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Glossary

ACP - Atlantic Coast Pipeline

Bcf - Billion cubic feet

BRA - Base Residual Auction, PJM's capacity market
BTM - Behind the meter

BTU - British Thermal Unit

CEC - Commonwealth Energy Connector

CEDS - Comprehensive Economic Development Strategy, developed for Hampton Roads
CGYV - Columbia Gas of Virginia

EDC - Electric Distribution Company

EE - Energy Efficiency

EGTS - Eastern Gas Transmission & Storage

ESG - Environmental, Social, Governance

EV - Electric Vehicle

FRR - Fixed Resource Requirement

HRA - Hampton Roads Alliance

LDC - Local Distribution Company

LNG - Liquified Natural Gas

LSE - Load Serving Entity, a utility

MMcf - Million cubic feet

MOU - Memorandum of understanding

MW - Megawatt
OSW - Offshore Wind

PJM - RTO that controls transmission in Virginia (as well as 12 other states)
RTO - Regional Transmission Organization

TCO - TC Energy's Columbia Gas Pipeline

TWh - Terrawatt hours of electricity

VA - Virginia

VNG - Virginia Natural Gas
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Executive Summary

The Hampton Roads Alliance (the “Alliance”) engaged PA Consulting Group Inc. (PA) to conduct an energy supply
analysis for the Hampton Roads region' (the “Region”) and develop a long-term energy roadmap. The Alliance is
tasked with promoting two key objectives:

o Accelerating economic growth in the Hampton Roads region; and
e Ensuring the Hampton Roads region can control its energy future with reliable and cost-effective energy supply.

This roadmap document, developed in collaboration with the Alliance, clearly outlines the action plan towards
achieving an accessible, reliable, and cost-effective energy future. To develop this roadmap, PA undertook a series
of analyses and conducted numerous stakeholder discussions to assess the energy situation of the Region. Our
expectation is that the roadmap can provide a compelling narrative making the case-in-point for Hampton Roads to
take charge of managing its long-term energy strategy and to promote sustainable economic growth in the Region.

Energy is a vital part of what we do in our everyday life. Access to reliable and affordable energy plays a vital role for
the sustained economic growth of a region, including Hampton Roads. We highlight the energy security objective in
Figure ES1. This roadmap focuses on the reliability and access aspect of the energy security objective due to the
immediate need to act on the Region’s energy security.?2 Customers expect an easily accessible and reliable source
of energy to be available at any period for their use and the continuous operation of their homes or businesses. In
addition to sustaining economic growth of the Region, the availability of reliable energy is critical for attracting new
businesses to the Region, especially military, industrial, and commercial customers that use significant quantities of
energy.

Figure ES1: Hampton Roads Alliance energy objective for economic development

Reliability and access Affordability

Energy
Security

Economic development
and growth

Hampton Roads faces unique economic development challenges and opportunities due to growing energy demand
that has outpaced the energy supply situation in the Region. The Region is poised to take advantage of the ongoing
clean energy transition, specifically in terms of renewable energy infrastructure development, as it is well positioned
to be the Mid-Atlantic hub of the supply chain needed to develop offshore wind projects, provide a delivery point for
electricity from these offshore wind facilities, and support national clean energy goals.

" Hampton Roads is a collection of 16 communities, housing 1.7 million people and covering most of the coastal area
of the Commonwealth of Virginia from Washington D.C. to the southern border of the state. It includes the
independent cities of Chesapeake, Franklin City, Hampton, Newport News, Norfolk, Poquoson, Portsmouth, Suffolk,
Virginia Beach, and Williamsburg; and the counties of Accomack, Isle of Wight, James City, Northampton,
Southampton, and York.

2 Affordability is an equally important aspect of the long-term energy objective and requires a separate, focused
analysis.
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However, the Region also faces challenges, including those associated with procuring sufficient natural gas supply
to support new industrial and commercial operations (being at the proverbial “end of the line” on the gas pipeline
network) — a problem further exacerbated by the cancellation of the proposed Atlantic Coast Pipeline (ACP) by
Dominion Energy and Duke Energy in July 2020. Importantly, the Region has not developed a cohesive action plan
that can hedge these risks and grow the Hampton Roads economy by (i) advocating for incremental natural gas
access, (ii) analyzing the development of alternative energy sources (e.g. offshore wind, hydrogen, combined heat
and power, on-site renewable development, modular nuclear reactors, renewable natural gas) or energy efficiency
measures to reduce energy consumption and enhance resiliency in the region or (iii) attracting alternative commercial
and industrial entrants that are not energy intensive.

THIS ROADMAP PROVIDES A COMPREHENSIVE ACTION PLAN TO ENHANCE THE REGION’S
ENERGY SECURITY TO DRIVE ECONOMIC GROWTH WHILE ENSURING RELIABLE AND
AFFORDABLE ENERGY SUPPLY AVAILABILITY TO SUSTAIN LONG-TERM ECONOMIC GROWTH
IN THE HAMPTON ROADS REGION.

Implementing the action plan requires a collaborative framework that enables engagement across a diverse set of
stakeholders including utilities, policymakers, regulatory bodies and government entities. Coordinated collaboration
across these groups will ensure the many priorities and interests that are representative of the regional economic
needs are represented comprehensively and consistently over time. We present the framework for securing Hampton
Roads energy future in Figure ES2.

Figure ES2: The Strategic Framework for Hampton Roads for its Energy Roadmap
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Building on this strategic framework and insights gathered via various engagement sessions and our assessment of
the Region’s current and future energy situation, we identify three key focus areas for the Region to take action
towards building a more energy-secure future. These are stakeholder collaboration and education, gas supply
and infrastructure, and electric infrastructure and technology. For each of the three focus areas, the strategic
framework and roadmap defines goals the Region needs to achieve to meet its future energy objective. In total, the
three focus areas together contain eight “goals”. Further, for each of the goal, we recommend “actions” which together
form the strategic framework against which Hampton Roads will execute this regional energy strategy. Table ES1
summarizes all our recommended goals and action items across three focus areas.?

3 We also note under economic development priority whether the action was critical or important to enabling economic
development in the Hampton Roads region. Critical items should be prioritized first. The ownership column notes
whether the Alliance or some other party is responsible for the action. The Alliance and the resulting stakeholder
group are in the best position to determine the ownership of goals 2-8. We also highlight the timeline for the Region
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Table ES1: Implementation Matrix of Recommended Goals and Action Items by Focus Area

Economic
Focus Areas/Goals/Actions Development Ownership Timeline
Priorit

Focus Area 1: Stakeholder Collaboration and Education

Goal 1: Establish governance to drive collaboration

Action 1: Establish MOU between utilities, customers, military, and economic

development partners Critical The Alliance Short
Action 2: Establish knowledge management plan to ensure knowledge retention
and continuity of collaboration Important The Alliance Short

Goal 2: Decision-making
Action 3: Establish site readiness detailed plans - Standards for new property

builds / renovations; Transparent interconnection process and timings Important TBD* Short
Action 4: Secure consensus among regional stakeholder needs and required
actions Critical TBD Short

Goal 3: Enhance education and public support for energy infrastructure projects

Action 5: Establish education program to support the delivery of technology and
commercial expertise to drive energy & infrastructure decision-making

Important TBD Medium

Focus Area 2: Gas Supply and Infrastructure

Goal 4: Promote need for additional natural gas infrastructure in the Region

Action 6: Clearly communicate that additional gas supply is critical to Region’s

economic development Critical TBD Short
Action 7: Garner public support - engage with regulators, policymakers, and

representatives directly, pursue community messaging Critical Short

Goal 5: Collaborate with LDCs to implement innovative solutions for reducing peak gas demand
Action 8: Engage Local Distribution Companies (LDCs) on potential efficiencies,

upgrades, and modernization that could reduce peak demand Important TBD Medium
Goal 6: Implement upstream solutions to increase firm capaci in the Region

Action 9: Direct conversations with upstream natural gas producers regarding

supply — many produces hold firm capacity themselves — as well as marketers Important TBD Short

Action 10: Discuss and understand additional potential projects to increase
capacity into the Region with TCO and Transco — projects could include
sustainability measures like environmental stewardship, emissions reduction
measures including electric compressors, and integration of low carbon
technologies like renewable natural gas and hydrogen. TBD

Critical Medium

Focus Area 3: Electric Infrastructure and Technology

Goal 7: Explore and implement electricity-based reliability solutions

Action 11: Analyze an electricity-based reliability solution for sites that do not

have readily available gas supply. The solutions could include energy efficiency

measures, distributed gen, clean hydrogen, other emerging technologies and/or

microgrid facilities Critical TBD Medium

Action 12: Promote alternative energy supply solutions for residential and Medium-
commercial customers thereby freeing energy supply in the Region Important Long

transition related economic development activities
Action 13: Garner public support for renewable energy infrastructure

development efforts in the Region Important TBD Short
Action 14: Provide support for energy developers especially related with
interconnection, siting, and public engagements Important TBD Medium

to act on these action items. The suggested three timeline periods are short (1-2 years) medium (3-5 years), and
long-term (5 — 10 years).
4 To be determined collectively by stakeholder group to be established under the leadership of the Alliance.
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THE ACTIVITIES OF THE NEXT 12 MONTHS ARE CRITICAL ON LAYING A STRONG FOUNDATION
FOR SECURING MUCH NEEDED GAS TO SUSTAIN REGION'S ECONOMIC GROWTH AND TO
CREATE AN ENVIRONMENT FOR TAKING ADVANTAGE OF THE CLEAN ENERGY TRANSITION
OPPORTUNITIES.

