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VIRGINIA ELECTRIC AND POWER COMPANY'S 2023 

INTEGRATED RESOURCE PLAN
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Summary of the Direct Testimony of Dr. Bryndis Woods

Dr. Woods' testimony addresses failures by the Company in its 2023 IRP to:

1.

2.

3.

4.

5.

6.
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As a result of these failures, Dr. Woods concludes that the Commission should not find Dominion's 2023 

IRP to be reasonable and in the public interest.

Require that the Company's IRPs consider environmental justice impacts of its resource 

decisions.

Establish a load forecasting working group that is led by the Commission and includes a broad 

range of representatives.

Mandate that Dominion assume new, increasing energy efficiency requirements in every 

three-year period after 2023-2025.

Require that the Company's Alternative Plans meet all its obligations under the VCEA by the 

dates specified.

Require that the Company assess the compliance costs associated with the EPA's proposed 

new regulations and model a social cost of carbon that is in line with the EPA's most recent 

proposed price.
Order Dominion to commence stakeholder meetings for its next IRP as soon as possible.

Clean Virginia Witness Bryndis Woods, PhD provides and overview of issues in Virginia Electric and Power 
Company’s 2023 Integrated Resource Plan (IRP), including: environmental justice, Dominion's least-cost 

plan, load and energy forecast, compliance with the Virginia Clean Economy Act (VCEA), greenhouse gas 

emission forecasts, cost assumptions regarding coal plants and carbon dioxide (CO2) emissions, and 

stakeholder engagement.

• Meet the basic obligations of the VCEA including energy efficiency requirements, renewable 

energy requirements and fossil fuel retirement requirements;

• Present useful modeling results: The Company fails to identify a preferred plan, a feasible least
cost plan, or present meaningfully distinct modeling results over the planning period as required by 

the Commission's 2020 IRP Final Order;

• Adequately account for the U.S. Environmental Protection Agency's (EPA) proposed new limits on 

coal units' CO2 emissions as part of Section 111(d) of the Clean Air Act and the EPA's proposed 

Good Neighbor Plan—both of which will impact the Company's coal fleet—or consider a 

reasonable social cost of carbon; or

• Address environmental justice impacts of its resource planning decisions or conduct any 

stakeholder engagement as part of the 2023 IRP development.
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Finally, Dr. Woods provides specific recommendations to the Commission concerning the Company's IRPs 

moving forward. The Commission should:
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I. Introduction and qualifications1

2 Q. Please state your name, business address, and position.

5 Q. Please describe the Applied Economics Clinic.

10 Q. On whose behalf are you testifying in this case?

11 A. I am testifying on behalf of Clean Virginia.

12 Q. Please summarize your work experience and educational background.
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A. My name is Bryndis Woods, PhD. I am a Senior Researcher at the Applied Economics Clinic, located at 6 

Liberty Sq., PMB 98162, Boston, MA, 02109.

I hold a PhD and a Master of Science—both in Environment and Natural Resources and both from the 

University of Iceland. I also hold a Bachelor of Arts in Sociology from the University of Michigan. My 

curriculum vitae is attached as Exhibit A.
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A. I am a researcher with over a decade of experience in research and analysis, with a focus on energy and 

climate issues. I have authored more than seventy reports, journal articles, book chapters, and blog posts 

on topics related to renewable energy, energy efficiency, environmental justice, climate policy, and climate 

adaptation. I have presented my work at international conferences around the world, including the 

European Climate Change Adaptation Conference and the Annual Conference of the European Association 

of Environmental and Resource Economists. Priorto joining the Applied Economics Clinic, I worked as a 

researcher at the Nordic Centre of Excellence for Strategic Adaptation Research, examining crop choice as 

a climate change adaptation among Danish farmers. I also worked as an analyst at Business for Social 

Responsibility, working with bi- and multilateral development institutions and with corporate clients on 

issues including adaptation and resilience, climate adaptation governance, supply chain sustainability and 

climate risk management. I currently contribute work as a staff writer for the International Institute for 

Sustainable Development's Earth Negotiations Bulletin, reporting on international sustainable 

development conference processes including the Intergovernmental Panel on Climate Change, the Global 

Platform for Disaster Risk Reduction and the United Nations Framework Convention on Climate Change.

I have provided written testimony before the Massachusetts Department of Public Utilities in Docket No. 

DPU 14-153A/14-154A regarding Eversource's justification of the need for its proposed East Eagle Street 

Substation. I have also provided expert comments to the New York State Department of Environmental 

Conservation (DEC) regarding the Draft Title V Air Permit and the Draft Supplemental Environmental 

Impact Statement for Astoria Gas Turbine Power LLCs proposed Astoria Replacement Project.

A. The Applied Economics Clinic is a 501(c)(3) non-profit consulting group. Founded in February 2017, the 

Clinic provides expert testimony, analysis, modeling, policy briefs, and reports for public interest groups on 

the topics of energy, environment, consumer protection, and equity, while providing on-the-job training to 

a new generation of technical experts.

3
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1 Q. Have you previously testified before the Virginia State Corporation Commission ("the Commission")?

2 A. No, I have not.

3 Q. What is the purpose of your testimony?

9 I address failures by the Company in its 2023 IRP to:

21 Q. What information did you review in preparing your testimony in this case?

24 Q. Are you sponsoring any exhibits in this proceeding?

25 A. Yes, I sponsor Exhibits A and B.
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A. My testimony focuses on issues in Virginia Electric and Power Company's ("Dominion" or "the 

Company") 2023 Integrated Resource Plan (IRP), including: environmental justice, Dominion's least-cost 

plan, load and energy forecast, compliance with the Virginia Clean Economy Act (VCEA), greenhouse gas 

emission forecasts, cost assumptions regarding coal plants and carbon dioxide (CO2) emissions, and 

stakeholder engagement.

A. I reviewed the Company's 2020 IRP, 2021 and 2022 IRP updates, and 2023 IRP. I also reviewed the 

Company's testimony and discovery responses.

Meet the basic obligations of the VCEA including energy efficiency requirements, renewable 

energy requirements and fossil fuel retirement requirements;

Present useful modeling results: the Company fails to identify a preferred plan, a feasible least-cost 

plan, or present meaningfully distinct modeling results over the planning period;

Account for federal regulations that impact its coal fleet or consider a reasonable social cost of 

carbon; or

Address environmental justice impacts of its resource planning decisions or conduct any 

stakeholder engagement as part of the 2023 IRP development.

As a result of these failures, I conclude that the Commission cannot find Dominion's 2023 IRP to be 

reasonable and in the public interest, and I provide specific recommendations for the Company's IRPs 

moving forward.

Exhibit A - Curriculum Vitae of Dr. Bryndis Woods

Exhibit B - Company responses to the following information requests, referenced in my testimony: 

o Clean Virginia

■ Set 01-07

■ Set 01-10(f)

■ Set 01-16(a-c)

■ Set 01-17-i

- Set 02-19(b)

■ Set 02-22(a-b)



16 Q. Please describe Virginia Electric and Power Company.

21 Q. Please describe the Company's Integrated Resource Plan (IRP) obligations in Virginia.
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A. Chapter 24 of Title 56 of the Code of Virginia requires electric utilities to file an IRP every three years. As 

part of preparing an IRP, each utility should forecast electric demand and "recommended plans to meet 

that forecasted demand and assure adequate and sufficient reliability of service."1 These plans should 

include: generation from facilities the utility owns or intends to construct or purchase that are sufficient to 

meet forecasted demand; planned load and peak load reductions from demand reduction programs, such 

as energy efficiency programs; planned energy storage resources to ensure reliable energy supply; and 

diverse generation capacity resources to "reduce the risks associated with an over-reliance on any 

particular fuel or type of generation."2

A. Virginia Electric and Power Company ("the Company") is headquartered in Richmond, Virginia and 

serves approximately 2.7 million electric customers in Virginia and North Carolina. The Company is a 

subsidiary of Dominion Energy, Inc. ("Dominion")—one of the nation’s largest energy producers, serving 

more than seven million customers across 16 states with electricity or gas.
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1 Va. Code § 56-599.

2 Ibid.

3 Ibid.

After January 1, 2024, "each electric utility not subject to an annual review shall file an annual update to 

the integrated resource plan by October 15"3 that complies with any relevant orders from the Commission. 

IRPs and IRP updates from 2024 onwards must propose the "most cost effective means of complying with 

current and pending state and federal environmental regulations" and "a long-term plan for energy 

efficiency measures to accomplish policy goals of reduction in customer bills, particularly for low-income,

■ Set 04-31

- Set 02-23(a-e)

o Appalachian Voices

■ Set 05-04

■ Set 05-04 (KS)

■ Set 06-11

Set 01-32

Set 01-52 

Set 04-130 

Set 05-136 

o Microsoft

■ Set 01-05 

o Sierra Club

■ Set 03-04



8 Q. What are the key provisions of the Virginia Clean Economy Act (VCEA)?

17 Q. Please summarize your findings and recommendations.
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A. I find that Dominion's IRP is not reasonable or in the public interest because the Company's 2023 IRP 

fails to:
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A. Passed during the 2020 General Assembly session, the VCEA requires utilities to retire all carbon- 

emitting electric generating units that are located in Virginia by December 31, 2045,6 created a renewable 

energy portfolio (RPS) program with a deficiency payment structure (for any utility "unable to meet the 

compliance obligations of the RPS Program"), created an energy efficiency resource standard (EERS), 

established mandatory renewable energy capacity and storage capacity development targets, and requires 

the Virginia State Corporation Commission ("Commission") to consider the social cost of carbon in 

applications for new generating facilities and to ensure that the development of new energy resources 

does not adversely impact historically economically disadvantaged communities.7
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Address potential environmental justice impacts related to its resource decisions in its 2023 IRP, 

Identify a feasible, least-cost plan or preferred plan,

Present the cost of its short-term action plan, making it impossible to determine the impact of the 

Company's resource planning decisions on Virginia customers,

Account for the degree of uncertainty related to the role of data centers in PJM's load forecast 

(which is adjusted by the Company),

Assume additional energy efficiency requirements post-2025 as clearly stated in the VCEA,

Build VCEA-mandated amounts of solar, onshore wind or energy storage capacity by the dates 

required,

Present Alternative Plans that comply with the VCEA's mandate to retire all carbon-emitting 

generation by the end of 2045,

Adequately account for federal regulations that impact its coal fleet or consider a social cost of 

carbon, and

“Ibid.

5 Ibid.

6 Virginia Acts of Assembly. April 11, 2020. Chapter 1193 Section 56-585.5 (3) Generation of electricity from 

renewable and zero carbon sources. Available at: https://lis.virginia.gov/cgi-bin/legp604.exe?201+ful+CHAP1193+pdf.
’ibid.

elderly, and disabled customers; reduction in emissions; and reduction in carbon intensity."4 In addition, 

IRPs and IRP updates in 2024 or later must conduct "a facility retirement study for owned facilities located 

in the Commonwealth that emit carbon dioxide as a byproduct of combusting fuel" and a "stakeholder 

review process [that] provide[s] opportunities for the public to contribute information, input, and ideas on 

the utility's integrated resource plan, including the plan's development methodology, modeling inputs, and 

assumptions, as well as the ability for the public to make relevant inquiries, to the utility when formulating 

its integrated resource plan."5



1 • Conduct any stakeholder engagement as part of the 2023 IRP development.
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I conclude that the Commission should not find Dominion's 2023 IRP to be reasonable and in the public 

interest, and I provide specific recommendations for the Commission, including:

1. The Commission should not conclude that Dominion's 2023 IRP is either "reasonable" or "in the 
public interest"8 because:

a. It fails to identify a preferred plan, present a feasible least-cost plan, or provide 

meaningfully distinct Alternative Plans, as required by the Commission's 2020 IRP Final 

Order.

3. The Commission should establish a load forecasting working group that is led by the Commission 

and includes a broad range of representatives.

4. The Commission should mandate that Dominion assume new, increasing energy efficiency 

requirements in every three-year period after 2023-2025.

5. The Commission should require that the Company construct Alternative Plans that meet all its 

obligations under the VCEA, namely: the RPS; the development of solar, onshore wind, and energy 

storage capacity in the amounts and by the dates specified in the VCEA; and the retirement of all 

biogenic and non-biogenic carbon-emitting resources by the end of 2045, with those retirements 

taking place at a steady pace between 2025 and 2045.

6. The Commission should require that the Company assess the compliance costs associated with the 

EPA's proposed new limits on coal units' COj emissions as part of Section 111(d) of the Clean Air 

Act and its Good Neighbor Plan and model a social cost of carbon that is in line with the EPA's most 

recent proposed price.

7. The Commission should order Dominion to commence stakeholder meetings for its next IRP as 

soon as possible; clearly communicate the information, materials, and data that Dominion must 

make available to stakeholders; and provide clear guidance for the Company regarding how many 

stakeholder meetings should be held and what topics should be addressed.

b. It fails to meet the basic obligations of the VCEA in its Alternative Plans.

c. It does not adequately account for EPA's proposed new limits on coal units' CO2 emissions 

as part of Section 111(d) of the Clean Air Act, the EPA's proposed Good Neighbor Plan, and 

the federal government's social cost of carbon.

2. The Commission should require that the Company's IRPs consider environmental justice impacts of 

its resource decisions.

8 Virginia State Corporation Commission. Case No. PUR-2020-00035. Dominion 2020 IRP Final Order. "Pursuant to 

Code § 56-599 C, the Commission must, after giving notice and an opportunity to be heard, determine whether 
Dominion's IRP is reasonable and in the public interest.”



3 Q. Does the Commission require Dominion to address environmental justice in its 2023 IRP?

12 Q. Does Dominion address environmental justice in any way in its 2023 IRP?

16 Section 9.1 of Dominion's 2023 IRP states that,

24 Dominion's IRP does not mention environmental justice outside of Section 9.1.

30 Q. What are the consequences of Dominion's failure to assess the environmental justice impacts of its

Page 9 of 58
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Q. Has Dominion complied with the Commission's order to address environmental justice impacts of its 

resource planning?

A. No, Dominion's 2023 IRP does not provide any evidence of having performed an environmental justice 

review process and fails to explain whether or not it considers impacts on environmental justice 

communities or fenceline communities, as ordered by the Commission.

II. Dominion fails to address environmental justice issues in its 2023 IRP as ordered by the 

Commission.

A. Yes. According to the Commission's Final Order regarding Dominion's 2020 IRP, "(Tjhe Commission finds 

that the Company should address environmental justice in future IRPs and updates, as appropriate. As one 

example, the Company may consider the impact of unit retirement decisions on environmental justice 

communities or fenceline communities."9
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A. Yes. Dominion's 2023 IRP includes a section titled "Environmental Justice" that provides examples of 

how the Company approaches environmental justice evaluations on a case-by-case basis, rather than as 

part of long-term resource planning.

A. No. Dominion's 2023 IRP does not consider or assess the impact of any of its Alternative Plans on 

environmental justice communities or fenceline communities.
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The Company believes that...environmental justice is best evaluated and carried out on a 
case-by-case basis, informed by the location of the project in question and project-specific 
characteristics. The Company has established an environmental justice review process for 

evaluating its specific projects and programs that implicate environmental justice 
consistent with relevant laws and regulations...the Company presents the results of these 
project-specific review processes in the relevant proceedings before the SCC, such as in its 
applications to construct new generating facilities or new transmission lines.10

9 Commonwealth of Virginia. State Corporation Commission. February 1, 2021. Case No. PUR-2020-00035. FINAL 

ORDER. Re: Virginia Electric and Power Company's Integrated Resource Plan filing pursuant to Va. Code § 56-597 et 

seq. Page 14-15.
10 Dominion Energy. 2023. "Integrated Resource Plan." Page 121.

Q. Does Dominion provide any more detail regarding its environmental justice review process in its 2023 

IRP?



1 resource planning decisions?

6 Q. How should Dominion address the environmental justice impacts of its resource planning decisions?
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A. Dominion's failure to assess the environmental justice impacts of its resource planning decisions results 

in a lack of information for the public and the Commission to consider regarding how Dominion's resource 

decisions impact communities directly. For example, environmental justice impacts include community

level health, environmental, and economic impacts from resource additions or retirements.
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A. I recommend that the Commission reiterate and clarify its requirement that the Company "consider the 

impact of unit retirement decisions on environmental justice communities or fenceline communities."11 In 

the Company's IRPs, the Commission should specifically require the Company to:

11 Commonwealth of Virginia. State Corporation Commission. February 1, 2021. Case No. PUR-2020-00035. FINAL 

ORDER. Re: Virginia Electric and Power Company's Integrated Resource Plan filing pursuant to Va. Code § 56-597 et 

seq. Page 14-15.
12 Kallay, J., A Napoleon, K. Takahashi, E. Sinclair, T. Woolf. 2021. Opportunities for Evergy Kansas within its Integrated 

Resource Plan and Other Planning Processes. Prepared for the Union of Concerned Scientists and CleanAirNow. 
Synapse Energy Economics. Available at: https://www.synapse-
enerfiv.com/sites/default/files/Equitv in Evergy KS IRP Report 21-051.pdf.

Present how the Company identifies potential environmental justice issues, including screening 

metrics,

Conduct engagement with communities affected by potential environmental justice issues, and 

report on those efforts.

Assess and present the community-level health, environmental, and economic impacts from 

planned resource additions or retirements,

Assess and present the changes in air quality or water quality anticipated from resource decisions 

within Dominion's service territory,

Assess and present how energy costs impact different communities within Dominion's service 

territory differently,

Include Alternative Plans that directly address environmental justice issues, such as by siting 

distributed energy resources in environmental justice communities or by prioritizing fossil fuel- 

fired generation retirements in environmental justice communities, and

Specify how energy efficiency, demand response, and distributed energy resource programs are 

being targeted at underserved and vulnerable environmental justice community households, such 

as by offering income- or disability-qualified benefits, or by targeting program dollars towards 

specific communities.12



4 Q. Did the Commission require Dominion to include a least-cost plan in its 2023 IRP?

20 Q. What are Dominion’s emission reduction requirements under the VCEA?

15
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Q. Does Dominion's 2023 IRP include a least-cost plan that meets applicable carbon regulations and 

Virginia's RPS?

III. Dominion fails to identify a feasible least-cost plan or a preferred plan. The Company's 
Alternative Plans are too similar to provide meaningful comparisons of future resource 
pathway options.
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A. Yes. In its 2020 IRP Final Order, the Commission required that the Company "include a least cost VCEA 

plan that would meet (i) applicable carbon regulations and (ii) the mandatory [Renewable Portfolio 

Standard (RPS)] Program requirements of the VCEA."13
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A. Dominion must retire all carbon-emitting generating units by December 31, 2045.17 Dominion's 

Alternative Plan A does not meet this requirement and its emissions increase over the planning period— 

from about 25 million metric tons of COj in 2023 to almost 45 million metric tons in 2048. In fact, 

Alternative Plan A has the highest CO2 emissions of any of the five Alternative Plans presented in the 2023 

IRP (see Figure 1, which is Figure 2.2.6 in Dominion 2023 IRP. This figure compares CChemissions across 

Alternative Plans).

A. No. The Company presents its Alternative Plan A as its least-cost plan (with a net present value of $109.7 

billion), but that Plan is not fully compliant with the VCEA. Alternative Plan A only complies with Virginia's 

Renewable Portfolio Standard requirements and not with the carbon-emission reduction requirements of 

the VCEA. This section of the law requires Dominion to retire all carbon-emitting generating units by 

December 31, 2045.14 The VCEA includes renewable portfolio standard (RPS) requirements, which mandate 

a percentage of Dominion's total electric energy sold that must come from renewable energy resources.15 

As I discuss in more detail in Section VI of my testimony, in 2024, 23 percent of Dominion's total energy 

sold must come from renewable resources, a share that increases to 41 percent in 2030, 59 percent in 

2035, 79 percent in 2040, and 100 percent in 2045.16 Alternative Plan A does not retire all carbon-emitting 

units by 2045 as required by the VCEA.

13 Commonwealth of Virginia. February 1, 2021. 2020 IRP Final Order. Available at: 

https://scc.virginia.gov/docl<etsearch/DOCS/4r%24t01!.PDF#:~:text=FINAL%200RDER%200n%20March%209%2C%20

2020%2C%20the%20State,a%20respondent%20bv%20filing%20a%20notice%20of%20participation. Page 14.
14 Va. Code § 56-585.5 Section 56-585.5

'Renewable energy" means energy derived from sunlight, wind, falling water, biomass, sustainable or otherwise, 

(the definitions of which shall be liberally construed), energy from waste, landfill gas, municipal solid waste, wave 

motion, tides, and geothermal power, and does not include energy derived from coal, oil, natural gas, or nuclear 
power." Va. Code § 56-576.
16 Va. Code §56-585.5.

17 Ibid.
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5 Q. Does the Company find that its least-cost plan represents a feasible path forward?

10 Q. Could the Company have used its least-cost plan to develop a "true alternative path forward"?

19 Q. Does Dominion identify a preferred plan in its 2023 IRP?

18 Dominion Energy. 2023. "Integrated Resource Plan." Page 23.
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A. Yes. The Company could have iterated its least-cost plan—correcting and fine-tuning assumptions and 

modeling choices—until it represented a path forward that the Company deemed feasible. Electric-system 

resource planning is complex and almost always requires iteration to achieve reasonable results within the 

boundaries of real-world limitations, regulatory mandates, and expected future conditions. The Company's 

conclusion that impractical results from first-round modeling make it impossible to present a feasible plan 

to the Commission, as required by the Commission, is incorrect. Furthermore, the inclusion of a least-cost 

plan specifically designated by Dominion as infeasible is not adequate to meeting the requirements of the 

2020 IRP Final Order.
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Source: Reproduced from Dominion 2023 IRP Figure 2.2.6-System CO 2 Output from Company Fleet for Alternative 
Plans (based on current technology).

