Up Renewables. wind grows to become 57 percent of the total and coal falls 
to 24 percent 

FIGURE 9. WHEELING POWER GENERATION I N  2035, BY SCENARIO 
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While not shown in the generation charts, the battery stor 
Renewables are able to store excess renewable energy produced over the course OF a day and 
dispatch that energy during the hours in which it is needed. 

resources added in Ramped Up 

2.3. CARBON DIOXIDE EMISSIONS 

ns in the Continued Coal Dependence scenario decline slightly in the case of APCo over the 

recently implemented Clean Economy Act. There is a slight increase in emissions 
analysis period due to declining load and the renewable additions that are included for compliance 

for FirstEnergy and Wheeling Power due to increases in load over the analysis period. Predictably. 
annual emissions of C02 decline dramatically through 2035 in the Ramped Up Renewables 
scenarios for each of the utilities in this analysis. as renewables displace generation from coal, as 
shown in Figure IO, Figure 11, and Figure 12. In the case of APCo and First Energy, which have 
company-wide emissions targets, Ramped Up Renewables meets those emission reduction targets 
in their West Virginia service territories 

FIGURE 10. APCO EMISSIONS OF COz I N  THE TWO 
MODELED SCENARIOS 
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FIGURE 12. WHEELING POWER EMISSIONS OF COn IN 
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FIGURE 11. FIRSTENERGY EMISSIONS OF COZ IN THE 
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ECONOMIC AND FINANCIAL 
MODELING RESULTS 

3.1. REVENUE REQUIREMENTS 

Customers in West Virginia save money with the Ramped Up Renew 
revenue requirement for Ramped Up Renewables is consistently lower than Continued Coal 
Dependence, as can be seen in Figure 13 below. A utility revenue requirement IS the amount of 
revenue that will need to be collected from ratepayers to pay for the capital and operating costs of 
each resource portfolio over the course of the study period, discounted to present dollars. Figure 13 

s scenario. The total 

revenue requirements associated with both scenarios. 

FIGURE 19. UTILITY REVENUE REQUIREMENT (NPV) IN $ MILLIONS 

SCENARIO CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES 

ApCo 17,281 16.945 

First Energy 9,702 9,288 

Wheeling 3.192 2,935 

the sum of annual 
capital expenditures and 
production costs (l.e., fuel costs 
plus operation and maintenance) 
between 2021 and 2035, 
discounted to the present value 
using a Weighted Average Cost of 
Capital. l4 The capital component 

resents incremen 
ts common to both scenarios) an 

prtal costs only (i.e., those that are above 
fore does not reflect proposed additions in 

recent IRP cases for APCo. The revenue requirement in both scenarios is made up predominantly 
of operating costs (!,e., fuel and operations and maintenance costs) associated with existing fossil 
resources. Capital investments in the Continued Coal Dependence scenario occur beginning in 
2022, when EnCompass adds renewable resour 
Ramped Up Renewables scenarto has a larger c 
retiring coal unrts and meet the specified threshold of renewable energy generation (\.e.. 30 percent 
by 2030 and 50 percent by 2035). Figure 14 through Figure 16 show the breakdown of utility 
revenue requirement by individual utility. 

meet energy and capacity deficits. The 
omponent because of the need to replace 
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FIGURE 14. APCO REVENUE REQUIREMENT COMPARISON IN $ MILLIONS 

SCENARIO CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES 

Operating Cost 

Capex 

Carbon Cost 

Energy Efficiency 

Total 

13,961 

1,601 

1.719 

17,281 

11,890 

4,205 

494 

355 

16,945 

FIGURE 15. FIRSTENERGY REVENUE REQUtREMENT COMPARISON IN $ MILLIONS 

SCENARIO CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES 
~~ ~ 

Operating Cost 

Capex 

Carbon Corn 

Energy Efficiency 

Total 

7,997 

61 5 

1,090 

9,702 

6,183 

2.444 

242 

41 9 

9,288 

FIGURE 16. WHEELING POWER REVENUE REQUIREMENT COMPARISON IN $ MILLIONS 

SCENARIO CONllNUED COAL DEPENDENCE RAMPED UP RENEWABLES 

Operating Cost 

Capex 

Carbon Cost 

Energy Efficiency 

Total 

2,029 

903 

260 

3,192 

2,079 

662 

80 

114 

2,935 
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3.2. ANALYSIS OF ENERGY COSTS TO CUSTOMERS 

