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Executive Summary

The Tennessee Valley Authority, our nation’s largest public power provider, is uniquely positioned to
bring clean electricity and its economic, social and health benefits to the 10 million customers in its
seven-state region. The New Deal-era federal utility can serve as a national laboratory for accelerating
the renewable energy transition and achieving President Biden's goal of achieving 100% clean electricity
by 2035.

The Center for Biological Diversity, GridLab and Synapse Energy Economics have conducted a detailed
technical analysis of the utility’s energy system and outlined three scenarios comparing electricity
consumption, generation and costs. That report, TVA’s Clean Energy Future: Charting a Path Toward

Decarbonization in the Tennessee Valley, shows that TVA can immediately begin retiring aging fossil fuel

plants and replacing them with 100% carbon-free electricity.

Relying on 100% clean electricity and increasing electrification in other sectors of the economy —
such as buildings, transportation and industry — will reduce household energy costs, create jobs and
increase economic development in the region, curb harmful air pollution, improve public health, and

mitigate harm from climate change.

This brief summarizes the key findings from our analysis of TVA's power system and the benefits to the

Tennessee Valley region of transitioning to 100% clean electricity, including:
« Potential net energy savings of $255 billion by 2050.
» Adding 15,600 jobs a year.

¢ Reducing customers’ “energy burden” — the percentage of a household budget dedicated to energy
bills.

« Avoiding $27 billion in health costs from burning fossil fuels.
We also include policy recommendations outlining how TVA’s leadership, the Biden administration,

Congress, and local power providers can reap these benefits for today’s customers while helping to

preserve a livable planet for future generations.
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Introduction

The Tennessee Valley Authority lags behind
its peers on clean energy development and
has the second-highest planned gas buildout
of all major utilities in the United States.! Its
20-year energy-planning outlook projects the
agency will generate 34 million tons of carbon
emissions by 2038. On that abysmal trajectory,
TVA will not achieve zero emissions until

sometime after 2050.?

TVA customers have some of the highest energy
burdens in the nation, often spending 20% to
30% of their income on energy.® Despite Biden’s
clean-energy pledge, this federal agency plans
to develop more than 4,000 megawatts of new
gas infrastructure and is making only modest
progress deploying clean energy. TVA’s electric
grid is aging, and its fossil fuel infrastructure
repeatedly fails key reliability challenges.
Rolling blackouts in the winter of 2022 are just
the latest example of its failure to keep the lights

on for its millions of customers.

TVA has an obligation under federal law to
provide reliable, low-cost, clean electricity. It
has failed to do so. A new analysis from Energy
Innovation shows that local wind and solar

is cheaper than operating every coal plant in
TVA'’s portfolio.*

TVA must shift from its heavy reliance on fossil
fuels to 100% carbon-free energy to combat
the climate emergency, meet the president’s
climate objectives, protect the health of
millions of Tennessee Valley residents, and
ensure their access to affordable, resilient, safe

electricity.



KEY FINDINGS

¢ A 100% clean-energy scenario will produce economy-wide net savings of $255 billion by
2050 throughout the Tennessee Valley. Savings will be driven by trading expensive fossil
fuels for cheaper renewable energy. While electricity use will increase to accommodate
rising demand, this will be offset by fuel savings throughout the economy.

o A clean energy transition will add about 15,600 jobs a year to the economy in TVA’s

service territory, which includes Tennessee, Alabama, Mississippi, Kentucky, Georgia,
North Carolina and Virginia. These new jobs will be driven by the construction of
new solar, storage, and heat-pump resources, as well as household savings on energy

expenditures that are spent in other sectors of the economy.

 Residential energy burden — the amount of money a household spends on energy as a
share of its income — will fall from 7% today to 3% by 2050. By transitioning away from
volatile fossil fuels to highly efficient heating and cooling sources, electric vehicles and
low-cost renewable electricity, households will spend less of their budgets on energy

needs. Average monthly savings for residential customers totals about $140 in 2050.

Transitioning to 100% clean electricity, with a focus on distributed energy resources like
rooftop and community solar, will accelerate the transition to net zero emissions and
reduce costly infrastructure. TVA could avoid construction of 2 gigawatts of utility-scale
solar and 16 gigawatts of battery storage. TVA consumers could reduce wholesale electric
T sector costs by $1.5 billion in 2050 alone.

