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BY ELECTRONIC FILING

Mr. Bernard Logan, Clerk

c/o Document Control Center
State Corporation Commission
1300 East Main Street
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Application of Virginia Electric and Power Company for approval and certification of electric
transmission facilities: 230 kV Nebula-Raines Line #2399, 230 kV Nebula Switching Station, and
230 kV Cloud-Nebula Line #2402
Case No. PUR-2025-00014

Dear Mr. Logan:

Please find enclosed for electronic filing in the above-captioned proceeding the
application for approval of electric transmission facilities on behalf of Virginia Electric and
Power Company (the “Company”). This filing contains the Application, Appendix, Direct
Testimony, DEQ Supplement, and Environmental Routing Study, including attachments.

As indicated in Section II.A.12.b of the Appendix, an electronic copy of the map of the
Virginia Department of Transportation “General Highway Map” for Mecklenburg County, as
well as the digital geographic information system (“GIS”) map required by § 56-46.1 of the Code
of Virginia, which is Attachment II.A.2 to the Appendix, were provided via an e-room to the
Commission’s Division of Public Utility Regulation on January 22, 2025.

Please do not hesitate to call if you have any questions regarding the enclosed.
Highest regards,
U 0E
Vishwa B. Link

Enclosures

cc: William H. Chambliss, Esq.
Mr. David Essah (without enclosures)
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Mr. Neil Joshipura (without enclosures)

Mr. Michael A. Cizenski (without enclosures)
David J. DePippo, Esq.

Charlotte P. McAfee, Esq.
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Anne Hampton Andrews, Esq.

Briana M. Jackson, Esq.
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APPLICATION OF VIRGINIA ELECTRIC AND POWER COMPANY
FOR APPROVAL AND CERTIFICATION OF ELECTRIC TRANSMISSION
FACILITIES: 230 KV NEBULA-RAINES LINE #2399, 230 KV NEBULA
SWITCHING STATION, AND 230 KV CLOUD-NEBULA LINE #2402

Pursuant to § 56-46.1 of the Code of Virginia (“Va. Code”) and the Utility Facilities Act,
Va. Code § 56-265.1 et seq., Virginia Electric and Power Company (“Dominion Energy Virginia”
or the “Company”), by counsel, files with the State Corporation Commission of Virginia (the
“Commission”) this application for approval and certification of electric transmission facilities
(the “Application”). In support of its Application, Dominion Energy Virginia respectfully states
as follows:

1. Dominion Energy Virginia is a public service corporation organized under the laws
of the Commonwealth of Virginia furnishing electric service to the public within its Virginia
service territory. The Company also furnishes electric service to the public in portions of North
Carolina. Dominion Energy Virginia’s electric system—consisting of facilities for the generation,
transmission, and distribution of electric energy—is interconnected with the electric systems of
neighboring utilities and is a part of the interconnected network of electric systems serving the
continental United States. By reason of its operation in two states and its interconnections with

other utilities, the Company is engaged in interstate commerce.



2. In order to perform its legal duty to furnish adequate and reliable electric service,
Dominion Energy Virginia must, from time to time, replace existing transmission facilities or
construct new transmission facilities in its system. The electric facilities proposed in this
Application are necessary so that Dominion Energy Virginia can continue to provide reliable
electric service to its customers, consistent with applicable reliability standards.

3. In this Application, in order to provide service requested by Old Dominion Electric
Cooperative (“ODEC”) on behalf of Mecklenburg Electric Cooperative (“MEC” or the
“Customer”) for MEC to provide service to its data center customer in Mecklenburg County,
Virginia;' to relieve identified violations of mandatory North American Electric Reliability
Corporation (“NERC”) Reliability Standards; and to maintain the structural integrity and reliability
of the transmission system, Virginia Electric and Power Company (“Dominion Energy Virginia”
or the “Company”) proposes in Mecklenburg County, Virginia, to

(1) Construct a new overhead single circuit 230 kilovolt (“kV”) transmission line from

the Company’s future Raines Substation® to a proposed switching station, resulting
in 230 kV Nebula-Raines Line #2399 (or “Nebula-Raines Line”). Specifically,
Line #2399 will extend approximately 14.4 miles within a new 100-foot-wide right-

of-way, supported by weathering steel double circuit monopoles with an idle
conductor,® and utilizing three-phase twin-bundled 768.2 Aluminum Conductor

! For ease of reference, hereinafter the Application refers to MEC as the Company’s Customer requesting service.

2 In June 2023, the Company received a certificate of public convenience and necessity (“CPCN”) from the
Commission for construction and operation of new electric transmission facilities in Lunenburg and Mecklenburg
Counties, which included among other things construction of the new 500-230 kV Unity Switching Station, the new
230-36.5 kV Tunstall, Evans Creek, and Raines Substations, and related transmission lines in the South Hill area of
Mecklenburg County, Virginia (collectively, the “South Hill Project”). Accordingly, this filing refers herein to the
future Tunstall, Evans Creek, or Raines Substation individually, or collectively as the “South Hill Substations,” which
are under construction. See Application of Virginia Electric and Power Company for approval and certification of
electric transmission facilities: 500-230 kV Unity Switching Station, 230 kV Tunstall-Unity Lines #2259 and #2262,
230-36.5 kV Tunstall, Evans Creek, Raines Substations, and 230 kV Substation Interconnect Lines, Case No. PUR-
2022-00167, Final Order (June 14, 2023).

3 Given the significant load growth in the Boydton Load Area (as defined herein)—particularly as to data center load
growth—the Company is proposing that Nebula-Raines Line #2399 be constructed utilizing 230 kV double circuit
construction with an idle 230 kV conductor, which will be needed to prevent a future 300 MW N-1-1 load drop
violation and provide thermal support for the lines connecting the Boydton Load Area to the east, without requiring
new right-of-way or expansion of the transmission right-of-way corridors proposed herein when the need arises. See
Section I.A of the Appendix submitted with this Application. To the extent that the Company’s Project is approved
as proposed, the Company believes that it is reasonable and prudent to construct the Nebula-Raines Line utilizing 230



Steel Supported/Trapezoidal Wire/High Strength (“ACSS/TW/HS”) conductor
with a summer transfer capability of 1,573 MVA.*

(i1) Construct a new 230 kV switching station in Mecklenburg, County, Virginia on
property owned by the Customer (the “Nebula Switching Station” or “Nebula
Station”).

(ii1))  Construct a new overhead single circuit 230 kV transmission line from the
Company’s existing 230-115 kV Cloud Switching Station to the proposed 230 kV
Nebula Station, resulting in 230 kV Cloud-Nebula Line #2402 (or “Cloud-Nebula
Line”). Specifically, Line #2402 will extend approximately 0.9 mile within a new
100-foot-wide right-of-way, supported by weathering steel double circuit

monopoles with an idle conductor,’ and utilizing three-phase twin-bundled 768.2
ACSS/TW/HS conductor with a summer transfer capability of 1,573 MVA.

(iv)  Perform minor station-related work at the future Raines Substation and existing
Cloud Switching Station.

The Nebula-Raines Line, the Nebula Switching Station, the Cloud-Nebula Line, and station-
related work are collectively referred to as the “Cloud-Nebula-Raines Transmission Project” or
“Project.”

4. The Project is needed to ensure that Dominion Energy Virginia can provide service
requested by MEC to serve its data center customer in Mecklenburg County, Virginia, and to
relieve identified violations of mandatory NERC Reliability Standards in order to maintain reliable

electric service to customers in the load area, which, for purposes of this Application, is defined

kV double circuit construction with an idle 230 kV conductor installed on the proposed double circuit monopoles to
allow for the future energization of the idle 230 kV conductor when the need arises. See Attachment I1.A.5.a of the
Appendix. The Company will seek Commission approval to energize the idle 230 kV conductor in the future.

4 Apparent power, measured in megavolt amperes (“MVA”), is made up of real power (megawatt or “MW”) and
reactive power (megavolt ampere reactive or “MVAR”).

5 See supra, n. 3. Similar to the Nebula-Raines Line, given the significant load growth in the Boydton Load Area (as
defined herein), the Company is proposing that Cloud-Nebula Line #2402 be constructed utilizing 230 kV double
circuit construction with an idle 230 kV conductor, which will be needed to prevent a future 300 MW N-1-1 load drop
violation and provide thermal support for the lines connecting the Boydton Load Area to the east, without requiring
new right-of-way or expansion of the transmission right-of-way corridors proposed herein when the need arises. See
Section I.A of the Appendix. To the extent that the Company’s Project is approved as proposed, the Company believes
that it is reasonable and prudent to construct the Cloud-Nebula Line utilizing 230 kV double circuit construction with
an idle 230 kV conductor installed on the proposed double circuit monopoles to allow for the future energization of
the idle 230 kV conductor when the need arises. See Attachment I1.A.5.a of the Appendix. The Company will seek
Commission approval to energize the idle 230 kV conductor in the future.




as the area extending generally east from the Town of Boydton, Virginia (the “Boydton Load
Area”), and also includes customers in the load area surrounding the Company’s existing South
Hill Substation, inclusive of the Town of South Hill in Mecklenburg County, Virginia (the “South
Hill Load Area”), to the extent described herein.

5. As to the Customer’s requested service, the proposed Project—including the
Nebula-Raines Line, the Nebula Station, and the Cloud-Nebula Line—is needed to interconnect
and serve MEC’s Visor delivery point (“DP”) located in Mecklenburg County, Virginia, and to
maintain reliable service for the overall load growth in the Boydton Load Area, in compliance with
mandatory NERC Reliability Standards. MEC’s DP request projected a total of 221 MW of
projected load in the first 10 years (i.e., by 2035) and requested energization in 2028.

6. As to the identified violations, the proposed Project is needed to resolve three
NERC reliability violations. In the Company’s reliability analysis of the currently under
construction South Hill Substations, the Company identified a 300 MW load drop violation under
two scenarios that would impact the South Hill Load Area. Additionally, in consideration of
MEC’s three additional DP requests for service in the Project area, the Company identified an N-
1-1 thermal violation and an N-1-1 voltage violation that would impact the Boydton Load Area.
The N-1-1 thermal violation also was identified in the PJM Interconnection, L.L.C. (“PJM”) 2024
Open Window #1, with the preferred solution being a new 230 kV line between Cloud Switching
Station and Raines Substation. If not relieved by the Project, these NERC reliability violations
would severely impact the transmission system’s ability to provide reliable service to Dominion
Energy Virginia’s customers in the Boydton and South Hill Load Areas. Specifically, the proposed
Project will bring a new 230 kV source from the east, which will resolve the identified NERC

criteria violations and address the projected and future load growth anticipated in the Boydton and



South Hill Load Areas.

7. Accordingly, the Project as proposed herein—including the Nebula-Raines Line,
the Nebula Station, and the Cloud-Nebula Line—is required to provide service requested by the
Customer, mitigate identified NERC reliability violations, and maintain reliable service for overall
load growth in the Project area.

8. For the Nebula-Raines Line, the Company identified an approximately 14.4-mile
overhead proposed route (“Nebula-Raines Proposed Route” or “Nebula-Raines Route 57) as well
as an approximately 15.4-mile overhead alternative route (“Nebula-Raines Alternative Route 1”
or “Nebula-Raines Route 1), an approximately 14.9-mile overhead alternative route (‘“Nebula-
Raines Alternative Route 3” or “Nebula-Raines Route 3”), and an approximately 15.0-mile
overhead alternative route (“Nebula-Raines Alternative Route 4 or “Nebula-Raines Route 47).6

0. The Nebula-Raines Proposed Route is the shortest of the Nebula-Raines Line route
alternatives and would require correspondingly the least right-of-way acreage. While the Nebula-
Raines Proposed Route would cross the most total wetlands of the four routes, it has the fewest
impacts to forested wetlands, landowners crossed, and forested impacts, second fewest agricultural
lands crossed, and tied for the fewest perennial stream crossings. The route also has the most
collocation of any of the Nebula-Raines Line routes. The Nebula-Raines Proposed Route would
also have the fewest residences within 500 feet of the centerline (11) compared to Alternative
Route 1 (15), Alternative Route 3 (16), and Alternative Route 4 (17). Finally, the Proposed Route
has the least impact on ecological cores (92.5 acres) and in particular to C2 ranked cores (31.1

acres). For these reasons, the Company selected Route 5 as the Nebula-Raines Proposed Route.

® The Company also studied but rejected early during the routing process an approximately 14.9-mile overhead
alternative route, Nebula-Raines Alternative Route 2 or Nebula-Raines Route 2. After the Company eliminated that
route from further study it did not rename or renumber the other routes sequentially. For additional information on
rejected routes, see Section 3.8 of the Environmental Routing Study submitted with this Application.



10.  For the Cloud-Nebula Line, the Company identified an approximately 0.9-mile
overhead proposed route (“Cloud-Nebula Proposed Route”).

11.  In developing a route for the Cloud-Nebula Line, the Company aimed to reduce
impacts to the one privately owned parcel located between the proposed Nebula Station and the
existing Cloud Switching Station. To achieve this, the Company looked to route the line along the
edges of the parcel. All other route options would have routed through the middle of this parcel
or would have resulted in a longer route that impacted an additional parcel. Ultimately the
Company identified only one viable overhead route alternative. For these reasons, the Company
selected the Cloud-Nebula Proposed Route.

12. The Company is proposing all of these Proposed and Alternative Routes for
Commission consideration and notice. Discussion of these Proposed and Alternative Routes, as
well as other overhead routes that the Company studied but ultimately rejected, is provided in
Section II of the Appendix and discussed in more detail in the Environmental Routing Study
submitted with the Application.

13. The proposed 230 kV Nebula Switching Station will be constructed with fourteen
230 kV 4000 ampere (“A’) breakers with an ultimate design of six rows of breakers arranged in a
breaker-and-a-half configuration. The Nebula Switching Station will be designed to provide six
230 kV feeds to serve MEC’s Visor DP. The total area of the Nebula Station is approximately
11.3 acres.

14. The desired in-service target date for the proposed Project is November 1, 2028.
The Company estimates it will take approximately 37 months for detailed engineering, materials
procurement, permitting, real estate, and construction after a final order from the Commission.

Accordingly, to support this estimated construction timeline and construction plan, the Company



respectfully requests a final order by September 30, 2025. Should the Commission issue a final
order by September 30, 2025, to accommodate long-lead materials procurement, the Company
estimates that construction should begin around June 2027, and be completed by November 1,
2028. This schedule is contingent upon obtaining the necessary permits, real estate, and outages,
the latter of which may be particularly challenging due to the amount of new load growth, rebuilds,
and new builds scheduled to occur in this load area. Dates may need to be adjusted based on
permitting delays or design modifications to comply with additional agency requirements
identified during the permitting application process, as well as the ability to schedule outages, and
unpredictable delays due to labor shortages, or materials/supply issues. This schedule is also
contingent upon the Company’s ability to negotiate for easements with property owners along the
approved routes without the need for additional litigation.

15. In addition, the Company is monitoring actively regulatory changes and
requirements associated with the Northern long-eared bat (“NLEB”) and how they could
potentially impact construction timing associated with time of year restrictions (“TOYRs”). The
U.S. Fish and Wildlife Service (“USFWS”) previously indicated that it planned to issue final
NLEB guidance to replace the interim guidance by April 1, 2024; however, the interim guidance
has been extended by USFWS until late summer 2024. The Company is tracking actively updates
from the USFWS with respect to the final guidance. Once issued, the Company plans to review
and follow the final guidance to the extent it applies to the Company’s projects. Until the final
guidance is issued, the Company will continue following the interim guidance. For projects that
may require additional coordination, the Company will coordinate with the USFWS.

16. The Company is also monitoring potential regulatory changes associated with the

potential up-listing of the Tricolored bat (“TCB”’). On September 14, 2022, the USFWS published



the proposed rule to the Federal Register to list the TCB as endangered under the Endangered
Species Act. USFWS extended its Final Rule issuance target from September 2023 to September
2024. The Company is tracking actively this ruling and evaluating the effects of potential
outcomes on Company projects’ permitting, construction, and in-service dates, including electric
transmission projects.

17.  Any adjustments to this Project schedule resulting from these or similar challenges
could necessitate a minimum of a six- to twelve-month delay in the targeted in-service date.
Accordingly, for purposes of judicial economy, the Company requests that the Commission issue
a final order approving both a desired in-service target date (i.e., November 1, 2028) and an
authorization sunset date (i.e., November 1, 2029) for energization of the Project.

18. The total estimated conceptual cost of the Project as proposed is approximately
$129.5 million, which includes approximately $107.0 million for transmission-related work and
approximately $22.5 million for substation-related work (2024 dollars).’

19. Based on consultations with the Virginia Department of Environmental Quality
(“DEQ”), the Company has developed a supplement (“DEQ Supplement”) containing information
designed to facilitate review and analysis of the proposed facilities by the DEQ and other relevant
agencies. The DEQ Supplement is attached to this Application.

20. Based on the Company’s experience, the advice of consultants, and a review of
published studies by experts in the field, the Company believes that there is no causal link to
harmful health or safety effects from electric and magnetic fields generated by the Company’s

existing or proposed facilities. Section IV of the Appendix provides further details on Dominion

" These total Project costs include projected real estate costs that the Company anticipates will be required to acquire
the property rights for the Project, and exclude excess facilities charges as described in Section L.I of the Appendix.



Energy Virginia’s consideration of the health aspects of electric and magnetic fields.

21. Section V of the Appendix provides a proposed route description for public notice
purposes and a list of federal, state, and local agencies and officials that the Company has or will
notify about the Application.

22.  Inaddition to the information provided in the Appendix, the DEQ Supplement, and
the Environmental Routing Study, this Application is supported by the pre-filed direct testimony
of Company Witnesses Samuel L. Carter, Chloe A. Genova, Mohammad M. Othman, Hannah
Hurst, and Matt L. Teichert filed with this Application.

23.  Finally, Dominion Energy Virginia requests that, to the extent the Commission
modifies the deadline for responses to interrogatories and requests for production of documents in
5 VAC 5-20-260, the Commission grant Staff and the parties seven calendar days in order to afford
adequate time to provide comprehensive responses to discovery.

WHEREFORE, Dominion Energy Virginia respectfully requests that the Commission:

(a) direct that notice of this Application be given as required by § 56-46.1 of
the Code of Virginia;

(b) approve pursuant to § 56-46.1 of the Code of Virginia the construction of
the Project; and,

() grant a certificate of public convenience and necessity for the Project under

the Utility Facilities Act, § 56-265.1 et seq. of the Code of Virginia.
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EXECUTIVE SUMMARY

In order to provide service requested by Old Dominion Electric Cooperative (“ODEC”) on behalf
of Mecklenburg Electric Cooperative (“MEC” or the “Customer”) for MEC to provide service to
its data center customer in Mecklenburg County, Virginia;' to relieve identified violations of
mandatory North American Electric Reliability Corporation (“NERC”) Reliability Standards; and
to maintain the structural integrity and reliability of the transmission system, Virginia Electric and
Power Company (“Dominion Energy Virginia” or the “Company”) proposes in Mecklenburg
County, Virginia, to:

(1) Construct a new overhead single circuit 230 kilovolt (“kV”) transmission line from the
Company’s future Raines Substation® to a proposed switching station, resulting in 230
kV Nebula-Raines Line #2399 (or “Nebula-Raines Line). Specifically, Line #2399
will extend approximately 14.4 miles within a new 100-foot-wide right-of-way,
supported primarily by weathering steel double circuit monopoles with an idle
conductor,’ and utilizing three-phase twin-bundled 768.2 Aluminum Conductor Steel
Supported/Trapezoidal Wire/High Strength (“ACSS/TW/HS”) conductor with a
summer transfer capability of 1,573 MVA.*

(i1) Construct a new 230 kV switching station in Mecklenburg, County, Virginia on
property owned by the Customer (the “Nebula Switching Station” or “Nebula Station”).

(ii1)  Construct a new overhead single circuit 230 kV transmission line from the Company’s
existing 230-115 kV Cloud Switching Station to the proposed 230 kV Nebula Station,
resulting in 230 kV Cloud-Nebula Line #2402 (or “Cloud-Nebula Line”). Specifically,
Line #2402 will extend approximately 0.9 mile within a new 100-foot-wide right-of-

! For ease of reference, hereinafter this Appendix refers to MEC as the Company’s Customer requesting service.

2 In June 2023, the Company received a certificate of public convenience and necessity (“CPCN”) from the State
Corporation Commission (“Commission”) for construction and operation of new electric transmission facilities in
Lunenburg and Mecklenburg Counties, which included among other things construction of the new 500-230 kV Unity
Switching Station, the new 230-36.5 kV Tunstall, Evans Creek, and Raines Substations, and related transmission lines
in the South Hill area of Mecklenburg County, Virginia (collectively, the “South Hill Project”). Accordingly, this
Appendix refers herein to the future Tunstall, Evans Creek, or Raines Substation individually, or collectively as the
“South Hill Substations,” which are under construction. See Application of Virginia Electric and Power Company for
approval and certification of electric transmission facilities: 500-230 kV Unity Switching Station, 230 kV Tunstall-
Unity Lines #2259 and #2262, 230-36.5 kV Tunstall, Evans Creek, Raines Substations, and 230 kV Substation
Interconnect Lines, Case No. PUR-2022-00167, Final Order (June 14, 2023).

3 Given the significant load growth in the Boydton Load Area (as defined herein)—particularly as to data center load
growth—the Company is proposing that Nebula-Raines Line #2399 be constructed utilizing 230 kV double circuit
construction with an idle 230 kV conductor, which will be needed to prevent a future 300 MW N-1-1 load drop
violation and provide thermal support for the lines connecting the Boydton Load Area to the east, without requiring
new right-of-way or expansion of the transmission right-of-way corridors proposed herein when the need arises. See
Section I.LA. To the extent that the Company’s Project is approved as proposed, the Company believes that it is
reasonable and prudent to construct the Nebula-Raines Line utilizing 230 kV double circuit construction with an idle
230 kV conductor installed on the proposed double circuit monopoles to allow for the future energization of the idle
230 kV conductor when the need arises. See Attachment II.A.5.a. The Company will seek Commission approval to
energize the idle 230 kV conductor in the future.

4 Apparent power, measured in megavolt amperes (“MVA”), is made up of real power (megawatt or “MW”) and
reactive power (megavolt ampere reactive or “MVAR”).



way, supported primarily by weathering steel double circuit monopoles with an idle
conductor,’ and utilizing three-phase twin-bundled 768.2 ACSS/TW/HS conductor
with a summer transfer capability of 1,573 MVA.

(iv)  Perform minor station-related work at the future Raines Substation and existing Cloud
Switching Station.

The Nebula-Raines Line, the Nebula Switching Station, the Cloud-Nebula Line, and station-
related work are collectively referred to as the “Cloud-Nebula-Raines Transmission Project” or
“Project.”

The Project is needed to ensure that Dominion Energy Virginia can provide service requested by
MEC to serve its data center customer in Mecklenburg County, Virginia, and to relieve identified
violations of mandatory NERC Reliability Standards in order to maintain reliable electric service
to customers in the load area, which, for purposes of this Application, is defined as the area
extending generally east from the Town of Boydton, Virginia (the “Boydton Load Area”), and also
includes customers in the load area surrounding the Company’s existing South Hill Substation,
inclusive of the Town of South Hill in Mecklenburg County, Virginia (the “South Hill Load
Area”), to the extent described herein.