The Region needs a structured process to act on this roadmap’s recommendation as it work towards developing a
reliable and affordable energy future. We present nine specific activities that the Region, with the leadership from the
Alliance, should focus for the next 12 months. Figure ES3 presents a timeline for these activities.

Activity 1: The Alliance to establish a working stakeholder group by agreeing on a Memorandum of Understanding
(MOU) among various parties including utilities, customers, government, military, and economic development
partners. This stakeholder group will coordinate economic and energy planning, analysis and implementation
activities in the Region. In addition, as early task, the stakeholder group will review the recommendations highlighted
in this roadmap and agree on the ownership of the suggested action items (see Table ES1).

Activity 2: Working group establishes process to enhance planning and transparency between key regional
stakeholders, including electric and gas utilities, in an effort to enhance regional resiliency, forward-looking system
planning, and attractiveness of region for new industry (e.g., access, cost, reliability). The process will explore what
is needed today, tomorrow and in the future as the energy industry transitions to ensure that region is not saddled
with unneeded costs.

Activity 3: As process develops and is executed, explore what federal incentives may be available - especially those
targeted toward the military and adjacent communities to enhance grid resiliency (e.g., microgrids, behind-the-meter
(BTM) solar/storage, etc.) - that can be quickly deployed and used as "good publicity" for the region.

Activity 4: Put in place advocacy channels at the regional, state and federal level to lobby for incremental gas needs,
in line with what the working group establishes as need.

Activity 5: Beyond federal incentives that allow for quick wins, look at energy and/or BTM solutions that may offset
current energy demand, thereby creating some incremental access to energy in the near-term and allowing new
customers (who are currently facing barriers to entry) to enter the market while also creating incremental system
resiliency.

Activity 6: Invite industry representatives to the region to talk about emerging energy solutions, including timeline,
cost, etc.

Activity 7: Develop education session for economic development representatives in the region regarding the types
of industries that could be targeted in the near- and medium-term that are less reliant on natural gas access and/or
may be well positioned to grow exponentially during the clean energy transition.

Activity 8: After developing plan for Hampton Roads, reach out to other regions in the Commonwealth of Virginia to
explore collaboration avenues.

Activity 9: Create action plan for next 5 years, including how to continue proactively position the region economically
for the clean energy transition.

Figure ES3: A 12-month Activities Timeline

2022 04 2022 01 2022 Q2 2022 Q3
Sept Oct Mov Dec Jan Feb March  April May June July Aug

Activity 1
Activity 2
Activity 3
Activity 4
Activity 5
Activity 6
Activity 7
Activity 8
Activity 9
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1 Economic Development Vision and Mission for
Hampton Roads

Hampton Roads is a collection of 16 communities, housing 1.7 million people and covering the majority of the coastal
area of the Commonwealth of Virginia. It includes the independent cities of Chesapeake, Franklin City, Hampton,
Newport News, Norfolk, Poquoson, Portsmouth, Suffolk, Virginia Beach, and Williamsburg; and the counties of
Accomack, Isle of Wight, James City, Northampton, Southampton, and York.

i Hampton Roads (the
] P f ?%f . .

“Region”) is strategically
located in the center of the
east coast. The region is
home to every branch of the
military and boasts the
deepest water port on the US
east coast. The Region’'s
economy is heavily
dependent on three sectors —
the Port, the Military, and
Tourism.5 Despite the
economic potential due to its
strategic location and port
facilities, the Region has its
own set of challenges in
terms of sustained economic
development and growth.
Any disruption impacting
these sectors, such as
military spending or the
"Source: The Hampton Roads Alliance COVID-19 pandemic
affecting the tourism industry,
heavily affects the economic health of the Region. Moreover, in the past, the Region’s recovery to any economy
shocks, such as the Great Recession of 2008, have taken longer recovery time than the Commonwealth of Virginia
and United States as a whole. Understanding these challenges, the Region reviews and prepares a biennial growth
plan, titted GO Virginia Region 5 — Growth and Diversification Plan, with the recent version published in December
2021.8 Moreover, the Region’s economic and planning organizations, collaboratively, have also put together a five
year (2022-2027) economic development strategy, titled the Comprehensive Economic Development Strategy for
Hampton Roads (CEDS), with the objective of accelerating economic recovery and advance economic development
in Hampton Roads.

Compounding challenges to meet these economic goals, Hampton Roads faces unique economic development
challenges and opportunities due to growing energy demand that has outpaced the energy supply situation in the

52022-2027 Comprehensive Economic Development Strategy for Hampton Roads
6 GO Virginia Region 5, Growth and Diversification Plan, Prepared by Dragas Center for Economic Analysis and
Policy at Old Dominion University, December 10, 2021.
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Region. The Region is poised to take advantage of the ongoing clean energy transition, specifically in terms of
renewable energy infrastructure development, as it is well positioned to be the Mid-Atlantic hub of the supply chain
needed to develop offshore wind projects, provide a delivery point for electricity from these offshore wind facilities,
and support national clean energy goals. However, the Region also faces challenges, including those associated
with procuring sufficient natural gas supply to support new industrial and commercial operations (being at the
proverbial “end of the line” on the gas pipeline network) — a problem further exacerbated by the cancellation of the
proposed Atlantic Coast Pipeline (ACP) by Dominion Energy and Duke Energy in July 2020. Importantly, the Region
has not developed a cohesive action plan that can hedge these risks and grow the Hampton Roads economy by (i)
advocating for incremental natural gas access, (ii) analyzing the development of alternative energy sources (e.g.
offshore wind, hydrogen, combined heat and power, on-site renewable development, modular nuclear reactors,
renewable natural gas) or energy efficiency measures to reduce energy consumption and enhance resiliency in the
region or (iii) attracting alternative commercial and industrial entrants that are not energy intensive.

This roadmap is that action plan for the Region.
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2 Overview of Challenges and Opportunities for Energy
Future of Hampton Road

Energy is a vital part of what we do in our everyday life. In the United States, including the Hampton Roads region,
there are four primary end-use sectors that purchase or produce energy for their own consumption and not for resale.
These are the residential, commercial, industrial, and transportation sectors. In 2020, the United States used a total
of approximately 93 quadrillion British thermal units” (Btu) of energy with the industrial sector consuming almost one-
third of this total.® The Commonwealth of Virginia consumed approximately 2.2 quadrillion Btu of energy in 2020, and
the Hampton Roads region used approximately 20% of the total energy consumed in Virginia.®

Further, access to reliable and affordable energy plays a vital role for the sustained economic growth of a region,
including Hampton Roads. We highlight the energy objective in Figure 2-1. This roadmap focuses on the reliability
and access aspect of the energy security objective. Customers expect an easily accessible and reliable source of
energy to be available at any period for their use and the continuous operation of their homes or businesses. In
addition to sustaining economic growth of the Region, the availability of reliable energy is critical for attracting new
businesses to the Region, especially military, industrial and commercial customers that use significant quantities of
energy.

Figure 2-1: Hampton Roads energy objective for economic development®

Reliability and access Affordability

Energy
Security

Economic development
and growth

2.1 Stakeholder engagement and feedback

Between March and May 2022, PA conducted 13 stakeholder interviews across military maritime, economic
development, and energy provider industry groups. Interviews were structured to collect consistent data across each
group which resulted in a well-rounded view of regional energy and economic considerations including opportunities,
challenges, long-term vision. This served as the starting point in crafting our current state assessment of the program.