Figure 1. CO2 emissions by Alternative Plan
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A. No. The Company concludes that Alternative Plan A (its least-cost plan) is not feasible. Dominion states 

that Alternative Plan A does not present a "true alternative path forward" because it does not meet the 

VCEA renewable energy capacity development targets and exhibits an "over-reliance on third-party solar 

(power purchase agreements, PPAs]."18



6 Q. Is Dominion required to identify a preferred plan?

12 Q. What are the consequences of failing to provide a feasible least-cost plan and a preferred plan?

17 Q. Does Dominion's short-term action plan identify specific resource additions and/or retirements?

28 Q. Do Dominion's five Alternative Plans present meaningful comparisons regarding potential pathways

Page 13 of 58

A. No. The Company's 2023 IRP does not designate a preferred plan; it only identifies a "short-term action 

plan" that identifies actions the Company expects to take "related to existing and proposed generation 

resources" over the next five years (2024 to 2029).19 A short-term action plan is not a replacement fora 

preferred plan in IRP planning processes. A short-term action plan identifies specific near-term actions 

while a preferred plan identifies broader resource planning decisions within a longer-term context.
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"Meet targets under Virginia's mandatory RPS Program at a reasonable cost"; 

"Continue to evaluate potential unit retirements or replacement of existing units in light of 

changing market conditions and regulatory requirements"; and

"Continue to evaluate pilot energy storage projects associated with the battery storage pilot 

program established by the Grid Transformation and Securities Act of 2018 ("GTSA")."22

A. No, Dominion is not required to select a preferred plan, but the selection of a preferred plan (usually, 

the least-cost plan that also meets public policy mandates and objectives and reliability requirements) is a 

common practice in utility IRP planning.20 The selection of a preferred plan provides concrete guidance 

regarding the utility's intentions with respect to resource procurements and program offerings throughout 

the planning period.

A. The consequences of failing to provide a feasible least-cost plan include unnecessary costs borne by 

Virginia ratepayers together with Dominion's failure to meet the requirements of the 2020 IRP Final Order. 

By failing to identify a preferred plan Dominion leaves the Commission in the dark regarding intended 

resource procurements, resource retirements, and program offerings over the medium- and long-term.
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A. Other than completing or continuing construction of projects already in development, Dominion's short

term action plan mentions only one specific generation capacity resource addition in the next five years: 

"continue development work for 970 [megawatts (MW)] of new gas-fired CTs."21 Otherwise, the short

term action plan’s very general description of future resource additions and retirements lacks any specific 

information regarding size, location, or expected date online. For example:

19 Dominion Energy. 2023. "Integrated Resource Plan.” Page 37.

20 Duncan, J., J. Eagles, D. Farnsworth, J. Shenot and J. Shipley. 2021. Participating in Power: How to Read and 

Respond to Integrated Resource Plans. Regulatory Assistance Project and Institute for Market Transformation. 
Available at: https://www.raponline.org/wp-
content/uploads/2021/10/rap imt participating in power how to read and respond to integrated resource pla 

ns 2021 october.pdf. Page 7.
21 Dominion Energy. 2023. "Integrated Resource Plan." Page 37.

22 Dominion Energy. 2023. "Integrated Resource Plan." Page 37.



1 forward for the Company's capacity resource development in the next five years?

23 Dominion Energy. 2023. "Integrated Resource Plan." Page 30.
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Dominion's Alternative Plans provide very little insight by lacking meaningfully distinct pathways in the 

near future. Dominion's failure to provide a preferred plan for the full IRP planning period—and 

designation only of a short-term action plan for the next five years—is insufficient guidance regarding the 

Company's resource build out plans. In addition, Dominion's modeling resulted in five Alternative Plans 

that are overwhelmingly similar during the period of Dominion's short-term action plan focus (2024-2028), 

which is insufficient to allow meaningful review and assessment by IRP process stakeholders and their 

third-party experts.
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A. No. According to the IRP: "Both the build plans and the carbon projections in all five Alternative Plans 

are similar for the first ten years."23 Indeed, as Table 1 demonstrates, all five Alternative Plans are nearly 

identical in terms of resource mix over the first five years of the planning period. None of the five 

Alternative Plans add any resources in 2024 and all five Alternative Plans have identical resource additions 

in 2025 and 2026. In 2027 and 2028, resource additions vary little across the five Alternative Plans— 

Alternative Plans A, C and E are nearly identical as are Alternative Plans B and D. It is important to note 

that the source of the information presented in Table 1 below is Staff information request set 01-52, which 

is not consistent with the capacity additions presented in Dominion's 2023 IRP Figures 2.2.1 to 2.2.5. For 

example, Figures 2.2.1 to 2.2.5 indicate that none of the five Alternative Plans add any resources in 2024, 

2025 or 2026.



1 Table 1. Alternative Plans resource additions over next five years (megawatts, MW)
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Q. What are the consequences of the similarity of Dominion's five Alternative Plans over its short-term 

action plan focus (2024-2028)?
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A. Providing a range of possible futures and possible capacity resource build-out alternatives in IRP 

planning permits a robust consideration of the costs, benefits, and tradeoffs associated with various 

resource pathways. Failure to provide an appropriate range of alternatives for comparison results in an 

overly myopic view of the potential resource pathways available. For example, according to IRP Figures 

2.2.1 to 2.2.5, none of the five Alternative Plans presented by Dominion build the maximum annual 

distributed solar capacity allowed by the Company's modeling in the first five years of the planning period. 

According to the Company's response to Staff information request set 01-52, all five Alternative Plans build
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Note: Dominion does not distinguish between onshore and offshore wind, so the "wind" category includes both. 
Data source: Staff information request set 01-52.

@)

C-

*

£
Fr.

w

^7/

W5

E
IF

©
©
©

1
if

- ■■■•

£
£
©

w

©
. © ■'

©__
© .
© 

Jg -

©
©

©
©

2

■■

W ' 
w
WT

Mil

©
©-
©
©

£

©
©

© ■

-

©___

©__
©__
©

54©
gas

gas
IF

\©

©
©

,©

aga

m
_©_
c
©
©
©)

©
©'

©
.©

■ W 
ms

©^
©___

© :~

©
©-r ?

©^

©

©

©

©

ML
_©

__2
©



24

Source: Staff information request set 01-52.
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identical amounts of storage capacity in the first four years of the planning period. An Alternative Plan that 

emphasized distributed generation and storage resources would have been a useful comparison to other 

Alternative Plans that rely more heavily on utility-owned resources and PPAs.

Q. Do Dominion's five Alternative Plans present meaningfully distinct resource additions over the entire

25-year planning period?
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A. No. Over the entire 25-year planning period, all five Alternative Plans add exactly the same amount of 

wind capacity, and—with the exception of Alternative Plan A, which the Company does not see as a "true 

alternative path forward"25—the remaining four Alternative Plans add very similar amounts of solar 

resources (see Table 2). Alternative Plans B and C also add almost exactly (or exactly) the same amount of 

storage, fossil, and nuclear resources. The same is true of Alternative Plans D and E. (Note: The "nuclear" 

capacity additions in Dominion's 2023 IRP are comprised entirely of small modular reactors (SMRs), which 

are a "classification of nuclear reactors designed to produce up to 300 MW of electricity per reactor").26 It 

is important to note that the source of the information presented in Table 1 below is Staff information 

request set 01-52, which is not consistent with the capacity additions presented in Dominion's 2023 IRP 

Figures 2.2.1 to 2.2.5. For example. Figures 2.2.1 to 2.2.5 indicate that nuclear capacity additions total 

more than 1,600 MW in Alternative Plans B and C, more than 4,800 MW in Alternative Plan D, and more 

than 4,200 MW in Alternative Plan E.

24 Commonwealth of Virginia. September 29, 2020. In re: Virginia Electric and Power Company's Integrated Resource 

Plan filing pursuant to VA Code Section 56-597 et seq. Available at: 
https://www.scc.virginia.gov/docketsearch/DOCS/4p8sQll.PDF. Page 14.
25 Dominion Energy. 2023. "Integrated Resource Plan." Page 23.

26 Ibid. Page 10.

Table 2. Alternative Plans cumulative resource additions (MW) at end of planning period (2048)

Staff testimony in Dominion's 2020 IRP proceeding acknowledged the need for meaningfully distinct 

Alternative Plans—staff noted that "Although Staff requested numerous model runs through discovery, the 

Company only provided one additional model run and refused to provide any of the model runs requested 

by Staff" and staffs belief that "the results of these model runs would have created a more robust record 

and provided insight to the Commission on various resource combinations allowed to meet the 
requirements of the VCEA."24



11 IV. Dominion does not adequately account for uncertainties related to PJM's load forecast

12 Q. How does a load forecast impact IRP modeling?

18 Q. Is Dominion required to use PJM's load and energy forecasts in its IRP modeling?
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1

2

A. No. Because it fails to identify a preferred plan, present a feasible least-cost plan, or provide 

meaningfully distinct Alternative Plans, Dominion's 2023 IRP cannot be characterized as either 

"reasonable" or "in the public interest"27 as required by the Commission's 2020 IRP Final Order. Dominion 

also fails to present the cost of its short-term action plan, making it impossible to determine the impact of 

the Company's resource planning decisions on Virginia customers. Dominion does present a customer bill 

projection for Alternative Plan B—however, this estimate is insufficient to determine likely costs to 

Dominion customers, because Dominion neither names Alternative Plan B as its preferred plan nor 

presents a customer bill projection for its short-term action plan.
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A. Best practices in IRP modeling require accurate load forecasts predicting peak electric demand in future 

years. Load forecasts are used in IRP modeling to determine how much generating capacity will be needed 

to meet the utility's capacity requirements. An underestimate of future load will lead to underbuilding (or 

procuring) of capacity, harming energy reliability, while an overestimate of load will lead to overbuilding (or 

procuring) of capacity at customers' expense.

Q. Does Dominion's 2023 IRP provide enough information to determine whether its planning is 

reasonable and in the public interest as required by the Commission and Virginia law?
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27 Virginia State Corporation Commission. Case No. PUR-2020-00035. Dominion 2020 IRP Final Order. "Pursuant to 

Code § 56-599 C, the Commission must, after giving notice and an opportunity to be heard, determine whether 

Dominion's IRP is reasonable and in the public interest."
28 Dominion Energy. 2023. "Integrated Resource Plan." Page 6.

23 Ibid. Page 42.

30 Ibid.

31 Ibid.

A. Yes. The Commission has required Dominion to use PJM's load and energy forecasts "for the Company's 
long-term planning."28 PJM produces load and energy forecasts for the Dominion Energy Zone ("DOM 

Zone"), which includes—but is not limited to—the Company's service territory. According to the 2023 IRP, 

the Company "utilized the DOM Zone load forecast as published by PJM in its 2023 PJM Load Forecast 

Report dated January 2023 in the development of all Alternative Plans included in this 2023 Plan."29 

However, the 2023 IRP goes on to explain that Dominion adjusts both PJM's DOM Zone load and energy 

forecasts "for modeling purposes"30 to reflect the Dominion Energy Load Serving Entity ("DOM LSE"). 

Dominion's adjustment "scales down" PJM’s DOM Zone to represent only Dominion’s DOM LSE Zone.31 As I 

discuss below in Section V, Dominion also adjusts PJM's annual energy demand forecasts for use in its IRP.



1 Q. How have PJM's load forecasts for Dominion's service territory changed since Dominion's last IRP?

11
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The bulk of this additional expected load comes from a prediction that new data centers will open in 

Virginia. These predicted data centers are alone expected to account for over 12,000 MW of total peak 
demand by 2038 (an amount equal to almost one-half of the DOM LSE Zone total peak load).32 In 

comparison, electric vehicles are expected to contribute about 1,700 MW in the same timeframe.33
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A. Historical load forecasts specific to Dominion's DOM LSE Zone are not available. However, given the 

scaling method utilized by Dominion, changes in PJM's load forecasts for the DOM Zone are a close proxy 

for changes in DOM LSE forecasts. PJM's DOM load forecasts have grown substantially higher in each 

successive vintage, from 20,799 MW in 2033 predicted in PJM's 2019 forecast up to 32,276 MW in 2033 

predicted in the 2023 forecast (see Figure 2).
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32 Ibid. Page 58.

33 Ibid. Page 48.

Data sources: 1) PJM Resource Adequacy Planning Department. January 2019. "PJM Load Forecast Report. "Available 
at: https://www.pim.com/plannina/resource-adequacv-planninq/load-forecast-dev-process.aspx; 2) PJM Resource 

Adequacy Planning Department. Jan 2020. "PJM Load Forecast Report." Available at: 
https://www.pim.com/plannina/resource-adeauacv-plannina/load-forecast-dev-process.aspx; 3) PJM Resource

Adequacy Planning Department. Jan 2021. "PJM Load Forecast Report." Available at: 
https://www.pim.com/plannina/resource-adeauacv-plannina/load-forecast-dev-process.aspx: 4) PJM Resource

Adequacy Planning Department. Jan 2022. "PJM Load Forecast Report." Available at:

Figure 2. PJM summer peak forecast for DOM Zone—historical 2018-2022, forecast 2023-2038 (MW)



13 Q. How many data centers are driving the forecasted increases in peak load?

19 Q. Does Dominion’s 2023 IRP include a sensitivity analysis of its adjusted PJM load forecast?
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A. Yes, Dominion's 2023 IRP includes a sensitivity analysis of its adjusted PJM load forecast, but only on 

Alternative Plan B. Dominion performs a sensitivity analysis that increases and decreases the adjusted PJM 

load forecast for Alternative Plan B by 5 percent.36

A more risk-averse sensitivity analysis would have decreased and increased PJM's peak load forecast by a 

larger amount to reflect the possibility that data center load will be less or more than anticipated. The 

Company notes that, in its service territory, "the [data center] industry has grown on average 0.5 GW 

[equal to 500 MW] a year in the last three years."37 For each large data center that does not materialize,
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Q. Does Dominion’s sensitivity analysis adequately account for uncertainties related to its adjusted PJM 

load forecast?

A. No. Dominion's sensitivity analysis does not adequately account for uncertainties related to PJM’s load 

forecast. The sensitivity range explored (plus and minus 5 percent) is too narrow to encompass real 

uncertainties in future load, especially given the potential unnecessary costs to Dominion customers if 

some or none of the anticipated data centers materialize at all, or the risks to energy reliability if load is 

greater than forecasted.

A. In Dominion's response to Clean Virginia information request set 02-19b, the Company notes that PJM's 
load forecast "does not forecast individual data centers."34 However, Dominion’s response to Staff’s 

information request set 04-130 acknowledges that "10 [data center] customers account for >80% of the 

Company's data center demand."35 That means that, on average, each large data center amounts to 8 

percent of total data center load (10,000 MW in 2038), or 800 MW.

34 Clean Virginia Information Request Set 02-19(b).

35 Staff Information Request Set 04-130.

36 The Company also notesthat "To properly use the PJM load forecast in the development of this 2023 Plan, the 

Company needed to adjust that forecast for modeling purposes." Dominion 2023 IRP. Page 42.
37 Dominion Energy. 2023. "Integrated Resource Plan." Page 55.

https://www.pim.com/plannina/resource-adeciuacv-planninQ/loacl-forecast-dev-process.aspx: 5) PJM Resource 

Adequacy Planning Department. Jan 2023. "PJM Load Forecast Report." Available at: https://www.pim.com/- 
/media/librarv/reports-notices/load-forecast/2023-load-report.ashx: 6) PJM. 2022. "Summer 2022 Weather 

Normalized RTO Coincident Peaks (MW)." Available at: https://www.pim.com/-/media/plannina/res-adea/load- 

forecast/summer-2022-peaks-and-5cps.ashx: 7) PJM. 2021. "Summer 2021 Weather Normalized RTO Coincident Peaks 
(MW)." Available at: https://www.pim.com/-/media/plannina/res-adea/load-forecast/summer-2021-peaks-ond- 

Scps.ashx: 8) PJM. 2020. "Summer 2020 Weather Normalized RTO Coincident Peaks (MW)." Available at: 

https://www.pim.eom/-/media/plannina/res-adea/load-forecast/summer-2020-peaks-and-5cps.ashx: 9) PJM. 2019. 

"Summer 2019 Weather Normalized RTO Coincident Peaks (MW)." Available at: https://www.pirn.com/- 
/media/plannina/res-adea/load-forecast/summer-2019-peaks-and-5cps.ashx: 10) PJM. 2018. "Summer 2018 Weather 

Normalized RTO Coincident Peaks (MW)." Available at: https://www.pim.com/-/media/plannina/res-adea/load- 
forecast/20181017-summer-2018-peaks-and-5cps.ashx.



20 Q. How does Dominion's IRP load forecast impact other regulatory proceedings?

29 Q. How does Dominion describe its adjustments to PJM’s annual energy demand forecast?
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V. Dominion's adjustment to PJM's annual energy demand forecast is based on unreasonable 
assumptions regarding energy efficiency

A. The consequences of Dominion overestimating peak load in its 2023 IRP are that the Company would 

overbuild (or procure) generation capacity and overcharge customers for new capacity and associated 

transmission and distribution infrastructure that is not needed to reliably meet demand. For example, 

Dominion's short-term action plan indicates the Company's intentions to build 970 MW of gas-fired 

combustion turbine capacity by 2029. If peak load over the same period is lower than anticipated, this 

fossil fuel-fired generation capacity may not be needed to meet demand, but Dominion's customers would 

pay for it all the same.

A. Dominion's load forecast, as established in this IRP proceeding, is a foundational modeling exercise that is 

also highly relevant in other filings, like RPS, RGGI, and DSM filings.39 Therefore, it is critically important that 

stakeholders and third-party have the opportunity to provide input during the development of Dominion's 

load forecast and review a draft load forecast. See my Conclusions and recommendations below for more 

detailed recommendations for the Commission regarding stakeholder engagement and a load forecasting 

working group.
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Dominion's peak load forecast is reduced by 800 MW—an amount greater than the total annual average 

data center growth in each of the last three years. Conversely, there is also the risk that data centers of the 

future will be more energy-intensive than data centers today, due to "rack densification" (i.e. data servers 

allowing for more computing power in less space, therefore becoming more energy-intensive) or higher- 

than-anticipated growth in artificial intelligence.

Q. What would be the consequences of Dominion overestimating or underestimating peak load in its

2023 IRP?

38 Peter Cary Piedmont Journalism Foundation. July 20, 2023. "Dominion scrambles to meet soaring power demand." 

Fauquier Times. Available at: https://www.fauauier.com/news/article 41838802-2753-llee-9875- 

935ae47126fb.html.
39 See, for example: Appalachian Voices Comments on the 2022 RPS Hearing Examiner's Report. Available at: 

https://www.scc.virginia.gov/docketsearch/DOCS/7av701l.PDF.

The consequences of Dominion underestimating peak load in its 2023 IRP are that the Company would 

under build (or procure) generation capacity and be unable to reliably meet customer demand. This has, in 

fact, already happened for some data center customers in Dominion's territory when—in June 2022— 

Dominion told data centers that "new power delivery would be severely limited until January 2026 as it 

temporarily paused hookups for new data centers."38



6 Q. Are Dominion's adjustments to PJM's annual energy demand forecast reasonable?

10 Q. What are Dominion's energy efficiency requirements under the VCEA?

«41
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Q. Do Dominion's adjustments to PJM's annual energy demand forecast assume that the Company 

meets its energy efficiency requirements under the VCEA through the end of 2025?

A. No. The Company's adjustments to PJM's annual energy demand forecast are based on unreasonable 

assumptions regarding energy efficiency. The remainder of this section provides a critique of these 

assumptions.
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*4A. As described in the Company's response to Appalachian Voices information request set 05-04,40 

Dominion adjusts PJM's annual energy demand forecast by subtracting data centers from PJM's forecast, 

reducing the remaining PJM DOM Zone forecast down to represent only DOM LSE, adding data center 

energy back in and adjusting for retail choice, and subtracting non-data center retail choice and energy 

efficiency.
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A. Yes, in its annual energy demand forecast adjustment Dominion's forecasted energy efficiency savings 

meet its obligations under the VCEA through 2025. As the Company's response to Clean Virginia's 

information request set 01-12 indicates, Dominion forecasts that it will meet its energy efficiency 

requirements under the VCEA through the end of 2025 (see Table 3). It is important to note that the 

forecasted energy efficiency in Table 3 includes "Category 1 Programs," which consist of "previously 

approved [energy efficiency] programs that remain effective (i.e., that are still producing savings)", as well 

as "Category 2 Programs" (or "generic EE/DSM"), which represents "unidentified [energy efficiency] 

programs and measures designed to meet...the energy savings targets in the VCEA for 2022 through

2025."42 In other words, Table 3 includes energy savings from both real, active energy efficiency programs 

and hypothetical, additional energy efficiency programs to meet VCEA efficiency requirements.

2022: at least 1.25 percent;

2023: at least 2.5 percent; 

2024: at least 3.75 percent; and 

2025: at least 5.0 percent.

