E-100 Sub 179CS

Attention: NCUC Docket E-100, Sub 179

Dear Members of the North Carolina Utilities Commission,

Thank you for the opportunity to provide input to the process of developing a carbon plan for North
Carolina’s large electric utilities under your auspices. We appreciate your efforts to provide
multiple venues and formats for commenting.

We are a group of retired and former staff and managers from the US Environmental Protection
Agency offices in Research Triangle Park and Chapel Hill, NC. We represent decades of scientific,
engineering, economic, analytical, policy and regulatory experience, including with the energy
sector. All of us are long-time residents of North Carolina. Most of us have raised our families here.
We have a stake in North Carolina’s future and we are concerned about the harmful effects of
climate change now and into the future.

Summary of Our Recommendations

We urge the Commission to order significant revisions to the Duke Energy Carbon Plan for the
following reasons, discussed in greater detail below in this submission:

e Consider updated modeling that has been submitted, which reveals that greater
carbon reductions, energy savings, and ratepayer cost savings are readily achievable
e Do not permit construction of new gas-fired power plants
e Incorporate more cost-effective resources and strategies:
o Offshore wind energy,
o Solar energy,
o Renewables coupled with storage, and
o Energy efficiency measures such as demand-side energy management
e Incorporate consideration of the disproportionate effects of methane gas emissions on low-
income and communities of color, and indigenous communities.

Introduction

The world’s scientists, in the form of the Intergovernmental Panel on Climate Change (IPCC), tell us
that we need to achieve net zero carbon dioxide emissions by 2050 in order to have a substantial
chance of keeping warming to a relatively safe level.ii North Carolinians are being harmed now by
continued warming, which is already happening and shows signs of accelerating.

As summarized by an NC State researcher, “Over the past two decades, climate change has
increased the frequency and severity of flooding beyond anything we’ve seen in history,”ii The
flooding we experienced from Hurricanes Matthew and Floyd, as well as from the increased rainfall
contained in more frequent storms, are likely to be more frequent occurrences in the future, as is
the damage from more occurrences of extreme heat in our state. We must do all we can to stop
contributing to the increasing damage.

Consider these numbers:ivv
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2.7 degrees F. — Increase in average daily temperature in Raleigh and Durham, 1970 to 2021
13 — Number of days in 2022, just through July, that had a high temperature of more than 95
degrees, Raleigh-Durham International Airport

40 — Estimated number of days per year in 2042 that will have a high temperature of at least 95
degrees, under a higher carbon emissions scenario

100 — Estimated number of days per year in 2099 that have a high temperature of at least 95
degrees, under a higher carbon emissions scenariovi

As you are aware, HB 951 lays the ultimate responsibility on the North Carolina Utilities
Commission (NCUC) to develop a carbon plan that will achieve the goal of net-zero carbon dioxide
emissions from electricity by 2050. It is clear that the draft plan developed by Duke Energy is
inadequate to this task. Under all four scenarios laid out by Duke Energy in its draft carbon plan,
North Carolina will unnecessarily fall far short in addressing the impacts of climate change on our
state at the level needed.

First, all four scenarios in Duke’s draft plan continue our state’s reliance on methane natural gas. All
actually ADD a significant amount of natural gas to Duke’s fleet, even though natural gas-fired
plants have a typical lifespan of 40-60 years.

Second, the plan does not go nearly far enough to incorporate already more cost-effective resources
and strategies such as offshore wind energy, solar energy, renewables coupled with storage, and
energy efficiency measures such as demand-side energy management. And bolstered by the energy
and climate provisions in the Inflation Reduction Act recently passed by Congress, these strategies
will become even more cost-effective for utilities, communities, and individual consumers.

Duke Energy’s carbon plan falls far short of the carbon reduction that is possible, and it also falls
short of the charge in the NCUC’s charter to provide power that is currently “least cost” for NC
ratepayers. In addition, it is worth pointing out that clean energy solutions currently employ over
90,000 people in North Carolina; greatly reducing emissions from our electricity system is a
demonstrated win-win for North Carolina’s people and economy.vii

Stakeholder Recommendations

Stakeholders who took part in discussions with Duke Energy this year made important points that
Duke Energy did not fully take into account. A summary provided by Duke Energy after the January
25,2022 stakeholder meeting contains a list of critical points made by many stakeholders,
including, among other points, the following:

e Consider a “no new gas” scenario.

e Consider the offshore wind development goals in NC Executive Order 218 (2,800 MW by
2030 and 8,000 MW by 2040).

o Consider an option including a very high level of distributed resources, and all currently
available mechanisms for those resources to shift load out of peak periods.

e Consider centering efficiency and demand-side management as first choice resources.

e Consider solar and storage together as a resource.
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Updated Modeling Using the Same Model as Duke Energy Reveals Greater Carbon
Reductions, Energy Savings, and Ratepayer Cost Savings

Recently four NC public groups commissioned a report (referred to as the “Synapse report”) that
attempted to replicate the results of Duke Energy’s modeling.vii The report was unable to replicate
Duke Energy’s results without forcing the model to select for additional fossil fuel generation. The
Synapse report generated new scenarios without forcing specific generation and found that the
scenarios chosen by the model differed significantly from Duke Energy’s scenarios. The new
scenarios generated by the model contain significantly more renewable resources and no new fossil
fuel resources*; would not compromise reliability; and would cost less for NC ratepayers. Below we
will note a few of the specific differences.

Duke Energy’s Proposed Continued Reliance on Gas-Fired Power Plants is Ill-Considered

NC'’s carbon plan is directed to have a goal of 70% carbon dioxide reduction from electricity
generation by 2030 and to achieve net-zero CO2 emissions by 2050. Only one of Duke’s four
scenarios meets this goal. The 2050 goal, in particular, is utterly incompatible with buildout of any
new gas-fired generation, unless that generation is retired before the end of its useful life. There are
two ways that this could play out between now and 2050:

1. Ifthe gas-fired generation is not retired, then NC will not meet the goal of net-zero
electricity generation; or

2. Ifthe gas-fired generation is retired, likely because it is finally recognized as being
uneconomic, the cost will be borne by NC ratepayers in exactly the way that Duke Energy
currently plans to charge ratepayers for the cost of retiring uneconomic coal-fired
generation.

Moreover, Duke’s scenarios call not just for a buildout of gas-fired generation, but also for a
concomitant buildout of expensive gas pipeline infrastructure. This brings with it the likelihood that
pipelines will be sited next to low-income communities and communities of color. Those siting
battles are likely to continue to be contentious, expensive, environmentally unjust, and ultimately
unnecessary.