The most significant challenges expressed were related to reliability, resiliency, cost of decarbonization,
supply/demand and site readiness, collaboration with utilities and economic development. Key priorities are detailed
in the table below.

71 quadrillion Btu = 1079 million Btu = 10"5 Btu; 3,412 Btu = 1 kWh

8 Use of Energy explained, U.S. Department of Energy, https://www.eia.gov/energyexplained/use-of-energy/,
accessed June 3, 2022.

9 Hampton Roads’ energy consumption is estimated using population comparison between the Hampton Roads and
Commonwealth of Virginia. Hampton Roads population was approximately 1/5t of Virginia’s population in 2020.

0 PA created. Inspired by Energy Transition Framework developed by World Economic Forum, Link, accessed June
7,2022.
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Regional priorities by stakeholder group

Maritime

e Recent policy focused on renewables technology could potentially increase the energy cost of the region and
impact the Commonwealth of VA'’s price competitiveness to neighboring states

e The recent state administration change contributes to new uncertainty around the trajectory of the energy
transition

¢ In high demand periods, major energy users have had natural gas curtailed to serve residential customer —
inability to meet energy needs of customers could lead to an exit of major industrial players. There is also
concern about the impact of regional growth on major industrial users (especially new industries considering
relocating here with high energy demand that often require natural gas service)

Military

o Electricity supply constraints causes resiliency concerns. There is an increasing focus on energy choice,
reliability, resilience, and infrastructure development

o State legislation impacts on-site generation options

o Regional outages due to storms; resilience, security of energy supply

e Aging infrastructure, inadequate funding to maintain the infrastructure, and cost of renewables

Energy providers

e Energy choice and infrastructure development at potential sites

e Lack of large available sites that can be ready in 12 — 24 months. Virginia has lost out on large projects due
to lack of viable siting. Upfront investment in sites is needed particularly for sites heavily concentrated in rural
areas. Hampton Roads presents unique challenges due to tidewater and high-water table which impact new
project site decisions

e There is a general lack of understanding of how the regional energy system works, and that the region needs
upstream capacity to supply new customers. The region needs demand associated with industrial and
manufacturing growth and site readiness (service to new sites and other infrastructure services for
development)

e Long-term resiliency solutions for customers (E.g., behind-the-meter solutions) oil and natural gas solutions
were deferred under Biden administration and it is a challenge to keep costs low and be able to provide
resiliency they desire

o Infrastructure permitting at the local, state and federal level is time-consuming and lack of transparency or
understanding of timeline requirements and constraints can cause misaligned expectations among
stakeholder groups and the community

e Capacity constraints in the southeast region of Virginia (tail-end of all pipelines) is cause for concerns; current
projects were proposed in 2021 but may not be in service before 2026 primarily due to lengthy regulatory
approval and permitting requirements

e Cost of decarbonization: Decarbonization carries a significant cost. Are people and organizations ready to
shoulder this?

Economic development

o Low supply of real estate in the region results in limited sites and resources/logistics to attract manufacturing

o Site Readiness is regional/state hotbed discussion that tends to be over-generalized

e Utility collaboration to support Economic Development and customer expansion. Master planning does not
come together between Economic Development and utilities. Detailed definition of site readiness
requirements and corridor capability, and robust participation from utilities is needed

2.2 Energy challenges of Hampton Roads

Energy demand is a combination of electric and natural gas demand necessary for powering the economic
development of the Hampton Roads region. Energy supply is a combination of renewable energy, storage and non-
renewable energy, primarily natural gas, the Region uses to meet its energy demand.

The availability of energy in Hampton Roads, both electricity and natural gas, face a different set of challenges. The
challenges associated with gas availability are critical that require immediate action. Natural gas is a critical input for
large-scale customers and plays a key role in site readiness and the promotion of economic development in the
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Region. Our analysis shows that the Region needs additional capacity to attract large-scale customers and to meet
Hampton Roads economic development goals. This is primarily due to limited upstream capacity available to deliver
natural gas supply into the Region."" Although the natural gas demand in Commonwealth of Virginia is expected to
slightly decrease in the future due to energy transition efforts and continued energy efficiency and technology
progress, this decline in gas demand will not be sufficient to bring multiple new large-scale customers in the Region
without other solutions for meeting those energy needs.

The electricity situation in the Region is not as dire as natural gas, but rather provides economic development
opportunities with proper action and planning. The electricity demand is expected to grow modestly in the Region.
Additionally, the Region is expected to see a significant increase in its electricity supply mix (mainly solar and offshore
wind) surpassing the demand of the Region. 2

2.3 Energy transition provides economic development opportunity for the Hampton Roads

The expected increase in electricity supply mix in the future is driven by the energy industry transformation that we
are experiencing globally. With favorable clean energy policies both at the federal and state levels and technology
advancements, we expect energy transition trends such as renewable generation, sustainability and decarbonization
efforts will continue to increase in the future. The Region is poised to benefit from economic activities related to
energy infrastructure development resulting from the energy transition efforts. We expect the Region to benefit from
economic development across at least five different areas as shown in Figure 2-2.

However, there are risks that needs to be addressed so that the Region creates a favorable environment to attract
and retain energy transition related businesses. Specifically, the siting and interconnection of new renewable
generation may face legal and public challenges. There are also risks associated with necessary transmission
upgrades and determining the cost sharing methods of this new infrastructure investment that should be addressed.

Figure 2-2: Energy Transition related Economic development opportunities for Hampton Roads region

Renewable Energy
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Roads Vo Electrification

Heat pumps, EVs, Data Center related load

Emerging Technology
Hydrogen, Renewable natural gas, Vehicle to
grid charging

" Interstate pipelines delivering to the two primary regional LDCs — Virginia Natural Gas and Columbia Gas of Virginia
— connect to key producing regions but firm transportation is fully subscribed, and flows are constrained during peak
demand. We discuss this in detail in Section 3 of the roadmap document.

2 By 2040, we expect the electricity demand of the Region to be approximately 31 TWh, whereas the electricity
supply in the Region is expected to be approximately 43 TWh annually.
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3 Hampton Roads Energy Situation

3.1 Natural Gas Assessment

Hampton Roads is situated at the “end of the line” of natural gas transmission in Virginia. Although there is significant
interstate natural gas infrastructure in Virginia, Hampton Roads is located downstream of key constraint points along
interstate systems which limits deliverability of additional volumes to the Region. Firm transportation — the ability to
receive guaranteed natural gas transportation and delivery service year-round — on interstate pipelines is fully
subscribed. Spare capacity is typically available during the summer months, but during winter months, when
residential and commercial heating drives demand for natural gas, there is no firm capacity available. A lack of
available firm capacity makes it difficult, if not impossible, to attract large-scale commercial and industrial customers
that depend on a consistent, reliable supply of natural gas throughout the year for their business operations.

Hampton Roads directly receives natural gas from two key interstate pipelines — TC Energy’s Columbia Gas
Transmission (TCO), and Eastern Gas Transmission and Storage (EGTS, formerly known as Dominion Energy Gas
Transmission & Storage). A portion of the natural gas that TCO supplies to the Hampton Roads area comes from
Williams’ Transco pipeline (Transco) on the South Virginia Lateral. This gas is delivered to TCO and then on to the
Hampton Roads area. See Figure 3-1 below.

Figure 3-1: Virginia Natural Gas Infrastructure
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Within the Hampton Roads region, there are two natural gas local distribution companies (LDCs) — Virginia Natural
Gas (VNG) and Columbia Gas of Virginia (CGV). VNG is directly supplied by both TCO and EGTS while CGV is
supplied only by TCO (as it pertains to the Hampton Roads area). While distribution and flow data for the LDCs is
not publicly available, interstate pipelines are required to post data which allows us to see the disposition of supply
into the Hampton Roads region for VNG and CGV. Table 3-1 below shows the design capacity and contract capacity
for key delivery points to the LDCs from TCO and EGTS, as well as maximum observed volumes, and anticipated
additional firm transportation available by 2026.
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Table 3-1: Key Natural Gas Receipt Points for Hampton Roads (Estimate)’?