40 Appalachian Voices Information Request Set 05-04.

41 Va Code § 56-596.2.

42 Dominion Energy. 2023. "Integrated Resource Plan." Page 50.

A. Under the VCEA, Dominion's energy efficiency requirements through 2025 are specified as a cumulative 

percentage of 2019 energy retail sales, as follows:

In addition, the VCEA also notes that, "For the time period 2026 through 2028, and for every successive 

three-year period thereafter, the Commission shall establish new energy efficiency savings targets.



1 Table 3. Dominion forecasted energy efficiency and Company VCEA targets

Source: Clean Virginia Information Request Set 01-12.

43 See Case No. PUR-2021-00247, August 10, 2020 Final Order at 9.
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VCEA TargetYear
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Q. Does Dominion's most recent energy efficiency filing indicate that the Company is on track to meet its 

requirements under the VCEA through the end of 2025?

Dominion

Energy
Efficiency

A. No. In its ongoing 2022 Demand Side Management (DSM) filing, the Company reports energy efficiency 

shares for 2022 through 2025 that are not compliant with its energy efficiency requirements under the 

VCEA—the Company anticipates that its cumulative energy efficiency savings in 2025 will be 2.8 percent 

(net) or 3.6 percent (gross) (see Figure 3). While the Commission has not yet conducted a proceeding to 

evaluate Dominion's compliance with these targets, the Commission has indicated that measurement will 

be based on net savings—that is, savings attributable to Dominion's energy efficiency programs. The 

Commission has stated that, for purposes of compliance, "the Company must factually establish the 

amount of savings that occurred as the result of its programs and measures."43 Dominion projects it will 

fall short of its 5 percent requirement in 2025.
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Data Reflective of 2023 EM&V report and actuals for 2022

Table 1

2,558,675
3,411,567 33,662

Table 2

852,892
1,705,783
2,558,675
3,411,667 40,228

7 Q. What does Dominion assume for post-2025 energy efficiency requirements in its modeling?
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“ DSM Phase 12 assumes sama forecast as DSM Phase 9 only additional years in the 
future All values exclude NC and non-Jurisdictional DSM reductions

Source: Case No. PUR-2021-00247. DNV Energy Insights. June 15, 2023. "Evaluation, Measurement, and Verification 
Report for Virginia Electric and Power Company (Dominion Energy)." Page Hi.
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44 Dominion Energy. 2023. "Integrated Resource Plan." Page 50.

45 Va. Code § 56-596.2(A)(3).
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Figure 3. Dominion's actual 2022 energy efficiency and forecasted energy efficiency for 2023-2025 from 
its application to continue existing and/or to design & operate new peak-shaving & energy efficiency 
programs or pilots as part of the Company's Demand Side Management (DSM) Portfolio
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A. Dominion assumes "a 5% energy savings target for 2026 and beyond."44 In other words, the Company 

assumes that the Commission will leave mandatory cumulative energy efficiency targets at 2025 levels 

(relative to 2019 sales) through the end of the forecast period in 2048. The VCEA states that the 

Commission will establish "new energy efficiency savings targets" for 2026 through 2028 and every 

following three-year period.45 It is difficult to see how Dominion's assumption of flat-lining energy 

efficiency requirements post-2025 can be consistent with the VCEA's clearly stated intention to set 

additional energy efficiency requirements post-2025. Additional energy efficiency requirements post-2025 

could take the form of an increasing share of 2019 sales (i.e. greater than 5 percent cumulative savings 

relative to 2019 sales), or they could take the form of new, annual incremental savings targets (i.e. 2
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1 percent annual incremental savings relative to a prior year's sales).

2 Q. Describe Dominion’s energy efficiency savings forecast.

17 Figure 4. Dominion's annual incremental energy efficiency savings (gigawatt-hours, GWh)
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Data source: Appalachian Voices Information Request Set 05-04 (KS).

20 Q. How do energy efficiency resource standards in other states compare to that of Virginia?
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A. Dominion's forecasted energy efficiency savings meet its obligations under the VCEA through 2025. 

However, after 2025, Dominion assumes that annual incremental energy savings drop drastically (from

995.5 gigawatt-hours (GWh) in 2025 to 97.0 GWh in 2026) and remain near zero throughout the remainder 

of the forecast period (which is consistent with the assumption that Dominion will maintain a 5 percent 

cumulative energy efficiency standard—relative to 2019 total sales—from 2025 forward).
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Dominion's forecasted incremental energy efficiency savings range from 97 GWh to -3.1 GWh between

2026 and 2048, amounts equal to 0.1 percent or less of its 2019 total sales (68,231 GWh). This suggests 

that Dominion does not expect to achieve any meaningful energy savings after 2026 (see Figure 4). 

Dominion's forecasted amount of annual incremental energy efficiency is so low that it seems unlikely that 

it would keep up with the sunsetting of efficiency measures over time (that is, when a particular energy 

efficiency measure is no longer expected to provide energy savings). If energy efficiency measures 

sunsetting were the reason for Dominion's drop in annual incremental energy efficiency savings, I would 

expect the result to be a steady decline in cumulative efficiency savings levels throughout the modeled 

period.
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Q. Does Dominion's energy efficiency forecast reflect the possibility that its energy efficiency 

requirements will increase post-2025?

A. No, Dominion’s energy efficiency forecast assumes that its energy efficiency requirements will not 

increase post-2025. Dominion assumes that its energy efficiency requirement will remain at 5 percent of
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Arizona's energy efficiency resource standard established in 2010 required each investor-owned 

utility to achieve at least 22 percent cumulative annual energy savings (compared to 2019 retail 

electric sales) by the end of 2020.47 In 2022, the Arizona Corporation Commission required two 

investor-owned utilities48 49 to achieve at least 1.3 percent incremental annual energy efficiency 

savings over the nextthree-year planning period;

Illinois' electric utilities are required to achieve cumulative energy savings of 16 percent by 2030 

relative to 2014-2016 average annual sales;43

Connecticut required 1.1 percent annual incremental energy efficiency savings for electric utilities 

through the end of 2021;

Maryland requires electric utilities to reach 2 percent annual incremental energy efficiency savings 

by the end of 2023;

Massachusetts required 2.7 percent annual incremental energy efficiency savings for electric 

utilities through the end of 2021; and

New York's statewide energy efficiency targets require statewide energy savings of 3.0 percent for 

electric utilities in 2025 as a percentage of that year's sales.50

For comparison, Virginia's cumulative energy efficiency target is 5 percent of 2019 sales by the end of 2025 

(or 1.25 percent annual incremental energy savings between 2022 and 2025)—which Dominion assumes it 

will achieve in its energy forecast. However, between 2026 and 2048, Dominion's forecasted incremental 

energy efficiency savings are 0.1 percent or less of its 2019 total sales.

A. According to the National Conference of State Legislatures, over 30 other states have mandatory energy 

efficiency resource standards, with Virginia’s being the most recent.46 Cumulative energy savings targets 

and annual incremental savings targets vary, but incremental targets are usually in the range of 1 to 3 

percent of annual sales. For example:

46 National Conference of State Legislatures. September 15, 2021. "Energy Efficiency Resource Standards." Available 

at: httos://www.ncsl.org/energv/enerRV-efficiency-resource-standards-eers.
47 Arizona Administrative Code. March 31, 2022. Title 14 Chapter 2. Corporation Commission - Fixed Utilities. 

Available at: https://apps.azsos.gov/public services/Title 14/14-02.pdf.
481) Arizona Corporation Commission. February 7, 2022. Docket No. E-OOOOOV-19-0034. Revised Amendment No. 2. 

Available at: https://docket.images.azcc.gov/E000017819.pdf?i=1644282783233. 2) Arizona Corporation Commission. 

February 7, 2022. Docket No. E-00000V-19-0034. Revised Amendment No. 1. Available at: 
https://docket.images.azcc.gov/E000017818.pdf?i=1644282783233.
49 Illinois General Assembly. No date. Chapter 5 Section 8-103B Available at: 

https://www.ilga.gov/legislation/ilcs/documents/022000050K8-103B.htm.
50 National Conference of State Legislatures. September 15, 2021. "Energy Efficiency Resource Standards." Available 

at: https://www.ncsl.org/energv/energv-efficiencv-resource-standards-eers.



51 Va. Code § 56-596.2(A)(3).
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2019 sales between 2026 and the end of the planning period. This assumption is contrary to the 

expectations of the VCEA, which clearly states that the Commission will establish new energy efficiency 
targets for 2026 through 2028 and every three-year period that follows.51 Dominion is also assuming that 

its customers will not be able to participate in new energy efficiency programs or benefit from greater 

energy efficiency savings, which would lower customer bills.
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Q. How would Dominion's energy demand forecast change if it were adjusted for 1 to 2 percent annual 

incremental energy efficiency savings?
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Moderate energy efficiency targets: 1 percent annual incremental energy efficiency savings 

starting in 2026 reduces the annual energy demand forecast by 13.0 percent in 2048, 

Higher energy efficiency targets: 2 percent annual incremental energy efficiency savings starting 

in 2026 reduces the annual energy demand forecast by 26.5 percent in 2048, and

Highest energy efficiency targets: 3 percent annual incremental energy efficiency savings starting 

in 2026 reduces the annual energy demand forecast by 40.4 percent in 2048 (see Figure 5).

A. Dominion's annual energy demand forecasts account for energy efficiency savings to comply with VCEA 

mandates through the end of 2025. To better represent Dominion's post-2025 energy efficiency 

requirements—which are unlikely to remain at 2025 levels indefinitely—I adjusted Dominion's annual 

energy demand forecast to account for three higher levels of potential energy efficiency savings in IRP 

forecasting:



1

7 Q. What impact would more realistic energy efficiency assumptions have on Dominion's IRP planning?
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521) Molina, M. 2014. The Best Value for America's Energy Dollar: A National Review of the Cost of Utility Energy 

Efficiency Programs. American Council for an Energy-Efficient Economy. Available at: 
httDs://www.aceee.org/research-report/ul402: 2) Frick, N. M., S. Murphy, C. Miller., et al. August, 10 2021. Still the 

One: Efficiency Remains a Cost-Effective Electricity Resource. Available at: 
https://escholarship.org/content/qt5570z4bh/qt5570z4bh.pdf?t=qxo5d0.
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A. Future annual energy demand that includes 1, 2, or 3 percent annual incremental energy savings (as 

represented above in Figure 5), would allow Dominion to avoid unnecessary capacity purchases and 

potentially avoid the need for gas-fired peaker plants as well, lowering costs for customers. Because 

energy efficiency reduces annual demand and peak demand, more energy efficiency means that less 

capacity is needed to meet peak demand (plus a reserve requirement). Therefore, if Dominion's energy 

demand forecast included more ambitious energy efficiency assumptions, the Company would require less 

generation from fewer capacity resources, resulting in cost savings for customers. Since energy efficiency 

measures have a direct impact on the amount of capacity resources needed to meet load and are less 

expensive than generation capacity on a per kWh basis,52 it is prudent to model a range of possible energy

Data source: AEC calculations using Appalachian Voices Information Request Set 05-04 (KS). 

Note: Figure 5 shows cumulative energy efficiency savings. Energy efficiency savings were calculated as annual 

incremental savings relative to the prior year's sales. Annual incremental energy efficiency savings are net of 

Dominion's forecasted annual incremental energy efficiency savings.

Figure 5. Dominion annual energy demand forecast (GWh)



5 Q. What are Dominion's solar and onshore wind capacity development requirements under the VCEA?

Page 28 of 58

1
2

21
22
23

24

25

3
4

efficiency futures. Such modeling provides insight into energy reliability in resource planning and is directly 

linked to the costs borne by ratepayers.

VI. Dominion's Alternative Plans do not build enough renewable energy and energy storage 
capacity to meet its obligations under the VCEA
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53 Va. Code § 56-585.5(D).

54 Va. Code 56-585.1:11(6).

55 Va. Code § 56-585.5(E)(2).

At least 3,000 MW by December 31, 2024 (a minimum of 35 percent of this requirement must be 

met with PPAs);

At least an additional 3,000 MW by December 31, 2027 (a minimum of 35 percent of this 

requirement must be met with PPAs);

At least an additional 4,000 MW by December 31, 2030 (a minimum of 35 percent of this 

requirement must be met with PPAs);

At least an additional 6,100 MW by December 31, 2035, for a total of 16,100 MW between 2024 

and 2035; and

By the end of 2035, at least 1,100 MW of the total 16,100 MW required must be met with solar 

resources that do not exceed 3 MW per individual project.53

A. The 2020 VCEA requires Dominion to petition the Commission for approval to construct or acquire or 

enter into power purchase agreements (PPAs) to procure solar or onshore wind resources in the following 

amounts by the following dates (see Figure 6 below):

Q. What are Dominion's offshore wind and energy storage capacity development requirements under 

the VCEA?

A. The VCEA provides that it is in the public interest for Dominion to construct or acquire up to 5,200 MW 
of offshore wind capacity by the end of 2032.54 The law also requires Dominion to petition the Commission 

for approval to build or enter into power purchase agreements (PPAs) for 2,700 MW of energy storage 

resources by December 31, 2034. A minimum of 35 percent of this requirement must be met with PPAs, 

see Figure 6.55



1 Figure 6. Dominion renewable energy and energy storage capacity requirements, 2024-2035
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16 Q. What are Dominion’s obligations under the VCEA's renewable energy standard?

56 Microsoft Information Request Set 01-05.
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Q. How does the Company approach the VCEA's 35 percent PPA requirements across its Alternative 

Plans?
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A. The VCEA's renewable portfolio standard (RPS) mandates that a specified, increasing percentage of 

Dominion's total megawatt-hours of electric energy sold must come from renewable energy resources in

Solar or 
Onshore 
Wind

Source: Va. Code § 56-585.5(D)(2).
Note: By the end of 2035, a total of 16,100 MW of solar or onshore wind capacity is mandated—65 percent must be 

constructed or acquired and 35 percent must be in the form ofPPAs. In addition, by the end of 2035, at least 1,100 

MW must be solar generation that may not exceed 3 MW per project.
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A. In its response to Microsoft information request set 01-05, the Company noted that Alternative Plans B 

through E (but not Alternative Plan A) assume 65 percent of VCEA targets are met with Company-owned 

resources and 35 percent are met with PPAs. The Company also notes that "The allocation between 

Company-owned resources and PPA resources is also consistent with the Commission's Final Order in the 

Company's most recent RPS Development Plan proceeding, Case No. PUR-2022-00124, where the 

Commission held that 'Code § 56-585.5 D, as written, does not permit more than 35% of capacity to come 

from third-party-owned resources.’ (Final Order at 17.)"S6

'Hash== PPArequirement
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Source: Va. Code § 56-585.5.
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Q. Which Alternative Plans does the Company claim are in compliance with its various renewable energy 

and energy storage requirements under the VCEA?

A. Dominion's 2023 IRP claims Alternative Plan A complies with the RPS requirements and Alternative Plan 

B complies with the solar, wind and energy storage capacity development requirements of the VCEA.
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Between 2021 and 2024, the Company may comply with the RPS using renewable energy generated 

anywhere within the PJM region or by purchasing RECs. However, beginning in 2025, 75 percent of the 

renewable energy for RPS Program compliance must come from renewable resources located within 

Virginia.59

each year.57 In 2024, 23 percent of Dominion's total energy sold must come from renewable resources 

(either owned by Dominion, acquired through PPAs or by the purchase of Renewable Energy Credits 

(RECs)), a share that increases to 41 percent in 2030, 59 percent in 2035,79 percent in 2040, and 100 

percent in 2045 (see Figure 7).58

’Renewable energy" means energy derived from sunlight, wind, falling water, biomass, sustainable or otherwise, 

(the definitions of which shall be liberally construed), energy from waste, landfill gas, municipal solid waste, wave 

motion, tides, and geothermal power, and does not include energy derived from coal, oil, natural gas, or nuclear 
power." See: https://lis.virginia.gov/cgi-bin/legp604.exe?201+ful+SB851ER.
58 Va. Code § 56-585.5.

59 Dominion Energy. 2023. "Integrated Resource Plan." Page 12.

Plan A...presents a least-cost plan that meets only applicable carbon 
regulations and the mandatory renewable energy portfolio standard program ("RPS 
Program") requirements of the Virginia Clean Economy Act ("VCEA").

Figure 7. Dominion RPS Program requirements, 2024-2045



60 Ibid. Page 2.
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Plan B... includes the significant development of solar, wind, and energy storage envisioned 
by the VCEA, petitioned by 2035 and built by 2038.60

Q. Does the Company's Alternative Plan B in fact comply with its renewable energy and energy storage 

development requirements under the VCEA?
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Alternative Plan A complies with the RPS but not the VCEA's renewable energy capacity requirements by 

the dates specified in the VCEA. Alternative Plan B complies neither with the RPS nor the VCEA's renewable 

energy capacity requirements by the dates specified in the VCEA.
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1,950 MW (the 65 percent non-PPA share of the 3,000 MW target) of solar or onshore wind 

capacity by the end of 2024

o According to Figure 2.2.2 in the Company's IRP, Alternative Plan B builds 0 MW of solar 

non-PPA and wind capacity by the end of 2024

o According to Staff Set 01-52 Plan B (JLM), Alternative Plan B builds 0 MW of solar non-PPA 

and wind capacity by the end of 2024

3,900 MW of solar or onshore wind capacity by the end of 2027

o According to Figure 2.2.2 in the Company's IRP, Alternative Plan B only builds 405 MW of 

solar non-PPA and wind capacity by the end of 2027

o According to Staff Set 01-52 Plan B (JLM), Alternative Plan B only builds 2,436 MW of solar 

non-PPA and wind capacity by the end of 2027

6,500 MW of solar or onshore wind capacity by the end of 2030

o According to Figure 2.2.2 in the Company's IRP, Alternative Plan B only builds 2,111 MW of 

solar non-PPA and wind capacity by the end of 2030

o According to Staff Set 01-52 Plan B (JLM), Alternative Plan B only builds 3,014 MW of solar 

non-PPA and wind capacity by the end of 2030

1,755 MW of storage capacity by the end of 2032

o According to Figure 2.2.2 in the Company's IRP, Alternative Plan B only builds 720 MW of 

storage capacity by the end of 2032

o According to Staff Set 01-52 Plan B (JLM), Alternative Plan B only builds 1,615 MW of 

storage capacity by the end of 2032

10,465 MW (65 percent of the cumulative 16,100 MW target) of solar or onshore wind capacity by 

the end of 2035

o According to Figure 2.2.2 in the Company's IRP, Alternative Plan B only builds 8,314 MW of

A. No, the Company's Alternative Plan B does not build sufficient Company-owned capacity to meet the 

VCEA's renewable energy and energy storage development targets for solar and onshore wind by the dates 

required in the VCEA. The Company also presents very inconsistent information about its planned capacity 

additions between its IRP filing and its responses to discovery requests. Plan B fails to build:
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Plan B solar or wind 
(Staff Set 01-52)

Alternative Plan B does develop 5,200 MW of offshore wind capacity by the end of 2035 as deemed in the 

public interest by the legislature, given that the plan includes "approximately 2.6 GW of additional offshore 
wind capacity"62 in addition to the "nearly 2,600 MW of offshore wind"63 already approved and under 

construction.

solar non-PPA and wind capacity by the end of 2035.61

o According to Staff Set 01-52 Plan B (JLM), Alternative Plan B only builds 4,736 MW of solar 

non-PPA and wind capacity by the end of 2035 (see Figure 8).

Plan B solar or wind 
(Fig 2.2.2)

Plan B storage 
(Staff Set 01-52)

Plan B storage 
(Fig 2.2.2)

61 Plan B resource additions provided by the Company do not distinguish between onshore and offshore wind. The 

Company notes in its 2023 IRP that Plan B includes "approximately 2.6 GW of additional offshore wind capacity" and 
"0.6 GW of new onshore wind." Therefore, over 80 percent of the resource additions contained in the "wind" 

category are offshore wind, not onshore wind. Source: Dominion Energy. 2023. "Integrated Resource Plan." Page 23.
62 Dominion Energy. 2023. "Integrated Resource Plan." Page 23.

63 Ibid. Page 25.

VCEA solar or 
onshore wind 
target

Figure 8. Alternative Plan B solar, onshore wind and storage capacity relative to VCEA requirements 
MW)

2024 2025 2026 2027 2028 2029 2030 20312032 2033 2034 2035



11 Q. Does the Company place any limits on onshore wind build out in its modeling?
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Q. Do the Company's modeling limits for onshore wind resources impact the ability of its Alternative 

Plans to meet its VCEA targets?
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A. Dominion's failure to provide any Alternative Plans that comply with the VCEA's mandated renewable 

energy buildout by the dates required—in addition to leading to a future in which the Company is in 

violation of its legal obligations under Virginia law—means that communities that live in the proximity of 

Dominion's fossil fuel-fired resources will continue to suffer from local air pollution and negative health 

consequences, and communities that could benefit economically from the addition of renewable resources 

will miss out on those opportunities. Because Dominion has failed to meet the basic obligations of the 

VCEA in its Alternative Plans, the Commission should not find that this IRP is reasonable and in the public * * *

Q. What are the consequences of Dominion's failure to provide any Alternative Plans that comply with 

the renewable energy mandates of the VCEA by the dates required?