The lower revenue requirement for Ramped Up Renewables, presented in the previous section, 
means that customers in West Virginia should experience savings on their electricity bills. A 
simplified analysis of each utility’s cost of energy divides the total going-forward revenue requirement 
(i.e., the cost of any capital additions, system production costs, and energy efficiency costs) by total 

s, 95 

FIGURE 17. LEVELIZED COST OF ENERGY IN CONTINUED 
COAL DEPENDENCE VERSUS RAMPED UP RENEWABLES 
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FIGURE 18. LEVELIZED ANNUAL CUSTOMER BILLS IN CONTINUED 
COAL DEPENDENCE VERSUS RAMPED UP RENEWABLES 

5700 

n --- 

Figure 17 shows the levelized cost of 
energy over the 15-year analysis period 
for the three West Virginia utriities. For 
APCo and FirstEnergy, the levelized cost 
of energy in Ramped Up Renew 
is minimally more expensive than in 

cents more per kWh for FirstEnergy. In 
Wheeling Power, the cost of energy in 
Ramped Up Renewables is 0.08 cents 

r kWh cheaper on a levelized b 
than in Continued Coal Dependence. 

While the levelized cost of energy 
goes up slightly in two of the three 
utilities in our analysis, average annual 
customer bills are lower in Ramped Up 
Renewables for all utilities. Customers 
use less electricity as a result of energy 
efficiency measures. and even in those 
instances where the cost of energy is 
higher, the total customer spending is 
lower in Ramped Up Renewables, as 
shown in Figure 18 
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The most dramatic customer savings comes in APCo’s service territory, where Ramped Up 
Renewables results in a levelized savings of $84 per year. Savings in Wheeling Power’s service 
territory is $50 per year on a levelized basis and $26 per year for FirstEnergy. 

3.3. EMPLOYMENT IMPACTS 

Synapse used the IMPLAN model to evaluate the impacts of Ramped Up Renewables on 
employment in West Virginia. IMPLAN is an industry-standard model that can be used to evaluate 
the impacts of changes in direct spending patterns on a states economy. 

For this analysis, spending impacts at the state level were determined by adding results for the 

affected industries, but also imp 
industries or that sewe employe 
macroeconomic impacts resulting from changes in direct spending on the construction of each 
generation resource type, the operation of generation reso s, decommissioning retired coal 
units, and the installation of energy efficiency measures. We also assessed impacts associated with 
changes in disposable income among households and businesses facing lower (or higher) energy 
costs in Ramped Up Renew 

es in West Virginia. IMPLAN‘s framework enables us to assess not only impacts in directly 
dustries that sewe as suppliers to directly impacted 
tly and indirectly impacted industries. Synapse evaluated 

Comparing the employment impacts of Ramped Up Renewables relative to Continued Coal 
Dependence for the three five-year 
impacts in the first two periods, and negative impacts in the final period. The Encompass model 
builds fewer renewable resources in the final period, and this net negative impact could be reversed 
if additional renewable construction were to occur. Over the full IRP study perio 
a net decrease in West Virginia em ment equivalent to 130 full-time jabs, or 

riods from 2021 -2 . we find positive net employment 

results indicate 
2 percent.9c 

If wind resources built by the EnCompass model in Indiana and Illinois were instead constructed in 
West Virginia, the incremental benefits from Ramped Up Renewables would be much larger During 
the 2021 -2035 study period, the construction and operation of these new wind assets would yield 
additional employment equivalent to 1,267 full-time jobs. 
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HEALTH IMPACT MODELING RESULTS 

4.1. HEALTH IMPACTS 

Synapse used the CO-Benefits Risk Assessment (COBRA) tool to assess the avoided health 
impacts for residents of West Virginia and other states resulting from the change in emissions 
associated wtth Ramped Up Renewables. Developed for the U S Environmental Protection Agency 
(€PA) State and Local Energy and Environment Program, COBRA utilizes a reduced form air quality 
model to measure the impacts of emission change on air quality and translates them into health 
and monetary effects. For this analysis, Synapse used modeled emissions (SO2. NOx, & PM2,) 
from Continued Coal Dependence as a baseline and compared them to modeled emissions from 
Ramped Up Renewables. 