Delivery Point Contracted Historical Max Additional FT 2026

Capacity Delivery

TCO To VNG 215,515

114,364 100,000

TCO to CGV 90,897 100,950 0

EGTS to VNG 261,725 215,703 0

Apparent in the table above is the mismatch between contracted capacity and maximum observed volumes. These
volumes may not represent design weather conditions when the LDC would experience its highest demand for
natural gas and for which it must hold sufficient pipeline transportation capacity. For a variety of reasons, the
publicly available data provides a high-level view but does not always tell the full picture when it comes to physical
flows of natural gas — there are nuances to each system and its flows, as well as no-notice flows, which make
tracking actual receipts and deliveries on certain days, particularly during peak demand, difficult.

However, what is obvious from the data, and from stakeholder feedback, is that delivery of natural gas from the
two key regional interstate systems — TCO and EGTS - to LDCs in the Hampton Roads region is impacted by
upstream constraints. Existing interconnects with LDCs are not being fully utilized, nor can they be fully utilized,
due to the fact that there is simply no incremental firm transportation capacity available on TCO or EGTS that
would allow for the delivery of additional volumes (beyond what is contracted) to the Hampton Roads region on a
firm basis. Furthermore, during the stakeholder engagement process, both VNG and CGV made it clear that the
limiting factor in bringing more gas into Hampton Roads is the inability to secure incremental firm transportation
on TCO or EGTS. VNG and CGV explained that some incremental capacity may exist downstream on their
systems to deliver additional volumes into Hampton Roads — but, as things currently stand, there is simply no way
to bring more firm gas from the interstate systems to the LDC interconnects due to existing upstream constraints,
and any meaningful capacity expansion upstream would likely require a capacity expansion at the citygate as well.

The only way to bring more firm gas supply — gas that can be delivered daily, year-round, without the potential for
curtailment during peak demand — is to secure additional firm transportation capacity on TCO or EGTS. The first and
most obvious way this can be accomplished is through expansion projects, either greenfield pipeline or brownfield
expansions to existing system facilities. Greenfield pipeline development has become increasingly difficult, as
evidenced by the cancellation of Atlantic Coast Pipeline and the ongoing delays to Mountain Valley Pipeline.
Brownfield expansion projects, such as TCO'’s Virginia Reliability Project (discussed in greater detail in Section 3.1.4),
likely present the path of least resistance when it comes to increasing pipeline capacity.

Beyond pipeline expansions, there are two potential ways in which deliverability to the Region can be increased.
The first is to utilize existing capacity and negotiate with pipelines in an attempt to acquire firm capacity from
expiring contracts, or for pipelines and LDCs to pursue measures that would reduce end-user demand and allow
for incremental firm capacity to become available to service new end-user demand.

The second potential way in which deliverability to the region can be increased is through on-system peak-shaving
facilities. Typically, a natural gas peak-shaving facility is connected to pipelines or LDCs and utilizes latent off-
season capacity to take delivery of gas, liquefy it, and store it for use during peak demand events. In the case of
Hampton Roads, such facilities could utilize spare capacity during the non-peak times and store the liquefied
natural gas (LNG) until it is needed during winter peak demand events. Depending on their size and storage
capabilities, peak-shaving facilities can provide on-site storage for natural gas from a few days to a few weeks,
though smaller are more common and typically more cost-effective solutions. These potential solutions, as well
as current brownfield expansion projects and their impacts, are discussed in greater detail below.

3.1.1 Natural Gas Supply

Virginia itself lacks meaningful in-state production but is located in close proximity to the Marcellus and Utica
(Marcellus) shales. The Marcellus is primarily situated in West Virginia and Pennsylvania and is the most prolific
natural gas producing region in the country. West Virginia and Pennsylvania alone account for over 90% of Marcellus
production, producing over 27 Bcf/d, and forecast to grow to nearly 34 Bcf/d by 2040. See Figure 3-2. However, due
to rapid production and demand growth, pipeline capacity leaving the region to service demand markets is
constrained, particularly during times of peak demand, and little if any firm capacity is currently available.

3 Please note that the gas receipt data presented here are based on publicly available data and are estimates. The
contracted capacity can include storage capacity as well.
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Figure 3-2: Regional Natural Gas Production Forecast
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Persistent pipeline constraints make it difficult to increase flows of natural gas into the Hampton Roads region despite
it being located near substantial natural gas resources and multiple interstate pipelines. Recent pipeline projects
looking to connect the Marcellus with downstream demand markets have come under intense social and legal
opposition. Atlantic Coast, which would have directly serviced Hampton Roads, was cancelled after lengthy litigation
and regulatory delays.

3.1.2 Natural Gas Demand

Natural gas demand in Virginia is robust, driven in large part by strong demand for gas for power generation.
Residential and commercial demand account for less than 25% of total forecast demand, but volumes trend higher
during peak demand winter months. See Figure 3-3.

Figure 3-3: Virginia Natural Gas Demand Forecast
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Demand in Virginia is projected to grow slightly in the near-term and then decline over the forecast period due
primarily to a decrease in demand for natural gas fueled baseline power generation. On the heels of rapid production
growth in the Marcellus, much of the region, including the Mid-Atlantic, saw a buildout of gas-fired power generation
which contributed to demand growth. Recent technological advancements and state policy have ushered in a wave
of renewable energy development, including offshore wind projects, which are projected to impact gas demand for
power generation in the medium and long-term.

Declining demand from gas-fired power generators — either through lower utilization or facility retirements — could
present possible opportunities to acquire firm capacity either through direct negotiations with capacity holders, or
producers and marketers that hold pipeline capacity and contract with end-users for transportation and supply.
However, any such pipeline capacity may not have a delivery point that serves VNG or CGV; a last-mile problem
that may still require the construction of incremental transportation capacity.
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Looking at total forecast demand in Virginia, combined declines in the residential, commercial, and power generation
sectors could be enough to allow for available incremental firm capacity to service new large-scale demand, but
again only in the long-term. See Table 3-2 below. By 2040, natural gas demand is forecast to be 155 MMcf/d lower
than present, which could allow for a number of new large-scale customers that consume between 20-60 MMcf/d.

However, this presents as more of a speculative medium- to long-term option. Projected renewable additions and
demand side management measures that will reduce residential and commercial consumption will not happen quick
enough to be viable options when it comes to creating capacity to attract new customers to the Region. Furthermore,
these projected demand changes are on a statewide level. Although a large portion of Virginia natural gas demand
is located within the Region, changes in supply-demand fundamentals will not translate to a one-to-one impact for
Hampton Roads.

Table 3-2: Forecast Changes in Demand for Natural Gas in Virginia

Industrial Power Generation Total

Residential Commercial

227 200 267 926 1,620
226 207 294 885 1,612
188 182 327 768 1,465
2030 vs. 2022 (1) 7 27 (41) (8)
2040 vs. 2022 (39) (18) 60 (158) (155)

3.1.3 Key Interstate Pipelines Serving Hampton Roads

Transco

Hampton Roads is served directly by the TCO and EGTS systems, and indirectly by Transco via its delivery point to
TCO off the South Virginia Lateral. See Figure 3-4 below. The South Virginia Lateral flows east from Station 165 and
delivers natural gas to two large gas-fired power generators, Brunswick and Greensville, and also to TCO at the end
of the lateral. Gas delivered to TCO is primarily destined for the Hampton Roads area, but some volumes may flow
north towards the Richmond market area depending on operating conditions.

Figure 3-4: Transco in Virginia
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Firm transportation capacity along Transco’s South Virginia Lateral is fully subscribed, meaning there is no way for
Transco to deliver additional firm volumes to TCO and then on to Hampton Roads. Transco’s Commonwealth Energy
Connector and TCO'’s Virginia Reliability projects (discussed in greater detail in in Section 3.1.4) will work together
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to increase capacity into the region by providing an additional 30 MMcf/d'* to VNG, but VNG has stated this capacity
is simply being used to service organic, small-scale demand growth in the residential and commercial sectors.

Columbia Gas (TCO)

TCO is the primary interstate pipeline delivering natural gas to the Hampton Roads region. The system has a large,
diverse footprint and connects directly to production in Pennsylvania and West Virginia. Gas delivered to Hampton
Roads on TCO either comes from the interconnect with Transco off the South Virginia Lateral, or along the TCO
mainline through Boswell’s Tavern, a key constraint point on the system. See Figure 3-5.