64 Dominion corrected response to Clean Virginia Information Request Set 01-10(f). CONFIDENTIAL.

65 Staff Information Request Set 05-136.

66 Dominion corrected response to Clean Virginia Information Request Set 01-10(f). CONFIDENTIAL.
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Notes: 1) Plan B wind in this Figure includes both onshore and offshore wind because Dominion does not distinguish 
between onshore and offshore wind in its "wind" category. 2) Staff Set 01-52 Plan B (JLM) solar, wind, and storage 

capacity additions are adjusted for Dominion's utilization ofPJM's Effective Load Carrying Capacity (ELCC) as provided 

in Staff Set 01-32. Note that I have submitted an information request asking Dominion to specify how these ELCCs 

change over time (as that information was not provided in Staff Set 01-32 nor in the IRP), but for the purposes of this 

Figure, I have assumed those ELCCs remain constant over the planning period. That assumption is likely to 

overestimate the amounts of future solar and wind capacity, and underestimate the amounts of future storage 

capacity.
Sources: 1) Dominion 2023 IRP. Figure 2.2.2; 2) Staff Set 01-52 Plan B (JLM); 3) https://lis.virainia.aov/cqi- 

bin/leqp604. exe ?201+ful+CHA P1193+pdf.
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64 [END CONFIDENTIAL INFORMATION] and the Company does 

not allow the model to select wind PPAs because "to date, the Company has received minimal interest 

from vendors for the development of onshore wind PPAs within the Commonwealth.

66 [END CONFIDENTIAL INFORMATION]—

onshore wind resources would only add upto 740 MW by the end of 2048—about 7 percent of the VCEA 

requirement.

A. Across all Alternative Plans, Dominion's modeling assumptions limit onshore wind builds to [BEGIN 

CONFIDENTIAL INFORMATION]

A. Yes. Under the VCEA, the Company is obligated to petition the Commission for approval to develop at 

least 16,100 MW of solar or onshore wind resources by the end of 2035, so limiting the ability of its model 

to select onshore wind resources, either as company-owned or as PPA options, limits the ability of its 

Alternative Plans to meet its VCEA obligations. Even if Dominion's model selected [BEGIN CONFIDENTIAL 

INFORMATION]



through the mid-2040s and are not consistent with its obligations under the VCEA

6 Q. What are Dominion's greenhouse gas emission reduction requirements under the VCEA?

g Q. What are Dominion Energy's internal company greenhouse gas emission reduction goals?

15 Q. Does Dominion retire all carbon-emitting generating units by 2045 in its IRP planning?

19 Q. Are projected greenhouse gas emissions increasing or decreasing in Dominions 2023 IRP?

26 Q. How do the greenhouse gas emissions profiles of Dominion's Alternative Plans compare to one
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A. Dominion's greenhouse gas emission reduction requirements under the VCEA are that Dominion must 

retire all carbon-emitting generating units by December 31, 2045.67

interest. If the stakeholder engagement recommendations I discuss in the Conclusions and 

recommendations section below are taken up by the Commission, better stakeholder engagement is also 

more likely to result in feasible, low-cost VCEA compliant plans.
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A. On its company website, Dominion Energy presents the "Dominion Energy's Net Zero Commitment," 

which describes the Company as "committed to achieving Net Zero emissions by 2050."68 Net zero 

emissions refers to the objective to negate the amount of greenhouse gas emissions, either by reducing 

emissions directly or by utilizing methods to prevent or remove emissions from the atmosphere—such as 

carbon capture and storage or reforestation.

A. Projected greenhouse gas emissions are increasing in Dominion's 2023 IRP. According to the Company, 

"due the changes in retirements, as well as higher capacity factors for the Company's existing generators 

driven by the higher 2023 PJM Load Forecast, carbon emission projections are increasing."70 While carbon 

emissions across all Alternative Plans dip slightly below 2023 levels by 2030, emissions for all Alternative 

Plans increase steadily between 2031 and 2039. After 2039, emissions continue to increase for Alternative 

Plans A, B and C, but decline sharply in Alternative Plans D and E.
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4 VII. Dominion's Alternative Plans would increase the Company's fleet greenhouse gas emissions
5

A. No. Alternative Plans A, B, and C do not retire any resources over the planning period. Alternative Plans 

D and E retire all carbon-emitting units currently in operation, but also build 970 MW of gas-fired CT 
capacity that remains online throughout the planning period.69

67 Va. Code § 56-585.5(B)(3).

68 Dominion Energy. No date. Dominion Energy's Net Zero Commitment. Available at:

https://www.dominionenergv.com/our-

companv/netzero#:~:text=We're%20committed%20to%20achieving.our%20greenhouse%2Dgas%20emissions%20sub

stantiallv.
69 Dominion Energy. 2023. "Integrated Resource Plan." Figures 2.2.4 and 2.2.5.

70 Ibid. Page 30.
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6 Figure 9. Dominion 2023 IRP CO2 emissions by Alternative Plan
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Data source: Clean Virginia Information Request Set 01-17-i.

9 Q. How many of Dominion's Alternative Plans result in emission reductions over the forecast period?
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A. Two of the five Alternative Plans presented by Dominion (Plans D and E) result in CCh emissions 

reductions over the forecast period (by the end of 2048), by retiring all carbon-emitting units currently in 

operation.
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The remaining three Alternative Plans (Plans A, B, and C) result in increased emissions at the end of the 

forecast period. Plan A (Dominion's 'least-cost' plan) has the highest associated emissions—increasing by 

74 percent between 2023 levels (27.8 million metric tons carbon dioxide) and 2048 levels (48.2 million 

metric tons carbon dioxide). Plans B and C emissions increase by 43 percent between 2023 and 2048 (see 

Figure 9).

A. All five Alternative Plans result in nearly identical (within 3 percent) CO2 emissions over the first nine 

years of the planning period (2023 to 2031). Throughout the entire forecast period (2023 to 2048), 

Alternative Plans D and E have nearly identical COz emissions, as do Alternative Plans B and C (see Figure

9). Alternative Plan A (Dominion's least-cost plan) has the highest emissions of all Alternative Plans.

Q. Has Dominion reported other projections of its greenhouse gas emissions that are inconsistent with 

its 2023 IRP?
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6 Table 4. Dominion 2023 IRP reported CO2 emissions by Alternative Plan

71 Dominion Energy. 2023. "Integrated Resource Plan." Page 3.
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Q. Is Dominion correct in claiming that Alternative Plans D and E comply with its VCEA requirement to 

retire all carbon-emitting generating units by 2045?

A. No. Alternative Plans D and E do not comply with the VCEA requirement to retire all carbon-emitting 

generating units by the end of 2045. Plans D and E both retain 153 MW of biomass-fired generating

Q. Which Alternative Plans does the Company claim comply with the VCEA requirement of retiring all 

carbon-emitting generating units by 2045?
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The emissions data Dominion provided in response to an information request about its 2023 IRP emissions 

Figure 2.2.6 are inconsistent with the data represented in the IRP itself.

A. The Company claims that Alternative Plans D and E comply with the VCEA requirement to retire all 

carbon-emitting generating units by the end of 2045. The primary difference between the two plans—as 

described by Dominion—is that Alternative Plan E selects new resources on a least-cost optimization basis 

without regard for VCEA requirements:

Plan E...is like Plan D in retiring all Company-owned carbon-emitting generation by the end 

of 2045. Plan E differs from Plan D in that all new generation resources were selected on 
a least-cost optimization basis without regard for the development targets for solar, wind, 
and energy storage resources in Virginia established through the VCEA.71

A. Yes. Clean Virginia's information request set 01-17-i asked the Company to refer to its emissions Figure 

2.2.6 and provide "a breakdown of emissions by Plan, by resource, and by year throughout the entire 

planning period." Dominion’s response reports higher CO2 emissions in 2038 than those reported in the

2023 IRP for all Alternative Plans. For Alternative Plans A, B, and C emissions reported in 01-17-i are higher 

than those in the IRP through 2048 (see Table 4).

Plan D...retires all Company-owned carbon-emitting generation by the end of 2045, 
resulting in zero carbon dioxide ("CO2") emissions from the Company's fleet in 2046.
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Sources: 1) Clean Virginia Information Request Set 01-17-i; 2) Dominion 2023 IRP, Figure 2.2.6-System CO2 Output 

from Company Fleet for Alternative Plans (based on current technology).
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31 Q. Did the Company consider any other costs associated with running a gas-fired CT plant on hydrogen
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Q. Dominion states that Alternative Plan E differs from plan D because it does not select resources "with 

regard for the development targets for solar, wind, and energy storage resources in Virginia established 

through the VCEA."74 Does Alternative Plan D's resource selection in fact comply with VCEA renewable 

energy and energy storage capacity development targets?
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Q. On what basis did the Company assume $500 per kilowatt to convert 970 MW of gas-fired combustion 

turbine capacity to run on hydrogen fuel?

A. No, the Company's Alternative Plan D does not build sufficient Company-owned capacity to comply with 

the VCEA renewable energy and energy storage capacity development targets on time. In fact. Plan D 

builds exactly the same amount of non-PPA solar, onshore wind, and storage capacity between 2024 and 

2035 as Plan B, that as shown in Figure 8 above, does not timely comply with VCEA requirements. It is also 

important to note that—regardless of whether we compare Plans B and D using Figures 2.2.2 and 2.2.4 

from the Company’s IRP or the Company's responses to Staffs information request set 01-52 which 

contain inconsistent information regarding the Company's planned capacity additions—Plans B and D have 

identical solar, wind, and storage capacity additions between 2024 and 2035.

A. The Company did not have a source for hydrogen conversion costs and so used $500 per kilowatt as a 

proxy value, without any basis. In the Company's response to Clean Virginia information request set 02-22b 

requesting the Company to provide the basis for its $500 per kilowatt assumption, Dominion stated that: 

"The estimated costs to convert facilities for hydrogen blending in 2045 is not yet known due to the future 

nature of the technology. Therefore, the Company used the $500/kW estimate in Plans D and E as a high- 

level proxy value. The Company will continue to review costs as the technology develops and will update 

the estimated costs in future IRPs as more cost information is available."75

capacity as well as a 970 MW gas-fired combustion turbine beyond December 31, 2045—both of which are 

carbon-emitting resources.72 Dominion maintains that these plans can be interpreted as having zero 

carbon emissions due to the Company's assumption that its 970 MW gas-fired CT will be "hydrogen 

capable by 2045."73

Q. Did the Company consider costs associated with converting a gas-fired CT plant to run on hydrogen 

fuel?

72 Staff Information Request Set 01-52.

73 Dominion Energy. 2023. "Integrated Resource Plan." Page 24.

74 Ibid. Page 3.

75 Clean Virginia Information Request Set 01-16c.

76 Clean Virginia Information Request Set 02-22b.

A. Yes, in the Company's response to Clean Virginia information request set 01-16c, Dominion noted that it 

"included estimated costs to convert facilities for hydrogen blending of approximately $500/[kilowatt] in 

Plans D and E to support the net zero goals of those plans."75 76
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12 Q. Is all hydrogen fuel carbon emission free?
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A. No, not all hydrogen fuel is free of carbon emissions. Of all the "colors" of hydrogen (see Figure 10 

below), only green hydrogen results in zero CO2 emissions. Hydrogen is an energy carrier, not an energy 

source, and is produced from various energy sources through processes such as electrolysis, steam 

methane reformation, or gasification using either fossil fuels directly or using electricity produced from 

renewables, fossil fuels or nuclear. Different methods of hydrogen production have different amounts of 

associated greenhouse gas emissions depending on both the process and the energy source. According to 

the International Energy Agency (IEA), hydrogen produced by electrolysis has a different emissions 

intensity depending on the emissions associated with the electricity used, and fossil-based hydrogen 

production methods also vary in emissions intensities based on the extent to which carbon capture 
technologies are incorporated.80 Only green hydrogen (i.e. hydrogen created by electrolysis of water using 

electricity from renewable energy resources) results in zero CO2 emissions.
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A. No, "the Company did not include costs for hydrogen fuel, hydrogen distribution, or hydrogen 

infrastructure beyond the plant itself."77 According to a 2023 report from the U.S. Environmental 

Protection Agency (EPA) titled "Hydrogen in Combustion Turbine Electric Generating Units," blending more 

than 5 percent hydrogen in gas pipeline systems results in a "greater chance of pipeline leaks and the 

embrittlement of steel pipelines," noting that "the capital costs of new pipeline construction constitute a 

barrier to expanding hydrogen pipeline delivery infrastructure."78 Other modifications are available for 

existing gas pipeline systems—such as installing additional compressor stations or using fiber reinforced 

polymer—but these entail costs as well. The report also finds that the costs of hydrogen fuel range from 

$1.00/kg for hydrogen produced from fossil fuels using steam methane reforming to $9.00/kg for hydrogen 

produced from solar using electrolysis.79

77 Clean Virginia Information Request Set 02-22a.

78 U.S. EPA. 2023. Hydrogen in Combustion Turbine Electric Generating Units Technical Support Document. Docket ID 

No. EPA-HQ-OAR-2023-0072. Available at: https://www.epa.gov/svstem/files/documents/2023-05/TSD%20- 

%20Hvdrogen%20in%20Combustion%20Turbine%20EGUs.pdf. Page 25.
79 Ibid. Page 33.

80 IEA. 2023. "Executive Summary." In Towards hydrogen definitions based on their emissions intensity. Available at: 

https://www.iea.org/reports/towards-hvdrogen-definitions-based-on-their-emissions-intensitv.
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A. Yes. In its response to Clean Virginia Set 01-16a, Dominion stated that it "used publicly available market13
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Q. Does Dominion specify the types of hydrogen it will produce or procure, or otherwise provide 

information regarding its planned sources of zero-carbon hydrogen?

A. According to the International Energy Agency (IEA), in 2021, the average emissions intensity of global 

hydrogen production was 12 to 13 kilograms of CO2-equivalent (CO2e) emissions per kilogram of hydrogen 

produced.81 Globally, most hydrogen produced today is made using fossil fuels.82

A. No, Dominion does not specify the types of hydrogen it will produce or procure, or otherwise provide 

any information regarding its planned sources of zero-carbon hydrogen.

Q. Did the Company assess the feasibility of converting a gas-fired CT to run on 100 percent hydrogen 

fuel?

81 Ibid.

82 IEA. 2023. "Executive Summary." In Towards hydrogen definitions based on their emissions intensity. Available at: 

https://www.iea.org/reports/towards-hvdrogen-definitions-based-on-their-emissions-intensity.
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Figure 10. The "colors" of hydrogen fuel
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Q. What are the average greenhouse gas emissions associated with current global hydrogen production?
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Q. What is hydrogen blending and what percentage would be required to render a gas-fired power plant 

greenhouse gas emission free?
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A. Hydrogen blending refers to combining hydrogen fuel together with methane gas for electric 

generation. One hundred percent green hydrogen is necessary to achieve 100 percent carbon emissions 

reduction (it is important to note that 100 percent green hydrogen eliminates carbon emissions but not 

NO* or hydrogen emissions). According to ERA, because hydrogen and methane gas have different volume 

energy densities, the CO2 emissions reduction from a hydrogen blend is smaller than the percentage of 

hydrogen blended in.87 For example, achieving a 50 percent CO2 reduction requires a fuel blend that is 

approximately 75 percent hydrogen by volume (see Figure 11). Only 100 percent hydrogen fuel can result 

in 100 percent CO2 emission reduction.

83 Clean Virginia Information Request Set 01-16a.

84 Clean Virginia Information Request Set 04-31.

85 General Electric Gas Power. No date. "Hydrogen fueled gas turbines." Available at: https://www.ge.com/gas- 

power/future-of-energy/hydrogen-fueled-gas-turbines.
86 Clean Virginia Information Request Set 01-16b.

87 U.S. ERA. 2023. Hydrogen in Combustion Turbine Electric Generating Units Technical Support Document. Docket ID

No. EPA-HQ-OAR-2023-0072. Available at: https://www.epa.gov/svstem/files/documents/2023-05/TSD%20- 

%20Hvdrogen%20in%20Combustion%20Turbine%20EGUs.pdf.

data from major combustion turbine original equipment manufacturers" to determine if the plant will be 

capable of blending hydrogen.83 In its response to Clean Virginia Set 04-31 asking for the "publicly available 

market data" referenced, Dominion provided the websites of three gas turbine manufacturers—GE Gas 

Power, Siemens Energy, and Mitsubishi Heavy Industries Group.84 GE Gas Power's website notes that 

hydrogen capability "var[ies] based on gas turbine model, combustion model, combustion system and 

overall fuel composition."85 In its response to Clean Virginia Set 01-16b, Dominion also stated that "at this 

stage, the Company has not progressed a design far enough to determine a percentage of hydrogen 

blending."86
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6 Q. Do any U.S. power plants run on 100 percent hydrogen fuel today?
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Source: U.S. EP A. 2023. Hydrogen in Combustion Turbine Electric Generating Units Technical Support Document. 
Docket ID No. EPA-HQ-OAR-2023-0072. Available at: https://www.epa.aov/svstem/files/documents/2023- 
0S/TSD%20-%20Hvdroaen%20in%20Combustion%20Turbine%20EGUs.pdf . Figure 1.

A. No, per EIA data, no commercial power plants in the United States run on 100 percent hydrogen fuel 
today.88 According to the EPA, certain models of "smaller industrial or aeroderivative units" can combust 

"up to 100 percent hydrogen"89 today, but most combustion turbines available today cannot combust 

more than 30 percent hydrogen fuel. According to the EPA:

88 1) U.S. EPA. 2023. "Hydrogen Explained." Available at: https://www.eia.gov/enerevexplained/hvdrogen/use-of- 

hydrogen.php; 2) U.S. EPA. 2023. Hydrogen in Combustion Turbine Electric Generating Units Technical Support 
Document. Docket ID No. EPA-HQ-OAR-2023-0072. Available at: https://www.epa.gov/svstem/files/documents/2023- 

05/TSD%20-%20Hvdrogen%20in%20Combustion%20Turbine°/o20EGUs.pdf.
89 U.S. EPA. 2023. Hydrogen in Combustion Turbine Electric Generating Units Technical Support Document. Docket ID 

No. EPA-HQ-OAR-2023-0072. Available at: https://www.epa.gov/svstem/files/documents/2023-05/TSD%20- 

%20Hvdrogen%20in%20Combustion%20Turbine%20EGUs.pdf.

Figure 11. COz emissions reductions by percent of hydrogen in blended fuel



24 1) hydrogen combustion emits nitrogen oxide (NOX)—an indirect greenhouse gas and an air pollutant, and 
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2) any leaked hydrogen is itself an indirect greenhouse gas because it reduces the atmosphere's ability to 

remove methane and ozone (both greenhouse gases).

Research from the Massachusetts Institute of Technology describes hydrogen as a contributor to the 

creation of the greenhouse gases methane and ozone:

Q. Assuming it is feasible and cost-effective to convert a gas-fired CT to run on 100 percent hydrogen, 

would that result in zero greenhouse gas emissions?
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[CJertain models of combustion turbines that are currently available can combust up to 

100 percent hydrogen. These are generally smaller industrial or aeroderivative units. 

Several larger models of new and existing combustion turbines have demonstrated the 

ability to co-fire up to 30 percent hydrogen by volume without modification. For certain 

new larger models, combustor upgrades are available from manufacturers that allow the 

combustion turbines to increase their hydrogen co-firing to as high as 50 percent. In 

addition, many new facilities have announced plans to initially co-fire up to 30 percent 

hydrogen by volume and up to 100 percent in approximately 10 to 20 years. According to 

combustion turbine manufacturers, certain new models can be constructed at present 

that will, in the near future, be able to install pre-planned upgrades that will align to 

turbine compatibility and allow up to 100 percent hydrogen combustion. In addition, the 

world's three largest turbine manufacturers have made commitments to develop 

advanced technologies by 2030 or sooner that will enable additional models of new 

heavy-duty combustion turbines to fire 100 percent hydrogen while limiting emissions of 

NOX. For certain existing larger models, manufacturers are developing retrofits that will 

allow those units to safely increase their levels of hydrogen co-firing up to 100 percent.90

A. No, assuming it is feasible and cost-effective to convert a gas-fired CT to run on 100 percent hydrogen, it 

would still not result in zero greenhouse gas emissions. First, only green hydrogen is a zero carbon

emission fuel—any other color of hydrogen entails carbon emissions. In addition, regardless of the share or 

type of hydrogen in question, the use of hydrogen results in two additional sources of greenhouse gas 

emissions: 
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Because hydrogen reacts with tropospheric hydroxyl radicals, emissions of hydrogen to the 
atmosphere perturb the distributions of methane and ozone, the second and third most 
important greenhouse gases after carbon dioxide. Hydrogen is therefore an indirect 
greenhouse gas with a global warming potential GWP of 5.8 over a 100-year time horizon. 
A future hydrogen economy would therefore have greenhouse consequences and would

90 U.S. ERA. 2023. Hydrogen in Combustion Turbine Electric Generating Units Technical Support Document. Docket ID 

No. EPA-HQ-OAR-2023-0072. Available at: https://www.epa.gov/svstem/files/documents/2023-05/TSD%20- 

%20Hvdrogen%20in%20Combustion%20Turbine%20EGUs.pdf.



not be free from climate perturbations.911

12 Q. Are hydrogen leaks a concern for power plants that run on hydrogen?
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A. No, Dominion has not provided sufficient evidence to assure that hydrogen conversion and use of 

hydrogen fuel in its 970 MW gas-fired CT plant by 2045 can and will occur.

Q. Are Dominion's Plans D and E consistent with the VCEA, even if the Company's 970 MW gas-fired CT 

plant is assumed to be "hydrogen capable" by 2045?