COBRA can estimate a number of detailed health impacts, including adult mortality, infant mortality, 
non-fatal heart attacks, respiratory ho I admissions, cardiovascular-related hospital admissions. 
acute bronchitis, upper respiratory sy ms, lower respiratory symptoms, asthma exacerbations, 
asthma emergency room visits, minor restricted activity days, and work loss days due to illness. A 
subset of those specific health impacts is shown for select years in Table 1 ,  with 

Ramped Up Renewables. 
senting the number of hospital visits and work loss days that could be avoided under 

TABLE 1. AVOIDED HEALTH IMPACTS OF R A M P E D  UP RENEWABLES 

HOSPITAL HOSPITAL ADMITS HOSPITAL HOSPITAL HOSPITAL EMERGENCY 
ADMITS, RESPIRATORY ADMITS, ADMITS, LUNG ADMllS, ROOM VISITS, WORK S WORK LOSS 

YEAR RESPIRATORY DIRECT ASTHMA DISEASE CARDHI ASTHMA LOSS DAYS DAYS 

2021 7 4 1 2 8 12 2.783 498,976 

2025 

2030 

30 

40 

2035 44 

21 

28 

31 

3 37 

49 

51 10 926 1,958,611 

69 14,759 2,645.781 

54 76 16.268 2,916.331 

In 2021 the difference in APCo’s. FirstEnergyS, and Wheeling Power’s electric system dispatch 
in Ramped Up Renewables avoids approximately seven respiratory-related hospital admits, eight 
cardiovascular-related hospital admits, and 12 asthma-related emergency room visits compared 
with Continued Coal Dependence COBRA estimated significantly increased avoided health effects 
at the end of the modeling period in 2030 and 2035 compared to 2021. In 2035, Ramped Up 
Renewables avoids approximately 44 respiratory-related hospital admits, 54 cardiovascular-related 
hospital admits, and 76 asthma-related emergency room visits. These avoided health effects are 
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largely due to the decreased coal generation, which leads to an immediate decrease in emissions of 
air pollutants. Continued Coal Dependence keeps uneconomic coal units online and, when these units 
are not forced to generate. Ramped Up Renewables utilizes renewable resources in place of coal. 

Similarly, in 2030 and 2035, Ramped Up Renewables avoids significantly higher mortality and non fatal 
heart attacks when compared with Continued Coal Dependence, as can be seen in Table 2. 

TABLE 2, AVOIDED MORTALITY AND HEART ATTACKS UNDER RAMPED UP RENEWABLES 

INFANT NON FATAL HEART NON FATAL HEART 
YEAR MORTALITY, LOW MORTALITY, HIGH MORTALITY ATTACKS, LOW ATCACKS, HIGH 

2021 

2025 

23 

98 

52 

221 

0.04 

0 15 

3 

'12 

27 

116 

2030 132 

2035 146 

299 

330 

0.20 

0 22 

17 

19 

156 

172 

In addition to physical health effects and the costs of associated medical treatment, illnesses related 
to air pollution impose other costs on society, which include lost productivity and wages if a person 
misses work or school and restrictions on outdoor activity when air quality IS poor. Table 3 shows 
low and high estimates of the monetr value of these total health benefits. These numbers place 
an economic value on all of the avoided health impacts modeled in COBRA, plus the value of minor 
restricted activity days and work loss days. 