Figure 3-5: TCO in Virginia

R %
{
Boswell’s *
Tavern
TCO

\/}}-\, Other Pipelines VA Natural Gas
Y« Compressor/Constraint

@® Interconnect/Delivery

o 005

‘ Columbia Gas of VA

Similar to Transco, upstream capacity is the primary limiting factor in TCO being able to deliver additional volumes
into the Hampton Roads region. Deliveries to TCO via Transco are constrained by available firm capacity on the
South Virginia Lateral and flows on TCO through Boswell’'s Tavern are constrained as well. There is also no
incremental firm transportation capacity available on the Transco mainline upstream of the South Virginia Lateral and
Boswell’s Tavern.

The majority of firm capacity on TCO in the Region is already bound for Hampton Roads via delivery to CGV or VNG
and both LDCs have indicated that additional expansions beyond TCO’s planned Virginia Reliability are necessary
to increase capacity into the Region. Expiring contracts do not present a viable option for acquiring additional capacity
on TCO into Hampton Roads as only 12 MMcf/d expires by 2026, with the rest fully subscribed through 2037. The
12 MMcf/d that does expire in 2026 is held by a paper mill and small power plant, both of which are likely to renew
with evergreen rights.

Without additional mainline capacity, TCO'’s ability to deliver gas into the Hampton Roads region will remain
constrained, particularly during winter months, and make it difficult to attract large-scale customers that require firm
capacity.

Eastern Gas (EGTS)

EGTS delivers to VNG in Northern Virginia — this is key supply point for VNG and the Hampton Roads region. VNG
flows south from this delivery point, serving customers along the way, and terminates in Hampton Roads. See Figure
3-6 below.

4 Total incremental firm capacity provided by the two projects is 100 MMcf/d, however 70% of this capacity is
earmarked for a new gas-fired power generator in Hampton Roads that is replacing an aging propane peaker plant,
leaving approximately 30 MMcf/d of incremental firm capacity available.
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Figure 3-6: Eastern Gas in Virginia
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Given VNG’s status as an intrastate system, historical flow and contract data is not publicly available. Deliveries from
EGTS to VNG are visible, as are VNG’s contracts on TCO, but the actual disposition of flows on VNG’s system is
not.

VNG has a total of 261,725 Mcf/d of firm capacity on EGTS — a portion of this is no-notice capacity, which
complements storage capacity on the EGTS system and is primarily relied upon in the winter to meet peak demand.
Despite potentially available physical capacity at the VNG interconnection with EGTS, firm capacity upstream of the
interconnect is fully subscribed. EGTS’s interconnection with VNG sits at the end of the EGTS pipeline system in
Virginia — upstream of the interconnect are key delivery points to other interstate pipelines, various Mid-Atlantic LDCs
and electric generation facilities, and the Cove Point pipeline that supplies feedgas to the Cove Point LNG export
terminal.

In order to increase deliverability from EGTS to VNG the only options are expiring firm contracts or pipeline
expansions. While EGTS has expansion projects planned in some regions, there are no currently known plans for
an expansion that would benefit customers in Virginia. Current firm contracts are either not expiring in the near- to
medium-term or are more than likely to be renewed by their contracting shipper.

Given the upstream constraints on EGTS, the nature of current shippers, and EGTS’s lack of expansion project plans
for the Region, increasing deliverability to the Hampton Roads area via EGTS does not currently present as a viable
near- or medium-term plan.

3.1.4 Natural Gas Expansion Projects

There are currently two expansion projects planned to increase capacity into the Hampton Roads region, and they
will work in tandem to add 100 MMcf/d of firm capacity into the Region. The first is Transco’s Commonwealth Energy
Connector (CEC) which will increase capacity on the South Virginia Lateral by 105 MMcf/d in order to increase
deliveries to TCO. TCO’s complementary Virginia Reliability Project, will increase receipt capacity from Transco at
the Emporia interconnect and deliverability into Hampton Roads via VNG by 100 MMcf/d. See Figure 3-7 and Figure
3-8.
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Figure 3-7: Transco’s Commonwealth Energy Connector
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Figure 3-8: TCO’s Virginia Reliability Project

While the two projects together will add 100 MMcf/d into Hampton Roads, the actual incremental firm capacity
addition from the projects will only be 30 MMcf/d. According to statements from VNG, approximately 70% of the
capacity created by the projects will be used to supply a gas-fired power generating station that is replacing a retiring
propane peaker plant in the Region. The remaining 30% of the capacity — 30 MMcf/d — is earmarked to service
organic, small-scale residential and commercial growth.

The expansion projects are certainly a step in the right direction, and their successful completion would portend well
for the Region — but they will not provide enough capacity to usher in new, large-scale commercial and industrial
customers of the variety the Region seeks to attract. The projects provide a path forward and an example of types of
projects that could be successful in the future, but they are not sufficient to address the Region’s energy needs and
goals. VNG has indicated additional expansion projects, either brownfield or greenfield, will be needed in order to
provide sufficient firm capacity to attract large-scale customers.

3.2 Electricity Assessment

The electric system is made up of three components — generation, transmission, and distribution. In a state like
Virginia where the electricity market is regulated, the utility owns all three components of the system. However PJM,
a regional transmission organization (RTO) that serves all or parts of 13 US States and the District of Columbia,
manages the transmission system of Hampton Roads region and schedules the operation of all electric generators.
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Utilities then manage the local distribution of electricity. Dominion Energy of Virginia serves the customers of
Hampton Roads.

Figure 3-9 displays the transmission lines serving the Hampton Roads region along with the currently located electric
generation facilities located in the area.

Figure 3-9: Hampton Roads Electricity Transmission and Generation Map
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Hampton Roads currently has an annual demand of about 25 terra-watt hours (TWh). Of this total demand, about
43% is from the commercial sector, 40% from the residential sector and 17% from the industrial sector. Relative to
the rest of the state, Hampton Roads has a higher proportion of industrial load customers. Demand is expected grow
modestly in 2030 and 2040, with an overall annual growth rate of about 1%. By 2030, Hampton Roads demand is
projected to be about 28 TWh and about 31 TWh by 2040. See

Figure 3-10 below for a breakdown of load growth over time.

Figure 3-10: Hampton Roads Electricity Demand by customer sector
2040
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Hampton Roads electricity supply mix is expected to increase significantly in the years to come, primarily due to an
influx of offshore wind and solar coming to the Region. The Region currently has an annual generation of
approximately 15.7 TWh of electricity.’® More than 90% of this generation is coming from the Surry nuclear facility
located in the Region. Of the remaining, 5% of generation comes from natural gas peaking power plants that only
run during a high demand period. Solar and landfill waste to energy each contributes to 2% of annual generation.

5 The supply mix does not consider generation from Greensville and Brunswick CC that are located right outside
the Hampton Roads region near the town of Emporia, VA. These two plants are expected to generate
approximately 20 TWh of electricity annually during the study period.
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Two generators in the region, the Chesapeake Energy Center and Yorktown Power Station, are slated to retire in
2022 and 2023 respectively. Both units currently operate using fuel oil.

In 2030, we project the total electricity supply in the Region to almost double to 30 TWh. This increase in the region’s
supply mix is primarily from offshore wind and solar. By 2040, with more offshore wind connecting in the Region, we
expect it to become the dominant electric source contributing to 52% of total generation. In 2040, we expect the
generation from solar to grow to 8% of the supply mix. See Figure 3-11 below.

Figure 3-11: Hampton Roads Electricity Supply Mix
2030
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The increase in electric supply is driven by two factors: Virginia’s clean energy mandate and consequently, an influx
of solar and offshore wind generation being built. Part of Virginia’s clean energy mandate requires Dominion to have
100% renewable energy by 2045. The Hampton Roads region is especially favorable to offshore wind. Dominion is
proposing to connect the 2,600 MW Coastal Virginia Offshore Wind project in the city of Chesapeake which is
expected to come online by 2026.® Additionally, the Kitty Hawk project, another 2,500 MW that is slated to serve
North Carolina, is expected to interconnect in Virginia Beach and come online by 2029."7 We expect approximately
700 MW of incremental solar capacity to come online in the Region by 2030 and this is expected to double by 2040.
Similarly, we expect 1,500 MW of utility-scale storage to come online including both standalone and paired with solar.

However, there are risks and challenges to interconnecting all of these new projects. At present, there is a two-year
moratorium in the PJM interconnection queue with backlogs of over 2,500 projects in the wider PJM region. This may
lead to significant attrition rates due to these delays. There are also risks associated with siting, upgrade delays and
gaining public support, especially with larger projects such as the offshore wind builds. There is a need for
collaboration between stakeholders and communities in order to properly and efficiently site and build these
renewable projects.