Q. Has Dominion provided evidence sufficient to assure that hydrogen conversion and use of hydrogen 

fuel in its 970 MW gas-fired CT plant by 2045 can and will occur?
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A. Yes, hydrogen leaks are a concern for power plants that run on hydrogen, due to the fact that hydrogen 

leaks more easily than methane gas during fuel transmission as well as at the plant itself. Hydrogen 

molecules are much smaller than methane molecules, which makes it difficult to transport and more prone 

to leakage.93 In addition, utilizing existing methane gas infrastructure to transport hydrogen creates more 

opportunities for leakage because hydrogen requires higher pipeline pressure and degrades pipeline 

integrity.94 In other words, the act of hydrogen flowing through methane gas pipelines degrades those 

pipelines because methane gas pipelines were not engineered for the higher pressures needed to 

transport hydrogen.

Research from Princeton University and the National Oceanic and Atmospheric Administration describes 

how hydrogen interacts in the atmosphere in ways that impact atmospheric concentrations of methane 

and ozone:
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[Hydrogen's] reaction with the OH radical tends to increase tropospheric methane (CH4) 
and ozone (O3), which are two potent greenhouse gases. It also increases stratospheric 

water vapor, which is associated with stratospheric cooling and tropospheric warming. 
Recent global climate models have estimated that hydrogen has...a global warming 
potential (GWP) that lies in the range 11 ±5 for a 100-year time horizon. Hence, 
[hydrogen] emissions are far from being climate neutral, and their largest impact is related 
to the perturbation of atmospheric CH4, the second most important anthropogenic GHG.92

91 Derwent, R., Simmonds, P., O'Doherty, S., Manning, A., Collins, W. and Stevenson, D. 2006. "Global Environmental 

Impacts of the Hydrogen Economy." Int. J. of Nuclear Hydrogen Production and Applications. 1(1): 57-67. Available at: 

http.7/agaee.mit.edu/publications/global-environmental-impacts-hvdrogen-economv .
92 Bertagni, M., S. Pacala., F. Paulot, A. Porporato. 2022. "Risk of the hydrogen economy for atmospheric nature." 

Nature communications. Available at: https://www.nature.com/articles/s41467-022-35419-7.
93 Cho, R. January 7, 2021. "Why We Need Green Hydrogen." Columbia Climate School. Available at: 

https://news.climate.columbia.edu/2021/01/07/need-green-hvdrogen/. ("Because hydrogen is so much less dense 

than gasoline, it is difficult to transport. It either needs to be cooled to -253’C to liquefy it, or it needs to be 

compressed to 700 times atmospheric pressure so it can be delivered as a compressed gas").
94 Verdonck, P.K.A. and Kammoun, M. 2021. "Is Hydrogen a Viable Alternative to Lithium Under the Current Energy 

Storage Regulatory Framework?" Oil, Gas & Energy Law Intelligence, 18(6). Available at: 
https://www.lexologv.com/libra rv/detail.aspx?g=e908442d-8b33-462c-ae23-9cldcb917127.



25 Table 5. Retirements of coal, gas CT and gas CC capacity in Dominion's Alternative Plans D and E

52 52
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95 Staff Information Request Set 01-52.
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A. No, the Company does not provide any explanation about how retaining biomass-fired capacity beyond 

2045 in Alternative Plans D and E is consistent with its claim that the Plans comply with VCEA's obligation 

to retire all carbon-emitting capacity.

Q. What are the consequences of modeling 98 percent of planned retirements over a seven-year period 

in Alternative Plans D and E?

A. No, Alternative Plans D and E also retain 153 MW of biomass-fired generating capacity after 2045,95 

which is also a carbon-emitting resource.

Q. In Alternative Plans D and E, when does all carbon-emitting capacity (except the 970 MW gas-fired CT 

and 153 MW of biomass-fired capacity) retire?
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A. According to the Company's response to Staff information request set 01-52, Alternative Plans D and E 

have an identical fossil fuel-fired capacity retirement schedule: No retirements occur before 2039, with the 

exception of 245 MW of gas-fired capacity scheduled for retirement in 2025. (Note that this is inconsistent 

with the information provided in the Company's Figures 2.2.4 and 2.2.5 in its IRP, which does not show any 

planned retirements in 2025 for either Alternative Plans D or E). For both Alternative Plans D and E, 11,370 

MW of coal, gas-fired CT and gas-fired combined cycle (CC) capacity remains online until 2038 (see Table

5). The first coal retirement will take place in 2040.

Q. With the exception of the 970 MW gas-fired CT plant, does all remaining carbon-emitting capacity 

retire by the end of 2045 in Alternative Plans D and E?

Q. Does the Company provide any explanation about how retaining biomass-fired capacity beyond 2045 

in Alternative Plans D and E is consistent with its claim that the Plans comply with VCEA's obligation to 

retire all carbon-emitting capacity?

A. No, Dominion's Plans D and E are not consistent with the VCEA, even if the Company's 970 MW gas-fired 

CT plant is assumed to be "hydrogen capable" by 2045. Not only is the prospect of running Dominion's 

proposed gas-fired CT on hydrogen wholly speculative, but even if Dominion assumes that it would be 

feasible and cost-effective to run the CT on 100 percent green hydrogen, the plant would still emit NOx and 

be at risk of leaking hydrogen resulting in indirect greenhouse gas emissions.
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Source: Staff Information Request Set 01-52.
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13 Q. Are Alternative Plans D and E meaningfully distinct from one another?

96 Dominion corrected response to Clean Virginia Information Request Set 01-10(f).
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Dominion's modeling assumptions limit the annual amount of utility-scale solar, distributed solar, onshore 

wind and energy storage capacity additions to [BEGIN CONFIDENTIAL INFORMATION]
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A. The consequences of modeling 98 percent of planned retirements over the seven-year period directly 

preceding the mandatory retirement deadline included in the VCEA (i.e. all carbon-emitting generation 

must be retired by the end of 2045 and 98 percent of total retirements take place between 2039 and 2045) 

is that renewable energy and energy storage resources are disadvantaged in terms of their ability to 

replace gas and coal resources that must retire according to VCEA requirements.

96 [END CONFIDENTIAL INFORMATION], Therefore, retiring large 

amounts of gas and coal-fired resources in a short amount of time makes it impossible for these resources 

to replace them.
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A. No. Alternative Plans D and E are identical in terms of their retirement schedule for fossil fuel fired 

resources, and are nearly identical in terms of timing and amount of capacity additions (see Figure 12). The 

primary difference between capacity additions between Alternative Plans D and E is in the storage and 

nuclear categories. Plan E has more storage and less nuclear than Plan D, suggesting that storage is cost- 

effective under IRP assumptions. That is, Plan E capacity additions are least-cost optimized without regard 

for VCEA targets. (Note: again, the information the Company provided about capacity additions is 

inconsistent between Figures 2.2.4 and 2.2.5 in its IRP and its response to Staff information request set 01- 

52).



1 Figure 12. Cumulative capacity additions, Alternative Plans D and E

Data source: Staff information request set 01-52.

4 Q. Do any of the Company's Alternative Plans comply with all VCEA requirements?

10 Q. Does Dominion's 2023 IRP adequately evaluate the future of the Company's coal units?

97 Ibid. Figures 2.2.1 through 2.2.5.
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A. No. Dominion's 2023 IRP does not adequately evaluate the futures of the Company's coal units. The IRP 

takes a short-sighted and unrealistic approach to evaluating the Company’s coal fleet. The Company chose 

to ignore some of the risks of keeping its coal fleet on-line—namely the costs of compliance with proposed 

or finalized EPA regulations that would lead to a retire versus retrofit decision in the late 2020's or 2030's. 

Instead, the Company's plans take a "blind eye" approach: all Alternative Plans include the Company's 439 

MW Clover, 1,617 MW Mount Storm, and 610 MW VA Hybrid Energy Center (VA City) coal units operating 

through at least 2038.97 But it is simply poor planning to assume that none of these units would retire

A. No, none of the Alternative Plans—as described by the Company itself—comply with all VCEA 

requirements: RPS targets, renewable energy and energy storage capacity development targets by the 

dates specified in the VCEA, and carbon-emitting generation unit retirement requirements.
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Q. Are there both final and proposed EPA rules that would impact the future of Dominion's coal units?5

12 Q. Please describe the EPA's Good Neighbor Plan.
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The EPA’s final rule would effectively require coal units over 100 MW in capacity that do not have SCR to 

install one, retire, or purchase substantial emission allowances for compliance. For units currently without 

an SCR, the rule would require that the unit achieve an emission rate commensurate with a SCR by 2030 at

A. Yes, in recent months the agency has issued a final rule on the transport of ozone—the Good Neighbor 

Rule—and a proposed rule for limiting CO2 under Section 111(d) of the Clean Air Act. Both rules represent 

substantial risks for coal generation going forward, primarily by presenting coal owners with the choice of 

installing costly emission controls or accelerated retirement to achieve compliance. Despite these risks, the 

Company did not address the impact of either rule (ora similar type of rule) in its IRP, nor did the Company 
consider any plan that accelerated coal retirements at Clover, Mt Storm and VA City."
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between now and then given the myriad pressures to retire coal in the short to medium term—primarily 

environmental compliance and competition from lower-cost resource options. In particular, the Mount 

Storm units are more than 50 years old today,98 yet the Company expects them to operate until they are at 

least 65 years old.

A. In February 2022, the U.S. EPA proposed the Good Neighbor Plan, which was the latest version of ozone 

air transport rules that address how upwind polluters contribute to downwind ozone levels.100 The rule, 

which was finalized in March 2023, will lead many coal units that are currently lacking in the most effective 

NOX control (selective catalytic reduction (SCR)) to either install those controls, purchase costly emission 

allowances, or retire.
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The Good Neighbor Plan limits NOX emissions to reduce the formation of ground-level ozone in states that 

are downwind from the emission source. Per the Clean Air Act, the EPA sets National Ambient Air Quality 

Standards (NAAQS) for ground-level ozone levels based on its adverse impacts on human health. When 

those NAAQS limits are periodically updated, all states have an obligation to limit upwind emission sources. 

In 2015, EPA lowered the ozone NAAQS to 70 parts per billion (ppb) to address public health concerns— 

down from a previous limit of 75 ppb in the 2008 NAAQs.101 The Good Neighbor Plan requires that 22 

upwind states, including Virginia and West Virginia, reduce their NOX emissions at power plants to avoid 

affecting other states' abilities to meet their 2015 ozone NAAQS levels.102

98 Ibid. Appendix 5A.

99 Ibid.

100 U.S. EPA. 2023. "Good Neighbor Plan for 2015 Ozone NAAQS." Available at: https://www.epa.gov/csapr/fiood- 

neighbor-plan-2015-ozone-naaqs
101 U.S. EPA. 2023. "Ozone National Ambient Air Quality Standards (NAAQS)." Available 

at:https://www. epa.gov/firound-level-ozone-pollution/ozone-national-ambient-air-qualitv-standards-naaqs
102 U.S. EPA. 2023. "Good Neighbor Plan for 2015 Ozone NAAQS." Available at: https://www.epa.gov/csapr/good- 

neighbor-plan-2015-ozone-naaqs
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2 Q. Are any of Dominion's coal units lacking SCR controls?

21 Q. Please describe the EPA's proposed COz pollution standard.
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A. In May 2023, the EPA proposed new limits on coal units' COz emissions as part of Section 111(d) of the 

Clean Air Act. This rule would require that existing coal units would have to: 1) install carbon capture and 

sequestration (CCS) technology by 2030 that capture 90 percent of those emissions; or 2) retire before 

2032 without CCS; or 3) retire before 2035 without CCS but operate at a 20 percent annual capacity factor 

starting in 2030.106 This rule would effectively shut down all coal generation in the United States in the next 

A. No, Dominion did not consider the compliance costs associated with the Good Neighbor Plan in 

developing its IRP. The Company ignored compliance costs by failing to evaluate the Good Neighbor Plan in 

this IRP. In Dominion's response to Clean Virginia information request set 02-23, the Company said that the 

reason it did not consider the Good Neighbor Plan was because the rule was published in the Federal 

Register after the IRP was filed in May 2023.105 However, the rule was proposed in February of 2022 and 

finalized by EPA in March 2023, which gave the Company time to at least consider the proposed version of 

the rule. Regardless, the regulation of ozone transport is nothing new. It has been regulated in previous 

EPA rules that were updated or replaced after ozone NAAQS limits were reduced. The latest ozone NAAQS 

limit was imposed in 2015 and, until the Good Neighbor Plan, there had not been a corresponding 

transport rule for 2015 NAAQS. Thus, the industry was not taken by surprise when a new transport rule 

was proposed. Dominion, at the very least, should have considered the impacts that a new ozone transport 

rule would have on its fleet, rather than ignore the possibility that a proposed EPA rule would become a 

final EPA rule.
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A. Yes, the Clover and Virginia City Hybrid Energy Center coal plants do not have SCR and would therefore 

either need to install the control, retire, or purchase allowances to comply with the final Good Neighbor 

Plan.104

Q. Did Dominion consider the compliance costs associated with the Good Neighbor Plan in developing its 

IRP?

103 United States Environmental Protection Agency. March 2023. "Regulatory Impact Analysis for the Final Federal 

Good Neighbor Plan Addressing Regional Ozone Transport for the 2015 Ozone National Ambient Air Quality 
Standard." Pp. 50-52. Available at: https://www.epa.aov/svstem/files/documents/2023-
03/SAN%208670%20Federal%20Good%20Neiahbor%20Plan7o2020230315%20RIA Final.pdf
104 Company response to Clean Virginia Information Request Set 02-23(a). The Company indicates the only the Mount 

Storm coal plant has SCR.
105 Company response to Clean Virginia Information Request Set 02-23(b-e).

105 United States Environmental Protection Agency. May 2023. "Clean Air Act Section 111 Regulation of Greenhouse 

Gas Emissions from Fossil Fuel-Fired Electric Generating Units." Page 13. Available at: 
https://www.epa.ROv/svstem/files/documents/2023-

05/lll%20Power%20Plants%20Stakeholder%20Presentation2 4.pdf



decade—with the exception of units whose owners elect to install expensive CCS technology.1

2 Q. Did the Company consider the impacts of EPA’s proposed CO2 pollution standard in its 2023 IRP?

10 Q. Did the Company adequately capture the cost risks of emitting CO2?

20 Q. Did the Company capture the externality costs to society of emitting carbon?
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A. No, the Company did not consider the impacts of EPA's proposed CO2 pollution standard, which would 

require CCS or retirement of coal units in the next decade. In the Company's response to Sierra Club 

information request set 03-04, Dominion stated that it had not evaluated the cost of complying with this 

rule and that it would only do so once it was finalized.107 A CO2 emissions limit is one of myriad risks to the 

future of the Company's coal fleet that should compel Dominion to evaluate the potential consequences of 

a proposed regulation. Moreover, as discussed in Section 7 of my testimony, the Company's IRP also fails 

to comply with carbon reductions that are settled law in Virginia.

A. No, unlike in previous years, the Company elected to not model a social cost of carbon.111 Dominion 

claimed that because the federal carbon price forecast that they reviewed was too high that including a 

social cost of carbon would be "duplicative."112 However, the latest proposal for the social cost of carbon 

from the EPA is between $120 and $340 per metric ton of 2020 emissions (depending on the discount rate) 

A. No, the Company did not adequately capture the cost risks of emitting CO2. Most of the Company's 

modeling scenarios assume that Virginia leaves the RGGI market in 2023 and incurs zero costs of emitting 
CO2 until 2036, at which point Dominion's IRP includes a small federal carbon cost starting at $3 per ton.108 

Thus, the costs of emitting carbon in the analysis period are close to nothing when compared to the latest 

proposal for the social cost of carbon from the EPA, which is between $120 and $340 per metric ton of 

2020 emissions.109 The Company claimed that it "continues to believe that some federal economic 

incentive will be required for the country to reduce emissions and will revisit this assumption in future 

modeling."110 But the inclusion of a miniscule carbon cost starting in 2036 hardly represents the cost risks 

of the proposed EPA rule nor any future limitations on carbon emissions.

107 Company response to Sierra Club Information Request Set 03-04.

108 Dominion Energy. 2023. "Integrated Resource Plan." Appendix 4N.

109 United States Environmental Protection Agency. September 2022. "Supplementary Material for the Regulatory 

Impact Analysis for the Supplemental Proposed Rulemaking, 'Standards of Performance for New, Reconstructed, and 
Modified Sources and Emissions Guidelines for Existing Sources: Oil and Natural Gas Sector Climate Review’: EPA 

External Review Draft of Report on the Social Cost of Greenhouse Gases: Estimates Incorporating Recent Scientific 

Advances." p.3. Available at: https://www.epa.gov/svstem/files/documents/2022-ll/epa scghg report draft O.pdf
110 Dominion Energy. 2023. "Integrated Resource Plan." Page 75.

111 Ibid.

112 Ibid.



IX. Dominion failed to conduct stakeholder engagement as part of its 2023 IRP4
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Q. Are stakeholder engagement processes as part of utility IRP development common practice 

elsewhere in the country?
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and the value grows over time.113 This is substantially divergent from Dominion's modeling of zero costs 

from 2024 through 2035, and the Company's post-2035 proxy for federal carbon costs at $3 per ton is 

simply not comparable.
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A. Yes. Several states require utilities conduct stakeholder engagement processes as part of IRP 

development, before an IRP is filed.114 Examples include:

113 United States Environmental Protection Agency. September 2022. "Supplementary Material for the Regulatory 

Impact Analysis for the Supplemental Proposed Rulemaking, 'Standards of Performance for New, Reconstructed, and 

Modified Sources and Emissions Guidelines for Existing Sources: Oil and Natural Gas Sector Climate Review': EPA 
External Review Draft of Report on the Social Cost of Greenhouse Gases: Estimates Incorporating Recent Scientific 

Advances." Page 3. Available at: https://www.epa.gov/svstem/files/documents/2022-
11/epa scghg report draft O.pdf
114 Cooke, Alan. 2021. "Integrated Resource Planning in the U.S. Overview." [PowerPoint], Pacific Northwest National 

Laboratory. Presented to the South Carolina Office of Regulatory Staff. Available at: https://eta-

publicatlons.lbl.gov/sites/default/files/sc commission day 1 irps In us review of requirements final.pdf. Slide 5.
115 Arkansas Public Service Commission. June 2007. Resource Planning Guidelines for Electric Utilities. Available at: 

https://www.sos.arkansas.gov/uploads/rulesRegs/Arkansas%20Register/2007/iun 2007/126.03.07-003.pdf. Page 3
116 Ibid. Page 3.

117 Hawaii Public Utilities Commission. March 14, 2011. Docket No. 2009-0108 - F-l of Revised Docket. "Instituting a 

Proceeding to Investigate Proposed Amendments To the Framework for Integrated Resource Planning." Available at: 
https://dms.puc.hawaii.gov/dms/DocumentViewer?pid=A1001001AllC14B7112H26750. Page 11 (or 111).
118 Ibid. Page 8 (or 109).

Arkansas: community stakeholder engagement must occur through a committee composed of 

"retail and wholesale customers, independent power supplies, marketers, and other interested 

entities in the service area."115 116 Stakeholders must review the utility's IRP objectives, assumptions, 

and needs in the early stages of the planning process, and a stakeholder-led report detailing their 

concerns about the IRP is included as part of the IRP submission.115

Hawaii: Within 120 days of the IRP docket opening, the Public Utilities Commission must establish 

an Advisory Group comprised of representatives of public and private entities in utility 

territories.117 The role of the Advisory Group is to "provide the utility with the benefit of 

community perspectives by participating in the utility's integrated resource planning process and 

representing diverse community, environmental, social, political, or cultural interests."118 The 

Advisory Group is required to attend meetings during the key phases of the IRP planning process. 

Utilities must also provide "public hearings, meetings or forums, public outreach programs, an 

opportunity to submit comments" to the public, including parties that may not be adequately



18 Q. Did Dominion conduct a stakeholder engagement process as part of the 2023 IRP's development?

"124

26 Q. Is Dominion required to conduct a stakeholder engagement process for future IRPs?
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A. Yes. In April 2023, Virginia amended Section 56-599(D) of the Virginia Code to require each utility to 

conduct a stakeholder review process as part of its IRP development, including allowing the public to 
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A. No, Dominion did not conduct a stakeholder engagement process in the development of its 2023 IRP. 

When asked to clarify whether stakeholder input was solicited and/or received as part of the 2023 IRP 

development, the Company responded that it "has received stakeholder input from various parties in past 

proceedings before the Commission, including past litigated IRPs and RPS Program-related proceedings. 

This level of engagement is insufficient because it fails to provide stakeholders with the opportunity to 

make inquiries of the Company as it develops its IRP or provide feedback on the Company's IRP, such as 

the Company's chosen methodology, modeling inputs, or assumptions.
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represented in the Advisory Group.119

Indiana: Indiana's administrative code 170 IAC requires utilities to "solicit, consider and timely 

respond to all relevant input related to the development of the utility's IRP provided by interested 

parties, the OUCC [Office of Utility Consumer Counselor]; and commission staff."120 Prior to the IRP 

filing, utilities must hold at least three meetings in the utility's service territory to provide an 

introduction to the IRP and stakeholder engagement process, explain the IRP's load forecast, 

evaluate existing resources, and discuss supply-side and demand-side resource alternatives.121 

Utilities must publish meeting agendas and supporting materials to the utility website at least 

seven calendar days prior to each meeting and post meeting minutes within 15 calendar days after 

each meeting. Utilities must also take "reasonable steps" to notify customers, the commission and 

interested parties of its public advisory process. As part of the IRP filing, utilities must submit a 

description of how stakeholder input was used in developing the IRP.122

Oregon: Guideline 2 of Order No. 07-002, originally passed in 1989 but revised in 2007, requires 

utilities to allow significant public involvement in IRP development, including the opportunity to 

make inquiry of utilities and timely opportunities to comment and inform the plan.123 124 Under the 

same guideline, utilities must provide access to review and comment on the draft IRP prior to its 

final filing.