TABLE 3. MONETARY BENEFITS OF ALL AVOIDED HEALTH IMPACTS UNDER RAMPED UP RENEWABLES 

YEAR TOTAL HEALTH BENEFITS, LOW TOTAL HEALTH BEIYEFITS, HIGH 

2021 Total $221,304,464 $500,576,556 

West Virginia $16,216,244 $36,725.923 

2025 

2030 

2035 

Total 

West Virginia 

Total 

West Virginia 

Total 

West Virginia 

$987,253,436 

$53,300,118 

$1,332,054,561 

$69,058,118 

$1,469,407 937 

$77 332 224 

$2.229 954,410 

S i  20,486.699 

$3,008,659,771 

$156.1 13,949 

$3 31 8,851,705 

S 1 74,809,? 35 

The cumulative health benefits of the Ramped Up Renewables scenario over 15 years is likely to 
be at least $500 million and may exceed $1 billion for West Virginia residents. For the region, total 
benefits are likely to exceed $1 0 billion. 
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M 0 DELI N G PAR AM ETERS 

Synapse used EnCompass to model resource choice impacts in West Virginia. Developed by 
Anchor Power Solutions, EnCompass is a single, fully integrated power system platform that 
provides an enterprise solution for utility-scale generation planning and operations analysis. 
Encompass is an optimization model that covers all facets of power system planning, including: 

Short-term scheduling, including detailed unit commitment and economic dispatch, with 
modeling of load shaping and shifting capabilities; 

Mid-term energy budgeting analysis, including maintenance scheduling and risk analysis; 

Long-term integrated resource planning, including capital project optimization, economic 

* Market price forecasting for energy, ancillary services, capacity, and environmental 

generating unit retirements, and environmental compliance; and 

programs. 

Synapse used the Encompass National Database created by Horizons Energy to model the 
West Virginia utilities' service territories. Horizons Energy has benchmarked dispatch and prices 
resulting from its comprehensive dataset to actual, historical data across all modeling zones. More 
information on EnCompass and the Horizons dataset IS available at wvjw.anchorlpower.co 

TOPOLOGY AND TRANSMISSION 

FIGURE 19. WEST VIRGINIA 
MODELING TOPOLOGY 

Synapse modeled the entire 
PJM region with full unit- 
level operational granularity. 
Additionally, we modeled 
external contract regions 
representing the NYISO, 
MISO, SERC, and ISO- 
NE regions. We relied on 
transmission assumptions 
from the Encompass 
National Database, displayed 
in Figure 19 to the left. Energy 
transfers from external 
regions are priced at recent 
historical energy prices and 
escalated throughout the 
period. 



PEAK LOAD AND ANNUAL ENERGY 

Synapse relied on annual energy and total system peak load for summer and winter as defined in 
the respective IRP and EIA 861 sales data. 

FUEL PRICES 

FIGURE 20. COAL PRICE FORECAST 
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FIGURE 21. PRICE ON EMISSIONS OF CARBON DIOXIDE 

CARBON PRICE 
YEAR (NOMWON) 
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2022 
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2026 

2027 
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2029 $15 75 

2030 S16.54 

2031 $17.36 

2032 SI8 23 

2033 $19.14 

2034 so .10  

2035 $21 .I 1 

For gas prices, Synapse relies on Dominiorl 

latest IRP for Virginia in 201 9. 

Synapse relies on the EnCompass National 
Database (NDB) for unit-level coal price 
forecasts. For the PJM region. the NDB 
relies on 21 discrete forecasts, and 
projects costs for coal sourced from the 

s in APCo based on its 

, Central Appalachia. 
er, International. and 

Illinois Basin regions. Figure 20 shows 
two coal price forecasts-coal deliveries 
from Northern Appalachia to the modeled 
territories. 

PROGRAMS 

A price on emissions of C02 was not 
included as part of the model optimization. 
Total cost of GO2 emissions was calculated 
for each case using the values shown 
in Figure 21, which were taken from the 
Southwestern Electric Power Company 
(SWEPCO) IRP 2018 

ENERGY EFFICIENCY COSTS 

While costs for energy efficiency may vary based on geography, sector, size of program, maturity 
of the program, etc., the energy efficrency cost assumptions for this analysis are based on a 201 8 
work published by the Lawrence Berkeley National Laboratory which concludes that the ievelized 
cost of saved energy for utilities is 2.5 cents per kilowatt hour (kWh).g 
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