Duke Energy clearly anticipates this problem, as the draft carbon plan scenarios contain the
assumption that all gas-fired plants will be converted to hydrogen-burning plants by 2050, even
though Duke is clearly aware that the cost of hydrogen has never been shown to be competitive.
Indeed, in October 2021 New York State rejected a utility bid to build two new gas-fired power
plants, arguing that the plants would impede the state’s ability to meet its carbon reduction goals,
and that a transition to burning hydrogen had not been demonstrated as feasible.x

This contrasts with the clear and consistently demonstrated viability and cost-effectiveness of
renewable energy, as we discuss below.

In addition, while Duke Energy’s charge is simply for its emissions to be net-zero with respect to
carbon dioxide, it is well known that the greatest greenhouse gas contribution to global climate
change from gas-fired generation comes from the significant emissions of methane leaked and
vented during natural gas operations (drilling/fracking, storage, transport and distribution). A

OFFICIAL COPY

Aug 17 2022



recent Stanford University study, using innovative airborne sensors, showed methane leak rates
from oil and gas operations to be far higher than previously estimated.x

This is cause for great concern because, as Dr. Drew Shindell, IPCC report chapter lead and Nicholas
Professor of Earth Sciences at Duke University, stated in a 2019 letter to Governor Roy Cooper,
“Methane has been the largest contributor to the worldwide failure to keep on an emissions
trajectory consistent with a 2°C global warming target, causing 90% of the departure from such a
trajectory that we have seen since 2000.xiixiii xiv

In the same letter, Dr. Shindell goes on to say that “Recent analysis indicates that, due to a rapid
decline in the cost of renewables, the cost of clean energy generation is likely to be lower than the
cost of new gas plants for 90% of the proposed construction in the U.S. by the date those plants are
expected to be placed into service.xv The same analysis shows that more than 90% of proposed new
gas-fired power plants are likely to be uncompetitive by 2035. This implies that, if Duke Energy
does succeed in building new gas plants, these plants are very likely to end up as stranded assets,
exacerbating the already thorny problem of unrecovered debt that is preventing the utility from
closing coal plants. Many other recent publications have illustrated the extreme financial and
climate risks associated with new natural gas.xi”

As noted in this analysis (and quoted in Forbesxvii), “These changes are already contributing to
cancellations of planned natural-gas power generation...The need for these new methane natural-
gas plants can be offset through clean-energy portfolios (CEPs) of energy storage, efficiency,
renewable energy, and demand response.” Finally we refer to the Synapse report modeling analysis
submitted recently to the NCUC docket, which uses the same model as Duke Energy but does not
force the model to choose any particular resources upfront. The Synapse analysis does not result in
ANY new gas-fired generation.

The Relative Low Cost of Renewables and Storage

A recent report from Lazard financial analysts also suggests that renewable costs are, under many
circumstances, lower than the costs of fossil fuel generation.xii The Lazard analysis reports ranges
of levelized costs for a variety of types of both renewable energy and fossil fuel energy, clearly
showing lower costs for renewables in many cases.

The plans of NextEra Energyxix illustrate this point. In a recent presentation to investors, NextEra
said it can reach the goal of company-wide net-zero emissions in 2045 (with interim goals more
stringent than Duke’s) partly by increasing its Florida Power & Light (FP&L) subsidiary’s solar
generation to 90,000 MW and energy storage to 50,000 MW. It can do this without increasing FP&L
bills “because renewable energy is often less expensive than existing and new fossil-fueled
generation.”

NextEra expects “that wind coupled with storage will cost $25/MWh to $32/MWh later this decade
while solar with storage will cost $30/MWh to $37/MWh...In comparison, NextEra expects
electricity from existing natural gas-fired power plants will cost $35/MWh to $47/MWh and power
from new combined cycle gas-fired plants will cost $56/MWh to $69/MWh.”x These assumptions
are consistent with the Lazard analysis.

Recent utility capacity additions across the US bear this out. According to 2021 analyses of recent
trendsxd, renewable capacity additions exceeded gas-fired generation significantly. More wind alone
than gas was installed for the previous three years. More solar alone than gas was installed for the

4
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previous two years, and made up “58% of all new U.S. generation capacity over the past six years”
according to Lawrence Berkeley National Lab.

Given these facts, Duke Energy’s draft carbon plan scenarios do not appear to be “least cost” for
ratepayers, as is required under NC law. [t should be noted that the Synapse report selects far more

cost-effective solar, storage, and wind resources, as discussed more below.

The Viability and Huge Potential of Offshore Wind

In June 2021, Governor Cooper issued Executive Order 218, entitled “Advancing North Carolina’s
Economic and Clean Energy Future With Offshore Wind.”xii The Executive Order calls for 2.8
gigawatts (i.e. 2800 megawatts) of wind energy to be built off the NC coast by 2030, and 8 gigawatts
(8,000 megawatts) by 2040.

Even though Duke’s filing acknowledges offshore wind as “mature, scalable, and increasingly cost-
effective” (as echoed in the Lazard analysis), the draft carbon plan scenarios incorporate
significantly less offshore wind than the Executive Order calls for - a mere 1,800 megawatts.

This is despite the fact that, according to the US Department of Energy’s National Renewable Energy
Lab, North Carolina has the third highest offshore wind potential on the entire East Coast (and fifth
highest in the US).xiii [n fact, North Carolina already has 4,000 megawatts of capacity under lease.xxiv
According to a recent study by the Raleigh-based Southeastern Wind Coalition and Environmental
Entrepreneurs, an offshore wind farm built off the coast near Wilmington could bring in $4.6 billion
in net economic benefits for the state.xxv

We believe that the carbon plan should at the very least incorporate the Governor’s June 2021
Executive Order goals of 2,800 MW off the NC coast by 2030, and 8,000 MW by 2040. This is also
consistent with the amount of offshore wind development the Synapse model analysis recommends
should be underway by 2030.

Duke Energy’s scenarios should have included this goal; it is unclear why they do not. Also, the
NCUC should require Duke Energy to compare the costs of building offshore wind itself against the
cost of procuring the wind energy from third parties, in order to ensure, per the NCUC charter, that
Duke Energy will be providing power that is “least cost” for NC ratepayers.