119 Ibid. Page 9 (or 110).

120 Indiana Utility Regulatory Commission. 2023.170 IAC 4-7-2.6 (c). Available at:

http://iac.iga.in.Rov/iac/iac title?iact=170&iaca=&submit=+Go
121 Indiana Utility Regulatory Commission. 2023. 4-7-2.6 (e)(1). Available at:

http://iac.iga.in.gov/iac/iac title?iact=170&iaca=&submit=+Go.
122 Indiana Utility Regulatory Commission. 2023. 4-7-4 (30)(C). Available at:

http://iac.iga.in.gov/iac/iac title?iact=170&iaca=&submit=+Go
123 Oregon Public Utility Commission. January 8, 2007. Order No. 07-002 Guideline 2: Procedural requirements.

Available at: https://apps.puc.state.or.us/orders/2007ords/07-002.pdf
124 Clean Virginia Information Request Set 01-07.



13 Q. Does Dominion commit to future stakeholder engagement as part of its IRP process?

«126

16 Q. What are some of the benefits of IRP stakeholder engagement processes?

31 Q. How does stakeholder engagement help ensure the development of IRPs that are reasonable and in
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A. According to research conducted by Berkeley Lab researchers on behalf of the U.S. Department of 

Energy's Office of Electricity, Energy Resilience Division, stakeholder engagement processes help:

Stakeholder engagement also reduces areas of disagreement and conflict between the utility and other 

stakeholders prior to the IRP's filing, which allows for a more focused review by the Commission. In other 

words, the issues being brought to the Commission's attention after a robust stakeholder engagement 

effort are fewer—in general—than when stakeholder engagement is not conducted. By failing to provide 

meaningful stakeholder engagement during the development of its 2023 IRP, the Company has—in 

effect—forced all areas of disagreement and conflict before the Commission in the IRP proceeding itself.

A. Yes. In its response to Appalachian Voices information request set 06-11, Dominion indicated that it "will 

comply with any legal requirement to conduct a stakeholder process.
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educate stakeholders on utility plans;

make utility decision-making for resource planning more transparent;

create opportunities for feedback on the utility's resource plan;

facilitate robust, informed dialogue on resource options and decisions;

create opportunities for improvements to the utility's planning assumptions and methods; and 

facilitate stakeholder buy-in.127

125 Virginia General Assembly. April 12, 2023. Chapter 753 Section 56-599(D). Available at: https://lis.virginia.gov/cgi- 

bin/legp604.exe?231+ful+CHAP0753
126 Appalachian Voices Information Request Set 06-11.

127 Frick, N.M. March 4, 2021. Training on Integrated Resource Planning for the South Carolina Office of Regulatory 

Staff. [PowerPoint], Berkeley Lab. Available at: https://eta-

publications.lbl.gov/sites/default/files/stakeholder engagement practices.pdf.

As part of preparing any integrated resource plan pursuant to this section, each utility shall 
conduct outreach to engage the public in a stakeholder review process and provide 
opportunities for the public to contribute information, input, and ideas on the utility's 
integrated resource plan, including the plan's development methodology, modeling inputs, 

and assumptions, as well as the ability for the public to make relevant inquiries, to the 
utility when formulating its integrated resource plan. Each utility shall report its public 
outreach efforts to the Commission. The stakeholder review process shall include 

representatives from multiple interest groups, including residential and industrial classes 
of ratepayers. Each utility shall, at the time of the filing of its integrated resource plan, 
report on any stakeholder meetings that have occurred prior to the filing date. 125 126
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A. Stakeholder engagement can result in valuable feedback that strengthens the IRP's methodology, 

modeling, and assumptions and results in more robust and reliable utility resource plans.

For example, AES Indiana's stakeholder engagement process during the development of its 2022 IRP 

involved five public advisory meetings (the agendas, presentations and minutes for which are available on 

the Company's website)128 and five technical meetings (among stakeholders that signed non-disclosure 

agreements and had access to confidential materials) between January 2022 and October 2022 covering 

topics including:
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In Arkansas, both Southwestern Electric Power Company (SWEPCO) and Entergy held stakeholder 

engagement processes as part of their 2021 IRP process. Entergy held two stakeholder meetings—the first

In its 2022 IRP, AES Indiana notes that stakeholder feedback resulted in several changes to its IRP, 

including:

128 AES Indiana. No date. "Integrated Resource Plan." Available at: https://www.aesindiana.com/intefirated-resource- 

plan.
129 AES Indiana. 2022. "2022 Integrated Resource Plan - Non-technical Summary." Available at:

https://www.aesindiana.com/sites/default/files/2023-01/AES-lndiana 2022-IRP Non-Technical-Summarv f0111.pdf.

Page 7.
130 AES Indiana. 2022. "2022 Integrated Resource Plan." Available at:

https://www.aesindiana.com/sites/default/files/2022-12/AES-lndiana-2022-IRP-Volume-l.pdf. Page 4.
131 Ibid.

132 Ibid.

IRP planning and model overview;

Baseline energy and load forecast; 

Load scenarios;

Results from all-source RFPs;

Commodity forecasts;

Reliability planning and analysis; 

Portfolio metrics and scorecards; 

Preliminary model results; and

Analysis of preferred resource plan.129

"faster modeling runtimes" and a "proven approach to modeling DSM as a resources"130 due to 

modeling software transitions suggested by stakeholders;

"extensive collaboration with stakeholders on DSM which resulted in improvement and agreement 

on the DSM bundling methodology";131 and

An expansion of "IRP Scorecard Evaluation metrics for portfolio evaluation, including the addition 

of the portfolio Reliability Analysis and reliability scoring criteria."132



9 Q. What are best practices regarding stakeholder engagement processes?
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A. Best practices in IRP stakeholder engagement include conducting stakeholder engagement wherever 

possible, ensuring stakeholder engagement is culturally and linguistically appropriate, ensuring stakeholder 

engagement entails multiple meetings with multiple modes of participation, investing in long-term 

stakeholder relationships, conducting outreach to facilitate engagement, and documenting how 

stakeholder feedback is utilized.139
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si14 months before their IRP filing deadline and the second 3 months before their IRP filing deadline.133 

SWEPCO held one stakeholder meeting about three months before its IRP filing deadline.134 According to 

the stakeholder-led reports filed as part of each IRP submission, both utilities provided stakeholders with 

information and materials related to IRP modeling ahead of stakeholder meetings and were responsive to 

stakeholder requests.135 SWEPCO also provided stakeholders with a draft IRP in advance of their one 

stakeholder meeting.136 SWEPCO's 2021 IRP indicates that stakeholder feedback helped inform its 

scorecard metrics137 while Entergy's 2021 IRP indicates that stakeholder feedback helped inform its 

sensitivity analyses.138

Guidance provided by the National Association of Regulatory Utility Commissioners explains that a 

stakeholder engagement process should assemble "diverse stakeholders who are representative of the 

constituencies affected by commission decision-making."140 These stakeholders include (but are not

133 "21 IRP August 2020 Stakeholder Kickoff - Entergy Arkansas." Accessed September 15, 2022. https://cdn.entergy- 

arkansas.com/userfiles/content/IRP/2021/21IRP August 2020 Stakeholder Kickoff.pdf
134 "SWEPCO IRP Stakeholder Conference." Southwestern Electric Power Company. Accessed September 15, 2022. 

https://www.swepco.com/lib/docs/communitv/proiects/2021-09-15 SWEPC02021StakeholderMeeting.pdf.
1351) Southwestern Electric Power Company. 2021. "2021 Integrated Resource Plan - Stakeholder Committee 

Report." Available at:
https://www.sierraclub.org/sites/www.sierraclub.org/files/SWEPCO%20IRP%20Stakeholders%20Report%2011.12.21. 
pdf: 2) Entergy Arkansas LLC. 2021. "2021 Integrated Resource Plan." Available at: https://cdn.entergy- 
arkansas.com/userfiles/content/IRP/2021/2021 EAL Integrated Resource Plan.pdf. Pages 141-152.
136 Southwestern Electric Power Company. 2021. "2021 Integrated Resource Plan - Stakeholder Committee Report." 

Available at:
https://www.sierraclub.org/sites/www.sierraclub.org/files/SWEPCO%20IRP%20Stakeholders%20Report%2011.12.21.

pdf.
137 Southwestern Electric Power Company. 2021. "2021 Integrated Resource Plan Report." Available at: 

https://www.swepco.com/lib/docs/communitv/proiects/DocketNo07-011-LISWEPCOIRP12-15-2021Filed.pdf. Page

97.
138 Entergy Arkansas LLC. 2021. "2021 Integrated Resource Plan." Available at: https://cdn.entergy- 

arkansas.com/userfiles/content/IRP/2021/2021 EAL Integrated Resource Plan.pdf. Page 50.
139 SEPA. 2023. Embedding Equity in Utility Transformation. Available at: 

https://sepapower.org/resource/embedding-equitv-in-utilitv-
transformation/#:~:text=Utilities%20should%20focus%20on%20energv,parts%20of%20the%20energv%20svstem; 

p.12.
140 McAdams, J. 2021. Public Utility Commission Stakeholder Engagement: A Decision-Making Framework. Available 

at: https://pubs.naruc.org/pub/7A519871-155D-0A36-3117-96A8D0ECB5DA. p. 22.



Page 55 of 58

8

9

10

11

12

13

Q. What are the consequences to the 2023 IRP of Dominion's failure to conduct a stakeholder 

engagement process?

Q. How should Dominion structure its stakeholder engagement processes to provide an opportunity for 

timely input into its next IRP's development?
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limited to) environmental groups, low-income and consumer advocates, state legislators, and 

transportation electrification organizations and advocates.141 Utilities should set stakeholder engagement 

timelines by working backward from final dates, designing timelines to accommodate the need for 
stakeholder flexibility, and clearly communicating timelines to stakeholders early in the process.142 For 

example, In AES Indiana's 2022 IRP: The IRP was submitted in December 2022 and its stakeholder 

engagement meetings took place between January 2022 and October 2022. That means participating 

stakeholders were contacted and agreed to participate prior to January 2022.

A. In my opinion, a robust stakeholder engagement process must begin at least a full calendar year prior to 

final IRP submission to allow for meaningful participation and feedback. According to Virginia law, and on 

the advice of counsel, my understanding is the next IRP will be filed on October 15, 2024. On that basis, the 

Commission should order Dominion to commence stakeholder meetings as soon as possible. The 

Commission should also clearly communicate the information, materials, and data that Dominion must 

make available to stakeholders, such as (but not limited to): modeling inputs and outputs, modeling 

assumptions, Company workpapers, Alternative Plans, sensitivity analyses, and load and energy forecasts. 

Finally, the Commission should also provide clear guidance for the Company regarding the minimum 

number of stakeholder meetings to be held, providing in-person and remote meeting options, providing 

language translation and interpretation services, what kinds of stakeholders should be represented, and 

what topics should be addressed.

In addition, given the degree to which PJM’s load forecast (and the Company's adjustments to it and 

sensitivity analysis of it) influence the Company's IRP results, I also recommend the Commission establish a 

load forecasting working group that would conduct its work during the development of PJM's next load 

forecast. The load forecasting working group should be led by the Commission, and include, at a minimum:

A. Dominion's failure to conduct a stakeholder engagement process leaves it vulnerable to critical 

weaknesses in its IRP methods, modeling, and assumptions—such as those discussed in this testimony— 

that could have been addressed with stakeholder feedback. Had these issues been addressed during the 

IRP's development, the IRP might have been more reasonable and/or in the public interest.
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• Dominion representatives,

• PJM representatives,

• Data center industry representatives,

141 Ibid.

142 McAdams, J. 2021. Public Utility Commission Stakeholder Engagement: A Decision-Making Framework. Available 

at: https://pubs.naruc.org/pub/7A519871-155D-0A36-3117-96A8D0ECB5DA. p. 30.



6 X. Conclusions and recommendations

7 Q. What do you recommend to the Commission?

8 A. For the reasons explained in this testimony, I recommend the following:

9

a.
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si• Ratepayer advocates,

• Low-income, vulnerable, and marginalized community representatives,

• Independent, third-party load forecasting, energy efficiency, and demand side management 

experts, and

• Advocacy organizations.

b. Present how the Company identifies potential environmental justice issues, including 

screening metrics.

c. Conduct engagement with communities affected by potential environmental justice issues, 

and report on those efforts.

d. Assess and present the community-level health, environmental, and economic impacts 

from planned resource additions, retirements, or lack of retirements.

e. Assess and present the changes in air quality or water quality anticipated from resource 

decisions within Dominion's service territory.

f. Assess and present how energy costs impact different communities within Dominion's 

service territory differently.

g. Include Alternative Plans that directly address environmental justice issues, such as by 

siting distributed energy resources in environmental justice communities or by prioritizing 

fossil fuel-fired generation retirements in environmental justice communities, and

h. Specify how energy efficiency, demand response, and distributed energy resource 

programs are being targeted towards underserved and vulnerable environmental justice 

community households, such as by offering income- or disability-qualified benefits, or by 

targeting program dollars at specific communities.144

143 Commonwealth of Virginia. State Corporation Commission. February 1, 2021. Case No. PUR-2020-00035. FINAL 

ORDER. Re: Virginia Electric and Power Company's Integrated Resource Plan filing pursuant to Va. Code § 56-597 et 

seq. Page 14-15.
144 Kallay, J., A Napoleon, K. Takahashi, E. Sinclair, T. Woolf. 2021. Opportunities for Evergy Kansas within its 

Integrated Resource Plan and Other Planning Processes. Prepared for the Union of Concerned Scientists and 
CleanAirNow. Synapse Energy Economics. Available at: https://www.synapse- 
energv.com/sites/default/files/Equity in Evergy KS IRP Report 21-051.pdf.

1. Regarding environmental justice, the Commission should require that the Company's IRPs:

"Consider the impact of unit retirement decisions on environmental justice communities or 

fenceline communities."143
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The Commission should not conclude that Dominion's 2023 IRP is either "reasonable" or 

"in the public interest"145 because it fails to identify a preferred plan, present a feasible 

least-cost plan, or provide meaningfully distinct Alternative Plans, as required by the 

Commission's 2020 IRP Final Order.

3. Regarding the Company's utilization of PJM's load forecast:

a. Given the degree to which PJM's load forecast influence the Company's IRP results, I 

recommend the Commission establish a load forecasting working group that is led by the 

Commission and includes a broad range of representatives, including from: Dominion; 

PJM; data center industry; ratepayer advocates; low-income, vulnerable, and marginalized 

communities; independent, third-party experts; and advocacy organizations.

4. Regarding Dominion's energy efficiency assumptions as part of the Company's adjustments to 

PJM's energy forecast:

a. The Commission should mandate that Dominion assume new, increasing energy efficiency 

requirements in every three-year period after 2023-2025.

5. Regarding the Company's planned renewable energy and energy storage capacity in its Alternative 

Plans:

a. Because Dominion has failed to meet the basic obligations of the VCEA in its Alternative 

Plans, the Commission should find that this IRP is reasonable and in the public interest.

b. The Commission should require the Company to construct each Alternative Plan such that 

it meets VCEA-mandated solar, onshore wind, and energy storage capacity requirements 

by the dates specified in the VCEA.

6. Regarding Alternative Plans D and E, which the Company claims are compliant with the VCEA's 

requirement to retire all carbon-emitting generation by the end of 2045:

a. Because Dominion's Plans D and E are not consistent with the VCEA, even if the Company's 

970 MW gas-fired CT plant is assumed to be "hydrogen capable" by 2045, the Commission 

should not find that this IRP is reasonable and in the public interest.

b. The Commission should require that the Company construct each Alternative Plan such 

that it retires all biogenic and non-biogenic carbon-emitting resources by the end of 2045, 

with those retirements taking place at a steady pace between 2025 and 2045.

c. In addition, the Commission should require that the Company construct each Alternative 

Plan such that it meets all its obligations under the VCEA, namely: the RPS; the 

development of solar, onshore wind, and energy storage capacity in the amounts and by 

the dates specified in the VCEA; and the retirement of all biogenic and non-biogenic
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steady pace between 2025 and 2045.

7. Regarding potential regulatory impacts on the Company's coal units and costs of emitting carbon 

dioxide:

a. Because the Company chose to ignore the EPA's proposed new limits on coal units' CO2 

emissions as part of Section 111(d) of the Clean Air Act, the EPA's proposed Good Neighbor 

Plan, and the federal government's social cost of carbon, the Commission should not find 

that this IRP is reasonable and in the public interest.

b. The Commission should require that the Company assess the compliance costs associated 

with the EPA's proposed new limits on coal units' CO2 emissions as part of Section 111(d) 

of the Clean Air Act and its Good Neighbor Plan and model a social cost of carbon that is in 

line with the EPA's most recent proposed price.

8. Regarding stakeholder engagement:

a. The Commission should order Dominion to commence stakeholder meetings as soon as 

possible for its next IRP.

b. The Commission should clearly communicate the information, materials, and data that 

Dominion must make available to stakeholders, such as (but not limited to): modeling 

inputs and outputs, modeling assumptions, Company workpapers, Alternative Plans, 

sensitivity analyses, and load and energy forecasts.

c. The Commission should also provide clear guidance for the Company regarding the 

minimum number of stakeholder meetings to be held, providing in-person and remote 

meeting options, providing language translation and interpretation services, what kinds of 

stakeholders should be represented, and what topics should be addressed.
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University of Iceland, Reykjavik, Iceland

Doctor of Philosophy, Environment and Natural Resources, 2020

University of Iceland, Reykjavik, Iceland

Master of Science, Environment and Natural Resources, 2012

Applied Economics Clinic, Arlington, MA. Senior Researcher, 2017 -Present

Assistant Director, Oct. 2022 - Jan. 2023

Board Member—Staff Representative, April 2019 - Jan. 2020

Conducts research and analysis on electric utility regulation, energy markets, and energy 
policy. Clients are primarily public service organizations working on topics related to the 
environment, consumer rights, the energy sector, and community equity.

International Institute for Sustainable Development’s Earth Negotiations Bulletin (IISD- 
ENB), Boston, MA. Staff Writer, 2017-Present

Responsible for writing and editing the Earth Negotiations Bulletin and USD’s other conference 
reporting services. Develop clear and succinct summaries of international processes, 
including the Intergovernmental Panel on Climate Change and the United Nations Framework 
Convention on Climate Change.

Nordic Centre of Excellence for Strategic Adaptation Research (NORD-STAR), 
Reykjavik, Iceland. Doctoral Researcher, 2012-2020.

Responsible for leading research on agricultural adaptation in Denmark. Performed survey 
design, distribution and analysis, principal component analysis, cluster analysis, and content 
analysis.

Business for Social Responsibility (BSR), Copenhagen, Denmark. Analyst, 2015 - 2016.

Responsible for detailed research and analysis, outreach, communications, writing, technical 
assistance, strategy and partnership development, and direct client work on sustainable 
development issues including adaptation and resilience, climate adaptation governance, 
supply chain sustainability and climate risk management. Split time between partnership 
development team - that works with bi- and multilateral development institutions - and 
consulting services - that works with member companies.

University of Iceland, Reykjavik, Iceland. Researcher/Lecturer, 2012-2013.

Led research on international climate negotiations and policy using economic game theory 
and discourse analysis. Lectured on the economics of climate change for a Master’s level 
course “Global Climate Change: Past, Present and Future” in the Department of Environment 
and Natural Resources.

Bryndis Woods, Ph.D., Senior Researcher

6 Liberty Sq., PMB 98162, Boston, MA, 02109 38 bryndis.woods@aeclinic.org 38 781-999-5751
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University of Michigan, Ann Arbor, Ml

Bachelor of Arts, Sociology, High Distinction, 2009

Affiliations

Global Development and Environment Institute, Tufts University, Medford, MA.