16 C\/OW CONSTRUCTION AND OPERATIONS PLAN | BUREAU OF OCEAN ENERGY MANAGEMENT (BOEM.GOV)
17 Home (kittyhawkoffshore.com)

HAMPTON ROADS LONG-TERM ENERGY ROADMAP September 6, 2022



4 Hampton Roads Framework for Securing its Energy
Future

The Region needs a comprehensive action plan to enhance the Region’s energy independence to drive this economic
growth while ensuring reliable and affordable energy supply availability to sustain long-term economic growth.
Implementing the action plan requires a collaborative framework that enables engagement across a diverse set of
stakeholders including utilities, policymakers, regulatory bodies and government entities. Coordinated collaboration
across these groups will ensure the many priorities and interests that are representative of the regional economic
needs are represented comprehensively and consistently over time. We present the framework for securing Hampton
Roads energy future in Figure 4-1.

The first step of this framework establishes collaboration and planning agreements, governance and processes
among key regional stakeholders with the purpose of establishing clear, consistent, comprehensive, coordinated and
timely communication.

The second step leverages stakeholder engagement governance processes and communication channels to make
shared decisions for the Region that take into consideration the varied issues and interests across stakeholder
groups. This step includes resolving conflicting viewpoints across stakeholder groups, prioritization of key issues,
solutions and required actions. It may also include education to improve access to technology and commercial
resources to support investment decision-making across critical stakeholder groups.

Figure 4-1: The Strategic Framework for Hampton Roads for its Energy Roadmap
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The third element of this framework is implementation of agreed policy, regulatory, technology and system solutions.
The spectrum of potential technology and system solutions are expansive, but we expect that the highest priority
themes in this plan are action geared towards increasing natural gas supply in the Region, reducing peak gas
demand, and capitalizing energy transition related economic opportunities. We present concrete action items in the
next section of the roadmap document.

This segment also focuses on policy and regulatory solutions that may be required to meet economic development
needs including legislative action, lobbying, and engagement with administrative entities across the State of Virginia
and Federal government.

The fourth and final segment of this framework ensures optimization and continual improvement to ensure
development and advancement of regional collaboration. The objective of this is to drive high value improvements to
the collaboration framework. The lifecycle management of improvements ensures that continual improvement
triggers are appropriately recorded and acted on; adequate analysis and planning occur prior to implementation;
completion and documentation of execution; and review of value and effectiveness.

Building on this strategic framework and insights gathered via various engagement sessions and our assessment of
the Region’s current and future energy situation, we identify three key focus areas for the Region to take action for
building a more energy-secure future. These are stakeholder collaboration and education, gas supply and
infrastructure, and electric infrastructure and technology. For each of the three focus areas, the strategic framework
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and roadmap defines goals the Region needs to achieve to meet its future energy objective. In total, the three focus
areas together contain eight “goals” which are laid out in Table 4-1. Further, for each of the goal, we recommend
“actions” which together form the strategic framework against which Hampton Roads will execute this regional energy
strategy. These action items are discussed in the next section of the roadmap document.

Table 4-1: Focus Areas and Goals for Hampton Roads for its Energy Roadmap

Focus Areas and Goals

Focus Area 1: Stakeholder Collaboration and Education

Goal 1: Establish governance to drive collaboration
Goal 2: Decision-making

Goal 3: Enhance education and public support for energy infrastructure projects
Focus Area 2: Gas Supply and Infrastructure

Goal 4: Promote need for additional natural gas infrastructure in the Region

Goal 5: Collaborate with LDCs to implement innovative solutions for reducing peak gas demand
Goal 6: Implement upstream solutions to increase firm capacity gas supply in the Region
Focus Area 3: Electric Infrastructure and Technology

Goal 7: Explore and implement electricity-based reliability solutions

Goal 8: Capitalize energy transition related economic development activities
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5 Call to Action — The Roadmap

This roadmap document presents coordinated and focused action-oriented recommendations for the Region to work
towards developing its energy future with the goal of sustaining and growing its economic development. Specifically,
we recommend fourteen actions across three focus areas and eight goals. These actions build on the strategic
framework and urges collaboration across various stakeholders in the Region for executing this regional energy
strategy.

Table 5-1 summarizes all our recommended goals and action items across three focus areas. We also note under
economic development priority whether the action was critical or important to enabling economic development in the
Hampton Roads region. Critical items should be prioritized first. The ownership column notes whether the Alliance
or some other party is responsible for the action. The ownership of the actions should be discussed and determined
by the Alliance and stakeholder group that will be formed as a part of Goal 1. We also highlight the timeline for the
Region to act on these action items. The suggested three timeline periods are short (1-2 years) medium (3-5 years),
and long-term (5 — 10 years).

Table 5-1: Implementation Matrix of Recommended Goals and Action Items by Focus Area

Economic
Focus Areas/Goals/Actions Development Ownership Timeline
Priorit

Focus Area 1: Stakeholder Collaboration and Education

Goal 1: Establish governance to drive collaboration

Action 1: Establish MOU between utilities, customers, military, and economic
development partners Critical The Alliance Short

Action 2: Establish knowledge management plan to ensure knowledge retention
and continuity of collaboration Important The Alliance Short

Goal 2: Decision-making

Action 3: Establish site readiness detailed plans - Standards for new property

builds / renovations; Transparent interconnection process and timings Important TBD'® Short
Action 4: Secure consensus among regional stakeholder needs and required
actions Critical TBD Short

Goal 3: Enhance education and public support for energy infrastructure projects

Action 5: Establish education program to support the delivery of technology and
commercial expertise to drive energy & Infrastructure decision-making Important Medium

Focus Area 2: Gas Supply and Infrastructure

Goal 4: Promote need for additional natural gas infrastructure in the Region

Action 6: Clearly communicate that additional natural gas supply is critical to

Region’s economic development Critical TBD Short
Action 7: Garner public support - engage with regulators, policymakers, and

representatives directly, pursue community messaging Critical

Goal 5: Collaborate with LDCs to implement innovative solutions for reducing peak gas demand
Action 8: Engage LDCs on potential efficiencies, upgrades, and modernization

that could reduce peak demand Important TBD Medium
Goal 6: Implement upstream solutions to increase firm capaci in the Region

Action 9: Direct conversations with upstream natural gas producers regarding

supply — many produces hold firm capacity themselves — as well as marketers Important TBD Short

Action 10: Discuss and understand additional potential projects to increase

capacity into the Region with TCO and Transco — projects could include

sustainability measures like environmental stewardship, emissions reductions

measures including electric compressors, and integration of low carbon

technologies like renewable natural gas and hydrogen Critical TBD Medium

Focus Area 3: Electric Infrastructure and Technology

Goal 7: Explore and implement electricity-based reliability solutions

8 To be determined collectively by stakeholder group to be established under the leadership of the Alliance.

HAMPTON ROADS LONG-TERM ENERGY ROADMAP September 6, 2022



Economic

Focus Areas/Goals/Actions Development Ownership Timeline
Priorit

Action 11: Analyze electricity-based reliability solution for sites that do not have
readily available gas supply. The solutions could include energy efficiency
measures, distributed gen, clean hydrogen, other emerging technologies and/or

microgrid facilities Critical TBD Medium
Action 12: Promote alternative energy supply solutions, for residential and

commercial customers thereby freeing energy supply in the Region for industrial, Medium-
difficult to convert users. Important TBD Long

Goal 8: Capitalize energy transition related economic development activities
Action 13: Garner public support for renewable energy infrastructure

development efforts in the Region Important TBD Short
Action 14: Provide support for energy developers especially related with
interconnection, siting, and public engagements Important TBD Medium

5.1 Focus Area 1 — Stakeholder Collaboration and Education
Goal 1: Establish governance to drive collaboration

Stakeholder coordination across many diverse stakeholder groups is required to define regional electric and natural
gas energy service needs. Stakeholder engagement must be designed to accommodate various viewpoints to
establish clear, consistent, comprehensive, coordinated and timely communication between stakeholders including
policymakers, energy suppliers, government and military, economic development, and commercial and industries (in
particular the maritime industry).