Solar Energy, Including Solar Combined with Energy Storage, is a Demonstrated Resource
Insufficiently Deployed by Duke Energy

Solar energy is already an economic engine in NC, employing over 8,000 people across the state.xvi
Inexplicably, all four of Duke’s scenarios artificially cap the amount of new solar energy that can be
deployed across North Carolina’s grid. The scenarios cap solar deployment at 5,400 to 6,800 MW of
development, despite the fact that solar is more cost-effective for ratepayers than the additional gas
and nuclear in the plans, and is not subject to the volatility of future gas prices or the technological
and economic uncertainties associated with hydrogen or small modular nuclear reactors.

The model scenarios in the Synapse report, by contrast, contain significantly more solar and storage
resources than are contained in Duke Energy’s analysis, at less cost to ratepayers. Specifically, its
“Optimized Scenario” selects 7,200 MW of additional solar energy and 5,600 MW of storage.
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Pairing solar with storage, with the cost of batteries dropping significantly, has two additional
advantages: 1) batteries obviate the need for new gas-fired peaker plants, and 2) battery storage
can help make communities more resilient in the face of storms by providing local backup power.
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According to a recent US Energy Information Administration report, utility-scale battery storage
costs dropped 72% between 2015 and 2019, an average of 27% per year. The result, according to
the report, is that the combined capacity of U.S. battery storage projects grew by 28% in 2019,
continued on a greater pace in 2020, and is poised to grow by 10 more times by 2023, to result in
addition of 10,000 MW to the grid.xxvii

The carbon plan should detail plans to rapidly expand solar and batteries (both utility-scale and
community-scale), especially in underserved rural areas.

Duke’s Draft Plan Insufficiently Accounts for the Considerable Benefits of Demand-side
Energy Management, Including Energy Efficiency Programs

Aug 17 2022

As you know, demand-side energy programs can help utilities lower energy use at peak demand
times, helping to obviate use of more costly and higher-emitting peaker plants. The Energy
Information Administration tracks the incremental annual electricity savings and costs from energy
savings attributable to demand-side programs run by utilities. Most of these programs are focused
on residential and commercial customers, and save between 1% and 4% per year in energy use.
Most of the cost is for initial startup, but the savings can run for years.xxvii

It has often been noted that the cheapest energy is energy not used. Reducing demand on our
current resources will speed the transition from fossil fuel to cleaner resources, reducing the
existential damage from climate change that much faster.

Notably, a 2017 study from the US Department of Energy’s National Renewable Energy Lab (NREL)
indicates that the energy efficiency savings potential from NC single family homes is over 40%.xxix
With proper policy, much more of this energy savings from ratepayers could be realized, which
translates directly not just to lower carbon emissions, but also to lower electricity bills.

In addition, a 2016 study from the Regulatory Assistance Project addressing overall energy
consumption indicated that “it should be possible to cost-effectively meet 30 percent of forecast
electricity needs with new efficiency investments over the next 10 years.”xx

Nevertheless, Duke Energy’s draft plan caps the carbon emissions savings that can be counted from
demand-side energy programs at 1% per year. Stakeholders in Duke Energy’s process were clear in
their comments that this is far lower than the potential of such programs. Moreover Duke’s draft
plan includes an “opt-out” for large commercial and industrial customers, where the savings
potential is arguably the greatest, and would benefit customers as well as obviating the need for
high-polluting, more costly gas or coal-fired peaker plants.

The NC carbon plan should put more effort into demand-side energy programs and should not cap
the countable carbon savings from such programs.

Duke’s draft plan worsens inequities and environmental justice

Expanding the use of methane gas under the scenarios proposed by Duke disproportionately
impacts low-income and communities of color, and indigenous communities in the following ways:
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e Continued increases in temperature from emitting methane impacts those who must work

outdoors (e.g., construction and agricultural workers), and people who lack air conditioning

or other resources to mitigate the impacts of increased heat.

e Methane contributes to ozone air pollution, a potent air pollutant that affects lung
development in children as well as people with asthma, lung and heart disease. EPA has
found that health impacts frequently fall heaviest on these communities.xxxi

e The infrastructure for methane gas (pipelines, storage facilities, pump stations, and power
plants) are more often sited in or near these communities, creating risks for leaks,
explosions, and structural failures, as well as the negative impacts from construction.xxxi

e Asexplained above, the higher cost of building and operating gas-fired power plants versus
less expensive solar, wind and storage options raises costs for these already energy
burdened communities.

Finally, the artificial limits that Duke places on energy efficiency and solar detailed above means
that some of the cheapest pathways to saving and generating energy are limited in the scenarios,
and therefore these savings cannot be passed on to low-income and other energy-burdened
customers.

These shortcomings of Duke’s carbon plan contradict Executive Order 246, “North Carolina’s
Transformation to a Clean Equitable Economy” issued earlier this year. The EO details what
“responsible solutions to climate change” must address, including equity in greenhouse gas
emission reductions, promoting equity in health, and increasing resilience in impacted
communities. If Duke’s plans are adopted as proposed, the NCUC would not be in compliance with
the order.

Conclusion

We believe that Duke Energy’s draft Carbon Plan is short-sighted, inadequate to the task of
addressing the harmful effects of climate change on our state, and unnecessarily polluting and
costly to NC citizens, particularly those who continue to bear the greatest burdens. In contrast, it
has been shown, by robust results from Duke Energy’s own model (and by the actions of other US
utilities), that greater reliance on renewable resources and greater effort on energy efficiency will
yield far more benefit for NC citizens.

Thank you again for the considerable time and effort you put into this work, and for the
opportunity to comment during this process. We look forward to a carbon plan that will provide a
clean, safe, equitable, and prosperous future for all North Carolinians.

Sincerely,

Kathy Kaufman, former Regulatory Analyst, Air Economics Group, US EPA Office of Air Quality
Planning and Standards

Dale Evarts, former Director, Climate, International and Multimedia Group, US EPA Office of Air
Quality Planning and Standards

...with the support of the following North Carolina alumni of the US Environmental Protection
Agency (EPA):
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Gerry Akland, Former Director, Human Exposure Research Division, US EPA Office of Research
and Development

John Bachmann, Former Associate Director for Science/Policy and New Programs, US EPA Office
of Air/Office of Air Quality Planning and Standards

William F. Barnard, Former Atmospheric Physicist, National Environmental Research Laboratory,
US EPA Office of Research and Development

Dianne Byrne, Former Section Chief, Pollutant Assessment Branch, US EPA Office of Air Quality
Planning and Standards

Jane C. Caldwell, Ph.D., Former Environmental Health Scientist, US EPA Office of Research and
Development

David G. Cole, Former Environmental Scientist, US EPA Office of Air Quality Planning and Standards

Daniel L. Costa, Former National Program Director, Air, Climate & Energy Research Program, US
EPA Office of Research and Development

Patricia R. Crabtree, Former Environmental Protection Specialist, US EPA Office of Air Quality
Planning and Standards

Barbara Driscoll, Former Physical Scientist, US EPA Office of Air Quality Planning and Standards

Thomas Driscoll, Former Environmental Scientist, US EPA Office of Air Quality Planning and
Standards

Eric O. Ginsburg, Former Senior Policy Advisor, Sector Policies and Programs Division, US EPA
Office of Air Quality Planning and Standards

Judy Graham, Former Associate Director for Health, National Exposure Research Laboratory, US
EPA Office of Research and Development

Martha H. Keating, Former Senior Policy Advisor, Health and Environmental Impacts Division, US
EPA Office of Air Quality Planning and Standards

F. Elaine Manning, Former Environmental Engineer, US EPA Office of Air Quality Planning and
Standards

Julianne McClintock, Former Air Quality Specialist, US EPA Office of Air Quality Planning and
Standards

Melissa McCullough, Former Assistant Director, Sustainable and Healthy Communities Research
Program, US EPA Office of Research and Development

David ]. McKee, Former Environmental Scientist, US EPA Office of Air Quality Planning and
Standards
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David Misenheimer, Former Environmental Engineer, US EPA Office of Air Quality Planning and
Standards

Margaret Morrison, Former Administrative Assistant, US EPA Office of Air Quality Planning and
Standards
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Debdas Mukerjee, PhD, Former Senior Science Advisor, Senior Scientist, National Center for
Environmental Assessment (NCEA-Cin), Cincinnati, OH, US EPA Office of Research and Development
(now living in RTP, NC)

Bill Neuffer, Former Stationary Air Emissions Engineer, SSPD/MICG, US EPA Office of Air Quality
Planning and Standards

John R. O’Connor, Former Deputy Director, US EPA Office of Air Quality Planning and Standards

Aug 17 2022

Maria Pimentel, Former Media Relations Specialist, US EPA Office of the Administrator

Joseph Pinto, Former Physical Scientist, National Center for Environmental Assessment, US EPA
Office of Research and Development

James Rabinowitz, Ph.D., Former Research Physicist, US EPA Office of Research and Development
Holly Reid, Former Environmental Scientist, US EPA Office of Air Quality Planning and Standards

Harvey M. Richmond, Former Senior Environmental Protection Specialist, US EPA Office of Air
Quality Planning and Standards

James Southerland, Former Chief, Source Assessment Section, US EPA Office of Air Quality
Planning and Standards

Betsy Smith, Former Senior Research Biologist and Assistant Director, Sustainable and Healthy
Communities Research Program, US EPA Office of Research and Development

Teresa Wall, Former Program Analyst, Toxicity Assessment Division, National Health and
Environmental Effects Research Laboratory, US EPA Office of Research and Development

William O. Ward, PhD, Former Data Scientist, National Health and Environmental Effects
Research Laboratory, US EPA Office of Research and Development

"IPCC, Summary for Policymakers. In: Global warming of 1.5°C. An IPCC special report on the impacts of global
warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the context
of strengthening the global response to the threat of climate change, sustainable development, and efforts to
eradicate poverty [V. Masson-Delmotte, et al (eds.)]. World Meteorological Organisation, Geneva, Switzerland,
2018, https://www.ipcc.ch/sr15/chapter/summary-for-policy-makers/.




i Rogelj, J., D. Shindell, J. Jiang, et al., Mitigation Pathways compatible with 1.5°C in the context of sustainable
development, in Special Report on Global Warming of 1.5°C, Intergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 2018,
https://www.ipcc.ch/sr15/chapter/2-0/.

i https://ncseagrant.ncsu.edu/coastwatch/current-issue/summer-2021/mapping-the-future/

v https://ncpolicywatch.com/2022/05/23/monday-numbers-duke-energys-carbon-reduction-plan-still-allows-for-
methane-emissions-major-driver-of-climate-change/

v https://www.wunderground.com/calendar/us/nc/morrisville/KRDU/date

Vi https://www.dconc.gov/home/showpublisheddocument/36068

vii file:///C:/Users/kknar/Downloads/Clean Jobs North Carolina 2021.pdf

Vi Report commissioned by the NC Sustainable Energy Association, Southern Alliance for Clean Energy, Sierra Club,
and Natural Resources Defense Council, https://starwl.ncuc.gov/NCUC/ViewFile.aspx?1d=5815f0fe-8690-4aac-
86f7-f2d752c73c9b

* https://starwl.ncuc.gov/NCUC/PSC/PSCDocumentDetailsPageNCUC.aspx?Documentld=3e785859-f3ce-4b5e-
2aa0-cd9f67d76b8e& Class=Filing, p. 3.

* https://www.utilitydive.com/news/new-york-rejects-proposed-nrg-danskammer-energy-gas-plants-citing-2019-

cl/609040/

Xi https://earth.stanford.edu/news/methane-leaks-are-far-worse-estimates-least-new-mexico-theres-
hopetgs.4s78bp

Xi Nisbet, E. G., Manning, M. R., Dlugokencky, E. J., Fisher, R. E., Lowry, D., Michel, S. E., et al. (2019).Very strong
atmospheric methane growth in the 4 years 2014-2017:Implications for the Paris Agreement. Global
Biogeochemical Cycles,33,318-342. https://doi.org/10.1029/2018GB006009.

Xi Howarth, R. Ideas and perspectives: is shale gas a major driver of recent increase in global atmospheric
methane?

Biogeosciences, 16, 3033-3046, https://doi.org/10.5194/bg-16-3033-2019, 2019.

XV Shindell, Drew et al. "Important Considerations for North Carolina’s Clean Energy Plan," letter to NC Governor
Roy Cooper, Oct. 20, 2019, https://www.ncwarn.org/wp-content/uploads/Itr to Cooper gas 10 10 19-
FINAL.pdf. (Citations from the 2019 Shindell letter appear as endnotes below.)

* Teplin, Charles et al. The Growing Market for Clean Energy Portfolios: Economic Opportunities for a Shift from
New Gas-Fired Generation to Clean Energy Across the United States Electricity Industry. Rocky Mountain Institute,
2019, https://rmi.org/insight/clean-energy-portfolios-pipelines-and-plants.

»i Renewables and Storage Leave No Place for Fossil Fuels (a bibliography), May 2019,
https://www.ncwarn.org/wp-content/uploads/Gas-climate-economic-risk.pdf.

il https://www.forbes.com/sites/jeffmcmahon/2019/10/29/huge-battery-investments-drop-energy-storage-
costs-threaten-natural-gas-industry/#620ef13a7c3b

il https://www.lazard.com/perspective/levelized-cost-of-energy-levelized-cost-of-storage-and-levelized-cost-of-
hydrogen/

* Howland, Ethan. "NextEra Energy plans to cut all carbon emissions by 2045, partly via FPL adding 140 GW of
solar," storage, Utility Dive, June 14, 2022, https://www.utilitydive.com/news/nextera-eliminate-carbon-
emissions-2045-solar-storage-fpl/625464/.

*1bid.

X https://www.energy.gov/eere/wind/articles/land-based-wind-market-report-2021-edition-released and
http://utilityscalesolar.lbl.gov/

i https://governor.nc.gov/executive-order-no-218

xii http://web.archive.org/web/20210110172118/https://www.nrel.gov/docs/fy210osti/77411.pdf, figure ES-4.
XN https://energync.org/duke-energys-proposed-carbon-plan/

v https://www.bizjournals.com/charlotte/news/2022/01/21/nc-offshore-wind-project-could-net-46b.html

i file:///C:/Users/kknar/Downloads/Clean Jobs North Carolina 2021.pdf

it hitps://www.utilitydive.com/news/battery-storage-is-on-a-growth-spurt-thats-about-to-get-even-bigger-eia-
s/605585/

wiithttps://www.eia.gov/todayinenergy/detail.php?id=38872#:~:text=Demand%2Dside%20management%20progr

ams%20aim,comply%20with%20state%20government%20policies.
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©ihttps: //www.nrel.gov/docs/fy18osti/68670.pdf, see especially p. 120.
**x https://www.raponline.org/knowledge-center/the-next-quantum-leap-in-efficiency-30-percent-electric-savings-

in-ten-years/

X S, EPA, “Power Plants and Neighboring Communities,”
https://www.epa.gov/airmarkets/power-plants-and-neighboring-communities

i Emanuel, R. E., Caretta, M. A,, Rivers, llI, L., & Vasudevan, P., Natural gas gathering and transmission pipelines
and social vulnerability in the United States (2021), GeoHealth, 5, e2021GHoo00442
https://doi.org/10.1029/2021GH000442
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From: Ackerman, Le Anne

To: Snyder, Joann

Subject: FW: Submission for Docket E-100 Sub 179 Carbon Plan

Date: Wednesday, August 17, 2022 11:33:43 AM

Attachments: Letter to NCUC on Draft Carbon Plan from 33 EPA-RTP alumni 8-17-22 submitted.pdf

From: kathy kaufman <kknarotsky@yahoo.com>

Sent: Wednesday, August 17, 2022 11:30 AM

To: Ackerman, Le Anne <lackerman@ncuc.net>

Subject: Submission for Docket E-100 Sub 179 Carbon Plan

Ms. Ackerman,

It was lovely to speak with you just now. Attached is the submission | had trouble getting the Carbon Plan
website to take this morning.

If you could submit it to the docket E-100 Sub 179 | would be very grateful. (If there is a subsequent link
to the submission that you can share with me, | would be grateful for that as well).

Thank you so much in advance.

-Kathy Kaufman

E-mail correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third
parties by an authorized state official.
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mailto:lackerman@ncuc.net
mailto:jsnyder@ncuc.net

Attention: NCUC Docket E-100, Sub 179

Dear Members of the North Carolina Utilities Commission,

Thank you for the opportunity to provide input to the process of developing a carbon plan for North
Carolina’s large electric utilities under your auspices. We appreciate your efforts to provide
multiple venues and formats for commenting.

We are a group of retired and former staff and managers from the US Environmental Protection
Agency offices in Research Triangle Park and Chapel Hill, NC. We represent decades of scientific,
engineering, economic, analytical, policy and regulatory experience, including with the energy
sector. All of us are long-time residents of North Carolina. Most of us have raised our families here.
We have a stake in North Carolina’s future and we are concerned about the harmful effects of
climate change now and into the future.

Summary of Our Recommendations

We urge the Commission to order significant revisions to the Duke Energy Carbon Plan for the
following reasons, discussed in greater detail below in this submission:

e Consider updated modeling that has been submitted, which reveals that greater
carbon reductions, energy savings, and ratepayer cost savings are readily achievable
e Do not permit construction of new gas-fired power plants
e Incorporate more cost-effective resources and strategies:
o Offshore wind energy,
o Solar energy,
o Renewables coupled with storage, and
o Energy efficiency measures such as demand-side energy management
e Incorporate consideration of the disproportionate effects of methane gas emissions on low-
income and communities of color, and indigenous communities.

Introduction

The world’s scientists, in the form of the Intergovernmental Panel on Climate Change (IPCC), tell us
that we need to achieve net zero carbon dioxide emissions by 2050 in order to have a substantial
chance of keeping warming to a relatively safe level.ii North Carolinians are being harmed now by
continued warming, which is already happening and shows signs of accelerating.

As summarized by an NC State researcher, “Over the past two decades, climate change has
increased the frequency and severity of flooding beyond anything we’ve seen in history,”ii The
flooding we experienced from Hurricanes Matthew and Floyd, as well as from the increased rainfall
contained in more frequent storms, are likely to be more frequent occurrences in the future, as is
the damage from more occurrences of extreme heat in our state. We must do all we can to stop
contributing to the increasing damage.

Consider these numbers:ivv





2.7 degrees F. — Increase in average daily temperature in Raleigh and Durham, 1970 to 2021
13 — Number of days in 2022, just through July, that had a high temperature of more than 95
degrees, Raleigh-Durham International Airport

40 — Estimated number of days per year in 2042 that will have a high temperature of at least 95
degrees, under a higher carbon emissions scenario

100 — Estimated number of days per year in 2099 that have a high temperature of at least 95
degrees, under a higher carbon emissions scenariovi

As you are aware, HB 951 lays the ultimate responsibility on the North Carolina Utilities
Commission (NCUC) to develop a carbon plan that will achieve the goal of net-zero carbon dioxide
emissions from electricity by 2050. It is clear that the draft plan developed by Duke Energy is
inadequate to this task. Under all four scenarios laid out by Duke Energy in its draft carbon plan,
North Carolina will unnecessarily fall far short in addressing the impacts of climate change on our
state at the level needed.

First, all four scenarios in Duke’s draft plan continue our state’s reliance on methane natural gas. All
actually ADD a significant amount of natural gas to Duke’s fleet, even though natural gas-fired
plants have a typical lifespan of 40-60 years.

Second, the plan does not go nearly far enough to incorporate already more cost-effective resources
and strategies such as offshore wind energy, solar energy, renewables coupled with storage, and
energy efficiency measures such as demand-side energy management. And bolstered by the energy
and climate provisions in the Inflation Reduction Act recently passed by Congress, these strategies
will become even more cost-effective for utilities, communities, and individual consumers.

Duke Energy’s carbon plan falls far short of the carbon reduction that is possible, and it also falls
short of the charge in the NCUC’s charter to provide power that is currently “least cost” for NC
ratepayers. In addition, it is worth pointing out that clean energy solutions currently employ over
90,000 people in North Carolina; greatly reducing emissions from our electricity system is a
demonstrated win-win for North Carolina’s people and economy.vii

Stakeholder Recommendations

Stakeholders who took part in discussions with Duke Energy this year made important points that
Duke Energy did not fully take into account. A summary provided by Duke Energy after the January
25,2022 stakeholder meeting contains a list of critical points made by many stakeholders,
including, among other points, the following:

e Consider a “no new gas” scenario.

e Consider the offshore wind development goals in NC Executive Order 218 (2,800 MW by
2030 and 8,000 MW by 2040).

o Consider an option including a very high level of distributed resources, and all currently
available mechanisms for those resources to shift load out of peak periods.

e Consider centering efficiency and demand-side management as first choice resources.

e Consider solar and storage together as a resource.





Updated Modeling Using the Same Model as Duke Energy Reveals Greater Carbon
Reductions, Energy Savings, and Ratepayer Cost Savings

Recently four NC public groups commissioned a report (referred to as the “Synapse report”) that
attempted to replicate the results of Duke Energy’s modeling.vii The report was unable to replicate
Duke Energy’s results without forcing the model to select for additional fossil fuel generation. The
Synapse report generated new scenarios without forcing specific generation and found that the
scenarios chosen by the model differed significantly from Duke Energy’s scenarios. The new
scenarios generated by the model contain significantly more renewable resources and no new fossil
fuel resources*; would not compromise reliability; and would cost less for NC ratepayers. Below we
will note a few of the specific differences.

Duke Energy’s Proposed Continued Reliance on Gas-Fired Power Plants is Ill-Considered

NC'’s carbon plan is directed to have a goal of 70% carbon dioxide reduction from electricity
generation by 2030 and to achieve net-zero CO2 emissions by 2050. Only one of Duke’s four
scenarios meets this goal. The 2050 goal, in particular, is utterly incompatible with buildout of any
new gas-fired generation, unless that generation is retired before the end of its useful life. There are
two ways that this could play out between now and 2050:

1. Ifthe gas-fired generation is not retired, then NC will not meet the goal of net-zero
electricity generation; or

2. Ifthe gas-fired generation is retired, likely because it is finally recognized as being
uneconomic, the cost will be borne by NC ratepayers in exactly the way that Duke Energy
currently plans to charge ratepayers for the cost of retiring uneconomic coal-fired
generation.

Moreover, Duke’s scenarios call not just for a buildout of gas-fired generation, but also for a
concomitant buildout of expensive gas pipeline infrastructure. This brings with it the likelihood that
pipelines will be sited next to low-income communities and communities of color. Those siting
battles are likely to continue to be contentious, expensive, environmentally unjust, and ultimately
unnecessary.

Duke Energy clearly anticipates this problem, as the draft carbon plan scenarios contain the
assumption that all gas-fired plants will be converted to hydrogen-burning plants by 2050, even
though Duke is clearly aware that the cost of hydrogen has never been shown to be competitive.
Indeed, in October 2021 New York State rejected a utility bid to build two new gas-fired power
plants, arguing that the plants would impede the state’s ability to meet its carbon reduction goals,
and that a transition to burning hydrogen had not been demonstrated as feasible.x

This contrasts with the clear and consistently demonstrated viability and cost-effectiveness of
renewable energy, as we discuss below.

In addition, while Duke Energy’s charge is simply for its emissions to be net-zero with respect to
carbon dioxide, it is well known that the greatest greenhouse gas contribution to global climate
change from gas-fired generation comes from the significant emissions of methane leaked and
vented during natural gas operations (drilling/fracking, storage, transport and distribution). A





recent Stanford University study, using innovative airborne sensors, showed methane leak rates
from oil and gas operations to be far higher than previously estimated.x

This is cause for great concern because, as Dr. Drew Shindell, IPCC report chapter lead and Nicholas
Professor of Earth Sciences at Duke University, stated in a 2019 letter to Governor Roy Cooper,
“Methane has been the largest contributor to the worldwide failure to keep on an emissions
trajectory consistent with a 2°C global warming target, causing 90% of the departure from such a
trajectory that we have seen since 2000.xiixiii xiv

In the same letter, Dr. Shindell goes on to say that “Recent analysis indicates that, due to a rapid
decline in the cost of renewables, the cost of clean energy generation is likely to be lower than the
cost of new gas plants for 90% of the proposed construction in the U.S. by the date those plants are
expected to be placed into service.xv The same analysis shows that more than 90% of proposed new
gas-fired power plants are likely to be uncompetitive by 2035. This implies that, if Duke Energy
does succeed in building new gas plants, these plants are very likely to end up as stranded assets,
exacerbating the already thorny problem of unrecovered debt that is preventing the utility from
closing coal plants. Many other recent publications have illustrated the extreme financial and
climate risks associated with new natural gas.xi”

As noted in this analysis (and quoted in Forbesxvii), “These changes are already contributing to
cancellations of planned natural-gas power generation...The need for these new methane natural-
gas plants can be offset through clean-energy portfolios (CEPs) of energy storage, efficiency,
renewable energy, and demand response.” Finally we refer to the Synapse report modeling analysis
submitted recently to the NCUC docket, which uses the same model as Duke Energy but does not
force the model to choose any particular resources upfront. The Synapse analysis does not result in
ANY new gas-fired generation.

The Relative Low Cost of Renewables and Storage

A recent report from Lazard financial analysts also suggests that renewable costs are, under many
circumstances, lower than the costs of fossil fuel generation.xii The Lazard analysis reports ranges
of levelized costs for a variety of types of both renewable energy and fossil fuel energy, clearly
showing lower costs for renewables in many cases.

The plans of NextEra Energyxix illustrate this point. In a recent presentation to investors, NextEra
said it can reach the goal of company-wide net-zero emissions in 2045 (with interim goals more
stringent than Duke’s) partly by increasing its Florida Power & Light (FP&L) subsidiary’s solar
generation to 90,000 MW and energy storage to 50,000 MW. It can do this without increasing FP&L
bills “because renewable energy is often less expensive than existing and new fossil-fueled
generation.”

NextEra expects “that wind coupled with storage will cost $25/MWh to $32/MWh later this decade
while solar with storage will cost $30/MWh to $37/MWh...In comparison, NextEra expects
electricity from existing natural gas-fired power plants will cost $35/MWh to $47/MWh and power
from new combined cycle gas-fired plants will cost $56/MWh to $69/MWh.”x These assumptions
are consistent with the Lazard analysis.

Recent utility capacity additions across the US bear this out. According to 2021 analyses of recent
trendsxd, renewable capacity additions exceeded gas-fired generation significantly. More wind alone
than gas was installed for the previous three years. More solar alone than gas was installed for the
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previous two years, and made up “58% of all new U.S. generation capacity over the past six years”
according to Lawrence Berkeley National Lab.

Given these facts, Duke Energy’s draft carbon plan scenarios do not appear to be “least cost” for
ratepayers, as is required under NC law. [t should be noted that the Synapse report selects far more

cost-effective solar, storage, and wind resources, as discussed more below.

The Viability and Huge Potential of Offshore Wind

In June 2021, Governor Cooper issued Executive Order 218, entitled “Advancing North Carolina’s
Economic and Clean Energy Future With Offshore Wind.”xii The Executive Order calls for 2.8
gigawatts (i.e. 2800 megawatts) of wind energy to be built off the NC coast by 2030, and 8 gigawatts
(8,000 megawatts) by 2040.

Even though Duke’s filing acknowledges offshore wind as “mature, scalable, and increasingly cost-
effective” (as echoed in the Lazard analysis), the draft carbon plan scenarios incorporate
significantly less offshore wind than the Executive Order calls for - a mere 1,800 megawatts.

This is despite the fact that, according to the US Department of Energy’s National Renewable Energy
Lab, North Carolina has the third highest offshore wind potential on the entire East Coast (and fifth
highest in the US).xiii [n fact, North Carolina already has 4,000 megawatts of capacity under lease.xxiv
According to a recent study by the Raleigh-based Southeastern Wind Coalition and Environmental
Entrepreneurs, an offshore wind farm built off the coast near Wilmington could bring in $4.6 billion
in net economic benefits for the state.xxv

We believe that the carbon plan should at the very least incorporate the Governor’s June 2021
Executive Order goals of 2,800 MW off the NC coast by 2030, and 8,000 MW by 2040. This is also
consistent with the amount of offshore wind development the Synapse model analysis recommends
should be underway by 2030.

Duke Energy’s scenarios should have included this goal; it is unclear why they do not. Also, the
NCUC should require Duke Energy to compare the costs of building offshore wind itself against the
cost of procuring the wind energy from third parties, in order to ensure, per the NCUC charter, that
Duke Energy will be providing power that is “least cost” for NC ratepayers.

Solar Energy, Including Solar Combined with Energy Storage, is a Demonstrated Resource
Insufficiently Deployed by Duke Energy

Solar energy is already an economic engine in NC, employing over 8,000 people across the state.xvi
Inexplicably, all four of Duke’s scenarios artificially cap the amount of new solar energy that can be
deployed across North Carolina’s grid. The scenarios cap solar deployment at 5,400 to 6,800 MW of
development, despite the fact that solar is more cost-effective for ratepayers than the additional gas
and nuclear in the plans, and is not subject to the volatility of future gas prices or the technological
and economic uncertainties associated with hydrogen or small modular nuclear reactors.

The model scenarios in the Synapse report, by contrast, contain significantly more solar and storage
resources than are contained in Duke Energy’s analysis, at less cost to ratepayers. Specifically, its
“Optimized Scenario” selects 7,200 MW of additional solar energy and 5,600 MW of storage.





Pairing solar with storage, with the cost of batteries dropping significantly, has two additional
advantages: 1) batteries obviate the need for new gas-fired peaker plants, and 2) battery storage
can help make communities more resilient in the face of storms by providing local backup power.

According to a recent US Energy Information Administration report, utility-scale battery storage
costs dropped 72% between 2015 and 2019, an average of 27% per year. The result, according to
the report, is that the combined capacity of U.S. battery storage projects grew by 28% in 2019,
continued on a greater pace in 2020, and is poised to grow by 10 more times by 2023, to result in
addition of 10,000 MW to the grid.xxvii

The carbon plan should detail plans to rapidly expand solar and batteries (both utility-scale and
community-scale), especially in underserved rural areas.

Duke’s Draft Plan Insufficiently Accounts for the Considerable Benefits of Demand-side
Energy Management, Including Energy Efficiency Programs

As you know, demand-side energy programs can help utilities lower energy use at peak demand
times, helping to obviate use of more costly and higher-emitting peaker plants. The Energy
Information Administration tracks the incremental annual electricity savings and costs from energy
savings attributable to demand-side programs run by utilities. Most of these programs are focused
on residential and commercial customers, and save between 1% and 4% per year in energy use.
Most of the cost is for initial startup, but the savings can run for years.xxvii

It has often been noted that the cheapest energy is energy not used. Reducing demand on our
current resources will speed the transition from fossil fuel to cleaner resources, reducing the
existential damage from climate change that much faster.

Notably, a 2017 study from the US Department of Energy’s National Renewable Energy Lab (NREL)
indicates that the energy efficiency savings potential from NC single family homes is over 40%.xxix
With proper policy, much more of this energy savings from ratepayers could be realized, which
translates directly not just to lower carbon emissions, but also to lower electricity bills.

In addition, a 2016 study from the Regulatory Assistance Project addressing overall energy
consumption indicated that “it should be possible to cost-effectively meet 30 percent of forecast
electricity needs with new efficiency investments over the next 10 years.”xx

Nevertheless, Duke Energy’s draft plan caps the carbon emissions savings that can be counted from
demand-side energy programs at 1% per year. Stakeholders in Duke Energy’s process were clear in
their comments that this is far lower than the potential of such programs. Moreover Duke’s draft
plan includes an “opt-out” for large commercial and industrial customers, where the savings
potential is arguably the greatest, and would benefit customers as well as obviating the need for
high-polluting, more costly gas or coal-fired peaker plants.

The NC carbon plan should put more effort into demand-side energy programs and should not cap
the countable carbon savings from such programs.

Duke’s draft plan worsens inequities and environmental justice

Expanding the use of methane gas under the scenarios proposed by Duke disproportionately
impacts low-income and communities of color, and indigenous communities in the following ways:
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e Continued increases in temperature from emitting methane impacts those who must work
outdoors (e.g., construction and agricultural workers), and people who lack air conditioning
or other resources to mitigate the impacts of increased heat.

e Methane contributes to ozone air pollution, a potent air pollutant that affects lung
development in children as well as people with asthma, lung and heart disease. EPA has
found that health impacts frequently fall heaviest on these communities.xxxi

e The infrastructure for methane gas (pipelines, storage facilities, pump stations, and power
plants) are more often sited in or near these communities, creating risks for leaks,
explosions, and structural failures, as well as the negative impacts from construction.xxxi

e Asexplained above, the higher cost of building and operating gas-fired power plants versus
less expensive solar, wind and storage options raises costs for these already energy
burdened communities.

Finally, the artificial limits that Duke places on energy efficiency and solar detailed above means
that some of the cheapest pathways to saving and generating energy are limited in the scenarios,
and therefore these savings cannot be passed on to low-income and other energy-burdened
customers.

These shortcomings of Duke’s carbon plan contradict Executive Order 246, “North Carolina’s
Transformation to a Clean Equitable Economy” issued earlier this year. The EO details what
“responsible solutions to climate change” must address, including equity in greenhouse gas
emission reductions, promoting equity in health, and increasing resilience in impacted
communities. If Duke’s plans are adopted as proposed, the NCUC would not be in compliance with
the order.

Conclusion

We believe that Duke Energy’s draft Carbon Plan is short-sighted, inadequate to the task of
addressing the harmful effects of climate change on our state, and unnecessarily polluting and
costly to NC citizens, particularly those who continue to bear the greatest burdens. In contrast, it
has been shown, by robust results from Duke Energy’s own model (and by the actions of other US
utilities), that greater reliance on renewable resources and greater effort on energy efficiency will
yield far more benefit for NC citizens.

Thank you again for the considerable time and effort you put into this work, and for the
opportunity to comment during this process. We look forward to a carbon plan that will provide a
clean, safe, equitable, and prosperous future for all North Carolinians.

Sincerely,

Kathy Kaufman, former Regulatory Analyst, Air Economics Group, US EPA Office of Air Quality
Planning and Standards

Dale Evarts, former Director, Climate, International and Multimedia Group, US EPA Office of Air
Quality Planning and Standards

...with the support of the following North Carolina alumni of the US Environmental Protection
Agency (EPA):





Gerry Akland, Former Director, Human Exposure Research Division, US EPA Office of Research
and Development

John Bachmann, Former Associate Director for Science/Policy and New Programs, US EPA Office
of Air/Office of Air Quality Planning and Standards

William F. Barnard, Former Atmospheric Physicist, National Environmental Research Laboratory,
US EPA Office of Research and Development

Dianne Byrne, Former Section Chief, Pollutant Assessment Branch, US EPA Office of Air Quality
Planning and Standards

Jane C. Caldwell, Ph.D., Former Environmental Health Scientist, US EPA Office of Research and
Development

David G. Cole, Former Environmental Scientist, US EPA Office of Air Quality Planning and Standards

Daniel L. Costa, Former National Program Director, Air, Climate & Energy Research Program, US
EPA Office of Research and Development

Patricia R. Crabtree, Former Environmental Protection Specialist, US EPA Office of Air Quality
Planning and Standards

Barbara Driscoll, Former Physical Scientist, US EPA Office of Air Quality Planning and Standards

Thomas Driscoll, Former Environmental Scientist, US EPA Office of Air Quality Planning and
Standards

Eric O. Ginsburg, Former Senior Policy Advisor, Sector Policies and Programs Division, US EPA
Office of Air Quality Planning and Standards

Judy Graham, Former Associate Director for Health, National Exposure Research Laboratory, US
EPA Office of Research and Development

Martha H. Keating, Former Senior Policy Advisor, Health and Environmental Impacts Division, US
EPA Office of Air Quality Planning and Standards

F. Elaine Manning, Former Environmental Engineer, US EPA Office of Air Quality Planning and
Standards

Julianne McClintock, Former Air Quality Specialist, US EPA Office of Air Quality Planning and
Standards

Melissa McCullough, Former Assistant Director, Sustainable and Healthy Communities Research
Program, US EPA Office of Research and Development

David ]. McKee, Former Environmental Scientist, US EPA Office of Air Quality Planning and
Standards





David Misenheimer, Former Environmental Engineer, US EPA Office of Air Quality Planning and
Standards

Margaret Morrison, Former Administrative Assistant, US EPA Office of Air Quality Planning and
Standards

Debdas Mukerjee, PhD, Former Senior Science Advisor, Senior Scientist, National Center for
Environmental Assessment (NCEA-Cin), Cincinnati, OH, US EPA Office of Research and Development
(now living in RTP, NC)

Bill Neuffer, Former Stationary Air Emissions Engineer, SSPD/MICG, US EPA Office of Air Quality
Planning and Standards

John R. O’Connor, Former Deputy Director, US EPA Office of Air Quality Planning and Standards
Maria Pimentel, Former Media Relations Specialist, US EPA Office of the Administrator

Joseph Pinto, Former Physical Scientist, National Center for Environmental Assessment, US EPA
Office of Research and Development

James Rabinowitz, Ph.D., Former Research Physicist, US EPA Office of Research and Development
Holly Reid, Former Environmental Scientist, US EPA Office of Air Quality Planning and Standards

Harvey M. Richmond, Former Senior Environmental Protection Specialist, US EPA Office of Air
Quality Planning and Standards

James Southerland, Former Chief, Source Assessment Section, US EPA Office of Air Quality
Planning and Standards

Betsy Smith, Former Senior Research Biologist and Assistant Director, Sustainable and Healthy
Communities Research Program, US EPA Office of Research and Development

Teresa Wall, Former Program Analyst, Toxicity Assessment Division, National Health and
Environmental Effects Research Laboratory, US EPA Office of Research and Development

William O. Ward, PhD, Former Data Scientist, National Health and Environmental Effects
Research Laboratory, US EPA Office of Research and Development

"IPCC, Summary for Policymakers. In: Global warming of 1.5°C. An IPCC special report on the impacts of global
warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the context
of strengthening the global response to the threat of climate change, sustainable development, and efforts to
eradicate poverty [V. Masson-Delmotte, et al (eds.)]. World Meteorological Organisation, Geneva, Switzerland,
2018, https://www.ipcc.ch/sr15/chapter/summary-for-policy-makers/.
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