As to the Customer’s requested service, the proposed Project—including the Nebula-Raines Line,
the Nebula Station, and the Cloud-Nebula Line—is needed to interconnect and serve MEC’s Visor
delivery point (“DP”) located in Mecklenburg County, Virginia, and to maintain reliable service
for the overall load growth in the Boydton Load Area, in compliance with mandatory NERC
Reliability Standards. MEC’s DP request projected a total of 221 MW of projected load in the
first 10 years (i.e., by 2035) and requested energization in 2028.

As to the identified violations, the proposed Project is needed to resolve three NERC reliability
violations. In the Company’s reliability analysis of the currently under construction South Hill
Substations, the Company identified a 300 MW load drop violation under two scenarios that would
impact the South Hill Load Area. Additionally, in consideration of MEC’s three additional DP
requests for service in the Project area, the Company identified an N-1-1 thermal violation and an
N-1-1 voltage violation that would impact the Boydton Load Area. The N-1-1 thermal violation
also was identified in the PJM Interconnection, L.L.C. (“PJM”) 2024 Open Window #1, with the
preferred solution being a new 230 kV line between Cloud Switching Station and Raines
Substation. If not relieved by the Project, these NERC reliability violations would severely impact
the transmission system’s ability to provide reliable service to Dominion Energy Virginia’s
customers in the Boydton and South Hill Load Areas. Specifically, the proposed Project will bring
anew 230 kV source from the east, which will resolve the identified NERC criteria violations and

5 See supra, n. 3. Similar to the Nebula-Raines Line, given the significant load growth in the Boydton Load Area (as
defined herein), the Company is proposing that Cloud-Nebula Line #2402 be constructed utilizing 230 kV double
circuit construction with an idle 230 kV conductor, which will be needed to prevent a future 300 MW N-1-1 load drop
violation and provide thermal support for the lines connecting the Boydton Load Area to the east, without requiring
new right-of-way or expansion of the transmission right-of-way corridors proposed herein when the need arises. See
Section I.LA. To the extent that the Company’s Project is approved as proposed, the Company believes that it is
reasonable and prudent to construct the Cloud-Nebula Line utilizing 230 kV double circuit construction with an idle
230 kV conductor installed on the proposed double circuit monopoles to allow for the future energization of the idle
230 kV conductor when the need arises. See Attachment [1.A.5.a. The Company will seek Commission approval to
energize the idle 230 kV conductor in the future.
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address the projected and future load growth anticipated in the Boydton and South Hill Load Areas.

Accordingly, the Project as proposed herein—including the Nebula-Raines Line, the Nebula
Station, and the Cloud-Nebula Line—is required to provide service requested by the Customer,
mitigate identified NERC reliability violations, and maintain reliable service for overall load
growth in the Project area.

For the Nebula-Raines Line, the Company identified an approximately 14.4-mile overhead
proposed route (“Nebula-Raines Proposed Route” or “Nebula-Raines Route 5) as well as an
approximately 15.4-mile overhead alternative route (“Nebula-Raines Alternative Route 17 or
“Nebula-Raines Route 1), an approximately 14.9-mile overhead alternative route (‘“Nebula-
Raines Alternative Route 3” or “Nebula-Raines Route 3”), and an approximately 15.0-mile
overhead alternative route (“Nebula-Raines Alternative Route 4 or “Nebula-Raines Route 47).6

For the Cloud-Nebula Line, the Company identified an approximately 0.9-mile overhead proposed
route (“Cloud-Nebula Proposed Route™).

The Company is proposing all of the Proposed and Alternative Routes identified above for notice
and Commission consideration. Discussion of the routes is provided in Section II of the Appendix
and in the Environmental Routing Study (or “Routing Study”’) included with the Application.

The proposed 230 kV Nebula Switching Station will be constructed with fourteen 230 kV 4000
ampere (“A”) breakers with an ultimate design of six rows of breakers arranged in a breaker-and-
a-half configuration. The Nebula Switching Station will be designed to provide six 230 kV feeds
to serve MEC’s Visor DP. The total area of the Nebula Station is approximately 11.3 acres.

The total estimated conceptual cost of the Project as proposed is approximately $129.5 million,
which includes approximately $107.0 million for transmission-related work and approximately
$22.5 million for substation-related work (2024 dollars).’

The desired in-service target date for the proposed Project is November 1, 2028. The Company
estimates it will take approximately 37 months for detailed engineering, materials procurement,
permitting, real estate, and construction after a final order from the Commission. Accordingly, to
support this estimated construction timeline and construction plan, the Company respectfully
requests a final order by September 30, 2025. Should the Commission issue a final order by
September 30, 2025, to accommodate long-lead materials procurement, the Company estimates
that construction should begin around June 2027, and be completed by November 1, 2028. This
schedule is contingent upon obtaining the necessary permits, real estate, and outages, the latter of
which may be particularly challenging due to the amount of new load growth, rebuilds, and new
builds scheduled to occur in this load area. Dates may need to be adjusted based on permitting
delays or design modifications to comply with additional agency requirements identified during
the permitting application process, as well as the ability to schedule outages, and unpredictable

® The Company also studied but rejected early during the routing process an approximately 14.9-mile overhead
alternative route, Nebula-Raines Alternative Route 2 or Nebula-Raines Route 2. After the Company eliminated that
route from further study it did not rename or renumber the other routes sequentially. For additional information on
rejected routes, see Section 3.8 of the Environmental Routing Study.

" These total Project costs include projected real estate costs that the Company anticipates will be required to acquire
the property rights for the Project, and exclude excess facilities charges as described in Section LI (see infra, n. 34).
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delays due to labor shortages, or materials/supply issues. This schedule is also contingent upon
the Company’s ability to negotiate for easements with property owners along the approved routes
without the need for additional litigation.

In addition, the Company is monitoring actively regulatory changes and requirements associated
with the Northern long-eared bat (“NLEB”) and how they could potentially impact construction
timing associated with time of year restrictions (“TOYRs”). The U.S. Fish and Wildlife Service
(“USFWS”) previously indicated that it planned to issue final NLEB guidance to replace the
interim guidance by April 1, 2024; however, the interim guidance has been extended by USFWS
until late summer 2024. The Company is tracking actively updates from the USFWS with respect
to the final guidance. Once issued, the Company plans to review and follow the final guidance to
the extent it applies to the Company’s projects. Until the final guidance is issued, the Company
will continue following the interim guidance. For projects that may require additional
coordination, the Company will coordinate with the USFWS.

The Company is also monitoring potential regulatory changes associated with the potential up-
listing of the Tricolored bat (“TCB”). On September 14, 2022, the USFWS published the proposed
rule to the Federal Register to list the TCB as endangered under the Endangered Species Act.
USFWS extended its Final Rule issuance target from September 2023 to September 2024. The
Company is tracking actively this ruling and evaluating the effects of potential outcomes on
Company projects’ permitting, construction, and in-service dates, including electric transmission
projects.

Any adjustments to this Project schedule resulting from these or similar challenges could
necessitate a minimum of a six- to twelve-month delay in the targeted in-service date.
Accordingly, for purposes of judicial economy, the Company requests that the Commission issue
a final order approving both a desired in-service target date (i.e., November 1, 2028) and an
authorization sunset date (i.e., November 1, 2029) for energization of the Project.
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I NECESSITY FOR THE PROPOSED PROJECT

A.

Response:

State the primary justification for the proposed project (for example, the most
critical contingency violation including the first year and season in which the
violation occurs). In addition, identify each transmission planning standard(s)
(of the Applicant, regional transmission organization (“RTO”), or North
American Electric Reliability Corporation) projected to be violated absent
construction of the facility.

The Project is necessary to ensure that Dominion Energy Virginia can provide
service requested by the Customer in Mecklenburg County, Virginia; to relieve
identified violations of mandatory NERC Reliability Standards; and to maintain
reliable electric service to customers in the Project area. See Attachment [.A.1 for
an overview map of the proposed Project along the Proposed Routes for the Nebula-
Raines Line and the Cloud-Nebula Line, which includes the general boundaries for
the Boydton Load Area and the South Hill Load Area.

Dominion Energy Virginia’s transmission system is responsible for providing
transmission service (i) for redelivery to the Company’s retail customers; (ii) to
Appalachian Power Company, ODEC, Northern Virginia Electric Cooperative,
Central Virginia Electric Cooperative, and Virginia Municipal Electric Association
for redelivery to their retail customers in Virginia; and (iii) to North Carolina
Electric Membership Corporation and North Carolina Eastern Municipal Power
Agency for redelivery to their customers in North Carolina (collectively, the “DOM
Zone”). The Company needs to be able to maintain the overall, long-term reliability
of its transmission system to meet its customers’ evolving power needs in the
future.

Dominion Energy Virginia is part of the PJM regional transmission organization
(“RTO”), which provides service to a large portion of the eastern United States.
PJM is currently responsible for ensuring the reliability and coordinating the
movement of electricity through all or parts of Delaware, Illinois, Indiana,
Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania,
Tennessee, Virginia, West Virginia, and the District of Columbia. This service area
has a population of approximately 65 million and, on August 2, 2006, set a record
high of 165,563 MW for summer peak demand, of which Dominion Energy
Virginia’s load portion was approximately 19,256 MW. On December 24, 2022,
the DOM Zone set a record high of 22,189 MW for winter peak demand. On July
16, 2024, the DOM Zone set a summer and all-time record demand of 23,127 MW.
Based on the 2024 PJM Load Forecast, the DOM Zone is expected to grow with
average growth rates of 5.6% summer and 5.1% winter over the next 10 years
compared to the PJM average of 1.7% and 2.0% over the same period for the



summer and winter, respectively.®

Dominion Energy Virginia is also part of the Eastern Interconnection transmission
grid, meaning its transmission system is interconnected, directly or indirectly, with
all of the other transmission systems in the United States and Canada between the
Rocky Mountains and the Atlantic coast, except for Quebec and most of Texas. All
of the transmission systems in the Eastern Interconnection are dependent on each
other for moving bulk power through the transmission system and for reliability
support. Dominion Energy Virginia’s service to its customers is extremely reliant
on a robust and reliable regional transmission system.

NERC has been designated by the Federal Energy Regulatory Commission
(“FERC”) as the electric reliability organization for the United States. Accordingly,
NERC requires that the planning authority and transmission planner develop
planning criteria to ensure compliance with NERC Reliability Standards.
Mandatory NERC Reliability Standards require that a transmission owner (“TO”)
develop facility interconnection requirements that identify load and generation
interconnection minimum requirements for a TO’s transmission system, as well as
the TO’s reliability criteria.’

Federally mandated NERC Reliability Standards constitute minimum criteria with
which all public utilities must comply as components of the interstate electric
transmission system. Moreover, the Energy Policy Act of 2005 mandates that
electric utilities must follow these NERC Reliability Standards, and imposes fines
on utilities found to be in noncompliance up to $1.3 million a day per violation.

PJM’s Regional Transmission Expansion Plan (“RTEP”) is the culmination of a
FERC-approved annual transmission planning process that includes extensive
analysis of the electric transmission system to determine any needed
improvements.'® PJM’s annual RTEP is based on the effective criteria in place at
the time of the analyses, including applicable standards and criteria of NERC, PJM,
and local reliability planning criteria, among others.!! Projects identified through
the RTEP process are developed by the TO in coordination with PJM, and are
presented at the Transmission Expansion Advisory Committee (“TEAC”) meetings
prior to inclusion in the RTEP, which is then presented for approval to the PJM
Board of Managers (the “PJM Board”).

8 A copy of the 2024 PJM Load Forecast Report is available at the following: https:/www.pjm.com/-
/media/library/reports-notices/load-forecast/2024-load-report.ashx. See, in particular, page 3 (PJM) and pages 28,
35,39 (DOM Zone).

% See Facility Connection (“FAC”) Standard FAC-001-4 (effective January 1, 2024), which can be found at
https://www.nerc.com/pa/Stand/Reliability%20Standards/FAC-001-4.pdf.

10PJM Manual 14B (effective June 27, 2024) focuses on the RTEP process and can be found at https://www.pjm.com/-
/media/documents/manuals/m14b.ashx.

' See PJM Manual 14B, Attachment D: PJM Reliability Planning Criteria. See supra, n. 10 for a link to PJM Manual
14B.




Outcomes of the RTEP process include three types of transmission system upgrades
or projects: (i) baseline upgrades are those that resolve a system reliability criteria
violation, which can include planning criteria from NERC, ReliabilityFirst, SERC
Reliability Corporation, PJM, and TOs; (ii) network upgrades are new or upgraded
facilities required primarily to eliminate reliability criteria violations caused by
proposed generation, merchant transmission, or long-term firm transmission
service requests; and (iii) supplemental projects are projects initiated by the TO in
order to interconnect new customer load, address degraded equipment
performance, improve operational flexibility and efficiency, and increase
infrastructure resilience. See Section 1.J for a discussion of the PJM process as it
relates to this Project.

Mecklenburg, Virginia, has seen much data center development over the last
decade. To address this significant load growth, the Company has constructed, is
constructing, or plans to construct the following infrastructure in this area:

e The Company has three existing substations (Ridge Road Substation (90
MW existing), Boydton Plank Substation (48 MW existing), and Herbert
Substation (34 MW existing)) that serve a current data center in the area.

e The Company received Commission approval in 2022 to convert the
existing 115 kV Easters Switching Station (180 MW by 2027) to 230 kV in
MEC’s service territory in order to serve a new data center development.'?

e The Company also received Commission approval in 2022 to expand the
existing 115 kV Cloud Switching Station (322 MW by 2027) to include 230
kV in MEC’s service territory in order to serve a new data center
development.'?

e The Company received Commission approval in 2023 to construct a new
500-230 kV Finneywood Switching Station and a new 230 kV Butler Farm
Substation (318 MW by 2032) in Mecklenburg County to serve new data
center development in this area.'*

e The Company received Commission approval in 2023 to construct a new
500-230 kV Unity Switching Station, and 230-34.5 kV Tunstall (144 MW
by 2032), Evans Creek (230 MW by 2031), and Raines (96 MW by 2031)

12 See Application of Virginia Electric and Power Company, For approval and certification of electric transmission
facilities: Line #235 Extension to Cloud 230 kV Switching Station and related projects, Case No. PUR-2021-00137,
Final Order (Feb. 22, 2022).

13 See supra, n. 12.

14 See Application of Virginia Electric and Power Company for approval and certification of electric transmission
facilities: Butler Farm to Clover 230 kV line, Butler Farm to Finneywood 230 kV Line and Related Projects, Case
No. PUR-2022-00175, Final Order (May 31, 2023).



Substations to serve three new data center developments in this same area.'®

e The Company received Commission approval in 2024 to build two new 230
kV lines and convert thel15 kV Jeffress Switching Station to 230 kV (240
MW by 2030) in MEC’s service territory in order to serve a new data center
development.

e The 115 kV Bishop Switching Station will be connected March 2025 to
serve a new data center development (45 MW projected in MEC’s DP
request by 2027).

e The 230 kV Allen Creek Switching Station will be connected December
2025 to serve a new data center development (135 MW projected in MEC’s
DP request by 2029).

All of these data center developments are in a rural area where additional load
cannot be added without constructing additional transmission and distribution
infrastructure.

NEED FOR THE PROJECT

The Project is needed to ensure that Dominion Energy Virginia can provide service
requested by MEC to serve its data center customer in Mecklenburg County,
Virginia, and to relieve identified violations of mandatory NERC Reliability
Standards in order to maintain reliable electric service to customers in the Boydton
Load Area, as well as in the South Hill Load Area, to the extent described herein.

Customer Requested Service

The Nebula-Raines Line, the Nebula Switching Station, and the Cloud-Nebula
Line, as proposed, are needed to interconnect and serve MEC’s Visor DP located
in Mecklenburg County, Virginia, and to maintain reliable service for the overall
load growth in the Boydton Load Area, in compliance with mandatory NERC
Reliability Standards. See Attachment [.A.1 for an overview map of the proposed
Project.

In April 2024, ODEC, on behalf of MEC, submitted a DP request to the Company’s
Transmission Planning group for construction of a new switching station (i.e., the
proposed Nebula Switching Station) to serve MEC’s Visor DP in Mecklenburg
County, Virginia. The DP request projected a winter load of 12 MW in 2028,
growing to 221 MW in the first 10 years (i.e., by 2035), and requested an
energization date of December 1, 2028.

See Section I.C for discussion as to existing area infrastructure and why it is
incapable of serving this need. See Section I.J for a discussion of the PJM process

15 See supra, n. 2.



as it relates to this Project.
NERC Reliability Violations
The proposed Project also is needed to resolve three NERC reliability violations.

In the Company’s reliability analysis of the currently under construction South Hill
Substations, the Company identified a 300 MW load drop violation under two
scenarios. Additionally, in consideration of MEC’s three additional DP requests
for service in the Project area, the Company identified an N-1-1 thermal violation
and an N-1-1 voltage violation that would impact the Boydton Load Area. The N-
1-1 thermal violation also was identified in the PJM 2024 Open Window #1, with
the preferred solution being a new 230 kV line between Cloud Switching Station
and Raines Substation. If not relieved by the Project, these NERC reliability
violations would severely impact the transmission system’s ability to provide
reliable service to Dominion Energy Virginia’s customers in the Boydton and South
Hill Load Areas. Specifically, the proposed Project will bring a new 230 kV source
from the east, which will resolve the identified NERC criteria violations and
address the projected and future load growth anticipated in the Boydton and South
Hill Load Areas. See Section L.J.

300 MW Load Drop Violation (South Hill Load Area)

In 2022, the Company received DP requests for three new substations (i.e., the
South Hill Substations) to accommodate new data center developments in
Mecklenburg, Virginia, including the Tunstall Substation (144 MW by 2032),
Evans Creek Substation (230 MW by 2031), and Raines Substation (96 MW by
2031). As aresult, the Company presented the need for the South Hill Substations
to PJM at the May 10, 2022 TEAC Meeting, and the solution at the July 12, 2022
TEAC Meeting. See Attachment [.A.2 and Attachment I.A.3 for the South Hill
Substations need and solution slides, respectively. See also Section 1.J of the South
Hill Project Appendix submitted in Case No. PUR-2022-00167. That project was
classified as a supplemental project (Supplemental Project DOM-2022-0027,
DOM-2022-0028, DOM-2022-0029) and was accepted into the 2024 Local Plan.
In October 2022, the Company filed an application with the Commission for
approval of the South Hill Project, which was necessary to ensure that the Company
could maintain and improve reliable electric service to customers in the South Hill
Load Area, in Mecklenburg County, Virginia. The South Hill Substations were
approved by the Commission on June 14, 2023, in Case No. PUR-2022-00167.1¢
Tunstall (144 MW by 2032), Evans Creek (230 MW by 2031), and Raines (96 MW
by 2031)

Given that the Company’s Distribution Planning group projected an aggregate load
at the South Hill Substations in excess of 450 MW, the Company’s reliability
analysis identified a 300 MW N-1-1 load drop violation under two scenarios: (i)

16 See supra, n. 2.



the loss of Tunstall-Unity Line #2259 and Tunstall-Unity Line #2262, or (ii) the
loss of Raines-Tunstall Line #2275 and Evans Creek-Tunstall Line #2274. The
proposed Cloud-Nebula and Nebula-Raines Lines will resolve this potential NERC
reliability violation identified by the Company’s reliability analysis of the South
Hill Substations by providing a new 230 kV source to the future Raines Substation.

N-1-1 Thermal and Voltage Violations (Boydton Load Area)

Between 2023 and 2024, MEC submitted new and/or updated DP requests to serve
the following MEC data center load at the following DPs:

e MEC’s Timber 1 DP: 180 MW projected load in MEC’s DP request from
the Company’s Easters Switching Station by 2031;

e MEC’s Timber 2 DP: 135 MW projected load in MEC’s DP request from
the Company’s Allen Creek Switching Station by 2031; and

e MEC’s Coleman Creek DP: 322 MW total projected load in two MEC
DP requests from the Company’s Cloud Switching Station by 2026 (178
MW) and 2027 (144 MW).

Given this significant aggregate load growth in excess of 600 MW in the Boydton
Load Area, the Company identified a thermal violation and a voltage violation
overloading Cloud-Kerr Dam Line #38 (greater than 100% emergency rating) and
low voltage at Cloud, Easters and Allen Creek Switching Stations (less than 0.90
per unit (“pu”)) for the loss of Clover-Easters Line #2226 and Allen Creek-
Finneywood Line #2258. The N-1-1 thermal violation also was identified in the
PJM 2024 Open Window #1. See Section [.J. The proposed Cloud-Nebula and
Nebula-Raines Lines resolve these identified NERC reliability violations and
address the projected and future load growth anticipated in the Boydton Load Area
by providing a new 230 kV source from the east.

Need for Double Circuit Construction and an Idle 230 kV Conductor

Constructing Nebula-Raines Line #2399 and Cloud-Nebula Line #2402 utilizing
230 kV double circuit construction with an idle 230 kV conductor installed on the
proposed double circuit monopoles, as proposed, will, among other things, (i) allow
the Company to address significant load growth in the future when the need arises,
(i) minimize constructability issues and impacts, which ultimately result in lower
costs, (ii1) limit required outage durations, and (iv) minimize additional impacts to
property owners along the proposed transmission corridors. See also Section LLE.

17 The Company will address the Cloud Switching Station load if it exceeds 300 MW in the future, which potentially
may include new infrastructure in the area.



Significant Load Growth

As described above and in Section 1.C, the Company has received DP requests in
the Boydton Load Area with projected loads exceeding 1 GW in 10 years (see
Attachment [.C.1). The projected load for the three new South Hill Substations in
the South Hill Load Area is almost 500 MW in 10 years (see Attachment I.C.2).
Additional DP requests in the Southside area, which includes both the Boydton and
South Hill Load Areas (the “Southside Load Area”), impacting the 230 kV network
exceed 1 GW in 10 years (see Attachment 1.C.3). Together, these projected loads
total approximately 2.5 GW in 10 years in the Southside Load Area.

In comparison, the historical load for the entire Southside Load Area is 872 MW
Summer 2024 and 930 MW Winter 2024 (see Attachment 1.C.4). The projected
2.5 GW includes 319 MW of existing load in the Boydton Load Area (see
Attachment 1.C.1 — Summer 2024) resulting in a net projected increase of
approximately 2.2 GW in 10 years. The addition of an idle conductor would
provide an additional 230 kV source from the east utilizing the future 500-230 kV
Unity Switching Station, which could be used to support future load growth in the
Boydton Load Area and future growth between Boydton and South Hill.
Accordingly, constructing the Project in this manner is reasonable and prudent, as
it will allow for the potential energization of the idle 230 kV conductor when the
need arises in the future, without requiring new right-of-way or expansion of the
transmission right-of-way corridors proposed herein. Further, the new 230 kV
Cloud to Raines Line project selected by PIM in the 2024 Open Window #1
included a double circuit design with an idle conductor. See Attachment I.J.2 and
Attachment [.J.4.