Action 1 is to establish a memorandum of understanding (MOU) between utilities, customers, government and
military and economic development partners to coordinate economic and energy planning, analysis and
implementation activities in the Region. An MOU will form a framework agreement between stakeholders that defines
purpose, background, roles & responsibilities, shared priorities (e.g., defining share regional goals related to
economic development or resiliency), confidentiality, scope and approvals.

Action 2 is to establish a stakeholder engagement plan to ensure knowledge management and continuity of
collaboration across multiple stakeholder groups. The overall objective of this stakeholder engagement plan is to
define a program for stakeholder engagement, including stakeholder identification (issues/interests, stages of
involvement, methods of involvement, proposed communication, and responsible parties), governance framework,
budget (if applicable), and stages or types of engagement (e.g., quarterly or annual cadence of steering committee,
municipal/governmental, community engagement/public comment, site-readiness planning, etc.).

Goal 2: Drive regional decision-making

Leveraging the outcomes of Goal 1, Goal 2 is intended to execute and implement actions through the use of planning
activities established through Actions 1 and 2. The collaboration governance and cadence established in Goal 1 will
provide the necessary forum and communication channels to make shared decisions for the Region that take into
consideration the varied issues and interests across stakeholder groups.

One priority interest across economic development and commercial and industrial players is access to, and greater
transparency around, detailed site readiness requirements. Therefore, Action 3 is to define detailed site readiness
requirements and master planning to enhances collaboration between economic development, utilities and other key
players beyond the status quo. This action may also include other regional energy planning activities that support
economic development goals such as clearly defining standards for new property builds / renovations or providing
transparency into the interconnection process.

Action 4 will secure consensus among regional stakeholder needs with the aim to agree a range of actions to provide
deliver regional goals related to reliability and access, affordability, economic development and growth.

Goal 3: Enhance education & public support for energy infrastructure projects

A common barrier recognized across most stakeholder groups in this study was a potential need for improved access
to technology and commercial resources to support investment decision-making in the private and military sectors.
Action 5 recommends the creation of an education program to support the delivery of technology and commercial
expertise to drive energy and infrastructure decision-making. Expertise may include for example, energy efficiency
and demand management strategies, total cost of ownership implications for community and behind-the-meter solar
/ storage / microgrids, low carbon gas and emerging energy solutions, or improved access to services and products.

5.2 Focus Area 2 — Gas Supply and Infrastructure

Without additional firm transportation capacity becoming available on interstate pipeline systems supplying Hampton
Roads, it will be difficult if not impossible for the Region to meet its economic development goals. While the Hampton
Roads Alliance itself will not directly procure natural gas transportation and supply, there are measures the alliance

HAMPTON ROADS LONG-TERM ENERGY ROADMAP September 6, 2022



can take in order to encourage natural gas infrastructure development and the attraction of new large-scale
customers to the Region to foster economic development.

Goal 4: Promote the need for additional natural gas infrastructure in the Region

Action 6 urges for the Alliance and other stakeholders to undertake an effort to clearly communicate to the
community, state and federal representatives, and other interested or otherwise engaged stakeholders that the
economic development goals that Hampton Roads is pursuing as a Region cannot be met without additional firm
natural gas transportation capacity into the Region. In the short- to medium-term, the most effective way to make this
happen is to pursue brownfield expansion projects on existing interstate and local distribution systems to allow for
the delivery of incremental supply. Without additional firm transportation the Region will not be able to attract new
large-scale industrial or manufacturing customers that rely on natural gas to conduct their business operations.

Part-and-parcel to this effort should be, as recommend in Action 7, a regional and/or state-wide messaging campaign
that seeks to garner public support for economic development in Hampton Roads while making clear that natural gas
is an important part of the energy mosaic that will drive development. The Alliance should look to engage on a united
front with regulators, policymakers, state and federal representatives, and community leaders.

Goal 5: Collaborate with LDCs and identify potential customers to understand their needs

Action 8 focuses on measures that can be undertaken, in addition to pipeline capacity expansions, to promote gas
pipeline system efficiency and modernization, which could result in greater reliability of supply or the availability of
more capacity due to efficiency gains through loss mitigation. If they are not already, many LDCs such as CGV and
VNG undertake programs to upgrade and modernize their systems, and a key component of this is leak detection
and mitigation. The Alliance should also seek to promote alternative energy supply solutions within the Region as a
way of making more capacity available for larger customers. While not a large-scale solution, such steps can make
incremental capacity available.

The Alliance should also seek to identify and collaborate with potential new large-scale customers to fully understand
their natural gas site needs well in advance. These conversations can inform the Alliance and other stakeholders of
what would be required to attract specific classes of customers. This would also provide a foundation for engagement
with interstate pipeline operators.

Goal 6: Explore and implement upstream solutions to increase firm capacity into the Region

In Action 9, we suggest the Alliance and regional stakeholders to engage in direct conversations with upstream
natural gas producers and marketers regarding contractual transportation and supply arrangements. While firm
transportation capacity could be fully subscribed, it is frequently held by producers and marketers on a long-term
basis who then have contractual arrangements to deliver supply end-users who themselves do not hold firm capacity.
This level of engagement will help the Alliance, as well as potential customers, evaluate all options when it comes to
securing additional capacity.

Furthermore, through Action 10, we recommend the Alliance and stakeholder directly engage with interstate pipeline
companies, primarily TCO and EGTS, to discuss and facilitate potential expansion projects into the region.
Understanding regional dynamics and the challenges that interstate pipelines face in adding additional capacity will
enable to Alliance to effectively illustrate and communicate these challenges to state representative and
stakeholders.

5.3 Focus Area 3 — Electric Infrastructure and Technology

Goal 7: Explore and implement electricity-based reliability solutions

If natural gas is not available in the necessary quantities to drive economic growth, another option that Hampton
Roads has is to help businesses reduce their reliance on natural gas. Actions 11 and 12 involve promoting electric
solutions. Solutions here could include emerging energy supply solutions encouraging distributed behind the meter
generation such as solar PV, and establishing microgrids. Both behind the meter generation and microgrids have the
added reliability benefit of ensuring access to electricity should severe weather or other events impact the distribution
system. In order to drive this initiative, Hampton Roads Alliance and industrial customers can work with industry
partners to understand any incentives that may exist to further emerging energy solutions and help advertise those
to businesses. The Alliance and stakeholders can also work with local behind the meter PV installers in informing
and connecting businesses with behind the meter options.

Goal 9: Capitalize energy transition related economic development activities

Action 13 calls the Region to foster a favorable renewable infrastructure development environment in the Region via
garnering public support. This can be achieved through the recommended actions in Goal 3 that focuses on
enhancing public support and education for renewable energy projects.

Furthermore, in Action 14, we urge the Region to support renewable developers specifically as they are looking to
site and interconnect in the area by facilitating interaction with the public. This is important because siting and
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constructing large renewable resources is a public process and can cause long delays or even cancellations and this
might impact the Region’s energy and economic development efforts.
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6 The next 12 months

The Region needs focused and structured activities to act on this roadmap’s recommendations as it work towards
developing a reliable and affordable energy future. Specifically, the activities of the next 12 months are critical to
laying a strong foundation for securing much needed natural gas to sustain its economic growth and creating an
environment to take advantage of the ongoing clean energy transition efforts. We present nine specific activities that
the Region, with the leadership from the Alliance, should focus on for the next 12 months. Figure 6-1 presents a
timeline for these activities.

Activity 1: The Alliance to establish a stakeholder group by agreeing on a Memorandum of Understanding (MOU)
among various parties including utilities, customers, government, military, and economic development partners. This
stakeholder group will coordinate economic and energy planning, analysis and implementation activities in the
Region. In addition, as early task, the stakeholder group will review the recommendation highlighted in this roadmap
and agree on the ownership of the suggested action items (see Table 5-1).

Activity 2: Working group establishes process to enhance planning and transparency between key regional
stakeholder, including electric and gas utilities in an effort to enhance regional resiliency, forward-looking system
planning, and attractiveness of region for new industry (e.g. access, cost, reliability). The process will explore what
is needed today, tomorrow and the future as the energy industry transitions to ensure that region is not saddled with
unneeded costs.

Activity 3: As process develops and is executed, explore what federal incentives, including recently passed Inflation
Reduction Act (IRA), may be available - especially those targeted toward the military and adjacent communities to
enhance grid resiliency (e.g. microgrids, Behind The Meter solar/storage, etc.) - that can be quickly deployed and
used as "good publicity" for the region.

Activity 4: Put in place advocacy channels at the regional, state and federal level to lobby for incremental gas needs,
in line with what the working group establishes as need.

Activity 5: Beyond federal incentives that allow for quick wins, look at energy and/or BTM solutions that may offset
current energy demand, thereby creating some incremental access to energy in the near-term and allowing new
customers (who are currently facing barriers to entry) to enter the market while also creating incremental system
resiliency.

Activity 6: Invite industry representatives to the region to talk about emerging energy solutions, including timeline,
cost, etc.

Activity 7: Develop education session for economic development representatives in the region regarding the types
of industries that could be targeted in the near- and medium-term that are less reliant on natural gas access and/or
may be well positioned to grow exponentially during the clean energy transition.

Activity 8: After developing plan for Hampton Roads, reach out to other regions in Virginia and Commonwealth of
Virginia to explore collaboration avenues.

Activity 9: Create action plan for next 5 years, including how to continue proactively positioning the region
economically for the clean energy transition.

Figure 6-1: A 12-month Activities Timeline
2022 04 2022 01 2022 Q2 2022 Q3
Sept Oct Mov Dec Jan Feb March  April May June July Aug

Activity 1
Activity 2
Activity 3
Activity 4
Activity 5
Activity 6
Activity 7
Activity 8
Activity 9
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Appendix A

Subject DRAFT - POTENTIAL IMPACT OF THE INFLATION REDUCTION ACT AND PERMITTING
REFORM
To Hampton Roads Alliance
From PA Consulting Group
Date September 06, 2022
Overview

Following the initial completion and delivery of the Hampton Roads Long-term Energy Roadmap report (“Report”) in
July 2022, the US Congress passed, and President Biden signed into law on August 16, 2022, the Inflation Reduction
Act of 2022 (IRA). The bill is a significant and substantial investment in the energy infrastructure and climate goals
of the US. This memo discusses the implications of the IRA and what it means to the Hampton Roads region’s long-
term natural gas supply situation, specifically the development of new natural gas pipelines in the region.

The IRA does not include any specific provisions for expediting the natural gas pipeline permitting process, however,
it is possible that such provisions will be included as a part of the short-term spending bill that must pass by
September 30, 2022, to avoid a government shutdown. The permitting provisions that could be included as part of
the spending bill may include a streamlined permitting process for energy infrastructure projects like Mountain Valley
Pipeline (MVP) that is partially constructed and connects northwest West Virginia to southern Virginia. Moreover, it
is likely that if the proposed permitting provisions are passed through the legislation, the development of natural gas
pipelines could become easier from a permitting and regulatory standpoint. However, at this point, it is uncertain what
specific provisions will be included in the final bill and whether these provisions will get enough votes in the US
Senate.

At this point, even if the proposed permitting provisions are passed through the legislation, we do not view these
provisions changing our analysis and recommendations included in the Report. Enhancing the Region’s energy
independence to drive economic growth while ensuring reliable and affordable energy supply availability to sustain
this long-term growth requires a collaborative approach. We believe that the recommendations and action items laid
out in Chapters 4-6 of the Report provide a starting point for the Region in working together in developing an energy-
secure future with the goal of sustaining and growing its economic development.

Background

Successful passage of the IRA legislation was a result of a deal brokered between Sen. Chuck Schumer (D — New
York) and Sen. Joe Manchin (D — West Virginia). Initially, Sen. Manchin did not lend his support to the IRA, killing its
chances for passage with the current makeup of the US Senate. Following a compromise which saw Sen. Manchin
seek certain concessions from Sen. Schumer and other Senate Democrats, however, the bill passed the Senate 51-
50 with Vice President Kamala Harris providing the tiebreaking vote.

Critical to this compromise between Sen. Manchin and Sen. Schumer is an energy infrastructure permitting “side-
deal” that could be part of the upcoming short-term funding bill that must pass by September 30, 2022, in order to
avert a government shutdown. However, this compromise is not explicitly part of the IRA, but it was necessary in
order to get Sen. Manchin’s support for the bill and ensure its passage in the Senate.

As part of their compromise, the senators agreed to include in the upcoming funding bill certain energy infrastructure
permitting provisions that could result in a significant overhaul to the permitting process for major infrastructure
projects.® The proposed reforms, as currently outlined, will also direct the President to identify 25 high-priority energy
infrastructure projects of “strategic national importance” and prioritize permitting for these projects. It is likely that
MVP will be one of the high-priority projects if the permitting provisions are included as a part of the funding bill.

Additional proposed reforms include, but are not limited to:

e Requiring permitting review to be completed within a certain timeline, including two years for National
Environmental Policy Act (NEPA) reviews for major projects and one year for lower impact projects;

o Streamlining the certification process of Section 401, Clean Water Act, including granting one of four final actions
(grant, grant with conditions, deny, or waive certification) within one year of requests, and prohibiting agencies
from requesting applicants to withdraw applications to stop/pause/restart the certification clock;

¢ Addressing excessive litigation delays related to infrastructure projects by setting a statute of limitations for court
challenges;

19 Source: Sen. Joe Manchin’s Office, Energy Permitting Provisions.
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o Establishing a requirement that if a federal court remands or vacates a permit, the court must set and enforce a
reasonable schedule and deadline, not to exceed 180 days, for the agency to act on remand; and

The proposed reforms, if passed as outlined, could significantly impact energy infrastructure development in the US,
particularly natural gas infrastructure. Recent cases, such as those of MVP and the cancelled Atlantic Coast Pipeline,
have demonstrated the ability of natural gas pipeline projects to become stalled for years or more in federal court as
permits are repeatedly challenged and remanded to the agencies that issued them. MVP, for instance, has seen its
Section 401 Clean Water Act permit challenged and remanded multiple times. The project has also faced delays
related to a permit from the Forest Service allowing it to cross parts of the Jefferson National Forest.

Uncertainty Looms Over Proposed Permitting Provisions

Under the proposed permitting provision reforms, a more streamlined permitting process with clearer timelines on
legal challenges and remands could promote additional pipeline development to areas in need of service or
expansion of service, particularly for energy projects such as MVP that are likely to be designated as high priority.
However, there is still significant uncertainty over what any eventual permitting reform might look like, and whether it
will in fact be part of the upcoming short-term funding bill that is to be voted on by September 30t. Further, the impact
of any proposed reform on MVP, Sen. Manchin’s requirement that relevant agencies take necessary action to permit
the completion of the pipeline, and his request that the DC Circuit have jurisdiction over any future litigation related
to the pipeline, is equally uncertain.

Moreover, if proposed provisions are included as a part of the upcoming spending bill, it is not clear, at this point,
whether the proposed permitting reform can garner enough bipartisan support. In order to pass the Senate, the
spending bill will require at least 60 votes, meaning bipartisan cooperation will be required to ensure its passage, and
the support of all Democratic Senators is not necessarily guaranteed. Some Democratic Senators have expressed
skepticism over supporting the reform, viewing it as overly favorable to the fossil fuel industry and promoting the
development of additional natural gas pipelines.

Republican Senators have also expressed hesitancy over the compromise despite its potentially positive impact on
fossil fuels. The permitting reform would likely not only help promote natural gas infrastructure, but also key parts of
the IRA related to spending on energy infrastructure projects, such as transmission lines and upgrades to support
increased renewable buildout. Partisanship is also playing a role with Sen. Lindsay Graham (R — South Carolina)
indicating that he is hesitant to help Democrats reach a compromise to promote aspects of a bill that Republicans
were broadly opposed to. It is unlikely that either party wants to see a government shutdown, though, so a
compromise on the reform is realistic before September 30, but what final form it might take remains to be
determined.

Mountain Valley Pipeline Provisions

If the proposed permitting provisions are included as part of the spending bill, it is likely that the bill would include
certain provisions for MVP. It is understood that, as a part of the compromise, Democrats have agreed that the
relevant agencies will take all necessary steps to permit the construction and operation of the Mountain Valley
Pipeline. However, such a legislative directive is rather unprecedented, and the mechanism for such an action would,
seemingly, have to impact currently pending litigation and agency permitting decisions. One way to go about this
could be for Congress to exempt the project from current federal laws, but thus far Sen. Manchin has not indicated
that is part of his proposal, nor has this potential solution been reported to have been included in any drafts of the
reform that have been reviewed by media outlets. We are also yet to see any discussion of language or terms that
would require relevant agencies to bypass any permitting regulations with respect to the pipeline.
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