Visiting Scholar, 2017 - 2020

Woods, B., S. Peddada, J. Bonner, and E.A. Stanton. 2023. Comparing Connecticut's 
Electric Vehicle Charging Program with Others from around the United States. Prepared on 
behalf of Connecticut Office of Consumer Counsel. rOnline]

Woods, B., S. Peddada, E. Seliga, C. Lala, E. Tavares, G. Lewis, T. Rakotoarisoa, and E.A. 
Stanton. 2022. Energy Storage Benefit-Cost Analysis. Applied Economics Clinic. Prepared 
on behalf of the Clean Energy States Alliance. [Online]

Woods, B., S. Peddada, S. Alisalad, J. Burt, E. Seliga, T. Stasio, E. Tavares, G. Wu, and E.A. 
Stanton. 2022. Bringing Equity into Energy Reliability Decisions. Applied Economics Clinic. 
Prepared on behalf of the Environmental Defense Fund. [Online]

Woods, B., J.R. Castigliego, E. Seliga, S. Peddada, T. Stasio, and E.A. Stanton. 2022. 
Barriers and Opportunities for Green Jobs in New Jersey. Applied Economics Clinic. [Online]

Woods, B., S. Peddada, E. Tavares, E. Seliga, and M. Majumder. 2022. Making Clean 
Energy Decisions in New England. Applied Economics Clinic. Prepared for Community 
Action Works. [Online]

Woods, B., C. Lala, and J.R. Castigliego. 2022. Peabody Peaker Plant Risk Assessment. 
Applied Economics Clinic. Prepared for Massachusetts Climate Action Network. [Online]

Woods, B., S. Alisalad, E. Tavares, M. Majumder, and E. Stanton. 2021. Equity 
Measurement and Targeting Underserved Communities in Massachusetts’ 2022-2024 
Energy Efficiency Plan. Applied Economics Clinic. Prepared for Green Justice Coalition. 
[Online]

Stasio, T., B. Woods, J.R. Castigliego, and E. Stanton. 2021. Equity Assessment of 
Electrification Incentives in the District of Columbia. Applied Economics Clinic. Prepared for 
The Office of the People’s Counsel for the District of Columbia. [Online]

Woods, B„ E.A. Stanton, and S. Alisalad. 2021. Recommendations for Cities and States to 
Improve Equity Evaluation and Reporting in Energy Efficiency Programming. Applied 
Economics Clinic. Prepared for American Council for an Energy-Efficient Economy. [Online]

Woods, B., E.A. Statnton, E. Tavares, and S. Alisalad. 2021 ConnectedSolutions: A Program 
Assessment for Massachusetts. Applied Economics Clinic. Prepared for Clean Energy Group. 
[Online]

Woods, B. and J. Castigliego. 2021. Benefits of Net Zero Buildings for the Town of Bedford. 
Applied Economics Clinic. Prepared for the Facilities Department of the Town of Bedford 
Massachusetts. [Online]
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^Applied Economics Clinic
Economic and Policy Analysis of Energy, Environment and Equity

Woods, B. and E.A. Stanton. 2021. Initial Assessment of the Climate Justice Working Group’s 
Recommended Policy Priorities -Tracking Equity and Justice. Applied Economics Clinic. 
Prepared for the Massachusetts’ Climate Justice Working Group (CJWG). [Online]

Kasina, S., B. Wheatle, C. Duff, L. Mettetal, L. Alagappan, N. Schlag, B. Woods, and E.A. 
Stanton. 2021. State of Maine Renewable Energy Goals Market Assessment. Energy and 
Environment Economics (E3) and Applied Economics Clinic. Prepared for the Maine 
Governor’s Energy Office. [Online]

Woods, B., E.A. Stanton, and D. Wamsted. 2020. Risks Outweigh Rewards for Investors 
Considering PJM Natural Gas Projects. Prepared for the Energy Foundation. [Online]

Woods, B., and S. Alisalad. 2020. Benefits of Community Choice Energy for the City of 
Chelsea. Prepared for the Massachusetts Climate Action Network. [Online]

Woods, B., S. Alisalad, M. Majumder, and E.A. Stanton. 2020. Municipal Light Plants and 
Energy Efficiency. Prepared for Massachusetts Climate Action Network. [Online]

Woods, B. and AEC Staff. 2020. Visualizations of Racial Inequity. Applied Economics Clinic. 
Prepared for Renew New England. [Online]

Woods, B. 2020. Paying for Clean Energy, 25 Cents at a Time. Applied Economics Clinic. 
Prepared for Green Energy Consumers Alliance. [Online]

Stanton, E.A., J. Castigliego, B. Woods, and E. Tavares. 2020. A Needs Assessment of the 
Hopkinton-Ashland Transfer Line Replacement Project. Applied Economics Clinic. Prepared 
for the Town of Ashland. [Online]

Stanton, E.A., B. Woods, and E. Tavares. 2020. Comments on Massachusetts 
Decarbonization Roadmap. Applied Economics Clinic. Prepared for Conservation Law 
Foundation. [Online]

Stanton, E.A., B. Woods, and S. Alisalad. 2020. Running Behind: New York State's 
Renewable Transformation. Applied Economics Clinic. Prepared for Earthjustice. [Online]

Woods, B., H. Brown, and M. Majumder. 2020. Health and Cost Benefits of Energy Efficiency 
Policies. Applied Economics Clinic. Prepared for Green Energy Consumers Alliance. [Online]

Stanton, E.A., B. Woods, E. Tavares, and S. Alisalad. 2020. New Orleans’ Renewable 
Portfolio Standard: Cost-Effective, Reliable, Resilient. Applied Economics Clinic. Prepared for 
Alliance for Affordable Energy. [Online]

Stanton, E.A., B. Woods, J. Castigliego, E. Tavares, and S. Alisalad. 2020. A Whole New 
Bailgame: Indiana Coal and the New Energy Landscape. Applied Economics Clinic. Prepared 
for Citizens Action Coalition of Indiana. [Online]

Woods, B. and E. Tavares. 2020. Benefits of Net Zero Buildings: Comfort, Safety, Value, 
Climate. Applied Economics Clinic. Prepared for Massachusetts Climate Action Network. 
[Online]

Stanton, E.A., B. Woods, J. Castigliego, E. Tavares. 2019. Massachusetts Gas versus 
Massachusetts Climate Goals. Applied Economics Clinic. Prepared for Gas Leak Allies. 
[Online]

Woods, B., S. Alisalad, and H. Brown. 2019. Cost and Emission Impacts of Community 
Choice Energy: Renewable Energy Options for the City of Chelsea. Applied Economics Clinic.
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^Applied Economics Clinic
Economic and Policy Analysis of Energy, Environment and Equity

Prepared for GreenRoots. [Online]

Stanton, E.A., T. Stasio, and 8. Woods. 2019. Marginal Cost of Emissions Reductions in 
Massachusetts. Applied Economics Clinic. Prepared for Green Energy Consumers Alliance. 
[Online]

Woods, B. and E.A. Stanton. 2019. Technosilvicultural Reclamation for Environmental 
Emission Sequestration. Applied Economics Clinic. Prepared for Home Energy Efficiency 
Team and Speak for the Trees. [Online]

Woods, B„ E. Tavares, S. Alisalad, and E.A. Stanton. 2019. Puerto Rico Integrated Resource 
Plan: Lessons from Hawaii’s Electric Sector. Applied Economics Clinic. Prepared for 
Earthjustice. [Online]

Woods, B. and E.A. Stanton. 2019. A Future for Indiana Coal: Emissions and Costs of 
Alternative Electric Generation. Applied Economics Clinic. Prepared for Citizens Action 
Coalition of Indiana. [Online]

Woods, B. and D. Schlissel. 2019. Rfsks Growing for India's Coal Sector. Applied Economics 
Clinic. Prepared for Institute for Energy Economics and Financial Analysis. [Online]

Woods, B., E.A. Stanton, T. Comings, and E. Tavares. 2019. Emission Reduction Synergies 
for Massachusetts Community Choice Energy Programs, Heat Pumps and Electric Vehicles. 
Applied Economics Clinic. Prepared for Green Energy Consumers Alliance. [Online]

Woods, B., E.A. Stanton, and E. Tavares. 2019. Fixing Massachusetts’ Gas Leaks Pays for 
Itself. Applied Economics Clinic. Prepared for Gas Leak Allies. [Online]

Woods, B., E.A. Stanton, and Applied Economics Clinic. 2019. Social Equity Analysis of 
Carbon Free Boston. Applied Economics Clinic. Prepared for Green Ribbon Commission. 
[Online]

Sierra Club, assisted by Comings, T., B. Woods, R. Lopez, and E. Tavares. 2019. Comments 
on Southwestern Electric Power Company's Draft 2019 Integrated Resource Plan. [Online]

Woods, B., E.A. Stanton, and R. Lopez. 2019. Performance-Based Incentives for Gas 
Utilities. Applied Economics Clinic. Prepared for Gas Leak Allies. [Online]

Woods, B. and E.A. Stanton. 2019. Massachusetts Non-Energy Benefits of Battery Storage. 
Applied Economics Clinic. Prepared for Clean Energy Group. [Online]

Comings, T., B. Woods, E.A. Stanton, and E. Tavares. 2019. Duke Energy Integrated 
Resource Plans in North Carolina. Applied Economics Clinic. Prepared for Southern 
Environmental Law Center. [Online]

Stanton, E.A. and B. Woods. 2019. Evaluation of Northern Indiana Public Service Company's 
2018 Integrated Resource Plan. Applied Economics Clinic. Prepared for Citizens Action 
Coalition of Indiana. [Online]

Comings, T., B. Woods, and M. Majumder. 2019. Updated Costs of Community Choice 
Energy Aggregation in Boston. Applied Economics Clinic. Prepared for Barr Foundation. 
[Online]

Comings, T., R. Lopez, and B. Woods. 2018. A Critique of an Industry Analysis on Claimed 
Economic Benefits of Offshore Drilling in the Atlantic. Applied Economics Clinic. Prepared for 
the Southern Environmental Law Center. [Online]
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Stanton, E.A., R. Lopez, and B. Woods. 2018. Review of Proposed CAFE and CO2 
Standards. Applied Economics Clinic. Prepared for the California Attorney General Office and 
California Air Resources Board. [Online]

Stanton, E.A., R. Lopez, B. Woods, T. Stasio and A. Sommer. 2018. Report on Indiana’s
2018 Draft Statewide Analysis of Future Resource Requirements of Electricity. Applied 
Economics Clinic. Prepared for Citizens Action Coalition of Indiana. [Online]

Woods, B. and C. Schlegel. 2018. The Economic Impacts of Repealing Indiana’s Energy 
Efficiency Resource Standard. Applied Economics Clinic. Prepared for Citizens Action 
Coalition of Indiana. [Online]

Stanton, E.A., T. Comings, R. Wilson, S. Alisalad, E.N Marzan, C. Schlegel, B. Woods, J. 
Gifford, E. Snook, and P. Yuen. 2018. An Analysis of the Massachusetts 2018 'Act to Promote 
a Clean Energy Future’ Report. Applied Economics Clinic. Prepared for Barr Foundation. 
[Online]

Woods, B., C. Schlegel, and E.A. Stanton. 2018. Massachusetts' Clean Energy Policy 
Overview. Applied Economics Clinic. Prepared for Barr Foundation. [Online]

Woods, B. and C. Schlegel. 2018. The Performance of Indiana Utilities Energy Efficiency 
Programs. Applied Economics Clinic. Prepared for Citizens Action Coalition of Indiana. 
[Online]

Comings, T., E.A. Stanton, and B. Woods. 2018. The ABCs of Boston CCE. Applied 
Economics Clinic. Prepared for Barr Foundation. [Online]

Stanton, E.A., R. Wilson, and B. Woods. 2018. Missed Opportunities for Energy Efficiency in 
Virginia. Applied Economics Clinic. Prepared for Consumers Union. [Online]

Wilson, R., S. Alisalad, E.N. Marzan, and B. Woods. 2017. Atlantic Coast Pipeline: Economics 
and Manufacturing Jobs. Applied Economics Clinic. Prepared for Natural Resources Defense 
Council. [Online]

Comings, T. and B. Woods. 2017. The Future of the Martin Drake Power Plant. Applied 
Economics Clinic. Prepared for Green Cities Coalition and Southeastern Colorado Renewable 
Energy Society. [Online]

Allan, J., R.R. Bhandary, A. Bisiaux, P. Chasek, N. Jones, M. Luomi, A. Schulz, C. Verkuijl, 
and B. Woods. (Eds.). 2017. From Bali to Marrakech: A Decade of International Climate 
Negotiations. International Institute for Sustainable Development Reporting Services. [Online]

Comings, T., E.A. Stanton, and B. Woods. 2017. An Analysis of Community Choice Energy for 
Boston. Applied Economics Clinic. Prepared for Barr Foundation. [Online]

Woods, B., H.0. Nielsen, A.B. Pedersen, and D. Kristofersson. 2017. Farmers’ perceptions of 
climate change and their likely responses in Danish agriculture. Land Use Policy, 65, 109-120. 
[Online]

Woods, B. and D. Kristofersson. 2016. The state of coalitions in international climate change 
negotiations and implications for global climate policy. International Journal of Environmental 
Policy and Decision Making, 2(1), 41-68. [Online]

Woods, B. 2016. Food, Fuel, and Finance: A Call for Corporate Climate Action in 2016. BSR: 
San Francisco. [Online]
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Woods, B. and Stanton, E.A. 2021. Comments on Astoria Gas Turbine Power LLC’s Proposed 
Gas-Fired Combustion Turbine. Prepared on behalf of New York Lawyers for the Public 
Interest and Earthjustice. [Online]

Woods, B. 2020. Comment on Eversource's proposed transmission lines and East Boston 
substation. Prepared on behalf of GreenRoots. [Online]

Woods, B. 2019. Testimony on Eversource's Proposed East Eagle Street Substation. 
Testimony to the Commonwealth of Massachusetts Department of Public Utilities on behalf of 
GreenRoots, Docket No. DPU 14-153A/14-154A. [Online]

Crowley, H., C. Driscoll Goulay, E. Niemtzow, T. Norton, E. Prattico, and B. Woods. 2015. 
Climate Change: Implications and Strategies for the Luxury Fashion Sector. BSR Working 
Paper in collaboration with Kering. BSR: San Francisco. [Online]

Woods, B. 2015. Walking the Walk: How Food and Agriculture Businesses Take Action on 
Climate. BSR: San Francisco. [Online]

Woods, B. and E. Prattico. 2015. Two Recent Events Signal Government and Business 
Willing to Collaborate on Climate. BSR: San Francisco. [Online]

Woods, B. and D. Kristofersson. 2015. Strange Bedfellows: What Really Defines Coalitions in 
International Climate Change Negotiations? Athens Journal of Social Sciences. [Online]

Woods, B. 2015. Progress in Peru, Tall Tasks Ahead in 2015. Worldwatch Institute Europe. 
[Online]

Woods, B. 2014. Want people to engage with climate change? Emphasize public health. 
Outreach Magazine, Stakeholder Forum for a Sustainable Future. [Online]

Woods, B. 2014. Collaborative Economy: Environmental Researchers Need to Get with the 
Times. Worldwatch Institute Europe. [Online]

Woods, B. 2014. Why Denmark? I wouldn't want to be a PhD student anywhere else. The 
Guardian. [Online]

Woods, B., D. Kristofersson, and S.B. Omarsdottir. 2012. Towards a Better Understanding of 
Climate Change Negotiations. Icelandic Review of Politics and Administration, 8(2), 491-514. 
[Online]
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Question No. 7

Please refer to page 23 of the Company’s 2023 IRP:

a. A list of stakeholders from whom input was received.

b. A list of topics on which stakeholder input was solicited.

d. A summary of how stakeholder input was incorporated into the IRP process.

Please clarify whether stakeholder input was solicited and/or received as part of the 2023 IRP 
development. If so, please provide the following information:

Jarad L. Morton
Manager - Integrated Strategic Planning 
Dominion Energy Services, Inc.

“The Company’s options for meeting customers’ future capacity and energy needs are: (i) 
supply-side resources, (ii) demand-side resources, and (Hi) market purchases. A balanced 
approach—which includes the consideration of options for maintaining and enhancing rate 
stability, increasing energy independence, promoting economic development, incorporating 
input from stakeholders, and minimizing adverse environmental impact—-will help the Company 
meet growing demand while protecting customers from a variety ofpotential challenges. ”

The following response to Question No. 7 of the First Set of Interrogatories and Requests for 
Production of Documents propounded by Clean Virginia received on June 1, 2023, was prepared 
by or under the supervision of:

IU
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As it pertains to legal matters, the following response to Question No. 7 of the First Set of 
Interrogatories and Requests for Production of Documents propounded by Clean Virginia 
received on June 1, 2023, was prepared by or under the supervision of:

Vishwa B. Link
McGuire Woods LLP

e. Presentations and other documents provided to stakeholders during the development of 
the IRP.

c. A summary of stakeholder engagement efforts, including a list of virtual and/or in-person 
events and their timing.

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia
Setl



Response:

f. Please describe any changes made in the modeling methodology that resulted from 
stakeholder input.

g. Please describe any changes made in the modeling assumptions that resulted from 
stakeholder input.

The Company has received stakeholder input from various parties in past proceedings before the 
Commission, including past litigated IRPs and RPS Program-related proceedings. The Company 
evaluates the input and makes refinements as appropriate. See, for instance, Sections 4.1.2 and
4.12 of the 2023 Plan for refinements made in this 2023 Plan.
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The Company objects to this request as overly broad, unduly burdensome, and potentially 
voluminous because it seeks extensive information, for an unknown period, on past stakeholder 
processes and input. Further, the Company objects to this request to the extent the burden of 
deriving or ascertaining the response is substantially the same for the Company as it is for Clean 
Virginia. See 5 VAC 5-20-260. Subject to and notwithstanding these objections, the Company 
provides the following response.



Question No. 10

Regarding new resource builds in PLEXOS:

a. Were all new resource types assumed to be owned by the Company?

d. Were any additional tax credits modeled for domestic manufacturing per the Inflation 
Reduction Act (IRA) for any new resources?

i. If so, please describe the tax credit amount and how it was applied, including if it was 
an adder to the PTC or ITC.

The following response to Question No. 10(f) through (h) of the First Set of Interrogatories and 
Requests for Production of Documents propounded by Clean Virginia received on June 1, 2023, 
was prepared by or under the supervision of:

i. If not, please explain what resources types were assumed not to be owned by the 
Company and the assumed cost structure for such cases.

e. Were any additional tax credits modeled for location in an “energy community” per the 
IRA for any new resources?

c. If the PTC was applied to any resources, please explain what dollar figure per MWh was 
applied to each resource type by year.

Corey J. Riordan
Project Construction Controls Consultant
Dominion Energy Services, Inc.

The following response to Question No. 10(a) through (e) of the First Set of Interrogatories and 
Requests for Production of Documents propounded by Clean Virginia received on June 1, 2023, 
was prepared by or under the supervision of:
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Jarad L. Morton
Manager - Integrated Strategic Planning
Dominion Energy Services, Inc.

b. If the ITC was applied to any resources, please explain what percentage was applied to 
each resource type by year.

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia
Setl



Question No. 16

Please refer to page 30 of the Company’s IRP:

"However, to address energy and capacity needs during more extreme weather scenarios, 
especially in the winter, the Company included 970 MW of new CT generation as early as 2028 
in Plans B and D. These units will be capable of blending hydrogen in the future and critical to 
meeting grid reliability needs much sooner than 2035. ”

a. Please provide any and all supporting documents and workpapers on which the Company 
relied to conclude that new CT generation “will be capable of blending hydrogen.”

Corey J. Riordan
Project Construction Controls Consultant
Dominion Energy Services, Inc.

Jarad L. Morton
Manager - Integrated Strategic Planning
Dominion Energy Services, Inc.

The following response to Question No. 16(a) and (b) of the First Set of Interrogatories and 
Requests for Production of Documents propounded by Clean Virginia received on June 1, 2023, 
was prepared by or under the supervision of:

The following response to Question No. 16(c) and (d) of the First Set of Interrogatories and 
Requests for Production of Documents propounded by Clean Virginia received on June 1, 2023, 
was prepared by or under the supervision of:
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As it pertains to legal matters, the following response to Question No. 16 of the First Set of 
Interrogatories and Requests for Production of Documents propounded by Clean Virginia 
received on June 1, 2023, was prepared by or under the supervision of:

b. For the new CT generation specified as being “capable of blending hydrogen” in Plans B 
and D, please specify what percentage of fuel can be blended as hydrogen. Please provide 
any and all supporting documents and workpapers on which the Company relied to arrive 
at a percent hydrogen blend.

Vishwa B. Link
McGuireWoods LLP

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia
Setl



Response:

b. The Company objects to this request as overly broad, unduly burdensome, and potentially 
voluminous to the extent it seeks “any and all supporting documents on which the 
Company relied to arrive at a percent hydrogen level blend.” Further, the Company 
objects to this request as it calls for a speculative response. Subject to and 
notwithstanding these objections, the Company provides the following response.

c. Did the Company consider the cost of hydrogen in Plans B or D? If so, please provide the 
assumed cost of hydrogen.

The Company used publicly available market data from major combustion turbine 
original equipment manufacturers.

No, hydrogen fueling costs are not included in Plans B and D. The Company clarifies 
that the CTs included in Plan B were not modeled as capable of blending hydrogen 
during the Study Period. However, the Company included estimated costs to convert 
facilities for hydrogen blending of approximately $500/kw in Plans D and E to support 
the net zero goals of those plans.
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d. Did the Company consider the source of future hydrogen supply? If so, please provide 
detailed information about the Company’s hydrogen fuel sourcing options and 
considerations.

a. The Company objects to this request as overly broad, unduly burdensome, and potentially 
voluminous to the extent it seeks “any and all supporting documents and workpapers on 
which the Company relied to conclude that new CT generation ‘will be capable of 
blending hydrogen.’” Subject to and notwithstanding this objection, the Company 
provides the following response.