Constructability, Impacts, and Cost

In addition to the need to address significant future load growth in the Southside
Load Area, it is reasonable and prudent to construct the Project on double circuit
structures with an idle conductor now for constructability, impact, and cost reasons.
As discussed in Section LLE, the Company considered, but rejected for the reasons
detailed therein, an alternative design that would install double circuit-capable
single circuit monopoles as part of the Project (referred to therein as the “Rejected
Alternative Design”), instead of double circuit monopoles with an idle conductor
as proposed. Importantly, as soon as the need arises in the future, the alternative
design would require an additional separate project for the Nebula-Raines corridor
and an additional separate project for the Cloud-Nebula corridor in order to convert
the lines from single circuit to double circuit.

To determine a rough estimate of the costs of these projects to convert the
alternative design in the future, the Company reviewed the longer of the two
corridors—the 14.4-mile Nebula-Raines corridor. Converting a single circuit line
to a double circuit line within the Nebula-Raines corridor would require the
Company to return to the corridor for a second time in order to install a second set
of three arms on the existing single circuit monopole structures and an additional
230 kV conductor. At a minimum, this would require the Company to repeat many
of the same construction activities that were required for the initial construction of



the single circuit line, including installation of access roads for construction of the
project, mobilization of crews for construction within the same corridor, and
obtaining permits. See Section L.E for additional discussion. Based on estimates
performed for the Nebula-Raines Line as proposed, the Company anticipates that
this second project to convert the single circuit line to a double circuit line would
cost approximately $17.0 million in transmission-related costs—which would be in
addition to the costs of constructing the alternative design of approximately $86.5
million, as discussed in Section I.LE. And because this project construction would
be bid to a contractor, the Company anticipates that the costs will be even higher
due to labor, although such costs cannot be quantified at this time.!® Further,
connecting and energizing the additional conductor would require the same
substation-related work and costs at the Cloud and Nebula Switching Stations and
Raines Substation as the proposed Project, which are described below.

In contrast, constructing the Project as proposed would allow the Company to
energize the idle conductors upon Commission approval to address the future load
growth with only minimal additional costs. Compared to approximately $17
million described above to later install and energize the idle conductor in the
Nebula-Raines corridor, the Company anticipates that connecting and energizing
the idle conductors in both the Nebula-Raines and the Cloud-Nebula corridors
under the proposed Project would cost approximately $5.9 million, including
approximately $1.7 million at each of the Cloud and Nebula Switching Stations for
work similar in scope to the proposed work at the Cloud Switching Station
described in Section I1.C, and approximately $2.5 million at the Raines Substation
for additional breaker and bus work. For comparison purposes, the cost to construct
the Nebula-Raines Line as proposed and connect and energize the idle conductor
in the Nebula-Raines corridor would total approximately $97.9 million, including
approximately $93.7 million for installation of the Nebula-Raines Line as proposed
plus $1.7 million at Cloud Switching Station and $2.5 million at Raines Substation
for energization of the idle line. Additionally, there would be no additional impacts
or permitting efforts required to energize the idle lines that are in place.

Outages

In addition to the constructability, impacts, and cost issues required to convert a
single circuit line to a double circuit line, additional outages would be required for
both of the separate projects. Specifically as to the Nebula-Raines Line, converting
the 14.4-mile transmission line from single circuit to double circuit would require
an outage of Line #2399 of up to one year in order to move the conductor from an
alternating configuration (as shown in Attachment I.E.1) to vertical configuration
(as shown in Attachment I1.B.6.b.1) by adding three additional arms to the pole, and
three additional phases of conductor. Additionally, converting the Nebula-Raines
Line would require a second outage on the Line #137 and #38 corridor, estimated

18 While the Company did not perform a similar calculation to convert a single circuit line to a double circuit line
within the 0.9-mile Cloud-Nebula corridor, the Company assumes that there would be similar constructability and
impacts issues, and that similar costs would be applicable on a per mile basis. See Section LE.



to be less than five days. The Company conservatively estimates that an outage
duration of up to two months would be required to convert the 0.9-mile Cloud-
Nebula Line #2402 from single circuit to double circuit. These outages would be
in addition to the outages required to install the single circuit lines initially.

In contrast, in order to energize the idle conductor as proposed in the Project, only
short outages estimated to be five days or less in duration would be required at
Nebula and Cloud Switching Stations upon Commission approval.

The Company notes that, as with all outage scheduling, these outages may change
depending on whether PJM approves the outages and other relevant considerations
allow for it. It is customary for PJM to hold requests for outages and approve only
shortly before the outages are expected to occur and, therefore, the requested
outages are subject to change.

Property Owner Impacts

Finally, installing the idle conductor now is a proactive planning approach to the
unprecedented load growth that is already impacting property owners throughout
the Mecklenburg region. Installing the idle conductor during the construction of
the Nebula-Raines Line #2399 and Cloud-Nebula Line #2402 will ultimately
reduce impacts on individual property owners by only being on their property one
time. Importantly, the property owners in Mecklenburg County have seen rapid
growth in the surrounding transmission infrastructure (as described above) and the
Company is proactively trying to minimize that impact, where possible.

Area Transmission System

Attachment [.A.4 provides the existing one-line diagram of the area transmission
system. Attachment [.A.5 provides a one-line diagram of the proposed area
transmission system as of December 2025. Attachment I[.A.6 provides a one-line
diagram of the area transmission system after the proposed Project is energized in
November 2028, which includes all baseline and supplemental projects in the
Project area that have been submitted to PJM as of January 2025.° See Attachment
II.A.2 for a map depicting the proposed Project area.

PROJECT DESCRIPTION

Nebula-Raines Line # 2399

As part of the Project, the Company proposes to construct a new overhead single
circuit 230 kV transmission line from the Company’s future Raines Substation®® to
the proposed Nebula Switching Station, resulting in Nebula-Raines Line #2399.

19 As discussed in Section I.J, Supplemental Project DOM-2024-0054 solution (i.e., Nebula Switching Station) will
be presented at a PJM TEAC meeting in the second quarter of 2025 as a new switching station cutting into a new 230
kV Cloud to Raines Line.

20 See supra, n. 2.



Specifically, Line #2399 will extend approximately 14.4 miles within a new 100-
foot-wide right-of-way, supported primarily by weathering steel double circuit
monopoles with an idle conductor,?! and utilizing three-phase twin-bundled 768.2
ACSS/TW/HS conductor with a summer transfer capability of 1,573 MVA.

The Company identified an approximately 14.4-mile overhead Nebula-Raines
Proposed Route, as well as an approximately 15.4-mile overhead Nebula-Raines
Alternative Route 1, an approximately 14.9-mile overhead Nebula-Raines
Alternative Route 3, and an approximately 15.0-mile overhead Nebula-Raines
Alternative Route 4, all of which are proposed for notice and Commission
consideration. Discussion of the routes is provided in Section II of the Appendix
and in the Routing Study included with the Application.

Nebula Switching Station

As part of the Project, the Company also proposes to construct the new 230 kV
Nebula Switching Station in Mecklenburg, County, Virginia on property owned by
the Customer. See Section II.C for a description of the proposed Nebula Station,
as well as a one-diagram and general arrangement.

Cloud-Nebula Line # 2402

As part of the Project, the Company proposes to construct a new overhead single
circuit 230 kV transmission line from the Company’s existing Cloud Switching
Station to the proposed Nebula Station, resulting in Cloud-Nebula Line #2402.
Specifically, Line #2402 will extend approximately 0.9 mile within a new 100-foot-
wide right-of-way, supported primarily by weathering steel double circuit
monopoles with an idle conductor,?? and utilizing three-phase twin-bundled 768.2
ACSS/TW/HS conductor with a summer transfer capability of 1,573 MVA.

The Company identified an approximately 0.9-mile overhead Cloud-Nebula
Proposed Route, which is proposed for notice and Commission consideration.
Discussion of the route is provided in Section II of the Appendix and in the Routing
Study included with the Application.

kksk
In summary, the proposed Project will provide service requested by the Customer,

mitigate identified NERC reliability violations, and maintain reliable service for
overall load growth in the Project area.

21 See supra, n. 3.

22 See supra, n. 5.
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I NECESSITY FOR THE PROPOSED PROJECT

B.

Response:

Detail the engineering justifications for the proposed project (for example,
provide narrative to support whether the proposed project is necessary to
upgrade or replace an existing facility, to significantly increase system
reliability, to connect a new generating station to the Applicant’s system, etc.).
Describe any known future project(s), including but not limited to generation,
transmission, delivery point or retail customer projects, that require the
proposed project to be constructed. Verify that the planning studies used to
justify the need for the proposed project considered all other generation and
transmission facilities impacting the affected load area, including generation
and transmission facilities that have not yet been placed into service. Provide
a list of those facilities that are not yet in service.

(1) Engineering Justification for Project

Detail the engineering justifications for the proposed project (for example, provide
narrative to support whether the proposed project is necessary to upgrade or
replace an existing facility, to significantly increase system reliability, to connect a
new generating station to the Applicant’s system, etc.).

See Section I.A of the Appendix.

(2) Known Future Projects

Describe any known future project(s), including but not limited to generation,
transmission, delivery point or retail customer projects, that require the proposed
project to be constructed.

The proposed Project is needed to provide service requested by the Customer,
mitigate identified NERC reliability violations, and maintain reliable service for
overall load growth in the Project area, as described in Section I.LA. Load growth
primarily at the Cloud, Easters and Allen Creek Switching Stations, as described in
Sections I.A and I.C, require construction of the proposed Project in order to resolve
the identified NERC reliability violations resulting from those projects.

(3) Planning Studies

Verify that the planning studies used to justify the need for the proposed project
considered all other generation and transmission facilities impacting the affected
load area, including generation and transmission facilities that have not yet been
placed into service.

Dominion Energy Virginia’s Electric Transmission Planning group performs
planning studies to ensure delivery of bulk power to a continuously changing
customer demand under a wide variety of operating conditions. Studies are
performed in coordination with the Company’s RTO (i.e., PIM) and in accordance
with NERC Reliability Standards. In completing these studies, the Company
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considered all other known generation and transmission facilities impacting the
affected load area.

In order to maintain reliable service to customers and to comply with mandatory
NERC Reliability Standards, specifically FAC-001, the Company’s FIR document
addresses the interconnection requirements of generation, transmission, and
electricity end-user facilities.”> The purpose of the NERC FAC standards is to
avoid adverse impacts on reliability by requiring that each TO establish facility
connection and performance requirements in accordance with FAC-001, and the
TO’s and end-users meet and adhere to the established facility connection and
performance requirements in accordance with FAC-002.%

NERC Reliability Standards TPL-001 requirements R2, RS, and R6 require PJM,
the Planning Coordinator (“PC”) and the TO, to have criteria. PJM’s planning
criteria outlined in Attachment D of Manual 14B requires the Company, as a TO,
to follow NERC and Regional Planning Standards and criteria as well as the TO
Standards filed in Dominion Energy Virginia’s FERC 715 filings. The Company’s
FERC 715 filing contains the Dominion Energy Virginia Transmission Planning
Criteria in Exhibit A of the FIR document.

The major criteria considered as part of this Project were the following:

1) Four breaker ring bus arrangement is required for load interconnections in
excess of 100 MW (Company’s FIR V21.0, Section 4.3.2);

2) Amount of direct-connected load at any substation is limited to 300 MW
(Company’s Transmission Planning Criteria Attachment 1, Section C.2.8);

3) N-1-1 contingencies’ load loss is limited to 300 MW (PJM Manual 14B Section
2.3.8, Attachment D, Attachment D-1, Attachment F); and

4) Minimum load levels within a 10-year planning horizon for the direct
interconnection to existing transmission lines is 30 MW for a 230 kV delivery
(Company’s FAC-001 Section 4.3, Load Criteria — End User).

The Project is being constructed in a network configuration with two 230 kV lines
instead of a single circuit tap to comply with Section 4.3.2 of the Company’s FIR,
which requires a four-breaker ring bus arrangement for load interconnections in
excess of 100 MW.

2 The Company’s Planning Criteria can be found in Attachment 1 of the Company’s FIR document (effective
January 1, 2024), pursuant to FAC-001 (R1, R3), which is available online at https://cdn-dominionenergy-prd-
001.azureedge.net/-/media/pdfs/virginia/parallel-generation/facility-connection-

requirements.pdf?la=en&rev=280781e90cf47{69ea526c944c9c347&hash=82DD2567D0B033C47536134B8C4D

24 See https://www.nerc.com/pa/Stand/Reliability%20Standards/FAC-002-2.pdf.
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The Project is being constructed as a breaker and a half switching station and two
transmission lines terminated at the station, to comply with Section 4.3.2 of the
Company’s FIR, which requires a four-breaker ring bus arrangement for load
interconnections in excess of 100 MW.

In addition to the need to connect the Customer’s Visor DP, three NERC reliability
violations were identified, a 300 MW N-1-1 load drop violation in the South Hill
Load Area, an N-1-1 thermal violation in the Boydton Load Area, and an N-1-1
voltage violation in the Boydton Load Area.

300 MW N-1-1 Load Drop Violation (South Hill Load Area)

Attachment [.C.2 shows the Customer’s DP request forecasted loads for the Evans
Creek, Tunstall, and Raines Substations. There are two scenarios that will cause a
300 MW N-1-1 load drop violation based on the forecasted loads: (i) loss of
Tunstall-Unity Line #2259 and Tunstall-Unity Line #2262 and (ii) the loss of
Raines-Tunstall Line #2275 and Evans Creek-Tunstall Line #2274. The first N-1-
1 scenario causes the violation in 2029 and the second one in 2031. This will
require another 230 kV line to either the Raines Substation or the Evans Creek
Substation.

N-1-1 Thermal and Voltage Violations (Boydton Load Area)

The Company identified N-1-1 thermal and voltage violations in the 2029 RTEP in
the Boydton Load Area. Loss of Allen Creek-Finneywood Line #2258 and Clover-
Easters Line # 2226 results in a thermal overload on Cloud-Kerr Dam Line #38
(exceeds 100 percent of emergency rating) and the voltage at the Cloud, Easters
and Allen Creek buses are in violation (less than 0.90pu). This thermal overload
was additionally identified by PJM during its 2024 Open Window #1. See Section
LJ.

(4) Facilities List
Provide a list of those facilities that are not yet in service.

See Attachment [.A.4 and Attachment [.A.6, respectively, for the existing and
planned transmission infrastructure in the Boydton and South Hill Load Areas,
which includes all baseline and supplemental projects in the Project area that have
been submitted to PJM as of January 2025.%° See Attachment I.A.1 for existing and
future transmission facilities in the proposed Project area.

25 See supra, n. 19.
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I NECESSITY FOR THE PROPOSED PROJECT

C.

Response:

Describe the present system and detail how the proposed project will
effectively satisfy present and projected future electrical load demand
requirements. Provide pertinent load growth data (at least five years of
historical summer and winter peak demands and ten years of projected
summer and winter peak loads where applicable). Provide all assumptions
inherent within the projected data and describe why the existing system
cannot adequately serve the needs of the Applicant (if that is the case).
Indicate the date by which the existing system is projected to be inadequate.

For purposes of this Application, there are two separate load areas—the Boydton
Load Area and the South Hill Load Area—both of which are included within the
broader Southside Load Area. The Boydton Load Area extends from the Town of
Boydton on the west, with Baskerville to the east, Muck Cross to the north, and
Newmans to the south. The South Hill Load Area primarily includes the Town of
South Hill. See Attachment [.A.1 for a map of the general load area boundaries of
the Boydton and South Hill Load Areas and an overview of the Project area. See
Attachment [.G.1 and Attachment [.G.2 for the portion of the Company’s existing
transmission facilities in the area of the Project.

The Boydton Load Area is served by the 115 kV Boydton Plank Road (48 MW),
Ridge Road (90 MW), and Herbert (34 MW) Substations, the 230 kV Easters
Switching Station (180 MW), and the 230-115 kV Cloud Switching Station (322
MW) networked through two autotransformers. As noted in Section [.A, the new
115 kV Bishop Switching Station (45 MW) will be connected in March 2025 by
cutting existing Kerr Dam-Ridge Road Line #137. The new 230 kV Allen Creek
Switching Station (135 MW) will be connected in December 2025 by cutting a
future 230 kV line between Finneywood and Cloud Switching Stations. Without
Nebula Station, the combined projected loads in 10 years for the customers served
by these stations is 854 MW based on the customers’ load ramps as projected in the
DP requests. See Attachment I.C.1. This results in N-1-1 thermal and voltage
violations as described in Sections I.A and 1.B.

Nebula Switching Station will have an ultimate load of 221 MW requiring two 230
kV sources per the Company’s FIR requirements described in Section .B. See
Attachment [.C.1. Connecting Nebula Switching Station to the 230 kV system via
Cloud Switching Station (or any other location on the 230 kV system in the
Boydton Load Area) with two 230 kV lines would increase the severity of the two
reliability violations just described. The combined projected loads in 10 years for
the customers served by the stations just mentioned plus the Nebula load exceeds 1
GW (see Attachment I.C.1). Therefore, the first 230 kV source to Nebula
Switching Station should come from Cloud Switching Station, about one mile
away, and the second 230 kV source should come from a different area of the
system.
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The South Hill Load Area, approximately 14 miles east of the Boydton Load Area,
is served by the Company’s existing 115 kV South Hill and La Crosse Substations.
La Crosse Substation serves bridging power for a customer while 230 kV
infrastructure is under construction for three new substations, i.e., the Evans Creek
(230 MW), Tunstall (144 MW) and Raines (96 MW) Substations approved by the
Commission in Case No. PUR-2022-00167.2 The projected loads for these three
substations (almost 500 MW in 10 years) will result in a 300 MW load drop
violation based on the Customer’s DP request in the year 2029 as described in
Section [.LA. See Attachment [.C.2.

Additional DP requests impacting the 230 kV network in the Southside Load Area
in 10 years is provided in Attachment [.C.3, and the historical load for the entire
Southside Load Area is shown in Attachment [.C.4. See Section . A.

Connecting Nebula Switching Station with one 230 kV transmission line from
Cloud Switching Station and one 230 kV transmission line from Raines Substation
as proposed meets the Company’s requirements for two transmission sources and
resolves the three violations previously described in Section I.A. Failure to relieve
the identified NERC criteria violations will severely impact the transmission
system’s ability to provide reliable service to Dominion Energy Virginia’s
customers in the Boydton Load Area and the South Hill Load Area. The Project,
as proposed, will provide the most comprehensive solution to provide service to the
requested Customer, allow for future load growth and mitigate the projected NERC
reliability violations by November 2028.

26 See supra, n. 2.

32



Attachment [.C.1

GE0Z 49 MW TZZ SI BINGSN 104 1N0PJING PEO] 18U BUL 4y x
‘uo11eIS 8y Ul MIWOOE SP8dIX?3 3 JI PEO] PNO)D 8Y) 9AIBS 0] PAPI|U 8q IIM 81n1oNIISeljul JeuoIPPY « «
yead waisAs s,Auedwo) ayl Yam uapiouiod ale SPeo] 1ed1I0ISIH «

GeotT 666 656 (445} 88 098 008 9¢L 98S Lyv 89¢ 8¢¢C S7A) 8€T 90T eINgaN yiim peoiielol
798 48 798 748 748 878 008 9¢L 989 VA%4% 89¢ 8¢¢C QLT 8¢l 90T e|ngan aiojaq peoiielol
181 514" SoT 89 8¢ ¢l 0 0 0 0 0 0 0 0 0 *xxBINQ3N
Sv 1% 1% 1% 14 1% 1% LE €T 4 0 0 0 0 0 doysig
GeT Gget GeT Get GeT 6¢t 18 (019 Ccl 0 0 0 0 0 0 831 uany
08T 08T 08T 08T 08T 08T 08T 08T 8€T 06 8¢ ST 0 0 0 sialse3
(44 (44 (44 (44 (44 (44 (44 L0€ 16¢ €LT 9L Ly €T 0 0 «xpNO1D
°1% 8y °1%4 8y °1% 151% °1%4 151% °1% 151% Ly or 1474 [4% 1h% yueld uoipfog
e e e e e e e e 14 143 1€ 0 o€ 8T T HaqgIaH
06 06 06 06 06 06 06 06 06 06 98 06 88 8L 79 peoy adpiy
v€0C €€0¢C (45114 1€0C 0€0C 620C 8c0¢ £L20C 920¢ 14114 vcoc €c0¢ ¢coe T120C 0c0c 1eaj /uonels
payoaloid 1e21101SIH 19UIM
€901 L00T 696 0€6 88 748 9¢8 9L 699 15174 6T¢ 1414 €1¢ [4°]1% et e|ngan yiumpeojjelol
7388 758 7388 758 7388 758 9¢8 V9L 659 *(51% 61¢ 414 Cle [4°)5 141 eIngaN a10jaq peoiejol
66T €aT1 SoT 9L 8¢ 0 0 0 0 0 0 0 0 0 0 *xxBINQ3N
1% 1% 1% 1% 1% 1% 1% 1% €C 4 0 0 0 0 0 doysig
GeT get GeT Get GeT Ger L0T 0s e 0 0 0 0 0 0 {31 uany
08T 08T 08T 08T 08T 08T 08T 08T 8GT 96 1€ 8T T 0 0 sialse3
(44 (44 (44 (44 (44 (44 (44 L1€ 8¢ S1¢ 60T 79 8¢ 0 0 *xpno1d
°1% 8y °1% 51% °1% 8y °1% 151% °1% 8y °1% °1% VA% or 1474 yueld uoipfog
e 143 e 143 e 143 e 143 e e 1€ e €e LT S HaqiaH
06 06 06 06 06 06 06 06 06 06 00T 06 76 68 9L peoy adpiy
v€0C €€0¢C (45114 1€0C 0€0c 620C 214114 £L20C 920¢ 14114 vcoc €c0¢ ¢coe T120C 0c0c 1eaj /uonels
payoaloid 1e21101SIH Jawwns

ealy peot uoiphog - Speo ] MIA 15893104 pue 1ea1101SIH

33



Attachment [.C.2

s1sanbal 4@ 1awWoisny uo pPaseq 1Ses.10-
(MW ZTE -X881D sueA7 ' saujey sdoip Yol SUBAF-)IRISUN] 1/ ZZ# dUIT pUe Sauley-]1eIsun] G/Zg# aul7 o SS0T) TE0Z Ul Papaadxa S,MW 00€ « «
(MW TTE - Y8810 suers g sauley ersuny sdoip jersuni-Aiun zoze aui pue nesun]-Aiun 65zz# aui o SSo7) ‘620 Ul Papaadxa S, MW 00€ «

oLy oLy oLy 14%4% £€6¢ T1€ 1494 €41 a8 0 0 0 0 0 0 avoi1iviol
0€ec 0€c 0ec 9T¢ 9381 144" i 6L (514 0 0 0 0 0 0 )93l sueAnz
96 96 96 96 L8 TL Ly €¢ 8 0 0 0 0 0 0 sauley
144" 144" 144" et 0oct 96 €L 18 8¢ 0 0 0 0 0 0 neisuny
v€0¢C €€0¢C cene *xT€0C 0€0C x 620C 820¢ £L20¢ 920¢ Gcoc vcoc €20¢ ccoe Tc0c 0coc 1egA /uonels
paioalouig 1821101SIH e
(/A% 0Ly 0Ly £9v 81V 0s€ LSC LLT 0TT 79 0 0 0 0 0 avoiiviol
0€¢ 0€¢ 0€¢ 0€¢ T10C 791 8TT €8 8y LC 0 0 0 0 0 J)j9al1) sueAny
96 96 96 96 6 08 LS €€ 14 € 0 0 0 0 0 sauley
124" 124" 124" LET Gact 90T [4:] 19 LE Ve 0 0 0 0 0 neisunyp
v€0cC €€0¢C [4 5114 1€0C 0€0¢ 620¢C 8¢0¢ £L20¢ 920¢ Gcoc 14414 €¢0c (44114 1c0c 0coc Jea) / uonels
pajoaloid 1e21101SIH Jauwwing

ealy peoTiNiH Yihos - speo MW 1se2a104 pue 1eali0lsiH

34



Attachment [.C.3

T/L0T T/L0T 8¢0T G68 ¢L9 LEY LSC L8 1€ 0 avoiiviol
81¢ 81¢ 81¢ 96¢ 0€ec €at1 cL cl 0 0 w.ed 19anng
69¢ 69¢ e ] T4 12" [4% 4" 0 0 0 poomiapiy/HeyuaT
144" 144" 9¢T 701 89 8¢ 4" 0 0 0 ueniin
ov¢e ov¢e ov¢e ove ove v1¢ 19T 7 1€ 0 Sssaljjor
v€0¢ €€0¢ (4174 1€0¢C 0€0¢C 6¢0¢C 8¢0¢ £20¢C 9¢0¢ G¢oc 1e3A Juonels
pajaaloid 19UIM
T/L0T TL0T €90T 9.6 T9L 818G G8¢ vET 514 4" avoiiviol
81¢ 81¢ 81¢ €1e L9C 6.1 08 145 4" 0 w.ed 1anng
69¢ 69¢ T19¢ T0€ 8.1 14°] 8T 0 0 0 poomiapiy/MeyuaT
144" 144" 144" 14" 9L 8¢ 4 0 0 0 ueniin
ov¢e ov¢e ove ove ove LCC a8tT 00T LE 4" Sssaljjor
v€0¢ €€0¢ (4174 1€0¢C 0€0¢C 6¢0¢C 8¢0¢ £20¢C 9¢0¢ T4 114 1e3A /uonels
pajoaloid Jauwing

I0MIBN MI0ET 3Y) Bunaedw] Speo apIsYINos JaY1Q - SPEoT MIW 1Ssed3104

35



Attachment [.C .4

yead woisAs s,Auedwo) ayl yim juapIouIod ale SpPeoj jed1I0ISIH

0€6 9.6 6€8 189 €TL peo7 M
vcoc €¢oc ¢coc Tcoc 0C0C |1BedA
1eJLI0)SIH A9UiM
CL8 66L 9LL 999 949 peo M
vcoc €¢oc ¢coc Tcoc 0C0C |1BedA
1e2LI01SIH Jowiuing

€aly peo’ apisyinos - speo] MIN 1891101SIH

36



I NECESSITY FOR THE PROPOSED PROJECT

D. If power flow modeling indicates that the existing system is, or will at some
future time be, inadequate under certain contingency situations, provide a list
of all these contingencies and the associated violations. Describe the critical
contingencies including the affected elements and the year and season when
the violation(s) is first noted in the planning studies. Provide the applicable
computer screenshots of single-line diagrams from power flow simulations
depicting the circuits and substations experiencing thermal overloads and
voltage violations during the critical contingencies described above.

Response: Power Flow Studies Performed by the Company

The following TPL critical contingencies result in NERC criteria violations for the
proposed system (see Attachment [.A.5). Please see screenshots and descriptions
as follows:

Contingency Name: Loss of Tunstall-Unity Line #2259 and Tunstall-Unity Line
#2262

Contingency Type: N-1-1

Violations Season and Year: Winter 2029

NERC Criteria Violation: 311 MW load loss (Greater than 300 MW)

See Attachment [.C.2 showing loads exceeding 300 MW beginning in Winter 2029.

Contingency Name: Loss of Clover-Easters Line #2226 and Allen Creek-
Finneywood Line #2258

Contingency Type: N-1-1 SCD

Violations Season and Year: Summer 2029

NERC Criteria Violation: Thermal Overload of Cloud-Kerr Dam Line #38
(Greater than 100%)

The Tara screenshot below shows the thermal overload.
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Contingency Name: Loss of Clover-Easters Line #2226 and Allen Creek-
Finneywood Line #2258

Contingency Type: N-1-1

Violations Season and Year: Summer 2029

NERC Criteria Violation: Low voltages at Easters 230 kV, Cloud 230 kV and
Allen Creek 230 kV buses (Less than 0.90pu)
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The Tara screenshot below shows buses with low voltage.
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All of the above violations are mitigated with the construction of the Project by
November 2028.

Power Flow Studies Performed by PJM

Contingency Name: Loss of Clover-Easters Line #2226 and Allen Creek-
Finneywood Line # 2258

Contingency Type: N-1-1 SCD

Violations Season and Year: Summer 2029

NERC Criteria Violation: Thermal Overload of Cloud-Kerr Dam Line #38
(Greater than 100%)

The Tara screenshot below shows the thermal overload.
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PIM 2024 Open Window #1 Results - With New 230kV Cloud - Raines Line
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I NECESSITY FOR THE PROPOSED PROJECT

E.

Response:

Describe the feasible project alternatives, if any, considered for meeting the
identified need including any associated studies conducted by the Applicant or
analysis provided to the RTO. Explain why each alternative was rejected.

The Company did not identify any transmission or distribution electrical
alternatives to the proposed Project. Due to the identified N-1-1 thermal and
voltage violations in the Boydton Load Area, space constraints at Finneywood
Substation, and absence of transmission lines in proximity to the Customer
interconnect, the Company determined that there are no feasible transmission or
distribution electrical alternatives.

Rejected Alternative Design

As an alternative to the Project as proposed, the Company considered but rejected
an alternative design that would install double circuit-capable single circuit
monopoles®’ within an entirely new 100-foot-wide right-of-way (the “Rejected
Alternative Design”). Asnoted in Section [.A, this alternative design would require
an entirely separate project for the Nebula-Raines corridor and an entirely separate
project for the Cloud-Nebula corridor when the need arises in the future. A
description of the design alternatives and the projects required to convert the lines
in the future is provided below.

Nebula-Raines Line #2399

The Rejected Alternative Design of the Nebula-Raines Line would require
installation of a single circuit 230 kV overhead transmission line on double circuit-
capable monopoles within an entirely new 100-foot-wide right-of-way following
the 14.4-mile Nebula-Raines Proposed Route. See Attachment I.A.1. The single
circuit monopoles would be designed to be double circuit-capable in strength and
height identical to the proposed double circuit monopoles; accordingly, the
structure design and operational features of the Rejected Alternative Design are
identical to those presented in Attachment I1.B.3.ii.?® Additionally, as the structure
geometry of the double circuit-capable single circuit monopoles would have a
staggered arm arrangement, as represented in the photograph in Attachment [LE.1,
the right-of-way width and conductor placements are identical to those depicted in
Attachment I1.A.5.a.

The Company estimates that the Rejected Alternative Design would cost

%7 Consistent with prudent planning and engineering design, it is the Company’s standard practice to construct all new
single circuit lines utilizing single circuit monopoles that are double circuit capable if needed, in the future, unless
otherwise required by a specific project.

28 Note that the Rejected Alternative Design would also require installation of the same structures with the same design
and operational features as shown in Attachment I1.B.3.i and Attachment II.B.3.iii.

39



approximately $86.5 million to construct along the Nebula-Raines Proposed Route.

As discussed in Section [.A, the Company anticipates 2.2 GW of load growth in the
Southside Load Area over the next 10 years. When the need arises, an additional
separate project would be required in the Nebula-Raines corridor to convert the
Nebula-Raines Line from single circuit to double circuit. At a minimum, this
conversion would require the Company to repeat many of the same construction
activities that were required for the initial construction of the single circuit line,
including:

e Costs and impacts associated with installing access roads for construction
activities in the same corridor;

e Costs associated with mobilizing crews to install a second set of three
double circuit arms and a second 230 kV conductor on the Nebula-Raines
Line;

e (Costs and impacts associated with forestry activities;

e An outage on Line #2399 for up to one year in order to move the conductor
from an alternating configuration (as shown in Attachment I.E.1) to vertical
configuration (as shown in Attachment I1.B.6.b.1) by adding three additional
arms to the pole, and three additional phases of conductor; and an outage up
to five days on the Line #137 and #38 corridor, estimated to be less than
five days;

e Impacts to property owners for a second time along the same right-of-way
corridor;

e Additional resource impacts associated with work within the corridor and
access roads and related costs associated with obtaining necessary permits;
and

e Additional costs associated with completing additional Wetland
Delineations, Archeological and Cultural Resources, and Threatened and
Endangered species surveys.

Based on estimates performed for the Nebula-Raines Line as proposed, the
Company anticipates that this second project to convert the single circuit line to a
double circuit line would cost approximately $17.0 million in transmission-related
costs—which would be in addition to the approximately $86.5 million in
transmission-related cost to initially construct the single circuit line along the
Nebula-Raines Proposed Route. And because this project construction would be
bid to a contractor, the Company anticipates that the costs potentially could be even
higher, although such costs cannot be quantified at this time. Further, connecting
and energizing the additional conductor would require the same substation-related

40



work and costs at the Cloud and Nebula Switching Stations and Raines Substation
as the proposed Project, which are described below.

Based on the significant area load growth and issues related to constructability,
impacts, costs, and outages, and consistent with prudent planning and engineering
design as discussed herein and in Section [.A, the Company rejected the double
circuit-capable single circuit monopole alternative design for the Nebula-Raines
Line.

Cloud-Nebula Line #2402

The Rejected Alternative Design of the Cloud-Nebula Line would require
installation of a single circuit 230 kV overhead transmission line on double circuit-
capable monopoles within an entirely new 100-foot-wide right-of-way following
the 0.9-mile Cloud-Nebula Proposed Route. See Attachment [.A.1. The single
circuit monopoles would be designed to be double circuit-capable in strength and
height identical to the proposed double circuit monopoles; accordingly, the
structure design and operational features of the Rejected Alternative Design are
identical to those presented in Attachment I1.B.3.ii.>” Additionally, as the structure
geometry of the double circuit-capable single circuit monopoles would have a
staggered arm arrangement, as represented in the photograph in Attachment I.E.1,
the right-of-way width and conductor placements are identical to those depicted in
Attachment I1.A.5.a.

Based on its analysis of the Rejected Alternative Design for the Nebula-Raines
Line, the Company assumes that there would be similar constructability and
impacts issues to convert the Cloud-Nebula Line from single circuit to double
circuit, and that similar costs would be applicable on a per mile basis. Based on the
significant area load growth and issues related to constructability, impacts, costs,
and outages, and consistent with prudent planning and engineering design as
discussed herein and in Section I.A, the Company rejected the double circuit-
capable single circuit monopole alternative design for the Cloud-Nebula Line.

Analysis of Demand-Side Resources:

Pursuant to the Commission’s November 26, 2013, Order entered in Case No.
PUE-2012-00029,3° and its November 1, 2018, Final Order entered in Case No.
PUR-2018-00075,*! the Company is required to provide analysis of demand-side

29 See supra, n. 28.

30 Application of Virginia Electric and Power Company d/b/a Dominion Virginia Power for approval and certification
of electric facilities: Surry-Skiffes Creek 500 kV Transmission Line, Skiffes Creek-Whealton 230 kV Transmission
Line, and Skiffes Creek 500 kV-230 kV-115 kV Switching Station, Case No. PUR-2012-00029, Final Order (Nov. 26,
2023).

31 Application of Virginia Electric and Power Company for approval and certification of electric transmission
facilities under Va. Code § 56-46.1 and the Utility Facilities Act, Va. Code § 56-265.1 et seq., Case No. PUR-2018-
00075, Final Order (Nov. 1, 2018).
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resources (“DSM”) incorporated into the Company’s planning studies. DSM is the
broad term that includes both energy efficiency (“EE”) and demand response
(“DR”). In this case, the Company has identified a need for the proposed Project
to provide requested service and to address violations of mandatory NERC
Reliability Standards, thereby enabling the Company to maintain the overall long-
term reliability of the transmission system.*> Notwithstanding, when performing an
analysis based on PJM’s 50/50 load forecast, there is no adjustment in load for DR
programs because PJM only dispatches DR when the system is under stress (i.e., a
system emergency). Accordingly, while existing DSM is considered to the extent
the load forecast accounts for it, DR that has been bid previously into PJM’s
capacity market is not a factor in this particular application because of the identified
need for the Project. Based on these considerations, the evaluation of the Project
demonstrated that despite accounting for DSM consistent with PJM’s methods, the
Project is necessary.

Incremental DSM also will not eliminate the need for the Project. As discussed in
Sections I.A and I.C, the need for the proposed Project is based in part on the
Company’s obligation to interconnect MEC’s Visor DP, consistent with the
Company’s FIR and mandatory NERC Reliability Standards. As reflected in
Section I.A, the ultimate projected load at the Nebula Station will be approximately
221 MW. By way of comparison, the Company achieved demand savings of 276.5
MW (net) / 350.0 MW (gross) from its DSM Programs in 2023.

32 While the PJM load forecast does not directly incorporate DR, its load forecast incorporates variables derived from
Itron that reflect EE by modeling the stock of end-use equipment and its usages. Further, because PJM’s load forecast
considers the historical non-coincident peak (“NCP”) for each load serving entity (“LSE”) within PJM, it reflects the
actual load reductions achieved by DSM programs to the extent an LSE has used DSM to reduce its NCPs.
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Attachment [.E.1

Rejected Alternative Design:

230 kV Single Circuit Steel Monopole

Daminion

Encrgy 43 Attachment |.E.1
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I NECESSITY FOR THE PROPOSED PROJECT

F. Describe any lines or facilities that will be removed, replaced, or taken out of
service upon completion of the proposed project, including the number of
circuits and normal and emergency ratings of the facilities.

Response: Not applicable.
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I NECESSITY FOR THE PROPOSED PROJECT

G.

Response:

Provide a system map, in color and of suitable scale, showing the location and
voltage of the Applicant’s transmission lines, substations, generating facilities,
etc., that would affect or be affected by the new transmission line and are
relevant to the necessity for the proposed line. Clearly label on this map all
points referenced in the necessity statement.

See Attachment I.G.1 for an overview of the system map and Attachment [.G.2 for
a zoomed-in map of the Boydton Load Area.
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I NECESSITY FOR THE PROPOSED PROJECT

H.

Response:

Provide the desired in-service date of the proposed project and the estimated
construction time.

The desired in-service target date for the proposed Project is November 1, 2028.

The Company estimates it will take approximately 37 months for detailed
engineering, materials procurement, permitting, real estate, and construction after
a final order from the Commission. Accordingly, to support this estimated
construction timeline and construction plan, the Company respectfully requests a
final order by September 30, 2025. Should the Commission issue a final order by
September 30, 2025, to accommodate long-lead materials procurement, the
Company estimates that construction should begin around June 2027, and be
completed by November 1, 2028. This schedule is contingent upon obtaining the
necessary permits, real estate, and outages, the latter of which may be particularly
challenging due to the amount of new load growth, rebuilds, and new builds
scheduled to occur in this load area. Dates may need to be adjusted based on
permitting delays or design modifications to comply with additional agency
requirements identified during the permitting application process, as well as the
ability to schedule outages, and unpredictable delays due to labor shortages or
materials/supply issues. This schedule also is contingent upon the Company’s
ability to negotiate for easements with property owners along the approved routes
without the need for additional litigation.

In addition, the Company is monitoring actively regulatory changes and
requirements associated with the NLEB and how they could potentially impact
construction timing associated with TOYRs. The USFWS previously indicated that
it planned to issue final NLEB guidance to replace the interim guidance by April 1,
2024; however, the interim guidance has been extended by USFWS until late
summer 2024. The Company is tracking actively updates from the USFWS with
respect to the final guidance. Once issued, the Company plans to review and follow
the final guidance to the extent it applies to the Company’s projects. Until the final
guidance is issued, the Company will continue following the interim guidance. For
projects that may require additional coordination, the Company will coordinate
with the USFWS.

The Company is also monitoring potential regulatory changes associated with the
potential up-listing of the TCB. On September 14, 2022, the USFWS published the
proposed rule to the Federal Register to list the TCB as endangered under the
Endangered Species Act. USFWS extended its Final Rule issuance target from
September 2023 to September 2024. The Company is tracking actively this ruling
and evaluating the effects of potential outcomes on Company projects’ permitting,
construction, and in-service dates, including electric transmission projects.

Any adjustments to this Project schedule resulting from these or similar challenges
could necessitate a minimum of a six- to twelve-month delay in the targeted in-
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service date. Accordingly, for purposes of judicial economy, the Company requests
that the Commission issue a final order approving both a desired in-service target
date (i.e., November 1, 2028) and an authorization sunset date (i.e., November 1,
2029) for energization of the Project.
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I NECESSITY FOR THE PROPOSED PROJECT

I. Provide the estimated total cost of the project as well as total transmission-
related costs and total substation-related costs. Provide the total estimated cost
for each feasible alternative considered.
classification (e.g. “conceptual cost,” “detailed cost,” etc.) for each cost

provided.

Response:

The estimated conceptual cost of the Project as proposed is approximately $129.5
million, which includes approximately $107.0 million for transmission-related
work and approximately $22.5 million for substation-related work (2024 dollars).*’

The following is a breakdown of the approximate costs.

Transmission-Related Costs

Nebula-Raines Line #2399

Cost

Proposed Route (Route 5)

$93.7 million

Alternative Routel

$106.3 million

Alternative Route 3

$101.2 million

Alternative Route 4

$105.7 million

Cloud-Nebula Line #2402

Cost

Proposed Route

$13.3 million

Substation-Related Costs

Substation

Cost

Nebula Switching Station

$29.8 million*

Raines Substation

$1.5 million

Cloud Switching Station

$1.7 million

33 See supra, n. 7, and infra, n. 34.

3% The Customer has requested excess transmission facilities at the Nebula Station—namely, additional breakers and
feeds—for redundancy. The approximately $29.8 million in total substation-related costs at Nebula Station are
inclusive of approximately $10.6 million in excess facilities charges that will be paid upfront by the Customer.
Accordingly, these excess facilities charges have been excluded from the total substation-related costs for the Project

as proposed.
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I NECESSITY FOR THE PROPOSED PROJECT

J.

Response:

If the proposed project has been approved by the RTO, provide the line
number, regional transmission expansion plan number, cost responsibility
assignments, and cost allocation methodology. State whether the proposed
project is considered to be a baseline or supplemental project.

As initially submitted to PJM, the Project was classified as a supplemental project
(Supplemental Project DOM-2024-0054) initiated by the TO in order to
interconnect a new customer load (i.e., MEC’s Visor DP). The Company presented
the need for the Project to PJM at the July 9, 2024 TEAC Meeting. See Attachment
L1.1.

Subsequently, the Company identified N-1-1 thermal and voltage violations in the
2029 RTEP in the Boydton Load Area. Loss of Allen Creek-Finneywood Line
#2258 and Clover-Easters Line # 2226 results in a thermal overload on Cloud-Kerr
Dam Line #38 (exceeds 100 percent of emergency rating) and the voltage at the
Cloud, Easters and Allen Creek buses in violation (less than 0.90pu). In addition,
the Company identified a 300 MW N-1-1 load drop violation in the South Hill Load
Area described in Section [.A.

The thermal overload identified by the Company was additionally identified by
PJM during its 2024 Open Window #1 process, with a new 230 kV line between
the Cloud Switching Station and Raines Substation identified as the solution and
assigned Baseline Project nos. b4000.331, b4000.332 and b4000.333. The solution
selected by PJM uses double circuit structure construction with an idle conductor,
as described in the PJM Executive Abstract. See Attachment I.J.2 for a highlighted
and redacted excerpt. The first read of the solution was presented at the December
3, 2024 TEAC Meeting. See Attachment I.J.3. The second read was presented at
the January 7, 2025 TEAC Meeting. See Attachment 1.J.4.>> The Company has
every reason to believe that this baseline component of the proposed Open Window
Project will receive PJM Board approval in February 2025.

After this expected approval, the Supplemental Project DOM-2024-0054 solution
will be presented at a PIM TEAC meeting in the second quarter of 2025 as a new
switching station cutting into the new 230 kV Cloud to Raines Line solution. The
Company anticipates that PIM’s do-no-harm (“DNH”) analysis will not result in
any harm created and that the Project will be submitted for acceptance into the 2025
Local Plan.

In summary of the PJM process, the Project is a PJM baseline project (a new 230
kV Cloud to Raines Line) to resolve reliability violations and a PJM supplemental
project (new 230 kV Nebula Switching Station) to interconnect MEC’s Visor DP.

35 Note that the cover page of Attachment I.J.4 is incorrectly dated January 6, 2025. The referenced TEAC Meeting
occurred on January 7, 2025, as indicated herein.
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The Project is presently 100% cost allocated to the DOM Zone.*®

36 See supra, n. 34. Note that the Customer will be responsible for any applicable excess facilities charges, which
have been excluded from the total Project costs.
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Attachment 1.J.1

ABiauz
uoluiwoq

-
=

¥20¢2/60/.0 leyuswsa|ddng uojuiwoqg — Jv3L

20z ‘6 Ainr
99111lwo)
AJosinpy uoisuedx3 uolssiwsued|

53

s109fodd |eluswajddng uoluiwoQ



4
Abiauz
uoluiwoq

\

¥20¢2/60/.0 leyuswsa|ddng uojuiwoqg — Jv3L

ssao0ud ¢-|\ 9y} Jo aseyd 1xau ay)
0} Jold sjuswwod 8say) JapISuod 0] Alessadau awl] apiAoid 0} JepUo ul
Bunsaw sIy} Jo SAep Q| UIYIM Sjuswiwod Aue Jwgns 1snw siapjoyayels

SpaaN

54



ABiauz “
—

uoluiwog

ot

¥20¢2/60/.0 leyuswsa|ddng uojuiwoqg — Jv3L

L)
i

v

BUIS OTA LY G e T

MIN 9C 48JUIN
M Z1 Jawwng

MW | 8JUIN
MW 0 :Jewwng

peo 620z pajosloid

PO 921AI9S-U| [ey|

Tanpany

%
TR

23N - A1anijaq
M 0€Z eINgaN

% QvoH
Y T
WO L G

03LON S¥

‘M e

O310M 5%

AA BEL

BBl NPT

‘KA G1E

bb@Z " Q8T 9 bk MY geZ

X 9E2

bbh MY 20%

A 0PG

HEANN NI NOTSSIWENTEL

IWLI0A

wooa |

Hw [ RN

-y

1sanbay peoq Jowoisn)
|erusawa|ddng :auoz uolssiwsues] uoluiwog

'8202/10/Z1 S| 9)ep 99IAI8s-UI pajsanbay

‘MIN 00l JOo sseoxa ul peo| |ejo) B yum Aunod Binquapos|y Ul Jawolsno
Jajuso ejep e aAJes 0] (qng ejngeN) julod AisAllep AY 0SZ Mau e Joj 1senbal
da e papiwgns sey (D3) dood owds|g Binquappsy Jo Jeyaq uo D3A0
;Juswale)s wajqoid

"el8I) Buluue|d UoISSIWSURL] S, UOIUILIO( PUB Juswnoo(q Sjuswalinbay
uonoauuoolalu| Ajjioe s .uoluiwo( Jad pajenjeAs aq ||IM 1sanbal peo| Jawoisn)
:s9oualIvjoy uondwnssy oy0adg

80IAI8G JaWoIsn) :1dALIq }99foud
¥202/60/20 Bunas|y pasN :abejg ssasoid
2¢500-7202-N0A 1aquinN pasN

55



Attachment [.J.2
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I NECESSITY FOR THE PROPOSED PROJECT

K.

Response:

If the need for the proposed project is due in part to reliability issues and the
proposed project is a rebuild of an existing transmission line(s), provide five
years of outage history for the line(s), including for each outage the cause,
duration and number of customers affected. Include a summary of the
average annual number and duration of outages. Provide the average annual
number and duration of outages on all Applicant circuits of the same voltage,
as well as the total number of such circuits. In addition to outage history,
provide five years of maintenance history on the line(s) to be rebuilt including
a description of the work performed as well as the cost to complete the
maintenance. Describe any system work already undertaken to address this
outage history.

Not applicable. See Section [.A.
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I. NECESSITY FOR THE PROPOSED PROJECT
L. If the need for the proposed project is due in part to deterioration of structures
and associated equipment, provide representative photographs and inspection

records detailing their condition.

Response: Not applicable. See Section [.A.
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I NECESSITY FOR THE PROPOSED PROJECT

M.

Response:

In addition to the other information required by these guidelines, applications
for approval to construct facilities and transmission lines interconnecting a
Non-Utility Generator (“NUG”) and a utility shall include the following
information:

1.

The full name of the NUG as it appears in its contract with the utility and
the dates of initial contract and any amendments;

A description of the arrangements for financing the facilities, including
information on the allocation of costs between the utility and the NUG;

a. For Qualifying Facilities (“QFs”) certificated by Federal Energy
Regulatory Commission (“FERC”) order, provide the QF or docket
number, the dates of all certification or recertification orders, and the
citation to FERC Reports, if available;

b. For self-certificated QFs, provide a copy of the notice filed with FERC;
Provide the project number and project name used by FERC in licensing
hydroelectric projects; also provide the dates of all orders and citations to

FERC Reports, if available; and

If the name provided in 1 above differs from the name provided in 3 above,
give a full explanation.

Not applicable.
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I NECESSITY FOR THE PROPOSED PROJECT

N.

Response:

Describe the proposed and existing generating sources, distribution circuits or
load centers planned to be served by all new substations, switching stations
and other ground facilities associated with the proposed project.

The proposed Nebula Switching Station will serve the Boydton Load Area
described in Section I.C and generally depicted in Attachment [.LA.1. The Project
also could be used to support future load in the area.
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I1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (“ROW?”)
1. Provide the length of the proposed corridor and viable alternatives.

The approximate lengths of the Project’s Proposed and Alternative Routes are as
follows:

Nebula-Raines Line #2399

Proposed Route (Route 5): 14.4 miles
Alternative Route 1: 15.4 miles
Alternative Route 3: 14.9 miles
Alternative Route 4: 15.0 miles

Cloud-Nebula Line #2402
Proposed Route: 0.9 mile
See Attachment II.A.1. See Section II.A.9 for an explanation of the Company’s

route selection process, as well as the Environmental Routing Study referenced
therein.
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Attachment I1.A.1
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I1. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (ROW?)

2.

Provide color maps of suitable scale (including both general location
mapping and more detailed GIS-based constraints mapping) showing
the route of the proposed line and its relation to: the facilities of other
public utilities that could influence the route selection, highways,
streets, parks and recreational areas, scenic and historic areas, open
space and conservation easements, schools, convalescent centers,
churches, hospitals, burial grounds/cemeteries, airports and other
notable structures close to the proposed project. Indicate the existing
linear utility facilities that the line is proposed to parallel, such as
electric transmission lines, natural gas transmission lines, pipelines,
highways, and railroads. Indicate any existing transmission ROW
sections that are to be quitclaimed or otherwise relinquished.
Additionally, identify the manner in which the Applicant will make
available to interested persons, including state and local governmental
entities, the digital GIS shape file for the route of the proposed line.

See Attachment I1.LA.2. No portion of the right-of-way is proposed to be
quitclaimed or relinquished.

Dominion Energy Virginia will make the digital Geographic Information Systems
shapefile available to interested persons upon request to the Company’s legal
counsel as listed in the Project Application.
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Attachment I11.A.2
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II. DESCRIPTION OF THE PROPOSED PROJECT
A. Right-of-way (“ROW?”)

3. Provide a separate color map of a suitable scale showing all the
Applicant’s transmission line ROWs, either existing or proposed, in the
vicinity of the proposed project.

Response: See Attachment [.G.1 for an overview map of the existing transmission line rights-
of-way and Attachment II.B.3.iv for the proposed transmission line rights-of-way
in the Project area.
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II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (ROW?)

4. To the extent the proposed route is not entirely within existing ROW,
explain why existing ROW cannot adequately service the needs of the
Applicant.

Nebula-Raines Line #2399

There is no existing Company-owned right-of-way located between the Company’s
future Raines Substation and the Company’s proposed Nebula Station to
accommodate Nebula-Raines Line #2399. However, the Nebula-Raines Proposed
Route will make use of portions of existing Company-owned right-of-way
associated with Cloud-Kerr Dam Line #38 and Boydton Plank Road-Cloud Line
#1041.

The existing right-of-way for Lines #1041 and #38 is 220 feet wide. At the west
end of the Nebula-Raines Proposed Route, after the route crosses the Company’s
existing transmission line right-of-way for Kerr Dam-Ridge Road Line #137 and
Line #38, the Nebula-Raines Proposed Route parallels the right-of-way for Lines
#1041 and #38. In this area, the entire 100-foot-wide right-of-way for the Nebula-
Raines Proposed Route would overlap the existing right-of-way for Lines #1041
and #38 for a total of 0.9 mile, thereby requiring no additional new right-of-way
along this segment.

Cloud-Nebula Line #2402

There is no existing Company-owned right-of-way located between the Company’s
existing Cloud Switching Station and the Company’s proposed Nebula Station to
accommodate the Cloud-Nebula Line #2402.
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I1. DESCRIPTION OF THE PROPOSED PROJECT
A. Right-of-way (“ROW?”)

S. Provide drawings of the ROW cross section showing typical
transmission line structure placements referenced to the edge of the
ROW. These drawings should include:

a. ROW width for each cross section drawing;
b. Lateral distance between the conductors and edge of ROW;
c. Existing utility facilities on the ROW; and

d. For lines being rebuilt in existing ROW, provide all of the above
(i) as it currently exists, and (ii) as it will exist at the conclusion of
the proposed project.

Response:  See Attachment II.A.5.a.37

For additional information on the structures, see Section I1.B.3.

37 Note that the information provided in this cross-section represents the structures along both the Nebula-Raines
Proposed Route (looking toward Nebula Switching Station) and the Cloud-Nebula Proposed Route (looking toward
Cloud Switching Station).

86



Attachment II.A.5.a
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II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (ROW?)

6. Detail what portions of the ROW are subject to existing easements and
over what portions new easements will be needed.

Nebula-Raines Line #2399

As discussed in Section I1.A.4, there is no existing Company-owned right-of-way
located between the Company’s future Raines Substation and the Company’s
proposed Nebula Station to accommodate the Nebula-Raines Line.

Accordingly, the right-of-way for the Proposed Route will require easements for a
new-build transmission line. Portions of the Proposed Route will overlap the
existing Dominion Energy Virginia overhead electric transmission line rights-of-
way for Lines #1041 and #38. For 0.9 mile, from milepost (“MP”’) 12.6 to 13.5,
the Nebula-Raines Proposed Route will be located entirely within the existing right-
of-way for Lines #1041 and #38. The existing right-of way for Lines #1041 and
#38 is 220 feet wide and the Nebula-Raines Proposed Route would be located in
the southern portion of the right-of-way.

See Attachment I1.A.6.

Cloud-Nebula Line #2402

As discussed in Section I1.A.4, there is no existing Company-owned right-of-way
located between the Company’s existing Cloud Switching Station and the
Company’s proposed Nebula Station to accommodate the Cloud-Nebula Line.
Accordingly, the right-of-way for the Proposed Route will require easements for a
new-build transmission line.

See Attachment I1.A.6.
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Attachment I1.A.6

uojuiwog

ABidugz “
=

108l0ud uoissiwsuel| saurey-e|NgaN-pno|d
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry

eluIbaIA ‘AQunod Buanquapiosy
elubaip ABiau3z uoluiwog

AREF o=

Xapuj] 9V'l1 Iuswyosenyvy

abed xapul ]

1 91N0Y 9AIRUIBYY SdUley-BINQaN =
€ 9IN0Y dAIIRUIBYY SBUIRY-BINCUON e==
T 9IN0Y SAITRUISLY SBUIRY-BINCON e
91N0Y pasodold SaUIRH-BNQON emm
291N0Y Pasodoid BINGON-PNO|D emms

SaulT uoIssiwsuel|
uoluiwog Bunsixgy

uopers buiyoums pasodoid \/
uoneisqns aimng Y/
uonels buiyoums bunsixs 'y

uoneoo Jo8fold

elulbiaia

T€ 40 0 abed
el 312 H
.m.w., ‘.@B
Kewanu] *w%\ﬂ_m - oj{2AlEN N
ume|pey v
ides oBuaiep 2
¢
sueLMm
7 \ Yoer )
| = iy,
poobey 7 aispey % Qv\ L @ Mm“m_.._M._.._.w_;w
@ @ ? viNng3N
%o,v. SPRODISS0.Y g - @ a j— A" 8
] ==
i 5 & suWS @ - —
P 4 NOILVLS
/ ONIHOLIMS
© (%) D e ” anox
Kempin @
= 4 ka EMIVEN L] v 4
IS iyl v % o 1se

v
Y68

ans mmz:.ww_

& 4K7 S e

Jaugory

&2 29g Afsng

hed

“

a3

iltH yIncs

[@Aa7 uoun

rY
Py

aritie ¥

o p2B

PEIIL-B
sueye|ied

Tg 13U183 UOpIOD

P MOy

ohiey

Az

P jiypued

L

S50 HINW

RELLHU

89



K
:o_>.m.__n....m “ elubaiA ‘AQunod Buanquapoain _>_N_m .
luwea w== elulbiA ABiau3z uoluiwoq 000'9:T
108l0ud uoissiwsuel | saurey-e|NgaN-pnojo 1994  GIN0Y BANBUIAIY SBUIRY-BINGaN =  dIN 7 GIN0Y BANBUIAYY SaulRy-BIngaN (O
.
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 p o € 3IN0Y SABLISIY SBUIRY-BINGSN == dIN € 9IN0Y SANBUISIY SAURY-BINGaN ()
@ .<. _ _ HC@ECO@HH( ARep-jo-1ybry pasodoid ] T 9IN0Y 2ANRUIB)Y SBuley-B|NgSN emm dIN T 81N0Y dANBUIBY Sauley-eingaN @
1€ jo T abeyd adA1L Aepn-j0-1ybry 1IN0y pasodoid saurey-e|NgoN em=s dIN @Inoy pasodo.d saured-eingaN @ uonesgns aining q
0
&
o
@
8
£
9:0 .
¥ 107
k3
0 9
B o)
¥ zge
740
0
- ﬁ@\@
- 9,
0 ¥ i6e wzie O]
W\ ;r_o\fw::m
0
0
0
vV 0 0 0 : 0
ans SANIVY @@@ - . Al
0
0 0 9i0
70 7.0 0 8i0 (60N (1311 ;| N
0 0 90 5.0 : - .
= 8 8 610 6,0
=) [
v u Aneg
yeve
fz/s&
/v\/
& Qs
& N4
2
Y E6E

90



dIN T 91N0Y sANeWIR)Y sauley-eingsN @

T 91N0Y 9AIRUIBY|Y SBUMRY-B|NCON e==

000°9:T
Rep-j0-1ybry pasodold ]

Wd4d
JEEE]
[ _______=m |
0se 0
adAL Aep-40-1ybBry

elubaiA ‘AQunod Buanquapoain
elulbiA ABiau3z uoluiwoq
00§

-~
:o_>h.__num “
108l0ud uoissiwsuel| saurey-e|NgaN-pno|d
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry

3 65€

9'V’'I1 uswyoseny

T€ 40 g abed

o/w%cm_m_ \Qoom\

T
Yoo
y

py youelg A320y

91



PEENo) e\>

vl 2

elubaiA ‘AQunod Buanquapoain
elulbiA ABiau3z uoluiwoq

W
WY35 &
109l01d uoIssiwsuUel| saulrey-e|NgaN-pno|d
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry
T€ Jo € abed

000'9:T
104
——— .
00§ 0se 0 Kep-j0-1yBry pasodoud
9'V' 11 WawWyoeny Joraun =
adAL Aep-J0-1UBIY T 8IN0Y SANBUIBYY SOUIRH-BINGSN e==>  dN T 9IN0Y SANBUIS)Y SOURY-EINGON @
)
Aﬁ&

o
pines 2

Gree"

curte RS

3 65€

v
3 16€

v
¥lee

1 68¢

92




ABiauzg \\ elubaiA ‘AQunod Buanquapoain
e — elulbiA ABiau3z uoluiwoq ZN_M 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1o04
sjuswases Bunsixg pue maN 01 19algns Aepn-10-1ybBi S——
! 3 HEE m./_w.__ ucwu; wmﬁd.\n_ S FEMASTHRI oo ? Aemvioaubiy pasedold [
1€ 10 ¢ abed 9 u adA 1 Aepn-j0-1ybry T 91N0Y 9ANBUIBY|Y Sauley-eINJoN e== dI T 1IN0y dAneUIB)|Y Saurey-eingaN @
cofm.
é,m/w
°°
g o
o o
%N v
yaee
cwwm.
o
2
o




Wa3

o>m._o....m “ elubaiA ‘AQunod Buanquapoain
uoluuod ez elulbiA ABiau3z uoluiwoq 000'9:T
108f01d uoissiwsuel] saurey-e|ngaN-pnojd 1004
[ _______=m |
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - Kem0-uBry posodoy
1€ Jo G abeyd @ < — — HC@E:O@HH( @Q\A._. >G>>|hO|H£m_N_ T 91N0Y 9ANBUIBYY Sauley-B|N(JSN emms dIA T 91N0Y BAIleUIa]|Y Sauley-e|ngaN O L
a\vo m N
% 2 .
o S LB,
% N
% tmmm.
Py s
%15 f:t@
d
&
e e\

PY Y21ny9 Ayuriy

94




:ouh.ﬂum m

elubaiA ‘AQunod Buanquapoain
elulbiA ABiau3z uoluiwoq ZN_M 000'9:T
108f01d uoissiwsuel] saurey-e|ngaN-pnojd
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry
9'V’'I1 uswyoseny
T€ 40 9 abed

Rep-j0-1ybry pasodold ]

adAL Aep-40-1ybBry

T 91N0Y 9AIRUIBY|Y SBUMRY-B|NCON e==
v
yeee

dIN T @IN0Y dAneUIR)|Y Sauley-BIngeN @

v
1 65€

Belfield Rd

o

N

v
Bl9e




.ABiduz “ elubaip ‘Awuno)d Binqusposin %ﬁ
e — elulbiA ABiau3z uoluiwoq ZN_M iy 000'9:T
109l01d uoIssiwsuUel| saulrey-e|NgaN-pno|d 1004
sjuswase] Bunsix3y pue maN 01 199lgns Aepn-Jo-1UBIe | oo o
9V’ uswyoeny
T€ 4o 2 abed

v
BIve

Rep-j0-1ybry pasodold ]
adAL Aep-40-1ybBry

T 91N0Y 9AIRUIBY|Y SBUMRY-B|NCON e==

dIN T @IN0Y dAneUIR)|Y Sauley-BIngeN @

Fo5Ty-£, 6900C

Py :Ow\ﬁ

v
B Ive

Sy, =

P

o)
0°
go@ B

(2}

yz/

96




K
Wd3 ZiN 000°9:T

elubaiA ‘AQunod Buanquapoain
.

Rep-j0-1ybry pasodold ]
adAL Aep-40-1ybBry

T 91N0Y 9AIRUIBY|Y SBUMRY-B|NCON e==

dIN T @IN0Y dAneUIR)|Y Sauley-BIngeN @

uojuiwog

T€ 4o g abed

.AB1auz ~
=
109l01d uoIssiwsuUel| saulrey-e|NgaN-pno|d
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry

elulbiA ABiau3z uoluiwoq
005

9'V’'I1 uswyoseny

v
¥ 20¢

v
¥eLe

Py BYauny

v
¥z

5 y&coo

»,
4 ®Young

9A0ID Jepa)

v
¥lee

" or039 Jepay
9

o Rﬂmo

o0
o

v
BoLe

97




A\
ABiaug \‘ elubaiA ‘AQunod Buanquapoain ﬁ
uoluuiog w== elulbiA ABiau3z uoluiwoq ZN_M 000'9:T
1098l0ud uolissiwsuel| sauley-e|ngaN-pno 1994
mHCGEOmmm._ @M_\__Hw_.xm. pue >\.r_.®Z O.H W_Um_qﬂﬂ_wz>w\</_|w0|ur_®_w_ e — | ¥ 91N0Y dAITRUIL)Y SauUley-e|NgaN —— dINl ¥ 8IN0Y BAIRUIBYY sauley-eIngaN ()
T Uswiuoe - : 00§ 0se 0 Aem-jo-1ybry pasodoid [] € 9IN0Y SAIBUIBYY SAURY-BINGIN ==  d € 9IN0Y dANEUIA)Y Saurey-eingaN (O
1€ Jo 6 abed oV uoEnyY adAL Aepm-40-1UBIy T 8IN0Y 9ANRUILYY SBUIRY-BINCON e===  d T 2IN0Y SAIRUISYY SBUIRY-BINGIN @
<
o
2
%
<
®
o
veze
O O O O O O O O
6]8] [6) G@ 18 BE 46 Gib! 96!
Q)
&6
Q)
g6
iepay
Q "
(6,6} & 9i6 136 816
= ——0 — — e —— ©
66 96 b 216 B0 ) 70 Gan e
176}
O
46
Ci6 @,
€16
126}
@
736,
v 15699
yege

PY sllinsoyseg

3 09¢




ABiauzg \‘ elubaiA ‘AQunod Buanquapoain
e — elulbiA ABiau3z uoluiwoq ZN_M 000°9:T
2oaloud uolissiwsuel] sauley-ejngaN-pno 1994
mHCOEOHmmm._ @M_\__Hw_.xm. pue >\.r_.®Z O.H W_Um_qﬂﬂ_wz\nwg_lelH:@_m e — | ¥ 91N0Y dAITRUIL)Y SauUley-e|NgaN —— dINl ¥ 8IN0Y BAIRUIBYY sauley-eIngaN ()
T Uswiuoe - : 00§ 0se 0 Aem-jo-1ybry pasodoid [] € 9IN0Y SAIBUIBYY SAURY-BINGIN ==  d € 9IN0Y dANEUIA)Y Saurey-eingaN (O
1€ 30 0T obed ERAALE uoeny adAL Aep\-J0-1yBry T 91N0Y SANBUISNY SAURY-BINGAN e==s  dIAl T 9IN0Y SANBUISY Sauley-engaN @
3
(5}
o,
(o)
2
&
P . -
5 e O e——
o) — O ()
E —m " A e =
© . =00 g C0 zp oW
L= |’
- = S0l
6101
AN
=
%
o
00
700
zS
=7870,0 )
— O d
: 616 ——O= <\
8i6 .\. 0L o G0k o
60 U 10
05 G
v 6&&
J yoee c@,w
X 3 %
tzjo ) )\ %
o
£10 \@®)

99




vl 2

elubaiA ‘AQunod Buanquapoain
elulbiA ABiau3z uoluiwoq

109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D
T€ 40 TT abed

NREEes _
7 000°9:T
1004
[ _______=m |
siusweses Bunsixg pue maN 01 103lgns Ae-10-1UBIY | oo oo o Aems0-aubry posodosd [ P
@ < _ _ HC@ECO@HH( AKem-j0-1ybry Bunsixa ) € 91N0Y aANRUIBY|Y Sauley-BINgaN e= dIN € 2IN0Y BANBUILNY sauley-eingaN O sour uoissiwsuel.
odAL ABM-J0-IUBIY T 9IN0Y BANBUISIY SBUIRY-BINGON emm N T 2IN0Y SANBLISYY SSUIRY-BINGAN @ uouiwoq Bunsixa L
g s
N
cvww.
Y EN-
AL
AN
A BB
yese 7 Lich @'
2 (€12 LIRNNGON
o\m.ﬁ 1812 AN
Z N =
Zl e | ON -
7 (6210 N
o Lvic) @
& EEANNY
Y55, 2 £
7o SN
G (9;c) O
7 i)
[1311) 2
e O — e
5 e ) O
o G A . —— ==
50 O g oW T O——=—OC=—=A A
(6701) @ 9L 7Y

382




.AB1auz \‘ elubaiA ‘AQunod Buanquapoain \ﬁ
uoluuiog w== elulbiA ABiau3z uoluiwoq ZN_M 7N 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1004
.
s1uswase] Bunsixg pue maN 01 103[gns Aep-40-1UBId | o 0 | oMt posodosd [] ¥ 9In03 GBI SoUIRM-BINGIN PP —
®<_ — HC@ECO@HH( AKem-j0-1ybry Bunsixa ) € 91N0Y aANRUIBY|Y Sauley-BINgaN e= dIN € 2IN0Y BANBUILNY sauley-eingaN O SauI UOISSIUSURLL
1€ 10 ZT abed odAL ABM-J0-IUBIY T 9IN0Y BANBUIBIY SBUIRY-BINGON emm  dN T 2IN0Y SANBLISYY SSUIRY-BINGAN @ uoluiwoq Bunsixa
N
?
s}
k)
<
E
eie
>
3
&
3
P
Q
——— -.. =
0 G — = &
D B O N S
3 N ~—
0 A ——O — $
yue S o e &
€1 Gl I O —
GiEl o . —
el S ——
&80 ST —
- —
S —————
6;€ | o = =
—_—
th T O -
P o —
Q)
yiee v
yove
wooe
o




W3 oS 000'9:T

¥ 8IN0Y SAIRUISYY SBURY-BINGSN ===  dIN ¥ IN0Y dAIFeUIR)|Y sauley-elngsN (O
dINl € 8IN0Y BAIRUIBYY Sauley-eINgaN O
dIN @Inoy pasodold saurey-eingaN @

vrg)

:o_>.m.__n....m “\ elubaiA ‘AQunod Buanquapoain
ued wz= elulbiA ABiau3z uoluiwoq
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1004
.
00s 0se 0 Aem-jo-1ybry pasodoid ]
adAL Aepn-jo-1ybry

sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry
9'V'11 Juswyoelly

T€ Jo €T abed

£ 91N0Y dANBUIBYY Sauley-e|NgaN =
21n0Yy pasodold saurey-e|ngeN e==
Fs

19515 K 15350a

U7 ney

LettLn

L

curtis Ln

S,
s

v
B0.E

102




ABiauzg “ elubaiA ‘AQunod Buanquapoain
uoiuwog 5= elubiA AB1aug uouwog Wa1

108l0ud uoissiwsuel| saurey-e|NgaN-pno|d
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry
9'V'11 Juswyoelly

T€ 40 $T abed

Rep-j0-1ybry pasodold ]
adAL Aep-40-1ybBry

 91N0Y dANBUIBYY Sauley-eNgaN —
€ 91N0Y 9ANeUIB]Y Sauley-e|NgaN =

dIN ¥ 8IN0Y dAeUILl|Y saured-eingaN O
dINl € 9IN0Y BAIRUIBYY Sauley-eINgaN ()

@@ INENE)
%@5 420q

L

103




ABiouz 25 elulbaIA ‘Aluno) Binquapos %@
uotuiuiog “ .mA_:_m\v_> M?mwm_ :cﬁ_u:_cﬂ_vo " ZN_M 000'9:T
1099l0.1d UOISSIWSURL] Sauley-.|NgaN-pNojd 1004
sjuswase] Bunsix3y pue maN 01 199lgns Aepn-Jo-1UBIe | oo o
Kem-30-1ybry pasodoid ] + 81IN0Y 9AIIRUIBY|Y Sauley-B|NgaN — dIN ¥ 8IN0Y dAeUILl|Y saured-eingaN O
adA] Aepn-10-1ybry € 9IN0Y SAITBUIRIY SBURH-BINGSN =  dIAl € SIN0Y SANEUIS]Y Saurey-eingaN ()

T€ 4o ST abed

9'V’'I1 uswyoseny

BeLe

2,
S,
4

Py )/SQJO

v
U 79

LEETo} Kiaxs0g

v
3 0ze

Lt

104

P,
Y »




ABidugz

T€ 40 9T abed

uojuiwog m

elubaiA ‘AQunod Buanquapoain _>_N_m \ﬁ
elubaipn ABiau3g uoluiwog ’
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D

sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry

9'V’'I1 uswyoseny

Rep-j0-1ybry pasodold ]
adAL Aep-40-1ybBry

 91N0Y dANBUIBYY Sauley-eNgaN —
€ 91N0Y 9ANeUIB]Y Sauley-e|NgaN =

dIN ¥ 8IN0Y dAeUILl|Y saured-eingaN O
dINl € 9IN0Y BAIRUIBYY Sauley-eINgaN ()

v
30s€

2] mq_:Ea

o
%@wox L
o, L]
e,
()

Beee

()

B eee

105



T€ 40 LT dbed

A6 = .
:o_c_.__n....m “ elubaiA ‘AQunod Buanquapoain _>_N_m

elubaipn ABiau3g uoluiwog
108l01d Uoissiwsuel] saurey-gNgaN-pno|d

sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry

9'V’'I1 uswyoseny

Rep-j0-1ybry pasodold ]
adAL Aep-40-1ybBry

¥ 9IN0Y dANeUIBY SauUlRY-BINGaN ===  dIN ¥ IN0Y dAIeUILl|Y Saured-eingaN O
€ 81N0Y SAIeUISY|Y SBURY-BINGSN e==>  dIN € 9IN0Y dAIFRUIRYY Sauley-elngaN (O

B Ive

Y
S, O\Q R
1,
W,
S

v
B oze

27
S
7> oq

>

175y, 555

O

VY VY GIOMNGIO Uy UY

PY wiey o4 byg

¥Lie

106



Al
Abiauz “ elubaiA ‘AQunod Buanquapoain , ﬁ
uoluiued ez elubaipn ABiau3g uoluiwog ZN_M 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1o04
.
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - o
V' 11 1uswyoeny Rep-Jo-1ybry pasodoid [] ¥ 9IN0Y dANBUILYY Sauley-e|ngaN —=  dIN 7 9IN0Y dANeWIal|Y sautey-eingaN O
1€ 10 8T abed 9 u adAL AeM-40-1UyBIy € 8IN0Y SAIBUILYY SBUIRY-BINGSN e==>  dIN € SIN0Y SAIRUISIY Sauley-eingaN (O
o
oh02 i
B
m
4
3
3
2
B

v
BoLe

v
¥ile

9A0ID Jepa)

022

o'

o910 Sy

107



ABiouz 25 .
:o_c_Eom “ elubaiA ‘AQunod Buanquapoain

Wa3

elulbiA ABiau3z uoluiwoq

000'9:T
1098l0ud uolissiwsuel| sauley-e|ngaN-pno 1994
mHCGEOmmm._ @M_\__Hw_.xm. pue >\.r_.®Z O.H W_Um_qﬂﬂ_wz>w\</_|w0|ur_®_w_ e — | ¥ 91N0Y dAITRUIL)Y SauUley-e|NgaN —— dINl ¥ 8IN0Y BAIRUIBYY sauley-eIngaN ()
T Uswiuoe - : 00§ 0se 0 Aem-jo-1ybry pasodoid [] € 9IN0Y SAIBUIBYY SAURY-BINGIN ==  d € 9IN0Y dANEUIA)Y Saurey-eingaN (O
1€ 10 6T obed ERAALE uoeny adAL Aep\-10-1UBIy T 9IN0Y SANBUISNY SSUIRH-BINGSN e===  d T S1NOY SANBUISYY Sauley-eingsN @
o
4
o
®
o©
veze
O O O O O O S S
6;8) [6] 16} é B8O 46 Gi6! 96
Q
16}
@
86}
iepay,
Q)
@@ Gi6) 96 B
S = O O———— O—Q= l O———
6 b O B LGN 7% o
78
O
/6
< 690
€16]
16}
e
216,
v 1,6 7@;
yege \‘.m
O
™
&
)
5
2

3 09¢

108




ABiouz 25 .
:o_c_Eom “ elubaiA ‘AQunod Buanquapoain

elubaipn ABiau3g uoluiwog ZN_M 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1o04
. - -
chmEmmmm @C_Hm_xm —Ucm >>mZ OH HU@ _Q—Jw >m\</lu—.OIH—\_@_m o s ! ¥ 91N0Y BAIeUIs]|Y Sauley-eINgaN — dIA 7 91N0Y SAIleUIB]|Y Sauley-e|ngaN O
9V 11 JUBWYoE1Y Rep-j0-1ybry pasodold ] € 91N0Y aAIlewIdl|y sauley-e|ngaN = dI € 8IN0Y dAieUIR)Y saurey-eingaN O
T€ Jo 0z abed 8dAL Ae-40-1UBIy T 8IN0Y SAIFBUILYY SBUIRY-BINGSN emme  dIN T 9IN0Y SAIRUISIY SBUIERH-BINGSN @
=
-0
= =/90/01,
— (B f
_ 66 =0 \\\k
2i6 —0 011573 G0l )
— = .\m.m D Qg
SENC0)

creek
oot
=
=
3
GO -
6?55
o
S
Q%
o

@)
cio) /
Q
701 o
o
-
QO Yive
he)
(sj01} 2
s
N 2 v
g o yive
3
3 a
Q)
f2,01)

¥o5;
Brrrs
O
)
=/
=




Aem-j0-1ybry uoluiwog bunsix3 [
SaUI UOISSIWSURLL
uoluiwoq Bunsixa

/
Abiaug “ elubaiA ‘AQunod Buanquapoain ﬂ,ﬁ
uoluiued ez elubaipn ABiau3g uoluiwog ZN_M 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1004
[ _______=m |
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - o
©.<. — — HC@E—&—O@HH( Kep-40-1ybry pasodoid u
adA1L Aepn-jo-1ybry ¥ 9IN0Y 9ANBUIDY|Y Sauey-B|NgaN dNl 7 @IN0Y aAnewIdl|Y saurey-eingaN O
v
¥ 00€e

T€ Jo Tz abed

110

b
5] SJS/IUV




.ABiduz “ elubaiA ‘AQunod Buanquapoain
uoluuiog w== elulbiA ABiau3z uoluiwoq _>_N_m @jﬁ 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1004
.
sjuswases Bunsixg pue maN 01 103[gns Aep\-Jo-1YBIY | o o5 o Aen-io-ub pasodoid [ P
@ < _ — HC@ESO@HH( AKem-j0-1ybry Bunsixa )  91N0Y aANRUILY|Y Sauley-BINgaN diN ¥ 8IN0Y BANBUILBN|Y sauley-eingaN (O sour uolssIwSURIL
1€ Jo gz abed adAL Aep-30-1ybry 21n0y pasodoid Saurey-eINgoN e diN 8Ny pasodold saurey-eINgeN @ uoluiwog Bunsixg

¥ com-
@
.\_nS‘
3
v
¥ yse
¥ cmm-
——— O
————O &b
s = O 1 v
= @), Q) 0L ¥zse
545 &
mv@/z
@
¥ FwN-
GiC L@ SN .
2 %, AN ) 25C _“\'
28 —

/O“N —‘ = X <
—

vAays

Siuy,

111



uojuiwog

T€ Jo gz abed

ABiouz 25 eluibaiA ‘Ayunod Banquaposiy /éﬁ
= Wd35,E

elulbiA ABiau3z uoluiwoq 000'9:T
109l01d uoIssiwsuUel| saulrey-e|NgaN-pno|d 1004
[ _______=m |
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - 0 Kepjo-ubiy pesodoig

9V JuswyoenY adA L Aepn-Jo-1ybiry 91n0Yy pasodoid saurey-e|ngoN e== dIN @IN0Y pasodold saurey-eingaN @

v
B 16€

Lo
.
¥ive

o>
4/0@/
N

Py Pigmoyg

N
0N




T€ 40 vz abed

vl 2

elubaiA ‘AQunod Buanquapoain

9'V’'11 Juswyoeny

AREE e

elulbiA ABiau3z uoluiwoq 000'9:T
109l01d uoIssiwsuUel| saulrey-e|NgaN-pno|d 1004
[ _______=m |
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - 0 Kepjo-ubiy pesodoig

adA 1 Aepn-30-1ybry

21n0y pasodoid saurey-e|NgoN e=

dIN 8Inoy pasodold saurey-eingaN @

231

€17

39819 saly smi

es Creek

Mil

v
Beee

v
Beve

v
B vee

113



Abiaug “ elubaiA ‘AQunod Buanquapoain %@
e — elulbiA ABiau3z uoluiwoq ZN_M 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1004
.
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - 0 Kepjo-ubiy pesodoig
1€ 10 Gz abed 9V JuswyoenY adA L Aepn-Jo-1ybiry 91n0Yy pasodoid saurey-e|ngoN e== dIN @IN0Y pasodold saurey-eingaN @ L

v
y1se

Py
9
Ve, vop
o,
)

18U10D
2ag Asng

114

v
YLy

Union Level Rd

(4
Ts,
%o

D&e

v
BeELY




A61au3 “ elubaiA ‘AQunod Buanquapoain \ﬁ
uouiuiod w== eluibaip AB1auz uoluiwog AE ™ 000°9:T
109f01d uolIssIwsUeL] sauley-e|ngaN-pNo|D 1904
—— .
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 p= 0 Aepn-jo-ubry pesodoid [
- 9V’ uswyoeny odAL Aepr-40-1uyBry  @Inoy pesodold Sauley-BINGeN e==  JIN 2IN0Y Pasodold seurey-eingeN @

v

3 L6€
v

yeLe

¥ oov-
&) t2is) i 8

e Wiy - T

v
BoLe

Gi8

j 909 Asng

v
BLve

115




T€ 4o 2z 9bed

A6 = .
:o_c_.__n....m “ elubaiA ‘AQunod Buanquapoain _>_N_m

elulbiA ABiau3z uoluiwoq
108l01d Uoissiwsuel] saurey-gNgaN-pno|d

sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry

9'V’'I1 uswyoseny

000°9:T
1004

00S

052

0

Repn-j0-1ybry pasodoid ]
adA 1 Aepn-30-1ybry

21n0y pasodoid saurey-e|NgoN e=

dIN 8Inoy pasodold saurey-eingaN @

v
3062

B ranch

Rreedy Branch

<&
&°

8.
ow:$

v
169¢

116



uojuiwog

T€ Jo gz abed

Abioug “ elulbaiA ‘Aluno)d Banquaposin %@
Z WY«

elulbiA ABiau3z uoluiwoq 000'9:T
109l01d uoIssiwsuUel| saulrey-e|NgaN-pno|d 1004
[ _______=m |
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - 0 Kepjo-ubiy pesodoig

9V JuswyoenY adA L Aepn-Jo-1ybiry 91n0Yy pasodoid saurey-e|ngoN e== dIN @IN0Y pasodold saurey-eingaN @

Byle

Py s
o
4

v
¥ gee

¥

117



Y
Abiaug “ elubaiA ‘AQunod Buanquapoain ﬂﬁ
e — elulbiA ABiau3z uoluiwoq ZN_M > 000'9:T
109l0u4d uoIssIwsuel] sauley-e|NgaN-pNo|D 1004
.
sjusawase] Bullsix3 pue maN 01 19algns Aepn-10-1ybiry 008 - 0 Kepjo-ubiy pesodoig
1€ 10 6Z abed 9V JuswyoenY adA L Aepn-Jo-1ybiry 91n0Yy pasodoid saurey-e|ngoN e== dIN @IN0Y pasodold saurey-eingaN @

5 o
2
£\

sigjuy

%,

&

%
T

118

v
B0L2

o
& o1y

£

youeig buol

v
Blle

(=)

3662

uole




.AB1auz “ elubaiA ‘AQunod Buanquapoain W
Z NREE oS

uotuiuiog elulbiA ABiau3z uoluiwoq 000'9:T
108f01d uoissiwsuel] saurey-e|ngaN-pnojd 1004
e
sluswases Bunsixg pue maN 01 103[gns Aepn-10-1UBId | oo oe 0 AeM-10uBry pasodoid [ P
@ < _ — HC@ECO@HH( AKem-j0-1ybry Bunsixa )  91N0Y aANRUILY|Y Sauley-BINgaN diN ¥ 8IN0Y BANBUILBN|Y sauley-eingaN (O sour uolssIwSURIL
1€ Jo o€ abed adAL Aep-30-1ybry 21n0y pasodoid Saurey-eINgoN e diN 8Ny pasodold saurey-eINgeN @ uoluiwog Bunsixg
v S
uvse d !
E A
N
v
X ¥ 0s€e
S
G0
o
o By

SC 4@,

vdays)

€1¢ 1 4@,

v
B20e

zay Y6z

39210 UBWSa[0Y

1i2) N

119




.Abiaug \\ elubaA ‘Auno)d Bangquspios
uoluiwoq % ILIBHA 0 AuaPIOaN me -
s — elulbiA ABiau3z uoluiwoq 000°9:T

108l01d uoIssIWwsuUeL] Sauley-e|NgaN-pno|d 1004  SIN0Y SANBUISNY SBUIRH-BINGIN == dIN ¥ SINOY BANRLISYY SUIRY-BINGN (O %E?:_@_mmmm__ﬂ_mwm_mm“_m‘mwm (]
EEEEENS  mmmm  ('°Punog uonels Buiyonms [T € 9IN0Y SANBUISHY SAUIRY-BINGIN = dAl € SIN0Y SANRUIBYY Saurey-eIngaN O —_

sjuswases Bunsixy pue MmN 01 109[aNS AeM-JO-IUBIH | yg 0z 0 AoHrio-udm pesodoid E] T S1ox onISUASIY S2UIRH-EINGSN e 4 T SHI0H SNIELIBIY SSUIEH-EINN @ woluioa Butishea
9'Vv'11 Jusawyoeny Kem-s0-1yBry Bunsixa [ a1n0y pasodo.d saurey-eINgeN = dN @In0y pasodold saurey-eINGeN @ uoners Buiyoums pasodoid \/
T€ 10 T€ abed adAL Aepn-40-1uBry 2In0y pasodoid BINGaN-pNo|D) em dI @Inoy pasodoid BINgaN-pnolo @ uones buiyoums Bunsixa W

NOILLVLS
ONIHOLIMS
ving3aN
V

v
389¢

V-
O NolvLs

ONIHOLIMS ano1d
Yl

120



II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (ROW?)

7. Detail the proposed ROW clearing methods to be used and the ROW
restoration and maintenance practices planned for the proposed
project.

The rights-of-way for the Nebula-Raines Proposed Route and the Cloud-Nebula
Proposed Route will be approximately 100 feet in width. Based on existing
conditions, the Company anticipates tree clearing will be required along a portion
of these Project routes.

Trimming of tree limbs along the edge of the right-of-way also may be conducted
to support construction activities for the Project. For any such minimal clearing
within the right-of-way, trees will be cut to no more than three inches above ground
level. Trees located outside of the right-of-way that are tall enough to potentially
impact the transmission facilities, commonly referred to as “danger trees,” may also
need to be cut. Danger trees will be cut to be no more than three inches above
ground level, limbed, and will remain where felled. Debris that is adjacent to
homes will be disposed of by chipping or removal. In other areas, debris may be
mulched or chipped as practicable. Danger tree removal will be accomplished by
hand in wetland areas and within 100 feet of streams, if applicable. Care will be
taken not to leave debris in streams or wetland areas. Matting will be used for
heavy equipment in these areas. Erosion control devices will be used where
applicable on an ongoing basis during all clearing and construction activities
accompanied by weekly Virginia Stormwater Management Program inspections.

Erosion control will be maintained and temporary stabilization for all soil
disturbing activities will be used until the right-of-way has been restored. Upon
completion of the Project, the Company will restore the right-of-way utilizing site
rehabilitation procedures outlined in the Company’s Standards & Specifications for
Erosion & Sediment Control and Stormwater Management for Construction and
Maintenance of Linear Electric Transmission Facilities that was approved by the
Virginia Department of Environmental Quality (“DEQ”). Time of year and
weather conditions may affect when permanent stabilization takes place.

This right-of-way will continue to be maintained on a regular cycle to prevent
interruptions to electric service and provide ready access to the right-of-way to
patrol and make emergency repairs. Periodic maintenance to control woody growth
will consist of hand cutting, machine mowing and/or herbicide application.
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II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (ROW?)

8. Indicate the permitted uses of the proposed ROW by the easement
landowner and the Applicant.

Any non-transmission use will be permitted that:

e Is in accordance with the terms of the easement agreement for the right-
of-way;

e Is consistent with the safe maintenance and operation of the transmission
lines;

o  Will not restrict future line design flexibility; and

¢  Will not permanently interfere with future construction.

Subject to the terms of the easement, examples of typical permitted uses include but
are not limited to:

Agriculture

Hiking Trails

Fences

Perpendicular Road Crossings
Perpendicular Utility Crossings
Residential Driveways

o Wildlife / Pollinator Habitat
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II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (ROW?)

9. Describe the Applicant’s route selection procedures. Detail the feasible
alternative routes considered. For each such route, provide the
estimated cost and identify and describe the cost classification (e.g.
“conceptual cost,” “detailed cost,” etc.). Describe the Applicant’s
efforts in considering these feasible alternatives. Detail why the
proposed route was selected and other feasible alternatives were
rejected. In the event that the proposed route crosses, or one of the
feasible routes was rejected in part due to the need to cross, land
managed by federal, state, or local agencies or conservation easements
or open space easements qualifying under §§ 10.1-1009 — 1016 or §§
10.1-1700 — 1705 of the Code (or a comparable prior or subsequent
provision of the Code), describe the Applicant’s efforts to secure the
necessary ROW,

The Company’s route selection for a new transmission line typically begins with
identification of the project “origin” and “termination” points provided by the
Company’s Transmission Planning group. This is followed by the development of
a study area for the project. The study area represents a circumscribed geographic
area from which potential routes that may be suitable for a transmission line can be
identified.

For this Project, the Company retained the services of Environmental Resources
Management (“ERM”) to help collect information within the study area, identify
potential routes, perform a routing analysis comparing the route alternatives, and
document the routing efforts in an Environmental Routing Study. After review of
the new build options, Dominion Energy Virginia determined there was only one
viable electrical solution, which is located entirely within Mecklenburg County,
Virginia.

The study area encompasses an area containing the Project origin and termination
points and is bounded by the following features:

e An area east of Interstate 85 to the east;
e The unincorporated community of Gordon Corner to the north;
e The eastern extend of the Town of Boydton to the west; and

e The unincorporated communities of Norvello, Elamtown, and Invermay
to the south.

The Company considered the facilities required to construct and operate the new
infrastructure, the length of new right-of-way that would be required for the Project,
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the amount of existing development in the area, the potential for environmental
impacts and impacts on communities, and cost.

In developing the potential route alternatives for the Nebula-Raines Line, ERM also
studied multiple other routes that were subsequently rejected from further
consideration.  There are no railroads or pipelines and minimal existing
transmission lines within the study area for the routes to collocate with. The
predominant linear features within the study area are roads, particularly US 1 and
US 58. ERM reviewed the potential to collocate with these roadways early in the
routing process. Due to substantial commercial and residential development along
US 1, ERM determined that collocating with this roadway could not occur without
removal of several buildings. ERM also reviewed the potential to collocate with
US 58. Similar to US 1, multiple residential and commercial buildings are located
in close proximity to the roadway. These buildings could only be avoided through
route deviations from the roadway, which would have resulted in a “boxing-in”
effect for these buildings, with the transmission line and highway surrounding the
buildings on all sides, which is not preferred by the Company. Additionally, the
recently constructed Mecklenburg Middle/High School borders the north side of
US 58 in an area where homes border the south side of the road. As a result, a route
alternative collocated with this segment of US 58 would need to divert through
school property. For these reasons, routes entirely (or primarily) collocated with
US 1 and US 58 were eliminated from consideration for the Nebula-Raines Line.

The Company also identified and ultimately rejected a route segment (labeled
Eliminated Route 6 in the Routing Study), which routed south from the Raines
Substation, down to Interstate 85, paralleling the west side of the interstate right-
of-way. Approximately 3.8 miles south of the Raines Substation, the route turned
to the west until it intersected Nebula-Raines Alternative Route 1. Due to increased
overall length and significant impacts to wetlands, in particular forested wetlands,
the route was determined not viable and was rejected from further consideration.
Additionally, the Company identified and ultimately rejected Nebula-Raines Route
Alternative 2, which routed southwest from the future Raines Substation and was
located north of Alternative Route 1 and south of Alternative Route 3, until it
approaches US 1 where it then generally followed the same alignment as
Alternative Route 1. Due to the increased number of residences within 500 feet of
the route centerline, increased agricultural land impacts, and negative feedback the
Company received from the public at the initial open house, this route was
ultimately dismissed from consideration.

As discussed in more detail in the Routing Study, the Company identified four
viable overhead route alternatives for the Nebula-Raines Line. Of these four routes,
the northern route was identified as the Proposed Route and Alternative Routes 1,
3 and 4 were identified as viable alternatives to the Proposed Route.

For the Cloud-Nebula Line, the Company aimed to reduce impacts to the one
privately owned parcel located between the proposed Nebula Station and the
existing Cloud Switching Station. To achieve this, the Company looked to route
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the line along the edges of the parcel. All other route options would have routed
through the middle of this parcel or would have resulted in a longer route that
impacted an additional parcel. Ultimately the Company identified only one viable
overhead route alternative, as discussed in more detail in the Routing Study.

The route development process for the Project is described in more detail in the
Environmental Routing Study.

Nebula-Raines Proposed and Alternative Routes

Nebula-Raines Proposed Route (Route 5)

The Nebula-Raines Proposed Route would construct one overhead single circuit
230 kV transmission line supported primarily by double circuit monopoles with an
idle conductor from the future Raines Substation to the proposed Nebula Station.
As noted in Section LI, the estimated conceptual cost of the Nebula-Raines
Proposed Route is approximately $93.7 million.

The Nebula-Raines Proposed Route is approximately 14.4 miles in length. Starting
at the future Raines Substation, the Nebula-Raines Proposed Route heads west for
about 0.5 mile through forested areas before continuing west and collocating with
the south side of US 58 for 1.9 miles. The route then turns to the northwest, crossing
US 58 and Highway 1 at MP 2.5, then back west and then north for 0.6 mile,
crossing Plank Road at MP 3.1. The route then turns to the west for 1.3 miles and
then southwest for 2.3 miles, crossing Miles Creek at approximately MP 4.5, Union
Level Road at MP 5.6 and Gordon Lake Road at MP 6.8. At this point the route
turns to the west for 2.0 miles, crossing Busy Bee Road at MP 7.3. The route turns
to the west/southwest for 1.7 miles, crossing Baskerville Road and Wooden Bridge
Road at approximately MP 9.0 and then running through mainly forested areas.
The route then heads southwest for 1.9 miles, across agricultural land east of the
County landfill and crossing US 58 at MP 11.2, and Antlers Road at MP 11.9. At
MP 12.5 the route turns to the west, crosses the Company’s existing right-of-way
for Lines #137 and #38, and shares right-of-way with the south side of the
Company’s existing right-of-way for Lines #1041 and #38 for 0.9 mile. The route
then turns to the southwest away from Lines #1041 and #38 for 0.6 mile across
managed timber lands before turning west for 0.1 mile and terminating at the
proposed Nebula Station.

The Nebula-Raines Proposed Route crosses a total of 14.4 miles of land affecting
185.2 acres of right-of-way, including the proposed Nebula Station. All 56 parcels
crossed are privately owned. Land use along the Proposed Route right-of-way
consists of 99.5 acres of forested land, 34.3 acres of agricultural land, 46.7 acres of
open space, 3.3 acres of open water, and 1.4 acres of developed area. Where the
route crosses agricultural or open lands, impacts would be limited to structure
placement and land use activities could resume post construction. The 99.5 acres

125



of forested land crossed would be cleared, which is the least amount of forest
clearing required for any of the Nebula-Raines Line route alternatives.

Based on ERM’s desktop wetland and waterbody analysis, the right-of-way of the
Nebula-Raines Proposed Route will encompass approximately 12.2% (22.5 acres)
of land with a medium or higher probability of containing wetlands and
waterbodies. Of these 22.5 acres, the majority (15.8 acres) consist of forested
wetlands. The route has a total of 32 waterbody crossings: 8 perennial stream
crossings, 21 intermittent stream crossings, and 3 perennial lake/pond crossings.

The Nebula-Raines Proposed Route will run parallel adjacent with existing routing
opportunities for 2.9 miles, including 0.9 mile with the Company’s existing
transmission lines and 1.9 miles with existing roads.

The Nebula-Raines Proposed Route is the shortest of the route alternatives and
would require correspondingly the least right-of-way acreage. While the Nebula-
Raines Proposed Route would cross the most total wetlands of the four routes, it
has the fewest impacts to forested wetlands, landowners crossed, and forested
impacts, second fewest agricultural lands crossed, and tied for the fewest perennial
stream crossings. The route also has the most collocation of any of the Nebula-
Raines Line routes. The Nebula-Raines Proposed Route would also have the fewest
residences within 500 feet of the centerline (11) compared to Alternative Route 1
(15), Alternative Route 3 (16), and Alternative Route 4 (17). Finally, the Proposed
Route has the least impact on ecological cores (92.5 acres) and in particular to C2
ranked cores (31.1 acres). For these reasons, the Company selected Route 5 as the
Proposed Route.

Nebula-Raines Alternative Route 1

Nebula-Raines Alternative Route 1 would construct one overhead single circuit 230
kV transmission line supported primarily by double circuit monopoles with an idle
conductor from the future Raines Substation to the proposed Nebula Station. As
noted in Section LI, the estimated conceptual cost of the Nebula-Raines Alternative
Route 1 is approximately $106.3 million.

Nebula-Raines Alternative Route 1 is approximately 15.4 miles in length. Starting
at the future Raines Substation, Nebula-Raines Alternative Route 1 heads
southwest for about 0.4 mile through forested areas and crosses Flat Creek before
turning south for an additional 0.8 mile, crossing Rocky Branch Road at MP 0.8.
The route then turns to the southwest for 0.5 mile, crossing Turtle Road at MP 1.5.
The route then turns to the south for 1.1 miles, crossing through mostly forested
areas (including managed timber land). At this point, the route turns southwest for
1.9 miles, crossing Trinity Church Road at MP 3.6. This segment of the route
crosses through mostly dense forested areas. The route then turns to the west then
southwest then west for 1.2 miles, crossing Belfield Road at MP 5.2. The route
then turns west and continues for 3.7 miles, crossing Goodes Ferry Road at MP 6.0,
Highway 1 at MP 7.3, and Eureka Road at MP 8.1. This segment of the route
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crosses primarily through heavily forested land up to approximately MP 8.4, at
which point the route crosses through mixed forest and agricultural land. At
approximately MP 9.6, the route turns northwest and crosses Baskerville Road at
approximately MP 10.0. The route then turns to the west and then southwest for
1.2 miles across forested and agricultural land before crossing Buggs Island Road
at MP 11.2. The route continues to the west for 1.0 mile, crossing mostly recently
cleared timber lands and some agricultural grazing fields before turning southwest
for 0.5 mile, and then northeast for 0.5 mile through primarily agricultural and
grazing land. At this point, the route turns to the west-northwest for the remaining
2.3 miles, crossing the Company’s existing Kerr Dam-Ridge Road Line #137 and
Cloud-Kerr Dam Line #38 at approximately MP 13.2 and Antlers Road at
approximately MP 13.5, before terminating at the proposed Nebula Station.

Nebula-Raines Alternative Route 1 crosses a total of 15.4 miles of land
encompassing 197.6 acres of right-of-way, including the proposed Nebula Station.
All 50 parcels crossed are privately owned. Land use along the right-of-way
consists of 103.1 acres of forested land, 48.7 acres of agricultural land, 44.7 acres
of open space, 0.3 acre of open water, and 0.7 acre of developed area. Where the
route crosses agricultural or open lands, impacts would be limited to structure
placement and land use activities could resume post construction. The 103.1 acres
of forested land crossed would be cleared, which is the second least amount of
forest clearing required for any of the Nebula-Raines Line routes.

Based on ERM’s desktop wetland and waterbody analysis, the right-of-way of
Nebula-Raines Alternative Route 1 will encompass approximately 9.1% (17.9
acres) of land with a medium or higher probability of containing wetlands and
waterbodies. Of these 17.9 acres, the majority (16.1 acres) consist of forested
wetlands. The route has a total of 26 waterbody crossings: 10 perennial stream
crossings, 15 intermittent stream crossings, and 1 perennial lake/pond crossing.

Nebula-Raines Alternative Route 1 will run parallel adjacent with existing routing
opportunities (roads) for 0.3 mile. The route does not collocate with any of the
Company’s existing transmission lines.

Nebula-Raines Alternative Route 1 is the longest of the routes and would require
correspondingly the most right-of-way acreage. In addition, the route has the
second most crossing of agricultural land, has the fewest parcels crossed, fewest
amount of collocation with routing opportunities, and the fewest amount of total
wetlands crossed when compared to the other three routes. Alternative Route 1
would also have the second fewest residences within 500 feet of the centerline (15),
second fewest road crossings, and second fewest total number of waterbodies
crossed. Finally, Nebula-Raines Alternative Route 1 has the largest impact on
ecological cores (113.7 acres) and second largest impact to C2 ranked cores (31.6
acres). While acknowledging the impacts of Nebula-Raines Alternative Route 1,
the Company proposes Nebula-Raines Alternative Route 1 for notice and the
Commission’s consideration as a viable alternative to the Proposed Route.
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Nebula-Raines Alternative Route 3

Nebula-Raines Alternative Route 3 would construct one overhead single circuit 230
kV transmission line supported primarily by double circuit monopoles with an idle
conductor from the future Raines Substation to the proposed Nebula Station. As
noted in Section LI, the estimated conceptual cost of the Nebula-Raines Alternative
Route 3 is approximately $101.2 million.

Nebula-Raines Alternative Route 3 is approximately 14.9 miles in length. Starting
at the future Raines Substation, Nebula-Raines Alternative Route 3 heads west for
about 0.5 mile through forested areas before continuing west and collocating with
the south side of US 58 for 0.8 mile. The route then turns to the southwest and
crosses through mostly forested areas for 2.4 miles. At this point, the route turns
to the west for 0.2 mile and then southwest for 0.3 mile across forested land,
crossing Dockery Road at MP 3.9. The route then turns south for 0.4 mile, crossing
through dense forested areas before turning southwest for 0.8 mile and crossing
Smith Cross Road at MP 5.5. After crossing Smith Cross Road, the route turns
southeast for 0.1 mile and then southwest for 0.7 mile, crossing through mostly
dense forested areas. The route then turns to the west, crossing through a mix of
forested areas and cleared agricultural lands for 2.7 miles and crossing Highway 1
at MP 6.8 and Cedar Grove Road at MP 8.5. At this point, the route heads
southwest for 0.4 mile, crossing through open agricultural lands. At MP 9.5,
Nebula-Raines Alternative Route 3 intersects Nebula-Raines Alternative Route 1.
From this point, Alternative Route 3 follows the same alignment as Alternative
Route 1 for the remaining 5.4 miles to the proposed Nebula Station.

Nebula-Raines Alternative Route 3 will cross a total of 14.9 miles of land affecting
192.0 acres of right-of-way, including the proposed Nebula Station. All 60 parcels
crossed are privately owned. Land use along the right-of-way consists of 109.6
acres of forested land, 50.0 acres of agricultural land, 30.9 acres of open space, 0.7
acre of open water and 0.7 acre of developed area. Where the route crosses
agricultural or open lands, impacts would be limited to structure placement and land
use activities could resume post construction. The 109.6 acres of forested land
crossed would be cleared, which is the second most amount of forest clearing
required for any of the Nebula-Raines Line routes.

Based on ERM’s desktop wetland and waterbody analysis, the right-of-way of
Nebula-Raines Alternative Route 3 will encompass approximately 10.2% (19.5
acres) of land with a medium or higher probability of containing wetlands and
waterbodies. Of these 19.5 acres, the majority (16.9 acres) consist of forested
wetlands. Alternative Route 3 has a total of 25 waterbody crossings: 8 perennial
stream crossings, 15 intermittent stream crossings, and 2 perennial lake/pond
crossings.

Nebula-Raines Alternative Route 3 will run parallel adjacent with existing routing
opportunities (roads) for 0.8 mile. The route does not collocate with any of the
Company’s existing transmission lines.

128



Nebula-Raines Alternative Route 3 is the second shortest of the routes and would
require correspondingly the second least right-of-way acreage. In addition, the
route has the second most crossing of forested land and the most agricultural land
crossed, has the second most parcels crossed, and the second fewest amount of total
wetlands crossed and second most forested wetlands crossed when compared to the
other three routes. Alternative Route 3 also would have the second most residences
within 500 feet of the centerline (16), tied for the fewest road crossings, and fewest
total number of waterbodies crossed. Finally, Nebula-Raines Alternative Route 3
has the second smallest impact on ecological cores (97.2 acres) and second largest
impact to C2 ranked cores (31.6 acres). While acknowledging the impacts of
Nebula-Raines Alternative Route 3, the Company proposes Nebula-Raines
Alternative Route 3 for notice and the Commission’s consideration as a viable
alternative to the Proposed Route.

Nebula-Raines Alternative Route 4

Nebula-Raines Alternative Route 4 would construct one overhead single circuit 230
kV transmission line supported primarily by double circuit monopoles with an idle
conductor from the future Raines Substation to the proposed Nebula Station. As
noted in Section LI, the estimated conceptual cost of Nebula-Raines Alternative
Route 4 is approximately $105.7 million.

Nebula-Raines Alternative Route 4 is approximately 15.0 miles in length. Nebula-
Raines Alternative Route 4 follows the same alignment as Nebula-Raines
Alternative Route 3 for the first 10.1 miles from the future Raines Substation to a
point 0.6 mile west of Baskerville Road. At this point, the route turns to the
northwest for 0.8 mile crossing through mostly forested lands., then turns to the
west/northwest for 0.8 mile, crossing Buggs Island Road at MP 11.2. The route
then turns to the west/southwest for 3.7 miles, crossing Antlers Road at MP 13.0,
the Company’s existing right-of-way for Lines #137 and #38 at MP 13.1, and Gold
Miners Road at approximately MP 13.2. The route then turns northwest for 0.1
mile and terminates at the proposed Nebula Station.

Nebula-Raines Alternative Route 4 will cross a total of 15.0 miles of land affecting
192.3 acres of right-of-way, including the proposed Nebula Station. All 68 parcels
crossed are privately owned. Land use along the right-of-way consists of 132.8
acres of forested land, 33.0 acres of agricultural land, 25.0 acres of open space, 0.7
acre of open water and 0.7 acre of developed area. Where the route crosses
agricultural or open lands, impacts would be limited to structure placement and land
use activities could resume post construction. The 132.8 acres of forested land
crossed would be cleared, which is the most amount of forest clearing required for
any of the Nebula-Raines Line routes.

Based on ERM’s desktop wetland and waterbody analysis, the right-of-way of
Nebula-Raines Alternative Route 4 will encompass approximately 10.3% (19.8
acres) of land with a medium or higher probability of containing wetlands and
waterbodies. Of these 19.8 acres, the majority (17.3 acres) consist of forested
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wetlands. Nebula-Raines Alternative Route 4 has a total of 25 waterbody crossings:
8 perennial stream crossings, 15 intermittent stream crossings, and 2 perennial
lake/pond crossings.

Nebula-Raines Alternative Route 4 will run parallel adjacent with existing routing
opportunities (roads) for 0.8 mile. The route does not collocate with any of the
Company’s existing transmission lines.

Nebula-Raines Alternative Route 4 is the second longest of the routes and would
require correspondingly the second most right-of-way acreage. In addition, the
route has the most crossing of forested land, has the most parcels crossed, and the
second greatest amount of total wetlands crossed and most forested wetlands
crossed when compared to the other three routes. Alternative Route 4 would also
have the most residences within 500 feet of the centerline (17), tied for the fewest
road crossings, and fewest total number of waterbodies crossed. Finally, Nebula-
Raines Alternative Route 4 has the second largest impact on ecological cores (109.7
acres) and largest impact to C2 ranked cores (32.5 acres). While acknowledging
the impacts of Nebula-Raines Alternative Route 4, the Company proposes Nebula-
Raines Alternative Route 4 for notice and the Commission’s consideration as a
viable alternative to the Proposed Route.

Cloud-Nebula Proposed Route

Cloud-Nebula Proposed Route

The Cloud-Nebula Proposed Route would construct one overhead single circuit 230
kV transmission line supported primarily by double circuit monopoles with an idle
conductor from the existing Cloud Switching Station to the proposed Nebula
Station. As noted in Section L.I, the estimated conceptual cost of the Cloud-Nebula
Proposed Route is approximately $13.3 million.

The Cloud-Nebula Proposed Route is approximately 0.9 mile in length. The Cloud-
Nebula Proposed Route begins at the existing Cloud Switching Station and extends
south for 0.5 mile, paralleling parcel lines. The route then turns to the east for 0.3
mile across managed timber land before turning south and then east for 0.1 mile
and terminating at the proposed Nebula Station.

The Cloud-Nebula Proposed Route will cross a total of 0.9 mile of land affecting
10.8 acres of right-of-way. The route crosses three privately owned parcels. Land
use along the right-of-way consists of 4.6 acres of forested land, 5.7 acres of open
space, and 0.4 acre of developed area. The route has no residences within 500 feet
of the centerline. Where the route crosses open lands, impacts would be limited to
structure placement and land use activities could resume post construction. The 4.6
acres of forested land crossed would be cleared.

Based on ERM’s desktop wetland and waterbody analysis, the right-of-way of the
Cloud-Nebula Proposed Route will encompass approximately 6.2% (0.7 acre) of
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land with a medium or higher probability of containing wetlands and waterbodies.
Of these, approximately 0.4 acre consists of forested wetlands. The Cloud-Nebula
Proposed Route would cross one intermittent waterbody.

The Cloud-Nebula Proposed Route is not collocated with any physical linear
features; however, the route does follow parcel lines for the majority of the route
(0.8 mile) and, therefore, was selected by the Company as the Proposed Route.

Summary of Routes

For all the reasons stated above and in the Routing Study, ERM and the Company
support the Nebula-Raines Proposed Route (Route 5) and the Cloud-Nebula
Proposed Route as the Project routes that avoid or reasonably minimize adverse
impact to the greatest extent reasonably practicable on the scenic assets, historic
and cultural resources, and environment of the area concerned.
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II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (“ROW?”)

10. Describe the Applicant’s construction plans for the project, including
how the Applicant will minimize service disruption to the affected load
area. Include requested and approved line outage schedules for
affected lines as appropriate.

The Company plans to construct the Project in a manner that minimizes outage
times at the future Raines Substation and the existing Cloud Switching
Station. Assuming the Commission issues a final order by September 30, 2025, as
requested in Section I.H, the Company estimates that the proposed Project
construction will commence in June 2027 and be completed by November 1, 2028.

In order to connect the new proposed transmission line to existing infrastructure, it
will require outages less than 30 days in duration at the future Raines Substation
and at the existing Cloud Switching Station in summer 2028. The outages at the
Cloud Switching Station will be coordinated with PIM and MEC. Additionally, an
outage of less than five days will be required to cross the Line #137 and #38 corridor
at the appropriate time.

The Company intends to complete this work during requested outage windows, as
described above. However, as with all outage scheduling, these outages may
change depending on whether PJM approves the outages and other relevant
considerations allow for it. It is customary for PJM to hold requests for outages
and approve only shortly before the outages are expected to occur and, therefore,
the requested outages are subject to change. Therefore, the Company will not have
clarity on whether this work will be done as requested until very close in time to
the requested outages. If PJM approves different outage dates, the Company will
continue to diligently pursue timely completion of this work.
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II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (“‘ROW?)

11. Indicate how the construction of this transmission line follows the
provisions discussed in Attachment 1 of these Guidelines.

The Company routinely uses Attachment 1 to these Guidelines in routing its
transmission line projects.

The Nebula-Raines Proposed Route and the Cloud-Nebula Proposed Route will
avoid or minimize impacts to the maximum extent practicable on national historic
places listed in the National Register of Historic Places (“NRHP”). Thus, it is
consistent with Guideline #2 (where practical, rights of-way should avoid sites
listed on the NRHP). A Stage I Pre-Application Analysis prepared by ERM on
behalf of the Company is included with the Environmental Routing Study as
Attachment Appendix G, and was submitted to the Virginia Department of Historic
Resources (“VDHR”) on January 22, 2025.

The Company utilized Guideline #3 (rights-of-way should avoid prime or scenic
timbered areas, steep slopes and proximity to main highways where practical) by
siting the Project’s Proposed Routes away from main highways, with the exception
of 1.9 miles along the South Hill Byway. Some crossing of highways was
unavoidable; however, most crossings are at perpendicular angles to reduce visual
impacts.

The Company has communicated with local, state, and federal agencies and
relevant private organizations prior to filing this Application, consistent with
Guideline #4 (where government land is involved the applicant should contact the
agencies early in the planning process). In particular, the Company has consulted
with Mecklenburg County. See Section III.B of this Appendix.

The Company follows recommended construction methods in the Guidelines on a
site-specific basis for typical construction projects (Guidelines #8, #10, #11, #15,
#16, #18, and #22).

The Company also utilizes recommended guidelines in clearing right-of-way,
constructing facilities, and maintaining rights-of-way after construction.
Moreover, secondary uses of right-of-way that are consistent with the safe
maintenance and operation of facilities are permitted.
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II. DESCRIPTION OF THE PROPOSED PROJECT

A.

Response:

Right-of-way (“ROW?”)

12.

a.

a. Detail counties and localities through which the line will pass. If
any portion of the line will be located outside of the Applicant’s
certificated service area: (1) identify each electric utility affected; (2)
state whether any affected electric utility objects to such construction;
and (3) identify the length of line(s) proposed to be located in the service
area of an electric utility other than the Applicant; and

b. Provide three (3) color copies of the Virginia Department of
Transportation “General Highway Map” for each county and city
through which the line will pass. On the maps show the proposed line
and all previously approved and certificated facilities of the Applicant.
Also, where the line will be located outside of the Applicant’s
certificated service area, show the boundaries between the Applicant
and each affected electric utility. On each map where the proposed line
would be outside of the Applicant’s certificated service area, the map
must include a signature of an appropriate representative of the
affected electric utility indicating that the affected utility is not opposed
to the proposed construction within its service area.

The Nebula-Raines Line traverses Mecklenburg County, Virginia, for a
total of approximately 14.4 miles and the Cloud-Nebula Line traverses
Mecklenburg County, Virginia, for a total of approximately 0.9 mile.
Nebula-Raines Line #2399 is located within Dominion Energy Virginia
service territory for approximately 4.8 miles and within MEC service
territory for approximately 9.6 miles. Cloud-Nebula Line #2402 is located
within MEC service territory for approximately 0.9 mile. The Company
has confirmed that MEC does not object to the Nebula-Raines Proposed
Route or the Cloud-Nebula Proposed Route.

An electronic copy of the Virginia Department of Transportation (“VDOT”)
“General Highway Map” for Mecklenburg County has been marked as
required and submitted with the Application. A reduced copy of the map is
provided as Attachment II.A.12.b.
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II. DESCRIPTION OF THE PROPOSED PROJECT

B. Line Design and Operational Features
1. Detail the number of circuits and their design voltage, initial
operational voltage, any anticipated voltage upgrade, and transfer
capabilities.

Response: The proposed Nebula-Raines Line #2399 will be designed and operated at 230 kV
with no anticipated voltage upgrade and have a transfer capability of 1,573 MVA.

The proposed Cloud-Nebula Line #2402 will be designed and operated at 230 kV
with no anticipated voltage upgrade and have a transfer capability of 1,573 MVA.
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II. DESCRIPTION OF THE PROPOSED PROJECT

B. Line Design and Operational Features
2. Detail the number, size(s), type(s), coating and typical configurations of
conductors. Provide the rationale for the type(s) of conductor(s) to be
used.
Response: The 230 kV single circuit transmission lines will include three-phase twin-bundled

768.2 ACSS/TW/HS conductors arranged as shown in Attachments II.B.3.i-iii.
The twin-bundled 768.2 ACSS/TW/HS conductors are a Company standard for
new 230 kV construction.
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II. DESCRIPTION OF THE PROPOSED PROJECT

B. Line Design and Operational Features

3. With regard to the proposed supporting structures over each portion
of the ROW for the preferred route, provide diagrams (including
foundation reveal) and descriptions of all the structure types, to

include:

a. mapping that identifies each portion of the preferred route;

b. the rationale for the selection of the structure type;

c. the number of each type of structure and the length of each portion
of the ROW;

d. the structure material and rationale for the selection of such
material;

e. the foundation material;

f. the average width at cross arms;

g. the average width at the base;

h. the maximum, minimum and average structure heights;

i. the average span length; and

jo the minimum conductor-to-ground clearances under maximum

operating conditions.

Response:  See Attachment I1.B.3.i-iii for subparts (b) through (j).**

For subpart (a), see Attachment II.B.3.iv for approximate mapping of the proposed
structures along the Proposed Routes of the Nebula-Raines Line and the Cloud-
Nebula Line, which are subject to change during final engineering.

38 Note that the information provided in these diagrams represents the structures along both the Nebula-Raines
Proposed Route (looking toward Nebula Switching Station) and the Cloud-Nebula Proposed Route (looking toward
Cloud Switching Station) combined.
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Attachment I1.B.3.1

NEBULA - RAINES, LINE #2399

CLQUD - RAINES, LINE #2402
F

VI
VIN
ViV .

e T
230kV DC ENGINEERED MONOPOLE SUSPENSION STRUCTURE

A. MAPPING OF THE ROUTE: SEE ATTACHMENT I11.B.3.iv
B. RATIONALE FOR STRUCTURE TYPE: TO MINIMIZE RIGHT OF WAY

C. LENGTH OF R/W (STRUCTURE QTY): 15.2 MILES (81 STRUCTURES)

D. STRUCTURE MATERIAL: WEATHERING STEEL
RATIONALE FOR MATERIAL: WEATHERING STEEL WAS SELECTED TO MATCH OTHER LINES
IN THE AREA
E. FOUNDATION MATERIAL: CONCRETE

AVERAGE FOUNDATION REVEAL: SEE NOTE 2
F. AVERAGE WIDTH AT CROSS ARM: 33
. AVERAGE WIDTH AT BASE: SEE NOTE 2
H. MINIMUM STRUCTURE HEIGHT: 110'
MAXIMUM STRUCTURE HEIGHT: 150'
AVERAGE STRUCTURE HEIGHT: 124'
I. AVERAGE SPAN LENGTH (RANGE):  740' (739'-1255') (SEE NOTE 4)
J. MINIMUM CONDUCTOR-TO-GROUND: 22.5' (AT MAXIMUM OPERATING TEMPERATURE)

®

NOTES: 1. INFORMATION CONTAINED ON DRAWING IS PRELIMINARY IN NATURE AND SUBJECT TO CHANGE

DURING FINAL DESIGN.
2. AMINIMUM FOUNDATION REVEAL SHALL BE 1.5 FEET. FOUNDATION DIAMETER SHALL BE BASED

ON FINAL ENGINEERING.
3. STRUCTURE HEIGHTS ARE MEASURED FROM STRUCTURE CENTERLINE AND DO NOT INCLUDE

FOUNDATION REVEAL.
4. THE SPAN ASSOCIATED WITH EACH STRUCTURE IS THE AHEAD SPAN.
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Attachment I1.B.3.ii

NEBULA - RAINES, LINE #2399
CLOUD - RAINES, LINE #2402

F

——

G — e
230kV DC ENGINEERED MONOPOLE SUSPENSION STRUCTURE
A. MAPPING OF THE ROUTE: SEE ATTACHMENT I1.B.3.iv

B. RATIONALE FOR STRUCTURE TYPE: TO MINIMIZE RIGHT OF WAY

C. LENGTH OF R/W (STRUCTURE QTY): 15.2 MILES (27 STRUCTURES)

D. STRUCTURE MATERIAL: WEATHERING STEEL
RATIONALE FOR MATERIAL: WEATHERING STEEL WAS SELECTED TO MATCH OTHER LINES
IN THE AREA
E. FOUNDATION MATERIAL: CONCRETE

AVERAGE FOUNDATION REVEAL: SEE NOTE 2
F. AVERAGE WIDTH AT CROSS ARM: 25'
. AVERAGE WIDTH AT BASE: SEE NOTE 2
H. MINIMUM STRUCTURE HEIGHT: 10%'
MAXIMUM STRUCTURE HEIGHT: 13%5'
AVERAGE STRUCTURE HEIGHT: 119’
I. AVERAGE SPAN LENGTH (RANGE):  712'(342'-1030') (SEE NOTE 4)
J. MINIMUM CONDUCTOR-TO-GROUND: 22.5' (AT MAXIMUM OPERATING TEMPERATURE)

®

NOTES: 1. INFORMATION CONTAINED ON DRAWING IS PRELIMINARY IN NATURE AND SUBJECT TO CHANGE

DURING FINAL DESIGN.
2. AMINIMUM FOUNDATION REVEAL SHALL BE 1.5 FEET. FOUNDATION DIAMETER SHALL BE BASED

ON FINAL ENGINEERING.
3. STRUCTURE HEIGHTS ARE MEASURED FROM STRUCTURE CENTERLINE AND DO NOT INCLUDE

FOUNDATION REVEAL.
4. THE SPAN ASSOCIATED WITH EACH STRUCTURE IS THE AHEAD SPAN.
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Attachment I1.B.3.1i1
NEBULA - RAINES, LINE #2399
F

] 1
E i F G H‘
230kV DC ENGINEERED H-FRAME DDE STRUCTURE
A. MAPPING OF THE ROUTE: SEE ATTACHMENT I1.B.3.iv
B. RATIONALE FOR STRUCTURE TYPE: TO FACILITATE TRANSMISSION CROSSING
C. LENGTH OF R/W (STRUCTURE QTY): 14.2 MILES (2 STRUCTURE)
D. STRUCTURE MATERIAL: WEATHERING STEEL
RATIONALE FOR MATERIAL: WEATHERING STEEL WAS SELECTED TO MATCH OTHER LINES
IN THE AREA
E. FOUNDATION MATERIAL: CONCRETE
AVERAGE FOUNDATION REVEAL: SEE NOTE 2
F. AVERAGE WIDTH AT CROSS ARM: 50"
G. AVERAGE WIDTH AT BASE: SEE NOTE 2
H. MINIMUM STRUCTURE HEIGHT: 165'
MAXIMUM STRUCTURE HEIGHT: 175'

J.

AVERAGE STRUCTURE HEIGHT: 170'
AVERAGE SPAN LENGTH (RANGE):  522' (503'-540") (SEE NOTE 4)
MINIMUM CONDUCTOR-TO-GROUND: 22.5' (AT MAXIMUM OPERATING TEMPERATURE)

NOTES:1. INFORMATION CONTAINED ON DRAWING IS PRELIMINARY IN NATURE AND SUBJECT TO CHANGE

DURING FINAL DESIGN.
2. AMINIMUM FOUNDATION REVEAL SHALL BE 1.5 FEET. FOUNDATION DIAMETER SHALL BE BASED

ON FINAL ENGINEERING.
3. STRUCTURE HEIGHTS ARE MEASURED FROM STRUCTURE CENTERLINE AND DO NOT INCLUDE

FOUNDATION REVEAL.
4. THE SPAN ASSOCIATED WITH EACH STRUCTURE IS THE AHEAD SPAN.
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II. DESCRIPTION OF THE PROPOSED PROJECT
B. Line Design and Operational Features

4. With regard to the proposed supporting structures for all feasible
alternate routes, provide the maximum, minimum and average
structure heights with respect to the whole route.

Response: The approximate structure heights along the Project’s Proposed and Alternative
Routes are provided in the table below, based on preliminary conceptual design,
not including foundation reveal and subject to change based on final engineering

design.

Route Minimum Maximum | Average
(ft.) (ft.) (ft.)

Nebula-Raines Line

Proposed Route (Route 5) 110 175 124

Alternative Route 1 110 175 124

Alternative Route 3 110 175 124

Alternative Route 4 110 175 124

Cloud-Nebula Line

Proposed Route 105 130 122
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II. DESCRIPTION OF THE PROPOSED PROJECT
B. Line Design and Operational Features

5. For lines being rebuilt, provide mapping showing existing and
proposed structure heights for each individual structure within the
ROW, as proposed in the application.

Response: Not applicable.
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II. DESCRIPTION OF THE PROPOSED PROJECT

B.

Response:

Line Design and Operational Features

6. Provide photographs for [a] typical existing facilities to be removed, [b]
comparable photographs or representations for proposed structures,
and [c] visual simulations showing the appearance of all planned
transmission structures at identified historic locations within one mile
of the proposed centerline and in key locations identified by the
Applicant.

[a] Not applicable.

[b] See Attachments II.B.6.b.i-iii for representative photographs of the proposed
structure types.

[c] Visual simulations showing the appearance of the proposed transmission
structures at identified historic locations within 1.0 mile of the Proposed and
Alternative Routes of the Nebula-Raines Line and Cloud-Nebula Line centerlines
are provided. See Attachment II.B.6.c for a map of the simulation locations, the
existing views at the historic properties, and simulated proposed views from key
observation points (“KOPs”). These simulations were created using Geographic
Information Systems modeling to depict whether the proposed structures will be
visible from the identified historic property. The historic properties evaluated are
described below. See also the Stage I Pre-Application Analysis Report contained
in Appendix G of the Environmental Routing Study.

Historic Property Viewpoint Comments

Sycamore Lodge KOP 101 Nebula-Raines Route Alternatives 3 and 4

(VDHR ID# 058-0057) would have no impact on 058-0057.

Deloney’s Ordinary/Lombardy KOP 103 Nebula-Raines Route Alternatives 3 and 4

Grove Tavern would have no more than a minimal impact

(VDHR ID# 058-0073) on 058-0073.

M.H. Upton House KOP 104 & | Nebula-Raines Proposed Route, Route

(VDHR ID# 058-0140) KOP 105 Alternatives 1, 3, and 4 would have no more
than a minimal impact on 058-0140.

Sanders Farm KOP 107 Nebula-Raines Proposed Route would have a

(VDHR ID# 058-0141) severe impact on 058-0141 while Route
Alternative 4 would have no impact on 058-
0141.

Tobacco Barn KOP 108 Nebula-Raines Route Alternative 4 would

(VDHR ID# 058-0175) have no more than a minimal impact on 058-
0175.

Tobacco Barn KOP 110 Nebula-Raines Proposed Route and Route

(VDHR ID# 058-0309) Alternative 4 would have no impact on 058-
0309.
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Historic Property Viewpoint Comments

Mecklenburg County KOP 112 Cloud-Nebula Proposed Route, Nebula-

Poorhouse Cemetery Raines Proposed Route, Route Alternatives

(VDHR ID# 058-5092) 1, 3, and 4 would have no impact on 058-
5092.

Carey Farmhouse KOP 113 Nebula-Raines Route Alternative 1 would

(VDHR ID# 058-5412) have no more than a minimal impact on
058-5412.

East End High School KOP 114 | Nebula-Raine Route Alternatives 3 and 4

(no VDHR ID #) would have no more than a minimal impact

on East End High School.

See Attachment III.B.2 and Attachment

locations evaluated.

I1.B.3 for visual simulations of key
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Proposed Structure Type:
230 kV Single Circuit Steel Monopole (Tangent)

Attachment I1.B.6.b.i
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Attachment 11.B.6.b.i1

Proposed Structure Type:
230 kV Deadend Monopole

Attachment I1.B.6.b.ii




Attachment I1.B.6.b.iii

DEENEIY e

Proposed Structure Type:

o 230 kV Double Circuit Steel H-Frame (Double Deadend)
= D
g El?l'gll'lgn':'nn Attachment I1.B.6.b.iii
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Attachment I1.B.6c = Cioud-Nebula Route
—  Existing Dominion Transmission Lines
A Existing Switching Stakion
3000 77 Proposed Nebula Switching Station

_:.i:_l.'l | i i :
Feet Historic Resource w ERM
| e

@ KOP Location

) il 3 3 % C ] =md | APEAED Tidadidd § SCELE 11l
Figura 1. Aerial photography depicting land wse and photo view for 058-5082,
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Figura 5. Aerial photograpiy depectng land
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Figura 9. Aerial photography depicting land use and photo view lor 058-0057.
172




e L S i i I il T . L o D Ll S B
S| LR TR a g il ] Ay E i B . s B
e e ey ey P sk e

[ AT T a—

i me ma g

puaban

FHUNLINHLSYHANI LIIN0Hd NIOOIH ATIN4 30 ATTVLLEYD -MOTI13A

173

S [ SRS TSES0D 0] SRS
isapy suopaad g e

wd GpcF Al

FEOLIE Lm0

E ‘ainoH

pH aoog

LOL dOM

oy —
uoluiwog ﬁ
gimBuy, Kuno-y BanquaIae]
eiu By, ABIauUg uomnuon
aloid UoISSIWSURI] DIN0a|3 AY DEZ
SANIYHE-YTINAIN-QNOTD

SNOLLIONOD DNILSIND




FSerig g A o b T ity | ISl f:]:"i::"pu DR e D SRy e i R T e 11

Attachment I|.B.6c
1.000 1.500

== habula-Faines Route 3
Historie Resource EI
@ KOP Location # E RM
5 i 5 | 11 Frsmakas Wasiers By 3358008 mumd | B STRECE VUDAORN | Barad -1 GGG
Figura 11. Aerial pholography depicting land use and photo view for 058-0073.
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Figura 13. Aerial pholography depicting land use and photo view for 058-0140.
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Figura 15. Aerial pholography depicting land use and photo view for 058-5002.
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Figure 17. Aerial photography depicting kand use and photo view for East End High Schood.
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Figure 20. Aerial pholography depicting land use and photo view for 058-0057.
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Figure 22, Aerial pholography depicting land use and photo view for 058-0073.
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Figure 24, Aerial pholography depicting land use and photo view for 058-0140.
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Figure 26, Aerlal pmrl.ngaphy depicting Iun-d use and photo uleut tor 058-0141.
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Fi-gure 28, Aerlal photography depicting land use and photo view for 058-0175.
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Figure 30, Aerlal pmrl.ngaphy depicting land use and photo view for 058-0309.
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Figure 32, Aerial pholography depicting land use and photo view for 058-5002.
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Figure 34. Aerial photography depicting kand use and photo view for East End High School.
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Figure 24, Aerlal pmrl.ngaphy depicting land use and photo view for 058-0140.
200




FUNLINHLSYHANI LIAN0Hd NIOOIH ATINS 30 ATTVILEYY -MOT3A

S O SNNER) 1SA50{D 0] ARSI
o suofaadg bussen

L PECLL bAL

FEOLE Lih]-we]

g ANy

P L

SO0L dOA

oy —
uoluiwog ﬁ
gimBuy, Kuno-y BanquaIae]
giLn By, ABIauUg uomnuon
1Dalold UoISSIWSURI] JUpag AN 0EZ
SANIYHE-YTINAIN-QNOTD




ebrris B, Wereht, BT Sarrorinte, em TGS LU

Attachment 11.B . &c = Nebula-Raines Route 5

00 1.000 1,500 2000 = Existing Dominion Transmission Lines
Historic Resoawrce
# KOP Point

| MGV TIERETOYd || SEALL 87 B00
Figure 39, Aerlal pmrl.ngaphy depicting Iun-d use and photo uleut tor 058-0141.
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Figure 41, Aerial pholography depicting land use and photo view for 058-0309.
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Figure 43. Aerial pholography depicting land use and photo view for 058-5002.
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II. DESCRIPTION OF THE PROPOSED PROJECT

C.

Response:

Describe and furnish plan drawings of all new substations, switching stations,
and other ground facilities associated with the proposed project. Include size,
acreage, and bus configurations. Describe substation expansion capability and
plans. Provide one-line diagrams for each.

The proposed Project requires construction of the proposed Nebula Station, as well
as minor substation-related work at the Company’s future Raines Substation and
existing Cloud Switching Station, in Mecklenburg County, Virginia, as follows.

Nebula Switching Station

The proposed 230 kV Nebula Switching Station will be constructed with fourteen
230 kV 4000A breakers with an ultimate design of six rows of breakers arranged
in a breaker-and-a-half configuration. The Nebula Switching Station will be
designed to provide six 230 kV feeds to serve MEC’s DP. The total area of the
Nebula Station is approximately 11.3 acres.

The one-line and general arrangement for the proposed Nebula Station are provided
as Attachment I1.C.1 and Attachment II.C.2, respectively.

Raines Substation

The proposed Nebula-Raines Line will require the installation of one 230 kV
4000A breaker, one 230 kV 4000A switch, and three 230 kV arresters at the future
Raines Substation.

A one-line of the new substation equipment at the Raines Substation required by
the proposed Project is provided as Attachment I1.C.3.

Cloud Switching Station

The proposed Cloud-Nebula Line will require the installation of one 230 kV 4000A
breaker, two 230 kV 4000A switches, and three 230 kV arresters at the existing
Cloud Switching Station.

The one-line of the new substation equipment at the Cloud Switching Station
required by the proposed Project is provided as Attachment I1.C.4.
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Attachment I1.C.3
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Attachment I1.C.4
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III. IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC
FEATURES

A.

Response:

Describe the character of the area that will be traversed by this line, including
land use, wetlands, etc. Provide the number of dwellings within 500 feet, 250
feet and 100 feet of the centerline, and within the ROW for each route
considered. Provide the estimated amount of farmland and forestland within
the ROW that the proposed project would impact.

For additional description of the character of the area traversed by each potential
route and related impacts, see the DEQ Supplement, specifically as to land use,
forest, and agricultural lands (Section 2.L), wetlands and waterbodies (Sections 2.B
and 2.D), historic resources (Section 2.1), and wildlife (Sections 2.G and 2.K). See
Attachment II.A.1 for a map of farmland within the rights-of-way. Descriptions
of the lands crossed by the routes and number of structures within proximity of the
routes are described below.

Nebula-Raines Line Routes

Nebula-Raines Proposed Route (Route 5)

The Nebula-Raines Proposed Route is approximately 14.4 miles in length and
encompasses approximately 185.2 acres (inclusive of the 11.3-acre proposed
Nebula Station). Starting at the Raines Substation, Route 5 heads west crossing
forested land before and collocating with the south side of US 58 across a mix of
agricultural, open, and forested land. From this point, the route turns to the
northwest, crossing US 58 and US 1 across open land. The route then turns north-
northwest crossing a mix of open and forested land. The route then heads
west/southwest crossing predominantly forested land, with open and agricultural
land. At this point the route turns west again crossing primarily forested land with
mixtures of open and agricultural land around Busy Bee Road up to Cox Creek and
around Baskerville and Wooden Bridge Roads up to Reedy Branch. The route turns
southwest and south after Wooden Bridge Road, crossing forest and about a mile
of agricultural and open space northwest of US 58. The route continues
south/southwest, passing through primarily forested land between US 58 and the
Company’s existing Lines #137 and #38. At this point, the route crosses the
existing lines and shares the maintained right-of-way with the Company’s existing
Lines #1041 and #38 before turning southwest across managed timberland and
terminating at the proposed Nebula Station.

According to County parcel data, zoning data, and aerial photo analysis, there are
no residential buildings within the right-of-way or within 100 or 250 feet of the
centerline of the Nebula-Raines Proposed Route. There are 11 residential dwellings
within 500 feet of the centerline. There are 19 non-residential (commercial and
outbuildings) structures within 500 feet of the centerline of the Nebula-Raines
Proposed Route.
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Nebula Raines Alternative Route 1

The Nebula-Raines Alternative Route 1 is approximately 15.4 miles in length and
encompasses approximately 197.6 acres (inclusive of the 11.3-acre proposed
Nebula Station). Starting at the future Raines Substation, Alternative Route 1 heads
generally southwest crossing through a mixture of forested, open, and agricultural
land, with agricultural and open land associated with residences and outbuildings
concentrated around Rocky Branch Road, Turtle Road, Trinity Church Road,
Belfield Road, and Goodes Ferry Road. The route then turns west crossing about
a mile of forested land, US 1, and Miles Creek. After crossing Miles Creek the
route crosses predominantly open and agricultural land with some forest. The route
then turns south/southwest crossing through forested land around Cox Creek and
agricultural land east of Buggs Island Road before turning west. The route passes
through largely open and agricultural land Between Buggs Island Road and just
west of Antlers Road. The route then crosses through dense managed timberland
before terminating at the proposed Nebula Station.

According to County parcel data, zoning data, and aerial photo analysis, there are
no residential buildings within the right-of-way or within 100 feet of the centerline
of Nebula-Raines Alternative Route 1. There are 3 residential dwellings within 250
feet and 15 residential dwellings within 500 feet of the centerline. There are 28
non-residential (commercial and outbuilding) structures within 500 feet of the
centerline of the Nebula-Raines Alternative Route 1.

Nebula Raines Alternative Route 3

The Nebula-Raines Alternative Route 3 is approximately 14.9 miles in length and
encompasses approximately 192.0 acres (inclusive of the 11.3-acre proposed
Nebula Station). Starting at the future Raines Substation, Alternative Route 3 heads
west through forested land before continuing west and collocating with the south
side of US 58 across primarily agricultural lands with some open space and open
water. The route then turns to the southwest and crosses through mostly forested
land. At this point, the route heads south/southwest crossing primarily forested
land between Dockery Road and Dockery Creek. The route then turns west,
crossing a span of forested land between Dockery Creek and US 1. West of US 1,
the route heads west/southwest crossing a mixture of agricultural, forested, and
open land, with some rural residences concentrated around US 1 and Cedar Grove
Road. West of Baskerville Road, the route shares an alignment with Nebula-Raines
Route 1 for the remaining 5.4 miles, crossing through open, agricultural, and
managed timber lands before terminating at the proposed Nebula Station.

According to County parcel data, zoning data, and aerial photo analysis, there are
no residential buildings within the right-of-way or within 100 or 250 feet of the
centerline of Nebula-Raines Alternative Route 3. There are 16 residential
dwellings within 500 feet of the centerline. There are 29 non-residential
(outbuilding) structures within 500 feet of the centerline of the Nebula-Raines
Alternative Route 3.
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Nebula Raines Alternative Route 4

The Nebula-Raines Alternative Route 4 is approximately 15.0 miles in length and
encompasses approximately 192.3 acres (inclusive of the 11.3-acre proposed
Nebula Station). Alternative Route 4 follows the same alignment as Alternative
Route 3 for the first 10.1 miles from the future Raines Substation to a point west of
Baskerville Road, crossing through primarily forested lands. At this point, the route
turns to the northwest/west, crossing through mostly forested lands surrounding
Cox Creek, and agricultural and open lands around Buggs Island Road. The route
then heads west through primarily forested land before crossing the Company’s
existing Lines #137 and #38. From here, the route crosses mainly dense managed
timber with some cleared (open) land before terminating at the proposed Nebula
Station.

According to County parcel data, zoning data, and aerial photo analysis, there are
no residential buildings within the right-of-way or within 100 feet of the centerline
of Nebula-Raines Alternative Route 4. There is one residential dwelling within 250
feet and 17 residential dwellings within 500 feet of the centerline. There are 34
non-residential (outbuilding) structures within 500 feet of the centerline of the
Nebula-Raines Alternative Route 4.

Cloud-Nebula Proposed Route

The Cloud-Nebula Proposed Route is approximately 0.9 mile in length with a right-
of-way encompassing approximately 10.8 acres. Starting at the existing Cloud
Switching Station, the Cloud-Nebula Proposed Route heads south crossing through
managed timber land. The route then turns to the east across mostly cleared
managed timber land crossing a stream before turning south and terminating at the
proposed Nebula Station.

According to County parcel data, zoning data, and aerial photo analysis, outside of
the existing switching station, there are no residential or non-residential structures
within 100, 250, or 500 feet of the proposed centerline and zero buildings within
the right-of-way of the Cloud-Nebula Proposed Route.
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