] N

"T B ol t | y
g : ‘ ¥ m.-.l | (
|

ﬂ'"rﬁni!..
| e iliwnm )

A\/ )

TN
gm M/




Modeling Approach and Scenario Design

Synapse Energy Economics used state-of-the-art electric sector and economic modeling tools

to evaluate how TVA can achieve 100% clean electricity along with increasing economy-wide
electrification. While this analysis is centered on TVA’s electricity demand and generation, the electricity
sector is so deeply ingrained in other aspects of the economy that we must also evaluate changes to the
building, transportation and industrial sectors. Synapse analyzed three scenarios to compare changes in

electricity consumption, generation and costs.

1. TVA Baseline: In this scenario, TVA pursues least-cost resource planning with no clean energy or

decarbonization requirements, largely based on its 2019 Integrated Resource Plan.

2. 100% Clean Energy: In an alternate scenario, TVA reduces electric-sector carbon emissions 80% by
2030 and 100% by 2035, while emissions from the buildings, transportation and industrial sectors

achieve near net-zero emissions by 2050.

3. Ambitious DER: In addition to eliminating carbon emissions under the 100% Clean Energy
scenario, TVA deploys significant residential and community solar and storage resources and

increases flexibility for a more responsive grid.

Detailed assumptions, data inputs and methodology can be found in the full technical report, TVA’s

Clean Energy Future.
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Results

TVA can achieve 100% clean electricity by 2035 and near net zero emissions economy-wide by 2050,

saving customers $255 billion.

The 100% Clean Energy scenario, if adopted, will save customers $255 billion through 2050 compared to
TVA’s current plan (the baseline). This will require TVA to achieve 100% clean electricity by 2035 while
rapidly electrifying and reducing emissions from the building, transportation and industrial sectors

within the region by 2050.
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FIGURE 1.100% Clean Energy generation and load.

Under the 100% Clean Energy scenario, the electricity load will increase as buildings, transportation and
industry transition from fossil fuels to clean energy, with growing use of electric vehicles, heat pumps
and water heaters. Fossil fuel-generating resources such as coal and gas will be retired over the next

10 to 15 years and replaced with substantial new investment in solar, wind and battery storage. When
coupled with the existing nuclear and hydropower fleet, this approach will be able to meet the region’s
electricity demands through 2050.
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DISTRIBUTED ENERGY SCENARIO OFFERS PEAK SAVINGS

Under the Ambitious DER scenario, TVA would pursue aggressive deployment of distributed rooftop and
community solar, storage and other resources. Compared to the 100% Clean Energy scenario, the Ambitious
DER scenario would avoid an additional $1.5 billion in costs by 2050, largely from decreased investments in
battery storage and other grid investments.

Assumptions come from TVA’s 2019 long-range plan, which includes trajectories of distributed solar and
storage resources. The Ambitious DER scenario is based on the same assumptions as the 100% Clean Energy
scenario, but includes a high deployment of DER based on TVA's long-range plan. It considers the benefits
of flexible load, in which newly electric appliances like water heaters and heat pumps, plus electric vehicles,
are relied on to reduce demand when transmission grids are stressed. Detailed assumptions are provided in
Section 3.4 of the technical report.

The Ambitious DER scenario envisions a future where TVA encourages customer-sited resources and uses
them to manage its electric system. This future would require dramatic changes in how the utility interacts
with its customers and how the distribution system is integrated into electric planning. In this case, flexible
load replaces more expensive battery storage.

Today TVA makes it difficult for customers to generate their own electricity by, among other things, levying
a grid-access charge and shortchanging households that return excess energy to the grid. Distributed energy
increases resilience and energy justice by letting customers generate their own electricity. People avoid
costly electric bills and are better prepared for grid outages. Distributed energy can provide systemwide
benefits, including to those who don’t have rooftop solar. It also reduces the need for expensive, utility-
owned infrastructure (for instance, power plants and transmission grids that require more land). In the
Ambitious DER scenario, the deployment of 6 gigawatts of rooftop solar would amount to just 6% of rooftops

in the region and would reduce some of the utility-scale solar deployment modeled in the 100% Clean

Energy scenario.




The 100% Clean Energy scenario is characterized by
significant new energy demand, which will require

new generation and transmission investments. Total
wholesale electricity costs will rise from approximately $5
billion in 2030 to $9 billion in 2050.

TVA ACTUAL GENERATION MIX, 2020 100% CLEAN ENERGY SCENARIO,
RENEWABLE 2050
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FIGURE 2. TVA's current generation mix (left) compared to the
generation mix in 2050 under the 100% Clean Energy scenario (right).

Electricity costs are just one element of total system cost.
Recent federal legislation, including the Infrastructure
Investment and Jobs Act and the Inflation Reduction Act,
provides significant incentives for people to switch from
fossil fuel-based resources to electric ones, including
electric vehicles, electric heat pumps, and rooftop solar
and battery storage. This is an opportunity for TVA to
further reduce ratepayer costs.

100% CLEAN ELECTRICITY AND ECONOMY-WIDE
ELECTRIFICATION WOULD ADD 15,600 JOBS A YEAR.

Transitioning to 100% clean electricity by 2035 and
towards net zero emissions by 2050 will create an average
of 15,600 new jobs in the Tennessee Valley region each
year, based on new economic activity and jobs associated
with energy investments. While job losses are predicted
in the fossil fuel sectors, those losses will be more than
offset by increases in jobs in clean energy infrastructure.
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FIGURE 3. Job growth from 100% Clean Energy, relative to TVA Baseline.

As consumers spend less money on fossil fuels, household savings will be spent in other sectors of the
economy. But as electric vehicles become cheaper to own and operate, more consumers will switch to
EVs, resulting in decreased maintenance and manufacturing jobs. TVA will be able to mitigate this trend
and spur economic development in the region by investing in clean energy and clean manufacturing.
Importantly, because of the lower costs of owning and operating EVs, consumers will save additional

money on transportation costs.

REDUCING RELIANCE ON FOSSIL FUELS REDUCES HOUSEHOLD ENERGY COSTS.

Transitioning to 100% clean electricity will lower electricity rates and reduce household energy
spending. Household energy burdens — the percentage of income spent on electricity and fuel — will
be cut by more than half. Under the 100% Clean Energy scenario, the average TVA household energy
burden of 7% will fall to just 3% by 2050. Decreasing electricity rates will be a result of more efficient
use of electricity and cost-effective clean energy. Monthly energy bills will rise because households
will consume more electricity. But costs to heat homes and fuel vehicles with fossil fuels will largely

disappear, resulting in overall reduction in household energy costs.

100% CLEAN ELECTRICITY WILL BENEFIT PUBLIC HEALTH.

The phaseout of fossil fuels will result in nearly $27 billion in public health benefits through 2050,
including reduced asthma, heart attacks and premature death in the Tennessee Valley region. As a result
of clean transportation, buildings, industry and electricity generation, air pollution will be reduced
significantly, bringing better health and improved quality of life. The 100% Clean Energy scenario will
provide an additional $265 billion in cumulative societal benefits, based on the latest estimates of the

social cost of carbon from the U.S. Environmental Protection Agency.
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Conclusion

This analysis shows TVA can rapidly transition to 100% clean electricity by 2035 while enabling the
electrification of the transportation, building and industrial sectors to achieve near net-zero emissions
economy-wide by 2050. This transition would bring immense benefits to human health and thousands
of jobs to the Tennessee Valley, save consumers nearly $255 billion over the next 30 years, and help
address the climate crisis.

POLICY ACTIONS

TVA has an opportunity to spearhead the nationwide energy transformation to a 100% clean and just
energy future. Failure to do so would be a blemish on TVA’s legacy and the federal government'’s ability
to deliver bold climate action. It would also be a profound betrayal of the utility’s own commitment to
improve the quality of life of Tennessee Valley residents.

TVA’s board of directors, the Biden administration, Congress, and the region’s contracted local power

companies can ensure this massive federal agency quickly and equitably transitions to 100% clean

energy by 2035. Here are policy actions to get there.




THE TENNESSEE VALLEY AUTHORITY BOARD OF DIRECTORS SHOULD:

1. Demand a concrete plan for TVA to achieve 100% clean, renewable energy by 2035.

The substantial financial incentives in the Inflation Reduction Act provide an enormous opportunity
for TVA to make bold investments in solar, wind and energy efficiency and provide the region with
an energy system that is just, equitable, affordable and renewable.’

2. Maximize distributed energy resources and energy efficiency for TVA customers.

TVA has restrictive policies that limit local power companies, businesses and residential customers
from accessing renewable energy. The board must:

« Eliminate the discriminatory grid-access charge, which discourages distributed energy.5

« Reinstate full retail net-metering for solar systems to encourage homeowners and businesses to

make rooftop-solar investments.

« Invest in and offer energy efficiency and distributed energy programs for all customers and
prohibit local power companies from opting out.”

o Conduct a market potential study for distributed energy, demand response and energy efficiency,
as required in TVA’s 2019 long-range plan.

o Allow local power companies to embrace renewable energy by removing the restrictive 5% cap on
self-generation in long-term power contracts.®

3. Maximize beneficial and feasible interconnection with neighboring regions.

Regulatory transmission barriers have kept TVA customers from accessing more affordable
clean energy. TVA should facilitate more solar and wind energy by undertaking comprehensive
transmission planning with a focus on interconnection with neighboring regions.

4. Stop investing in fossil fuel infrastructure and retire all coal plants by 2030.

The board should overrule TVA CEO Jeff Lyash’s decision to replace the Cumberland coal plant with
a fossil gas plant.® It should use renewable energy alternatives to replace Cumberland and all coal
plant retirements, including the Kingston plant.'

5. Incorporate economy-wide electrification into TVA planning.

TVA’s planning should factor in non-electric benefits such as public health and vehicle fuel savings;
more ambitious transportation and building electrification; up to date renewable energy costs and
capacity contributions from fossil resources; and demand-side and flexible load resources. Under
the TVA Act, the board can request technical assistance from federal agencies. The National
Renewable Energy Laboratories can help the utility prepare a robust plan for economy-wide
electrification.
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6. Protect environmental justice communities and workers.

The board must protect the health and livelihoods of all of its customers as it transitions away from

fossil fuels by'":

o Entering into agreements with frontline communities for all TVA plant retirements, coal-ash
storage plans, and for new generation or site construction.

o Storing all coal ash in high and dry landfills away from communities to minimize harm to

surrounding communities.'

e Requiring TVA and its contractors to follow safety procedures and screening, provide adequate
personal protective equipment, provide worker training, and ensure whistleblower protections for
workers handling toxic material like coal ash.

7. Boostresilience and reliability.

TVA must prioritize resilience and reliability by incorporating climate risk management in its energy
planning, developing an inventory of climate-vulnerable infrastructure, and analyzing the role

renewable and distributed energy alternatives could play in mitigating future climate disasters.

PRESIDENT BIDEN AND FEDERAL AGENCIES SHOULD:

1. Base board tenure on achieving 100% clean, renewable energy by 2035.

President Biden should require TVA board members to align the federal agency with the
administration’s clean energy plan. The president should exercise his authority by firing any board

member who oppose that mission and nominating only those who will support it.

2. Issue an executive order calling on TVA to achieve 100% clean, renewable energy by 2035.
Biden should leverage TVA as a national model for a zero emission, distributed energy public power
system that the rest of the country should follow.

3. The Department of Energy and National Laboratories should analyze TVA’s energy pathways.

The federal agencies should work with TVA to develop plans, like Puerto Rico’s renewable energy
plan and the Hawaii Clean Energy Initiative, for maximizing distributed and decentralized energy
resources.' This plan would serve TVA and all utilities as a model for how to maximize distributed

renewable energy in a clean energy transition.
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CONGRESS SHOULD:

1. Hold TVA accountable through oversight hearings.

Senate oversight hearings should address, at minimum:

Climate risk and resilience, with a particular focus on Winter Storm Elliott and the coal and gas
plant failures that resulted in rolling blackouts, as well as the role of distributed, renewable energy

in future crises.

TVA’s role in increased energy bills and customers’ diminished access to affordable energy in the

Tennessee Valley.'

Governance and transparency, to further examine whether TVA’s business practices align with the
TVA Act and encourage meaningful public participation.”

2. Passlegislation to facilitate a transparent, equitable, clean energy transition in the TVA region

Congress can play an active role in breaking down barriers by:

Expanding transmission access. Congress should pass legislation to amend the Federal Power
Act and open the TVA system to greater competition inside and outside its seven-state footprint.'®

Mandating transparency in TVA decision making. Congress should require TVA to fully
open its meetings, create an Office of Environmental Justice and develop a framework to reach
environmental justice communities.'” The Federal Energy Regulatory Commission’s Office of

Public Participation should serve as a model.'®

Require 100% clean, renewable energy by 2035. Congress should pass legislation establishing a
benchmark of 100% clean, renewable energy by 2035 so TVA is required to achieve its own clean

energy commitments and President Biden’s clean-energy pledge.

LOCAL POWER COMPANIES SHOULD:

1. Revisit long-term power agreements with TVA.

Local power companies should demand changes to their long-term contracts with TVA that provide

little to no flexibility to pursue cheap and clean renewable energy. In 2022 Memphis Light, Gas and

Water decided not to sign a long-term contract with TVA, citing the tremendous cost savings and

economic development opportunities of defecting."®
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