At this stage, the Company has not progressed a design far enough to determine a 
percentage of hydrogen blending.

c. The Company objects to this request on the basis that “cost of hydrogen” is vague and 
undefined. Subject to and notwithstanding this objection, the Company provides the 
following response assuming “cost of hydrogen” refers to hydrogen fuel costs.

d. The market for hydrogen supply is not yet established; however the Company will 
continue to monitor and evaluate the market as it develops and will present information 
as it becomes available in future Plans and update filings. As noted in the Executive 
Summary of the 2023 Plan, “Over the long term, achieving the clean energy goals of 
Virginia, North Carolina, and the Company will require supportive legislative and 
regulatory policies, technological advancements, grid modernization, and broader 
investments across the economy. This includes support for the testing and deployment of 
technologies, such as long duration energy storage; renewable natural gas; vehicle-to-



grid; hydrogen; advanced nuclear; and carbon capture and sequestration, all of which 
have the potential to significantly reduce greenhouse gas emissions.”
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Question No. 17

Please refer to Figure 2.2.6 of the Company’s IRP:

ii. Assumed emissions rates and factors for all fuels.

Response:

i. See Attachment CV Set 01 -17(i) (JLM).

a. Please provide detailed information regarding each Plan’s associated emissions, 
including:

The following response to Question No. 17 of the First Set of Interrogatories and Requests for 
Production of Documents propounded by Clean Virginia received on June 1, 2023, was prepared 
by or under the supervision of:

Jarad L. Morton
Manager - Integrated Strategic Planning
Dominion Energy Services, Inc.

i. A breakdown of emissions by Plan, by resource, and by year throughout the entire 
planning period.
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As it pertains to legal matters, the following response to Question No. 17 of the First Set of 
Interrogatories and Requests for Production of Documents propounded by Clean Virginia 
received on June I, 2023, was prepared by or under the supervision of:

Vishwa B. Link
McGuireWoods LLP

ii. The Company objects to this request on the basis that “emission factor” is vague and 
undefined. Subject to and notwithstanding this objection, the Company provides the 
following response.

See Attachment CV Set 01-17(ii) (JLM) for the emission rates used in the 2023 Plan.

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia
Set 1



Question No. 19

Refer to Company response to APV Set 02-11 (KS).

Karim Siamer
Lead Economist
Dominion Energy Virginia

As it pertains to legal matters, the following response to Question No. 19 of the Second Set of 
Interrogatories and Requests for Production of Documents propounded by Clean Virginia 
received on June 29, 2023, was prepared by or under the supervision of:

Stan Blackwell
Director - Customer Service & Strategic Partnerships
Dominion Energy Virginia

The following response to Question No. 19(b) of the Second Set of Interrogatories and Requests 
for Production of Documents propounded by Clean Virginia received on June 29, 2023, was 
prepared by or under the supervision of:

a. Please provide any calculations used to develop the peak demand assumptions for data 
centers in Dominion’s territory.

The following response to Question No. 19(a) and (c) of the Second Set of Interrogatories and 
Requests for Production of Documents propounded by Clean Virginia received on June 29, 2023, 
was prepared by or under the supervision of:
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Vishwa B. Link 
McGuireWoods LLP

b. Please provide the five largest data centers that contribute to energy growth between
2023 and 2030.

i. Please identify which of these data centers are planned versus existing.
ii. For each of these five existing or planned data centers, is the Company aware 
of their plans to elect for retail choice or not? Please explain.
iii. For each of the new data centers, please provide the Company’s awareness of 
the project’s status, including the operational date and energy requirements.

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia
Set 2



Response:

c. See Company’s responses to CV Set 02-19(a) and APV Set 05-02.
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The Company does not forecast individual data centers. See page 56 of the 2023 Plan for 
a description of how the Company forecasts the data center industry.

b. The Company objects to this request to the extent it seeks confidential customer 
information for which the Company does not have authorization to provide. Consistent 
with Dominion Energy Virginia’s Privacy Policy, the Company is committed to 
protecting customers’ personal data while providing safe, reliable, and affordable 
services. See httDs://www.dominionenergv.com/privacy. The Company also objects 
because “aware of their plans” in subpart (ii) and “each of the new data centers” in 
subpart (iii) is vague and overly broad, unduly burdensome, and potentially voluminous 
to the extent it seeks information on all new data centers of which the Company is aware. 
Subject to and notwithstanding these objections, the Company provides the following 
response.

a. Peak demand assumptions for data centers in the Company’s service territory were 
developed by PJM based on information provided by the Company and by other entities 
such as NOVEC and Mecklenburg (member of Old Dominion Electric Cooperative, 
ODEC). For a detailed explanation of PIM’s methodology, please refer to 
https://www.pim.com/-/media/planning/res-adeq/load-forecast/load-forecast- 
supplement.ashx

c. As found in the “Step 1-10 Peak” tab, please provide the basis for the “2023 PJM Data 
Center Forecast (per PJM)” including any supporting documentation and calculations 
used.



Question No. 22

Refer to Company’s response to CV Set 01-16

Response:

Kelsi C. Jewell
Business Development Manager
Dominion Energy Virginia

b. Please provide the basis for the Company’s “estimated costs to convert facilities for 
hydrogen blending of approximately $500/kw in Plans D and E”.

Jarad L. Morton
Manager - Integrated Strategic Planning
Dominion Energy Services, Inc.

a. Please confirm that the Company’s IRP assumes zero costs for the following:
i. hydrogen fuel
ii. hydrogen distribution
iii. other hydrogen infrastructure beyond the plant itself
iv. If any of the above are denied, please provide the costs that were included.

b. The estimated costs to convert facilities for hydrogen blending in 2045 is not yet known 
due to the future nature of the technology. Therefore, the Company used the $500/kW 
estimate in Plans D and E as a high-level proxy value. The Company will continue to 
review costs as the technology develops and will update the estimated costs in future 
IRPs as more cost information is available.

The following response to Question No. 22(b) of the Second Set of Interrogatories and Requests 
for Production of Documents propounded by Clean Virginia received on June 29, 2023, was 
prepared by or under the supervision of:

a. As stated in the Company’s response to CV Set 01-16, the Company did not include costs 
for hydrogen fuel, hydrogen, distribution, or hydrogen infrastructure beyond the plant 
itself.
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The following response to Question No. 22(a) of the Second Set of Interrogatories and Requests 
for Production of Documents propounded by Clean Virginia received on June 29, 2023, was 
prepared by or under the supervision of:

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia 
Set 2



Question No. 31

Response:

a. Please provide the publicly available market data from major combustion turbine original 
equipment manufacturers referenced.

Refer to Company response to Clean Virginia Set 01-16b. Dominion stated that it “used publicly 
available market data from major combustion turbine original equipment manufacturers” to 
determine if its planned 970 MW gas-fired CT capacity will be capable of blending hydrogen.
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The following response to Question No. 31 of the Fourth Set of Interrogatories and Requests for 
Production of Documents propounded by Clean Virginia received on July 20, 2023, was 
prepared by or under the supervision of:

Corey J. Riordan
Project Construction Controls Consultant
Dominion Energy Services, Inc.

Please see the following websites for the publicly available market data the Company used: 
https://www.ge.com/gas-power/future-of-energv/hvdrogen-fueled-gas-turbines 
https://www.siemens-energy.com/global/en/priorities/future-technologies/hydrogen/zehtc.html
https://solutions.mhi.com/clean-fuels/hvdrogen-gas-turbine/

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia
Set 4



Question No. 23

Regarding the Company’s coal units:

i. if so, please specify the unit, the SCR costs and any supporting analysis used to 
develop those costs.

i. If so, please provide these compliance costs and any supporting analysis used to 
develop them.

Jorge L. Serrano 23
Power Generation Operations Support 
Dominion Energy Virginia

The following response to Question No. 23 of the Second Set of Interrogatories and Requests for 
Production of Documents propounded by Clean Virginia received on June 29, 2023, was 
prepared by or under the supervision of:

a. Please indicate which of the Company’s units currently have SCR (selective catalytic 
reduction) technology.

As it pertains to legal matters, the following response to Question No. 23 of the Second Set of 
Interrogatories and Requests for Production of Documents propounded by Clean Virginia 
received on June 29, 2023, was prepared by or under the supervision of:
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Vishwa B. Link 
McGuireWoods LLP

c. Has the Company conducted an analysis of the costs of compliance with the Good 
Neighbor Rule through the purchase of NOx allowances?

e. Has the Company conducted an evaluation of whether to retrofit or retire any of its coal 
units due to the Good Neighbor Rule requirements?

d. Has the Company conducted an analysis of the costs of compliance with the Good 
Neighbor Rule through the installation of SCR at any of its coal units?

b. Please indicate whether the Company plans to install SCR on any of its units. If so, please 
specify the unit, installation date, costs, and reason for installing SCR.

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Clean Virginia
Set 2



ii. If not, please explain why not.

Response:

a. Mount Storm 1, 2, 3

The Company is aware of the rule but has not yet completed any analysis related thereto. 
The Company will study the rule and provide updates in future IRP proceedings as 
appropriate.
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b. - e. The Company objects to this request to the extent it would require original work. 
Further, the Company objects to this request as not relevant or reasonably calculated to 
lead to the production of admissible evidence in this proceeding as it seeks information 
on a rule that was published after the Company filed its 2023 Plan on May 1,2023. The 
2023 Plan is based on a “snapshot in time” of current technologies, market information, 
projections, and laws and regulations. The rule referenced in the request was not 
published until June 5, 2023, after the Company filed its 2023 Plan, and will not take 
effect until August 4, 2023. The Company has ongoing efforts to evaluate the Good 
Neighbor Rule that will consider several factors including, but not limited to, the cost of 
allowances, emission projections, cost of fuel, and a supplemental rule which the EPA is 
projecting will be issued in 2026. Subject to and notwithstanding these objections, the 
Company provides the following response.

i. If so, please provide this evaluation as well as the supporting assumptions and 
calculations used therein.



c) Confirmed.

d) See the Company’s response to APV Set 05-02.
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Question No. 4

a) Explain this discrepancy.

b) If this is an error, provide a corrected version of this data request response attachment.

Response:

b) See Attachment APV Set 05-04 (KS).

Karim Siamer
Lead Economist
Dominion Energy Virginia

Reference the response to AV set 2 #11, attachment, tab Step2E. Lines 11 to 16 (2016A through 
2020A), column O Total is not the sum of the monthly columns C through N, as it is for 2013A 
through 2015A and 2021A through 2022A.
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The following response to Question No. 4 of the Fifth Set of Interrogatories and Requests for 
Production of Documents propounded by Appalachian Voices received on June 9, 2023, was 
prepared by or under the supervision of:

a) The discrepancy in lines 11 to 16 (2016A through 2020 A) is due to the inadvertent 
exclusion of data center choice in the “Total” column. Data center choice is included in 
the monthly figures but not the annual total that was hardcoded. Please note that the 
affected data was for informational purposes only and the corrections do not impact any 
of the subsequent calculations.

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Appalachian Voices
SetS
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Question No. 11

Response:

The Company will comply with any legal requirement to conduct a stakeholder process.

Jarad L. Morton
Manager - Integrated Strategic Planning 
Dominion Energy Services, Inc.

The following response to Question No. 11 of the Sixth Set of Interrogatories and Requests for 
Production of Documents propounded by Appalachian Voices received on June 12, 2023, was 
prepared by or under the supervision of:
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Aside from formal litigated Commission proceedings that allow for the participation of interested 
parties, does Dominion contemplate initiating any additional stakeholder meetings or processes 
to solicit input on modeling assumptions/constraints, the planning process, generation options, 
and non-wires alternatives on a going forward basis?

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Appalachian Voices
Set 6



Question No. 130

(a) >80% of the Company's data center demand is located within Loudon County, Virginia.

(b) 10 customers account for >80% of the Company's data center demand.

Response:

(b) Yes.
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(a) No. The Company stated on page 55 of the 2023 Plan that “There are data centers 
located in other areas of Virginia, but roughly 80% of the industry is located in Loudoun 
County.” The demand is close to 80%. When combined with adjacent counties with 
significant data center development, the demand is greater than 80% of the Company’s 
data center demand.

The following response to Question No. 130 of the Fourth Set of Interrogatories and Requests for 
Production of Documents propounded by Virginia State Corporation Commission Staff received 
on July 3, 2023, was prepared by or under the supervision of:

Please state whether the Company agrees with the following. If the Company disagrees, please 
explain why:

Stan Blackwell
Director - Customer Service & Strategic Partnerships 
Dominion Energy Virginia

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Staff Set 4



Question No. 136

Response:

The Company’s energy storage resources were modeled as 65% Company owned and 35% PPA. 
The Company did not allow PLEXOS to select wind PPAs. To date, the Company has received 
minimal interest from vendors for the development of onshore wind PPAs within the 
Commonwealth.

Jarad L. Morton
Manager - Integrated Strategic Planning 
Dominion Energy Services, Inc.

Please refer to the Company's Integrated Resource Plan at pages 25-29. Did the Company allow 
PLEXOS to select energy storage PPAs or wind PPAs? If the answer is in the negative, please 
provide a narrative explanation for why not. If the answer is in the affirmative, please provide a 
narrative explanation for why these resources were not selected for any of the Alternative Plans.
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The following response to Question No. 136 of the Fifth Set of Interrogatories and Requests for 
Production of Documents propounded by Virginia State Corporation Commission Staff received 
on July 7, 2023, was prepared by or under the supervision of:

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Staff Set 5



Question No. 5

a. Please clarify what the statement means.

b. What is the significance of the 35%?

Response:

b. See the Company’s response to subpart (a).

On page Nos. 66-67 the following statement is made: “For Alternative Plans B through E, the 
Company modeled solar PPAs as 35% of the solar generation capacity placed in service over the 
Study Period in accordance with the Va. Code § 56-585.5.” In reference thereto:

a. The Virginia Clean Economy Act, Va. Code § 56-585.5 et seq., sets targets for the 
Company to develop 16,100 MW of solar or onshore wind generating capacity and 2,700 
MW of energy storage capacity by 2035. The Va. Code § 56-585.5 D further allocates 
these development targets by stating that 35% (or at least 35% in the case of energy 
storage) shall be procured from facilities owned by third parties (i.e., PPAs) and the 
remainder—or 65%—shall be constructed or acquired by the Company. The 65% to 
35% split is reflected in the Company’s Alternative Plans B through E. The allocation 
between Company-owned resources and PPA resources is also consistent with the 
Commission’s Final Order in the Company’s most recent RPS Development Plan 
proceeding, Case No. PUR-2022-00124, where the Commission held that “Code § 56-
585.5 D, as written, does not permit more than 35% of capacity to come from third-party- 
owned resources.” (Final Order at 17.)
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The following response to Question No. 5 of the First Set of Interrogatories and Requests for 
Production of Documents propounded by Microsoft Corporation received on July 3, 2023, was 
prepared by or under the supervision of:

Vishwa B. Link
McGuireWoods LLP

Virginia Electric and Power Company 
Case No. PUR-2023-00066 

Microsoft Corporation
Setl



Question No. 4

Response:

Please state whether the Company has evaluated the cost of complying with new proposed 
carbon pollution regulations1.

(b) If no, please state whether the Company plans to issue any updates that evaluate the 
impact that these proposed rules would have on the optimal portfolio or the costs of its 
preferred portfolio.

As it pertains to legal matters, following response to Question No. 4 of the Third Set of 
Interrogatories and Requests for Production of Documents propounded by the Sierra Club 
received on June 20,2023, was prepared by or under the supervision of:

3 See New Source Performance Standards for Greenhouse Gas Emissions from New, Modified, 
and Reconstructed Fossil Fuel-Fired Electric Generation Units; Emission Guidelines for 
Greenhouse Gas Emissions from Existing Fossil Fuel-Fired Electric Generating Units; and 
Repeal of the Affordable Clean Energy Rule, 88 Fed. Reg. 33240 (Proposed May 23, 2023).

Jarad L. Morton
Manager - Integrated Strategic Planning 
Dominion Energy Services, Inc.

The Company objects to this request to the extent it would require original work. Further, the 
Company objects to this request to the extent it implies the Company needs to update its 
modeling. The 2023 Plan is based on a “snapshot in time” of current technologies, market 
information, projections, and laws and regulations. The regulation referenced in the request was 
issued as a proposed set of options for public comment, almost three weeks after the Company 
filed its 2023 Plan, and could substantially change when issued as a final rule expected next year.

(a) If yes, please provide all such analyses and explain how the Company believes the 
regulations will impact the optimal portfolio or the costs of its preferred portfolio.

The following response to Question No. 4 of the Third Set of Interrogatories and Requests for 
Production of Documents propounded by the Sierra Club received on June 20,2023, was 
prepared by or under the supervision of:
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Vishwa B. Link 
McGuireWoods LLP

Vifcania Electric and Power Company 
Case No. PUR-2023-00066 

Sierra Club
Set3



(a) Not applicable.

(b) The Company has no plans to issue an update evaluating the impact of the proposed rule 
and there is no requirement for the Company to do so. Changes in regulations, when 
issued as final, will be modeled in future IRPs.

Finally, the Company objects to this request as vague because the Company does not have “a 
preferred portfolio.” Subject to and notwi±standing these objections, the Company provides the 
following response.

No, the Company has not evaluated the cost of complying with the referenced carbon pollution 
regulation.
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Question No. 32

Response:

Jarad L. Morton
Manager - Integrated Strategic Planning
Dominion Energy Services, Inc.

As it pertains to legal matters, the following response to Question No. 32 of the First Set of 
Interrogatories and Requests for Production of Documents propounded by Virginia State 
Corporation Commission Staff received on June 2, 2023, was prepared by or under the 
supervision of:

Please provide the assumed capacity values for solar, onshore wind, and offshore wind 
generating resources and storage resources included in thePlexos model for purposes of meeting 
the PJM system coincident peak. Please confirm that these capacity factor assumptions were 
based on PJM's Effective Load Carrying Capability ("ELCC") for solar generating resources.

The following response to Question No. 32 of the First Set of Interrogatories and Requests for 
Production of Documents propounded by Virginia State Corporation Commission Staff received 
on June 2, 2023, was prepared by or under the supervision of:

For the purposes of the 2023 Plan, the Company utilized the December 2022 PJM ELCC study 
to estimate the capacity value of solar, wind, and storage resources, which is the most recently 
available guidance from PJM. This approach indicates the capacity value of tracking solar is 
currently 55%, decreasing over time as solar saturation grows. For offshore wind, the capacity 
value is currently 43%, and decreases over time as offshore wind saturation grows. For onshore

The Company objects to the premise of this request as vague because it seems to relate “capacity 
factor” to the ELCC, which are unrelated concepts. Notwithstanding and subject to this 
objection, the Company provides the following response assuming the second part of the request 
intended to ask about the “capacity value” of solar resources.
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Vishwa B. Link 
McGuireWoods LLP

William A. Coyle
Manager — Market Analytics
Virginia Electric and Power Company

Virginia Electric and Power Company 
Case No. PUR-2023-00066

Virginia State Corporation Commission Staff 
Setl



U) 
a 
co
H 
Q
KJwind, the class rating is 18%. For energy storage, the starting capacity value is 82% for four- 

hour systems, and increases after 2026.



Question No. 52

Response:
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The following response to Question No. 52 of the First Set of Interrogatories and Requests for 
Production of Documents propounded by Virginia State Corporation Commission Staff received 
on June 2, 2023, was prepared by or under the supervision of:

Please refer to page Appendix 5T and provide the data underlying the Winter Capacity Charts for 
Plans A, B, C, D, and E as shown therein in an executable Microsoft Excel format with 
underlying formulae intact.

Jarad L. Morton
Manager - Integrated Strategic Planning 
Dominion Energy Services, Inc.

See the sheet titled: “TABLE - Cap (W)” in the following attachments:
• Attachment Staff Set 01-52 (Plan A) (JLM)
• Attachment Staff Set 01-52 (Plan B) (JLM)
• Attachment Staff Set 01-52 (Plan C) (JLM)
• Attachment Staff Set 01-52 (Plan D) (JLM)

• Attachment Staff Set 01 -52 (Plan E) (JLM)

Virginia Electric and Power Company 
Case No. PUR-2023-00066

Virginia State Corporation Commission Staff 
Setl
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Excerpt from Response to CV Set l-10(f) (ES)

Redacted
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CERTIFICATE OF SERVICE

/s/ William T. Reisinger

Cliona M. Robb, Esquire 
Thompson McMullan 
crobb@t-mlaw.com

C. Meade Browder, Jr., Esquire 
Office of the Attorney General 
mbrowder@oag. state, va. us

Perry Coburn, Esquire 
Tim McCormick, Esquire 
pcobwn@cblaw. com 
tmccormick@cblaw. com

Lisa R. Crabtree, Esquire
Dominion Energy Virginia
lisa. crabtree@dominionenergy. com

William C. Cleveland, Esquire 
Nate Benforado, Esquire
Southern Environmental Law Center 
wcleveland@selcva. org 
nbenforado@selcva. org

Eric M. Page, Esquire 
Eckert Seamans 
epage@eckertseamans. com

Brian R. Greene, Esquire 
Eric Hurlocker, Esquire 
GreeneHurlocker PLC 
bgreene@greenehurlocker. com 
ehurlocker@greenehurlocker. com

Kiva Bland Pierce, Esquire 
Arlen Bolstad, Esquire
State Corporation Commission 
kiva.pierce@scc. virginia.gov 
arlen. bolstad@scc. Virginia, gov
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Vishwa B. Link, Esquire
Nicole Allaband, Esquire 
McGuireWoods LLP 
vlink@mcguirewoods. com 
nallaband@mcguirewoods. com

Evan D. Johns, Esquire
Appalachian Mountain Advocates 
ejohns@appalmad. org

I hereby certify that a true copy of the foregoing was served this 8th day of August, 2023, 

by e-mail to:


