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ENVIRONMENTAL ROUTING STUDY INTRODUCTION AND BACKGROUND

1 INTRODUCTION AND BACKGROUND

This report presents an environmental constraint identification and routing study prepared by
Environmental Resources Management, Inc. (ERM) on behalf of Virginia Electric and Power
Company (Dominion Energy Virginia, Dominion, or the Company) for the third and final
component of the Data Center Alley local solution: the new 500-230 kilovolt (kV) Golden-Mars
Lines located in Loudoun County, Virginia (Project).

1.1 PROJECT DESCRIPTION

The proposed Project, along with the Mars-Wishing Star and the Aspen-Golden 500-230 kV
Projects, will complete the 500 kV transmission loop in the Northern Virginia area surrounding
Data Center Alley, which generally includes areas near Washington Dulles International Airport
(Dulles Airport) in Ashburn, Virginia. These projects are needed to provide electrical capacity to
the Eastern Loudoun Load Area, while also mitigating identified North American Electric Reliability
Corporation Reliability Standards violations and maintaining reliable service for overall load growth
in the Project area and region. The Project consists of four individual components:

e New double circuit 500-230 kV lines from the future Golden Substation—located between
Pacific Boulevard and Virginia State Route (Rt.) 28, north of the Washington & Old Dominion
(W&OD) Trail—to the future Mars Substation—located on Carver School Road, approximately
0.6 mile south of Old Ox Road—in a 5-2 configuration (Golden-Mars 5-2 Lines or Golden—-Mars
Lines); ! 2

e A new double circuit 230 kV Loop from the existing Lockridge Substation to the Golden-Mars
500-230 kV Lines (Lockridge 230 kV Loop);

e Two new double circuit 230 kV Lines from the existing Sojourner Substation to the future Mars
Substation (Sojourner 230 kV Loop); and

e Improvements to the future Golden and Mars Substations.

These facilities are collectively referred to as the Project. Figure 1-1 depicts the proposed Project,
as well as the Mars-Wishing Star Project, and the Aspen-Golden Project in the Eastern Loudoun
Load Area. All figures referred to in this document are provided in Appendix A, Figures.

1.2 ROUTE LENGTH AND CONSTRUCTION FOOTPRINT

Table 1.2-1 shows the length, footprint acreage, and number of structures for the route
alternatives associated with the Golden-Mars Lines, Lockridge 230 kV Loop, and the Sojourner
230 kV Loop.

L A “5/2 configuration” means that the supporting structures will be aligned such that one position of the
structure will have a 500 kV circuit and one position will have a 230 kV circuit.

2 The Golden and Mars Substations are authorized for construction and operation as part of the approved
Mars-Wishing Star and the Aspen-Golden 500-230 kV Projects and are not part of this Project.
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ENVIRONMENTAL ROUTING STUDY INTRODUCTION AND BACKGROUND

1.3 STRUCTURE TYPES AND RIGHT-OF-WAY WIDTHS

Dominion proposes to construct the Golden—Mars Lines within almost entirely new right-of-way
varying between 100 and 150 feet wide in a 5-2 configuration. The Golden—Mars Lines will use a
combination of dulled galvanized steel double circuit monopole or two-pole structures (100-foot-
wide right-of-way) or three-pole or two-pole H-frame structures (150-foot-wide right-of-way). The
Golden—-Mars Lines generally use a H-frame configuration in areas with fewer constraints and a
monopole configuration in areas where the right-of-way needs to narrow as much as possible.

Dominion will construct the Lockridge 230 kV Loop and Sojourner 230 kV Loop within new 100-
foot-wide rights-of-way, using primarily dulled galvanized steel double circuit monopoles.

Appendix B, Structure Drawings, provides section views depicting typical right-of-way widths and
structure configurations.

The distance (span) between transmission structures depends on the type of structure used
(monopole or H-frame), as well as topography, ground elevation, and nearby constraints such as
bridge or highway on-ramp crossings. For the Golden—-Mars Lines, the average span distance for
both the monopole and H-frame configuration will be 600 feet, with structure heights ranging
from 110 to 185 feet (average of 155 feet).

The average span distance for the Lockridge 230 kV Loop would be 440 feet with structure heights
ranging from 55 to 120 feet (average of 104 feet). The average span distance for the Sojourner
230 kV Loop would be 520 feet with structure heights ranging from 50 to 120 feet (average of
104 feet).

1.4 CONSTRUCTION, OPERATION, AND MAINTENANCE PROCESS

Construction of new overhead transmission lines may involve some or all the steps listed below:

e Detailed survey of the route alignment;

¢ Right-of-way acquisition and clearing;

e Construction of access roads, where necessary;

e Installation of tower foundations;

e Assembly and erection of new structures;

e Stringing and tensioning of conductors; and

e Final cleanup and land restoration.

All required materials for the Project’s 5-2 structures would be delivered and assembled at each
structure location within the proposed (or existing) right-of-way. Detailed foundation design would
be completed prior to construction. The foundation design could include poured concrete requiring
excavation or steel piles or caissons that might be vibrated, drilled, or driven into place depending
on soil conditions and final design. Dominion would erect structures with a crane and anchor them
to the foundation during final assembly. Dominion would distribute excess soil from foundation
construction (if any) evenly at each structure, would replant vegetation, and would stabilize
exposed soils. In wetland areas, excess soil would be removed and evenly distributed on an
upland site within Dominion’s proposed right-of-way. Typical construction equipment may include
hole diggers or drilling equipment, cranes, wire stringing rigs, tensioners, backhoes, and trucks.
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ENVIRONMENTAL ROUTING STUDY INTRODUCTION AND BACKGROUND

Dominion would string all conductors and shield wires under tension. This system involves
stringing a “lead line” between structures for the conductors and ground wires. The rope pulls a
steel cable that is connected to the conductors and shield wires, which are pulled through
neoprene stringing blocks to protect the conductor and shield wire from damage. Stringing the
conductors and shield wires under tension protects the wires from possible damage should they
be allowed to touch the ground, fences, or other objects.

Once the Project is in-service, maintenance of the right-of-way under the transmission lines will
be essential for the reliable operation of the lines as well as for public safety. Operation and
maintenance of the Project will include periodic inspections of the line and the right-of-way;
occasional replacement of hardware as necessary; periodic clearing of vegetation, either
mechanically or by selective, low-volume application of approved herbicides within the corridor;
and the cutting of danger trees outside the right-of-way. Danger trees are trees outside the
cleared corridor that are sufficiently tall enough that they could impact the transmission line
should the trees fall into the right-of-way. Periodic inspections would occur through both aerial
and walking patrols. Normal operation and maintenance would require only infrequent visits by
Dominion Energy Virginia or its contractors.

Most maintenance activities would consist of selective, low-volume herbicide applications targeting
only tree species on the right-of-way every 3 to 5 years and the cutting of danger trees every

3 years. Dominion uses herbicides approved by the U.S. Environmental Protection Agency
(USEPA) on power line rights-of-way.

Based on a discussion between the Company and representatives of the Virginia Department of
Conservation and Recreation (VDCR) Division of Natural Heritage (DNH), the Company reviewed
its Integrated Vegetation Management Plan (IVMP) for application to both woody and herbaceous
species based on the species list available on the VDCR website. The Company continues to
coordinate with DNH on an addendum to the IVMP to further explain how the Company’s
operations and maintenance forestry program addresses invasive species. In November 2023, the
Company submitted the addendum draft to VDCR for review and continued discussions. VDCR
provided an initial response to the addendum in January 2024. The Company is in the process of
ongoing coordination with VDCR-DNH pertaining to the Company’s IVMP with a meeting held on
November 11, 2024. The Company is continuing to coordinate with VDCR with the commitment to
schedule additional meetings to discuss VDCR's concern. Once the addendum is finalized, the
Company will report on the results of its communications with VDCR in future proceedings.

1.5 OBJECTIVES OF THE STUDY

The Company requested ERM's services to define a study area for routing of the Project, collect
information on routing constraints and opportunities within the study area, identify and compare
alternative transmission line routes, and document the routing efforts in this report. More
specifically, ERM’s scope of work consisted of:

e Defining and describing a study area for routing the transmission lines proposed for the
Project;

e Gathering and assessing information about routing constraints and opportunities to be
considered as part of the study;
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ENVIRONMENTAL ROUTING STUDY INTRODUCTION AND BACKGROUND

e Identifying and mapping routing constraints and opportunities within the study area;

e Participating in public outreach efforts for the Project (e.g., public open house and agency
meetings) to gather information from stakeholders, agency staff, and the public regarding
constraints in the study area;

e Identifying buildable route alternative for the proposed transmission lines meeting the siting
criteria provided in the Code of Virginia (Va. Code) and included in the State Corporation
Commission’s (SCC’s) minimum filing guidelines (the Guidelines for Transmission Line
Application Filed Under Title 56 of the Code of Virginia, referred to as "SCC Guidelines”) for
transmission projects;

e Comparing the route alternatives based on an analysis of environmental impacts and use of
routing opportunities; and

e Recommending preferred routes.
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ENVIRONMENTAL ROUTING STUDY ROUTING PROCESS

2 ROUTING PROCESS

The process of routing new electric transmission lines follows a sequence whereby potential route
corridors are developed into potential routes that are further refined into viable route alternatives.
Although details may differ, the fundamental objectives of the process are the same regardless of
project or location: maximize collocation with compatible linear features or land uses; avoid,
minimize, or mitigate impacts on the human and natural environment; and provide regulators
with viable route alternatives meeting the purpose and need of the project that are both efficient
and equitable. Route viability is assessed through consideration of permitting risk, constructability,
right-of-way acquisition, and cost after the least impactful alternatives are identified.

The routing process, outlined below, provides a framework for understanding the Project, how
routes are identified and screened, and the selection of a preferred alternative.

2.1 DEFINING THE STUDY AREA

The first step in the routing process is to define a geographic study area based on the Company’s
electric transmission needs and service obligations specific to a project. ERM defined the study
area for the Project to encompass its beginning and ending points—Golden Substation and Mars
Substation—and an area broad enough in between the substations to allow for the identification of
reasonable alternatives. Additionally, and to the extent practicable, the limits of the study area are
defined by reference to easily distinguished landmarks, such as roads or other features. Doing so
helps Dominion and ERM describe the boundaries to stakeholders, such as potentially affected
landowners or county and agency staff. Section 3 of this document describes the characteristics of
the Project study area in detail.

2.2 INVENTORY OF ROUTING CONSTRAINTS AND OPPORTUNITIES

The second step in the routing process involves the identification and mapping of environmental
and built features within the study area. Based on extensive data collection, this step results in an
inventory of routing constraints and opportunities in the study area, including but not limited to:
e Locations of delivery point substations;

e Electric transmission and other utility rights-of-way;

e Residences and residential areas;

e Planned developments;

e Commonwealth, county, and private road rights-of-way;

e Public lands;

e Conservation and open space easements;

e Parks and trails;

e Wetlands and waterbodies;

e Forested land;

e Hospitals, schools, cemeteries, and convalescent centers;

e Natural heritage resources (NHRs; e.g., conservation sites and habitat for rare, threatened,
and endangered [T&E] species);

14z,

S&@ ERM CLIENT: Dominion Energy Virginia

%/I.i@ PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 4
W



ENVIRONMENTAL ROUTING STUDY ROUTING PROCESS

e Visually sensitive resources (VSRs)—Ilocations where views are protected by regulation, or
where higher quality views are an expected condition, regardless of regulatory status; and

e Archaeological and historic sites and other nationally or locally significant cultural resources.

2.3 IDENTIFYING AND ASSESSING ROUTE VARIATIONS

The third step in the routing process is the identification of potential route corridors—swaths of
the study area feasible for routing new transmission infrastructure—and the exclusion of areas
where transmission line routing is impracticable due to land use or other constraints. This step is
critical in larger, heavily developed or developing areas, where planned developments or protected
lands, like parks, can limit potential routes. This step can also aid in the refinement of the study
area. Agencies such as the Virginia Department of Transportation (VDOT) and county staff are
engaged at this stage by the Company to provide information on current and future developments
and land use planning. The viability of a potential route corridor is assessed by evaluating
environmental impacts, compatibility with existing and future land uses, permitting risk,
community input, ability to acquire new right-of-way, constructability, and cost.

2.4 FIELD RECONNAISSANCE AND STAKEHOLDER ENGAGEMENT

Field reconnaissance and stakeholder/public engagement activities (e.g., a project website, open
houses, targeted mailings, and virtual and in-person meetings) are used to gather information,
identify resources, and help inform routing and route selection. Section 3.3 describes public
engagement activities for the Project.

2.5 ROUTE ALTERNATIVE ANALYSIS AND ROUTE RECOMMENDATION

Using data and stakeholder outreach feedback gathered during the routing process, route
alternatives are analyzed and compared quantitatively and qualitatively based on constraint data
and community/stakeholder input. After completing this analysis, a preferred route is selected
through comparison of the advantages and disadvantages of each alternative relative to SCC
Guidelines. A Proposed Route and Alternative Routes, if applicable, are then presented for notice
in the SCC Application for the Project. Conversely, routes deemed too impactful and/or infeasible
or impracticable are not carried forward for notice.

14z,
M ERM CLIENT: Dominion Energy Virginia

%Ilf\\\§ PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 5
W



ENVIRONMENTAL ROUTING STUDY STUDY AREA

3 STUDY AREA

3.1 STUDY AREA DESCRIPTION

The Project study area encompasses more than 22 square miles in eastern Loudoun County and
includes the area around the future Golden Substation, the future Mars Substation, Lockridge
Substation, and Sojourner Substation. The study area is generally bounded by the following
features as depicted on Figure 3.1-1:

e  Gloucester Parkway to the north;
e Sully Road (Rt. 28) to the east;
e Dulles Airport to the south; and
e Belmont Ridge Road to the west.

The study area encompasses portions of several census-designated places and unincorporated
areas within eastern Loudoun County, including Ashburn, Dulles, Moorefield, Brambleton, and
Sterling. Notable places within the study area include parts of Data Center Alley (the world’s
largest agglomeration of data center campuses), Washington Dulles International Airport (Dulles
Airport), the Metrorail Silver Line terminus at Ashburn Station, and suburban residential
neighborhoods. The study area was predominately farmland prior to 2002 but has developed
rapidly over the past 25 years.

Land use in the study area consists primarily of data center campuses, flex industrial warehouses,
and low to medium density single-family housing. Broad Run, a tributary of the Potomac River,
bisects the study area from northeast to southwest. The stream is surrounded a forested riparian
corridor. The Dulles Greenway (Rt. 267) bisects the study area from northwest to southeast and
forms a partial divide between data centers and industrial areas to the north (within Data Center
Alley) and residential areas to the south and west of Broad Run. Loudoun County Parkway

(Rt. 607) also bisects the study area from northeast to southwest as it passes through Data
Center Alley, crosses the Dulles Greenway, and passes residential areas before reaching Old Ox
Road (Rt. 606). Old Ox Road is located in southern portion of the study area and separates Dulles
Airport from adjacent industrial and residential areas to the north and west.

3.2 MAJOR ROUTING CONSTRAINTS AND OPPORTUNITIES

This section summarizes the major constraints and opportunities in the study area affecting
transmission line routing. In accordance with the Guidelines for Transmission Line Applications
Filed Under Title 56 of the Va. Code (SCC 2024), ERM assessed opportunities for routing the
Project. Sources used to identify constraints and opportunities within the study area include:

e Loudoun County Geohub GIS datasets (Loudoun County 2024a);

e VDOT Projects and Studies Database (VDOT 2025);

e VDCR Conservation Lands Database (VDCR 2024a);

e U.S. Census Bureau American Community Survey, 5-Year Estimates (2019-2023) (U.S.
Census Bureau 2023a,2023b, 2023c, 2023d, 2023e);

e U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) mapping (USFWS
2024a);
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e Virginia Department of Historic Resources (VDHR) Virginia Cultural Resources Information
System (VCRIS) (VDHR 2025);

e National Conservation Easement Database (NCED 2025);
e Existing utility transmission and distribution lines (Rextag 2025); and
e Current aerial imagery (ESRI et al. 2024; Loudoun County 2024a).

The remainder of this section summarizes the major constraints and opportunities in the study
area that affect transmission line routing. Routing opportunities include existing transmission
lines, utility rights-of-way, and major roadways. Routing constraints include existing and planned
developments, public lands, and sensitive natural resources such as streams, floodplains, and
wetlands. Often, features in the study area are both constraints and opportunities. For example,
paralleling or collocating along highways and roads could offer space for new rights-of-way, but
transmission lines may not be compatible with adjacent land uses. ERM also identified routing
constraints and opportunities through review of local land use plans and stakeholder engagement
(Section 3.3). Figure 3.2-1 depicts major routing constraints and opportunities in the study area.

e Residential Areas: The most significant routing constraints in the study area are existing
homes and neighborhoods, including the viewsheds of (areas potentially visible from)
residential areas. Several large homeowners’ associations (HOAs) representing thousands of
homes and residents make up most of the study area south of the Dulles Greenway.

e Loudoun County Parkway: Loudoun County Parkway generally runs northeast to southwest
through the study area between the future Golden and Mars substations. Although the
Loudoun County Parkway right-of-way provides a collocation opportunity for the Golden-Mars
Lines, adjacent land uses vary greatly along its length. South of the Dulles Greenway,
Loudoun County Parkway leaves Data Center Alley and passes through mostly residential
areas that are less compatible with new transmission lines. Planned residential developments
(see below) further limit routing opportunities.

e Existing Utilities: The Company operates and maintains an extensive network of 230 kV
lines the study area, concentrated within Data Center Alley and extending southwest along
Broad Run. Existing transmission rights-of-way provide the best opportunities to collocate new
transmission infrastructure; however, existing and planned developments and other sensitive
environmental features like Broad Run may limit the potential to expand existing rights-of-
way. Buried utilities, such as Loudoun Water’s Broad Run Interceptor, also provide collocation
opportunities in areas of previous tree clearing/disturbance that minimize habitat
fragmentation and conflict with surrounding land uses.

e Planned Development: Planned development in the study area includes several residential,
commercial, and industrial developments in various stages of approval and construction.
There are several major mixed-use developments in the study area, including the Moorefield
Station and Silver District West, near the intersection of the Loudoun County Parkway and the
Dulles Greenway. Multiple data centers are also under development throughout the study
area. ERM and Dominion solicited input from and coordinated with the developers to identify
and avoid potential conflicts wherever practicable.

e Existing Commercial and Industrial Development: Existing commercial and industrial
development is found throughout the study area, including data centers, distribution centers
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and warehouses, office buildings, business parks, and retail centers. These industrial and
commercial areas are concentrated in Data Center Alley and the industrial parks between
Broad Run and Old Ox Road Corridor. While transmission lines are generally compatible with
industrial land uses, routing opportunities are often limited by existing building, utilities, and
non-linear development patterns, such as curvilinear streets and irregularly shaped lots.

e Federal Lands: Federal lands in the study area include the National Weather Service’s
facilities in Sterling (adjacent to Dulles Airport), operated by the National Oceanic and
Atmospheric Administration (NOAA) and Dulles Airport itself, operated by The Metropolitan
Washington Airports Authority (MWAA), which is also a federal agency. Crossing all federal
land (including the NOAA and MWAA lands in the study area) requires agency approval and is
often subject to revokable license agreements.

o Height Limitations: Development regulations severely limit structure heights south of Broad
Run and along Old Ox Road to protect the line of sight for the National Weather Service's
doppler radar at the NOAA Sterling property. Federal Aviation Administration (FAA) regulations
also limit structure heights near Dulles Airport (see Section 5.1.11). Both constraints prevent
collocation of overhead routes along existing transmission right-of-way and new routing
opportunities along portions of Old Ox Road.

¢ Loudoun County Lands and Open Space Easements: The Loudoun County Board of
Supervisors (BOS) owns land along Broad Run that is part of the Broad Run Stream Valley
Park (see Section 5.1.8). The BOS is also the grantee of dozens of open space easements
within the study area. Crossing of BOS land requires BOS approval and often includes deed
restrictions that limit future development.

e Loudoun County School Board Lands: The Loudoun County School Board (LCSB or School
Board) owns a large property along Broad Run and Loudoun Reserve Drive that contains the
Rock Ridge High School and Rosa Lee Carter Elementary School campuses. Crossing land
owned by Loudoun County Public Schools requires LCSB approval.

e Sensitive Environmental Areas: Sensitive environmental areas in the study area are
primarily associated with Broad Run. Crossing wetlands, forests, a VDCR Stream Conservation
Site (SCS), and floodplains along Broad Run and other sensitive environmental areas (see
Section 5.2) involves additional environmental permitting and constructability considerations,
even when collocation along existing transmission rights-of-way is possible. Furthermore,
Loudoun County has designated Scenic Creek Valley Buffers along Broad Run and many of its
tributaries to protect the remaining natural areas along Broad Run. The Broad Run corridor
also contains parklands, as well as an expanding trail network where potential visual impacts
and tree removal must be considered (see Section 5.1.8).

3.3 STAKEHOLDER ENGAGEMENT

ERM conducted field reviews of the Project and supported Dominion’s outreach to agencies and
stakeholders as part of route development and evaluation. As of February 2025, the Company has
held dozens of individual meetings seeking stakeholder input, including with landowners,
businesses, and agencies, such as Loudoun County, HOA managers, LCSB Staff, BOS members
and staff, and MWAA. Dominion also engaged the Loudoun Reliability Engagement Group (LREG)—
a stakeholder group with an interest in electric transmission line projects throughout Loudoun

\
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County—to provide information and solicit feedback on projects, including this Project. The
Company held one virtual and two in-person community meetings in July 2024, as well as one
virtual and one in-person community meeting in January 2025 to present information on the
Project and gather feedback. The Company’s application describes the stakeholder engagement
process in further detail.
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4 ROUTE ALTERNATIVES

Through extensive public outreach, agency consultation, desktop study, and field investigation,
ERM identified the following route alternatives for the Project:

e Five route alternatives for the Golden—-Mars Lines;
e One route for the Lockridge 230 kV Loop Lines; and
e One route for the Sojourner 230 kV Loop Lines.

Project routes are shown on aerial and topographic maps in Figures 4.1-1 and 4.1-2, respectively.

4.1 GOLDEN-MARS LINES

Development of the Golden—Mars Lines route alternatives was an iterative process that involved
ongoing resource identification, stakeholder outreach, and engineering considerations. Throughout
the route development process, ERM and Dominion adjusted and refined route alternatives, which
remained largely similar to the routes presented in this report. While no complete route
alternatives were rejected, one variation was eliminated from further consideration: the Dulles
Center Variation shown in Figure 4.1-3.

Starting at Golden Substation, the Dulles Center Variation followed Rt. 28 south, crossing several
surface parking lots in the Dulles Center shopping center before rejoining the preferred route
alignment for Golden-Mars Routes 1 through 5 along Pacific Boulevard. The Dulles Center
Variation was rejected early in the assessment phase, because it lacked collocation with existing
linear features, was not supported by Loudoun County staff, and would have bisected an existing
commercial center in a way that could have affected the center’s operations.

The Golden—-Mars Lines route alternatives are identical in the northern portion of the study area,
where they mostly follow existing 230 kV transmission line rights-of-way between Golden
Substation and the Dulles Greenway. South of the Greenway the routes diverge, generally
following either Loudoun County Parkway or Broad Run (and existing Lines #2218 and #2095).

The portion of Routes 1-5 north of the Greenway would generally use three-pole or two-pole
H-frame structures in a 150-foot-wide right-of-way. The portion of these routes south of the
Greenway would generally use monopole or two-pole H-frame structures in a 100-foot right-of-
way. In addition, the portion of the Golden-Mars Lines north of the Greenway (described in
Section 4.1.1 for Route 1) would be identical for all Golden—Mars Lines route alternatives.

4.1.1 ROUTE 1

Route 1 is approximately 9.4 miles long. The route originates at Golden Substation, exits the
substation to the south, crosses the W&OD Trail, then turns west to cross Pacific Boulevard. The
route then turns south and parallels Pacific Boulevard before crossing Waxpool Road where it turns
west to parallel existing transmission lines on the south side of Waxpool Road. The route
continues across Broad Run before turning southwest, where it parallels existing transmission
lines and crosses Broad Run twice before crossing the Dulles Greenway.

South of the Greenway, the route turns northwest, paralleling the south side of the Greenway
before turning west to parallel the south side of Loudoun County Parkway. The route briefly
crosses to the north side of Loudoun County Parkway, then back to the south side and parallels
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the south and west side of the parkway (as the road turns south) from Gleedsville Manor Drive
south to Evergreen Ridge Drive. After crossing Evergreen Ridge Drive, the route turns southeast,
crosses Broad Run, and turns east to parallel the north side of Old Ox Road. The route then turns
south along Carters School Road before terminating at Mars Substation.

4.1.2 ROUTE 2

Route 2 is approximately 9.3 miles long. South of the Dulles Greenway, the route continues
southwest, parallel to existing transmission lines adjacent to Broad Run. North of Rock Ridge High
School, the route turns west and crosses Broad Run three times before reaching Loudoun County
Parkway. The route continues south and parallels the west side of Loudoun County Parkway past
Evergreen Ridge Drive. After crossing Evergreen Ridge Drive, the route turns southeast, crosses
Broad Run, and turns east to parallel the north side of Old Ox Road. The route then turns south
along Carters School Road before terminating at Mars Substation.

4.1.3 ROUTE 3

Route 3 is approximately 8.3 miles long. South of the Dulles Greenway, the route continues
southwest, parallel to existing transmission lines adjacent to Broad Run. North of Rock Ridge High
School, the route turns west, crosses Broad Run three times before turning south and crossing
Loudoun Reserve Drive. The route continues south through Broad Run Stream Valley Park and
across Overland Road. The route then turns east and parallels the north side of Old Ox Road then
turns south along Carters School Road before terminating at Mars Substation.

4.1.4 ROUTE 4

Route 4 is approximately 8.3 miles long. South of the Dulles Greenway, the route continues
southwest, parallel to existing transmission lines adjacent to Broad Run. North of Rock Ridge High
School, the route turns south and continues to parallel existing transmission lines before turning
west along Loudoun Reserve Drive. The route then turns south through Broad Run Stream Valley
Park and across Overland Road. The route turns east and parallels the north side of Old Ox Road
then turns south along Carters School Road before terminating at Mars Substation.

4.1.5 ROUTE 5

Route 5 is approximately 9.8 miles long. South of the Dulles Greenway, the route turns northwest
and follows the south side of the Dulles Greenway before turning west to parallel the south side of
Loudoun County Parkway. The route briefly crosses to the north side of Loudoun County Parkway,
then back to the south side, and parallels the south and west side of Loudoun County Parkway (as
the road turns south) past Gleedsville Manor Drive, then turns west to parallel the north side of
Ryan Road. Near Claiborne Parkway, the route turns south to rejoin Loudoun County Parkway and
continues south to Evergreen Ridge Drive. After crossing Evergreen Ridge Drive, the route turns
southeast, crosses Broad Run, and turns east to parallel the north side of Old Ox Road. The route
then turns south along Carters School Road before terminating at Mars Substation.

4.2 LOCKRIDGE 230 KV LOOP

The Lockridge 230 kV Loop is approximately 0.6 mile long. The route originates approximately
0.3 mile north of the Dulles Greenway and 0.2 mile east of Shellhorn Road, where it ties into the
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Golden-Mars Lines (within the segment shared by Routes 1-5). The route travels east from the
Golden-Mars Lines and crosses Broad Run and Lockridge Road before terminating at Lockridge
Substation. Because the route is entirely on property owned by SDC Ashburn I LLC and was
developed in coordination with the landowner, ERM and Dominion did not consider any alternative
routes between the Lockridge Substation and the Golden-Mars Lines.

4.3 SOJOURNER 230 KV LOOP

The Sojourner Loop is approximately 1.9 miles long. The route originates at Sojourner Substation
between Beaver Meadow Road and Digital Dulles Drive. The route travels east before turning
south to parallel the western perimeter of Dulles Airport. The route then turns west, terminating
at the future Golden Substation. Because the route is entirely on Digital Dulles property and was
developed in coordination with the developers of Digital Dulles, ERM and Dominion did not
consider any route alternatives between the Sojourner and Mars Substations.

4.4 UNDERGROUND ROUTING

ERM supported Burns & McDonnell Engineering Company, Inc. (BMcD) in conducting a feasibility
study for underground installation of the Golden—Mars Lines. The Underground Feasibility Study
examines underground design criteria, route alternatives, transition station siting, engineering
cost analysis, for the Golden—-Mars Lines. The Underground Feasibility Study is included as
Appendix C.

ERM identified potential underground routes and transition station locations (each of which would
require approximately 7 acres, excluding stormwater management facilities, buffer areas, and
setback requirements) for BMcD to evaluate against the Project's design parameters and system
requirements. The underground routing process, like overhead routing, involved analyzing
constraints and opportunities, conducting stakeholder outreach, and evaluating multiple route
iterations.

ERM’s objective was to identify constructable underground alternatives, based on the lack of
useable existing Company-owned right-of-way and the overhead routing constraints described in
Section 3.2. BMcD analyzed these candidate underground routes from an engineering perspective,
collaborating with ERM to assess feasibility of the proposed underground routes and transition
station locations.

ERM identified potential underground routes based on three key parameters, as described below.

o Identification of underground routes only for areas south of the Dulles Greenway. The portion
of the Project area within Data Center Alley already has existing overhead 230 kV lines
suitable for collocation with overhead lines. Underground installation north of the Dulles
Greenway would be impractical and would also unnecessarily add several miles to the overall
route length.

¢ Avoidance of crossing Broad Run or other features using trenchless construction methods such
as horizontal directional drilling. Each trenchless crossing for the Project would require nine
separate bores and substantial right-of-way to accommodate those bores. Each bore also
introduces construction risks and increased construction timelines beyond those associated
with trenched installation.
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e Prioritization of short, minimally constrained routes that avoid existing utilities and
environmentally sensitive feature such as jurisdictional wetlands.

After thorough evaluation, BMcD and ERM concluded that none of the underground alternatives
were constructable. Key factors in this decision included:
e Extensive existing underground utilities and easements that cannot be relocated;

e NOAA concerns about equipment interference, security, and groundwater management
(September 17, 2024 meeting);

e VDOT concerns about construction methods, right-of-way limitations, and roadway integrity
(September 16, 2024 meeting);

e No suitable locations for 7-acre transition stations due to floodplain restrictions, public land
constraints, and residential proximity;

e Challenges with trenchless crossings requiring wider rights-of-way in spatially constrained
areas;

e Extended National Environmental Policy Act review requirements for routes on federal lands,
particularly MWAA property; and

e Schedule risks affecting the June 1, 2028 in-service target date, including material acquisition
delays and construction complexities.

Based on these conclusions, ERM and Dominion did not identify any permittable or feasible
underground route alternatives for the Golden—Mars Lines. The SCC filing for this Project will only
include overhead route alternatives.

4.5 COLLOCATION OPPORTUNITIES

The foremost priority in developing route alternatives is the identification of collocation
opportunities along existing and planned linear facilities. ERM identified linear facilities within the
study area through review of:

e Current aerial imagery (ESRI et al. 2024; Loudoun County 2024a);

e Data from Dominion about its existing transmission system;

e The 2019 Loudoun County General Plan (General Plan) (Loudoun County 2023b);

e The Loudoun County Countywide Transportation Plan (CTP) (Loudoun County 2023a);

e Meetings with Loudoun County Planning and Zoning officials;

e Mapping and GIS for the energy industry (Rextag 2024); and

e Various publicly available data layers (Loudoun County 2024e).

Existing linear facilities within the study area include electric transmission and distribution lines,
pipelines (e.g., natural gas, water, sewer), other utility easements, and several major road
corridors, each of which was assessed as a potential routing opportunity for the Golden-Mars
Lines, Lockridge 230 kV Loop, and Sojourner 230 kV Loop. These existing corridors are described
below. There are no railroads, crude oil, or refined petroleum products pipelines in the study area.
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4.5.1 ELECTRIC TRANSMISSION

Several existing Dominion-owned overhead transmission lines cross the study area, many of
which are concentrated in the northern portion of the study area within Data Center Alley. Basic
routing principles, Company preference, and Loudoun County land use policies prioritize
collocation of new transmission infrastructure with existing lines in almost all circumstances.

Table 4.5-1 provides the collocation lengths for each route alternative. Figure 4.5-1 depicts
existing overhead transmission lines identified as potential collocation opportunities. Those
transmission lines are described below.

e Existing Lines #2150/#2081 are south of the future Golden Substation, running parallel to
W&OD Trail and perpendicular to Rt. 28 and Pacific Boulevard.

e Existing Lines #2165/#2170 run parallel to Waxpool Road from Rt. 28 to existing Lines
#2152/#2170 Lines west of Broad Run, which lead to the existing Buttermilk Substation.

e Existing Lines #2152/#2170 extend southwest from Waxpool Road, generally following Broad
Run to the existing Buttermilk Substation, then transition into existing Lines #2203/#2214
and #2149/#2214 after exiting Buttermilk Substation to the southwest. Existing lines
#2149/#2214 continue southwest and west along Broad Run to the existing Roundtable
Substation.

e Existing Lines #2031/#2223 extend south from Roundtable Substation following Broad Run.
Approximately 0.4 mile south of Roundtable Substation, these lines split into existing Lines
#2223/#2188 and #2031/#2188.

e Existing Lines #2223/#2188 extend south from the split of existing Lines #2031/#2223, then
continue east to cross Broad Run. This alignment follows along the northern property
boundary of the proposed Prentice Drive Substation, then enter the existing Lockridge
Substation.

e Existing Lines #2031/#2188 extend west from the split of existing Lines #2031/#2223 to the
existing Shellhorn Road Substation, then northeast to cross Loudoun County Parkway and
enter the existing Greenway Substation.

e Existing Lines #2095/#2218 extend south from the existing Shellhorn Substation to cross and
then run parallel to Dulles Greenway for approximately 0.2 mile. From Dulles Greenway, Lines
#2095/#2218 extend southwest and west, generally following and crossing Broad Run for
approximately 1.8 miles. North of Rock Ridge High School, Lines #2095/#2218 extend south
to follow the school’s eastern property boundary. From the school’s southeast corner, the line
extends east to the existing NOVEC Substation, then south, parallel to Old Ox Road. Lines
#2095/#2218 enter the existing Sojourner Substation along Old Ox Road, then continue
south and southwest as existing Lines #2095/2137 along Old Ox Road to the existing Cabin
Run Substation.

e The future Mars 230 kV Loop lines will extend south from Lines #2095/#2137 at Old Ox Road,
parallel to Carters School Road to West Perimeter Road.

No existing underground transmission or distribution lines were identified as suitable collocation
opportunities within the study area.
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ENVIRONMENTAL ROUTING STUDY ROUTE ALTERNATIVES

4.5.2 EXISTING ROAD CORRIDORS

The study area includes a variety of road types, ranging from freeways to major arterials to local
residential streets. Major roadway corridors offering collocation opportunities include Rt. 28,
Pacific Boulevard, Waxpool Road, Loudoun County Parkway, the Dulles Greenway, and Old Ox
Road. Both the Company and Loudoun County generally prefer that new transmission lines
collocate along major roadways rather than creating new utility corridors through developed areas
or undeveloped areas with sensitive environmental features. Section 5.1.10 describes the existing
road network in the study area in more detail.

4.5.3 UTILITY EASEMENT CORRIDORS

Most of the existing electric utility infrastructure in the study area is owned by Dominion, except
for a NOVEC transmission line in the southern portion of the study area, which is located along
Creighton Road and extends southwest across Broad Run Park to Old Ox Road, then north along
Old Ox Road to an existing NOVEC substation.

The study area also contains an extensive network of underground water and sewer
infrastructure, including drinking water; reclaimed water; and wastewater branch, main, and
interceptor lines. Most of the water and sewer network is within road rights-of-way, in densely
developed areas, and/or are already collocated with existing Company-owned transmission lines
outside of roadway corridors. One major feature, the Broad Run Interceptor, owned and operated
by Loudoun Water, crosses the study area southwest to northeast along a cleared right-of-way
corridor next Broad Run. This corridor offers collocation opportunities where it crosses Broad Run
Stream Valley Park.

A Columbia Gas natural gas transmission pipeline runs east to west through the middle of the
study area and parallels segments of Dominion’s existing Lines #2095/#2218 and #2223/#2188.
The pipeline corridor offers minimal collocation opportunities, due to its east-west orientation.
There are no other major pipelines within the study area.

A Columbia Gas natural gas distribution line is proposed parallel to segments of Dominion’s
existing Lines #2095/#2218. The proposed gas line would be located on an existing 30-foot-wide
easement parallel to Dominion’s existing right-of-way along Broad Run, continue south along Old
Ox Road, and cross right-of-way of the proposed Sojourner Loop within the Digital Dulles data
center campus (see Section 5.1.6.1). As of March 2025, Columbia Gas has not acquired right-of-
way for the full length of the proposed gas line. The planned construction and in-service dates for
the project are not known. Dominion and Columbia Gas are coordinating in an attempt to overlap
portions of the gas line easement and the Routes 2, 3, and 4 rights-of-way adjacent to Broad Run
and overlap portions of Route 4 between Rock Ridge High School and the adjacent Northwoods
Data Center Property.

4.5.4 COLLOCATION ASSESSMENT

4.5.4.1 GOLDEN-MARS LINES

The Golden-Mars route alternatives share an identical alignment from Golden Substation to the
Dulles Greenway. This segment of the routes collocates with existing Dominion infrastructure,
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ENVIRONMENTAL ROUTING STUDY ROUTE ALTERNATIVES

roads, and Loudoun Water infrastructure by running parallel to or partially overlapping the
following existing rights-of-way:

e Dominion Infrastructure: Existing Lines #2150/#2081, #2165/#2170, #2152/#2170,
#2203/#2214, #2149/#2214, and #2031/#2188, and the existing Buttermilk substation.

e Roads: Rt. 28, Pacific Boulevard, and Waxpool Road.

e Loudoun Water infrastructure: Various water and sewer infrastructure along road rights-of-
way and Broad Run, including the Broad Run Interceptor.

All Golden—Mars route alternatives also share an identical alignment from Overland Drive to Mars
Substation. This segment of the routes collocates with Old Ox Road, Carters School Road, and the
Mars 230 kV Loop lines that parallel Carters School Road south of Old Ox Road and existing Lines
#2095/#2137. South of the Dulles Greenway, the Golden-Mars route alternatives diverge. The
remainder of this section describes the collocation for each route alternative between the Dulles
Greenway and Overland Drive.

Route 1

Route 1 (along with Route 5) provides the least collocation with existing Dominion-owned
overhead transmission lines (2.8 miles, or 30% of the total route) and the second most road
collocation among the Golden-Mars routes, because it parallels Loudoun County Parkway for
approximately 3.4 miles. In the context of the study area, collocation along Loudoun County
Parkway is considered a negative attribute, due to the heavily residential character of nearly all
the land adjacent to the parkway. Excluding Loudoun County Parkway, approximately 6.3 miles
(67%) of Route 1 is collocated with other features.

Route 2

Route 2 is collocated with existing Dominion infrastructure for 4.1 miles (44% of the route
length), which is more than Routes 1 and 5 and the same length as Route 3. Route 2 also avoids
Loudoun County Parkway between Dulles Greenway and Mountville Woods Drive.

Route 3

Route 3 is collocated with existing Dominion infrastructure for 4.1 miles (49% of the route
length), which is more than Routes 1 and 5, and the same length as Route 2. Route 3 also avoids
Loudoun County Parkway entirely.

Route 4

Route 4 provides the most collocation along existing Dominion infrastructure among the Golden-
Mars route alternatives (4.5 miles, 54% of the route length). Like Route 3, avoids Loudoun County
Parkway entirely.

Route 5

Route 5 provides the least collocation with existing Dominion-owned overhead transmission lines
(2.8 miles, 29% of the route length) and the most collocation with roads, including substantial
portions of Loudoun County Parkway through residential areas.
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ENVIRONMENTAL ROUTING STUDY ROUTE ALTERNATIVES

4.5.4.2 LOCKRIDGE 230 KV LOOP

The Lockridge 230 KV Loop crosses property owned by a data center developer and was routed in
coordination with the landowner. Collocation measurements provided in Table 4.5-1, and depicted
in Figure 4.5-1, include collocation with the Lockridge Substation and the future Prentice Drive
Substation.

4.5.4.3 SOJOURNER 230 KV LOOP ROUTE

The Sojourner 230 KV Loop is located entirely on property under development as a data center
campus. The Sojourner Loop route was routed in coordination with the landowner and in
anticipation of several future delivery point substations. The collocation summary provided in
Table 4.5-1, and depicted in Figure 4.5-1, includes collocation with the Sojourner Substation and
Digital Dulles Drive.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5 RESOURCES AND IMPACTS

After defining the study area and identifying collocation opportunities, ERM collected information
on features within the study area to provide a basis for route development and analysis

(Table 5-1). These include routing constraints such as existing and future land uses, planned
developments, residential areas and sensitive environmental features and routing opportunities
such as existing transmission lines. ERM inventoried existing conditions, constraints, and
opportunities using information from publicly available GIS and other databases; agency websites;
published documents such as county or municipal land use plans; communication with agency and
county staff, stakeholders, and elected officials; and field reconnaissance. In cases where GIS
data were not available for a particular environmental resource or other feature, ERM obtained the
best available hard-copy or online version, and hand digitized the information needed to complete
the study. In addition to the identification and discussion of the resources in the Project area, a
Feature Crossing Table of the resources discussed throughout Section 5 is included as Appendix D.

TABLE 5-1 FEATURES CONSIDERED FOR ROUTING

Feature Type Description

Linear Facilities

Existing electric facilities Transmission or distribution lines and substations
Other utilities Water, sewer, or other pipelines

Transportation infrastructure = Highways, roads, railroads, and related corridors

Land Uses
Land ownership e Federal, state, and local lands
e Private lands
Land uses and cover types e Cover types (e.g., forested, agricultural, developed, open)
e Commercial and industrial areas, neighborhoods, cemeteries,
schools, and places of worship
Recreational areas e Federal, state, county, or municipal parks and other managed

recreation areas
e Private recreation facilities
e Interpreted historic sites
Trails

Land use planning and
zoning

Zoning districts

Place types

Future land use designations

Loudoun County Comprehensive Plan and related planning
documents

Planned developments e Planned or proposed residential, commercial, and industrial
developments

VDCR conservation lands and easements
VOF easements

Loudoun County open space easements
Wetland mitigation banks

Other conservation lands

Conservation lands and
easements
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Feature Type Description

Transportation ¢ Road and railroad crossings
Public and private airport facilities

Natural Resources

Surface waters e Wetlands
e Waterbodies

Protected or managed areas e Resource protection areas and Scenic Creek Valley Buffers, Forested
Stream Buffers
¢ Conservation sites
¢ Wildlife management areas
e Ecological cores

Protected species e Natural heritage resources
e Threatened and endangered species
e Bald eagles

Vegetation e \Vegetation characteristics
e Forested land

Visual Resources

Visual resources ¢ Viewsheds to and from visually sensitive areas
e Scenic rivers and byways

Cultural Resources

Cultural resources

e Archaeological sites
e Historical or architectural sites and districts
¢ NRHP listed and eligible properties
e Battlefields
¢ VDHR easements
e Locally significant resources
Geological Resources
Mineral resources e Mines or quarries
Environmental Justice e Low-income populations
e Minority populations
e Age groups (under age 5 and over age 64)
e Linguistically isolated communities

NRHP
VDHR

National Register of Historic Places; VDCR = Virginia Department of Conservation and Recreation;
Virginia Department of Historic Resources; VOF = Virginia Outdoors Foundation.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.1 LAND USE

5.1.1 LAND OWNERSHIP AND PUBLIC LANDS

5.1.1.1 EXISTING CONDITIONS

ERM reviewed information about land ownership in in the study area using digital parcel data

obtained from Loudoun County (Loudoun County 2024a). These data indicate that most land

within the study area is privately owned, although federal and county-owned lands were also

identified. As discussed in Section 3.2, public lands are a routing constraint, because they can
only be crossed with permission from the applicable land managing or controlling agency.

This section identifies and discusses impacts on public lands within 0.25 mile of the route
alternatives by route. Golden—-Mars Routes 1 through 5 each cross public (County-owned or
School Board-owned) lands; therefore, these route alternatives are only viable if the applicable
agency grants crossing rights. Of note, Routes 1 and 5 only cross a small segment of county-
owned land that would require permission, but Dominion has received an indication from county
staff that crossing this land would be preferred over a route adjustment avoiding this land. The
Lockridge and Sojourner loops do not cross public lands. No state-owned lands were identified
within the study area.

Figure 5.1.1-1 depicts public lands within 0.25 mile of the Project routes.

Federal Lands

ERM identified four federal properties within 0.25 mile of a route alternative: a United States
Postal Service (USPS) Facility, a United States Department of State Vital Records Passport facility,
the NOAA Sterling site, and Dulles Airport.

United States Postal Service

The USPS facility, which includes a processing and distribution center and a post office, is located
southeast of the intersection of Prentice Drive and Lockridge Road, directly north of the existing
Lockridge Substation. The site is within data center alley and is surrounded by existing and
planned data center campuses and other industrial buildings. The USPS property is less than

100 feet north of the Lockridge Loop at the Lockridge Substation and is not crossed by any
routes; therefore, an easement across the parcel would not be required.

United States Department of State

The United States Department of State maintains a passport vital records office on Mercure Circle,
northwest of Dulles Airport and south of Broad Run. This warehouse-type facility is the mailing
address of the National Passport Center. An existing Dominion transmission line right-of-way
crosses approximately 0.8 acre along the facility’s northern property boundary, adjacent to Broad
Run. Routes 2, 3, and 4 are approximately 100 feet north of the parcel, north of the Company’s
existing Lines #2095/2218 and Broad Run. The Department of State parcel is not crossed by any
route alternatives; therefore, an easement across the parcel would not be required.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Metropolitan Washington Airports Authority

Since 1987, MWAA has operated the approximately 11,200-acre, federally owned Dulles Airport
under a lease (MWAA n.d.). In addition to developed land associated with aviation facilities (e.g.,
runways, taxiways, terminals, hangars, and support infrastructure), the airport property includes
forested land around the airport perimeter. None of the Project route alternatives cross MWAA
property. Approximately 1.1 miles of the Sojourner Loop from the Mars Substation north to near
Beaverdam Road is directly adjacent to MWAA property line. Each Golden-Mars route is
approximately 300 feet from the nearest MWAA property line where they terminate at the future
Mars Substation. Section 5.1.11 discusses the Project’s potential impacts on aviation at Dulles
Airport.

Dominion held multiple meetings with MWAA staff throughout 2024 to discuss a potential crossing
of MWAA lands however no viable overhead or underground route alternatives across MWAA
property were identified.

National Oceanic and Atmospheric Administration

The NOAA Sterling site is an approximately 230-acre facility located between Dulles Airport and
Old Ox Road. Buildings at the site house the National Weather Service Forecast Office, Center
Weather Service Unit, and NOAA Global Monitoring Laboratory. Most notably, the site houses a 30-
meter-tall doppler radar (NOAA 2025). The doppler radar tower is in the northwestern quadrant of
the parcel, approximately 300 feet south of Old Ox Road. Dominion’s overhead existing Line
#2095/#2218 crosses the western portion of the property along Old Ox Road. During a meeting
with Dominion in September 2024, NOAA staff stated that any structure installed within 1,100
feet of the doppler radar can be no more than 80 feet tall.

The Sojourner Loop, the nearest Project route to the NOAA parcel, is approximately 0.2 mile
south. Because no route alternatives cross the parcel, an easement would not be required.
Additionally, none of the routes pass within 1,100 feet of the doppler radar; therefore, the Project
would not impact the NOAA site.

Local Lands

Loudoun County Board of Supervisors

ERM identified several parcels owned by the BOS within 0.25 mile of the Project route
alternatives. Table 5.1-1 provides descriptions of the BOS properties (ordered from north to
south), identifies the crossing distance for each applicable route, and the provides the crossing
length and acreage as applicable. Section 5.1.7 discusses land that is privately owned but held
under easement by the BOS, while Section 5.1.8 discusses recreational facilities.

No easement would be required for the five parcels in Table 5.1-1 that are not crossed by any
route alternative. Routes 1 and 5 cross the Moorefield Station Eastern Regional Pond parcel, while
Routes 2, 3, and 4 cross Broad Run Stream Valley Park.

\
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ENVIRONMENTAL ROUTING STUDY

TABLE 5.1-1

Facility

Moorefield
Station Eastern
Regional Pond

Evermoore
Neighborhood
Park

Moorefield
Station
Community Park

Unnamed

Lyndora Park

Unnamed

Broad Run
Stream Valley
Park

NA = not applicable.

Description

Open space
and stormwater
facilities

Open space
and stormwater
facilities

Open space
and stormwater
facilities

Open space
and stormwater
facilities

Sports fields
and forested
land

Open space
and stormwater
facilities

Forested land

LOUDOUN COUNTY BOARD OF SUPERVISORS PARCELS

Approximate Distance and Direction
from Route Alternatives

Crossed by Routes 1 and 5 north of
Loudoun County Parkway near
Westwind Drive

Adjacent to Routes 1 and 5 north of
Loudoun County Parkway and Claude
Moore Drive

0.1 mile north of Routes 1 and 5 near
Loudoun County Parkway and
Mooreview Parkway.

0.1 mile north of Route 5 near Ryan
Road and Claiborne Parkway

Less than 0.1 mile north of Routes 2,
3, and 4 near Luckett’s Bridge Circle

0.1 mile east of Routes 1 and 5 near
Loudoun County Parkway and
Evergreen Ridge Drive

Adjacent to Routes 1 and 5 north of
Old Ox Road

Crossed by Route 2 north of Rosa Lee
Carter Elementary School

Crossed by Route 3 near Rosa Lee
Carter Elementary

Crossed by Route 4 south of Loudoun
Reserve Drive

RESOURCES AND IMPACTS

Crossing Length
(Acreage)

15 feet (<0.1 acre)

NA

NA

NA

NA

NA

e Routes 1 and 5:
NA

e Route 2: 0.1 mile
(0.9 acre)

e Route 3: 0.7 mile
(8.6 acres)

e Route 4: 0.4 mile
(4.9 acres)

Moorefield Station Eastern Regional Pond is an approximately 7-acre parcel within the Moorefield
Station Planned Development area (see Section 5.1.6). The parcel is almost entirely comprised of
Lake Verlin, a manmade stormwater facility. Most the parcel is approximately 200 feet north of
Loudoun County Parkway, and this area is not crossed by the Project. A 15-foot-wide segment of

this parcel, which is used as an access drive, connects the stormwater facility to Loudoun County
Parkway. This 15-foot-wide segment of the BOS-owned parcel is aligned with the future Moorefield
Boulevard and will eventually become a public roadway (see Section 5.1.6). Routes 1 and 5 cross
the 15-foot-wide segment of the parcel, which would require permission from the BOS. In
meetings with Dominion, Loudoun County staff indicated to Dominion that crossing the 15-foot-
wide segment of county land would be preferable to crossing to the south side of Loudoun County
Parkway to avoid it and, furthermore, would not conflict with the future road.

Broad Run Stream Valley Park is an approximately 1.8-mile-long linear park consisting of forested
riparian areas and natural trails along Broad Run, extending from the north side of Rosa Lee
Carter Elementary School south to an area approximately 0.2 mile north of Old Ox Road. In
addition to Broad Run and the existing natural trails, a large existing gravity sewer easement
extends the length of the park from north to south. The park is adjacent to Rosa Lee Carter

\\//,,
S EERM

CLIENT: Dominion Energy Virginia

PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 23



ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Elementary School and existing residential development to the north, and existing residential and
commercial/industrial developments to the south. Routes 2, 3, and 4 all cross a portion of the
park, which would require permission from the BOS. In discussions with Dominion, the BOS and
Loudoun County staff indicated that a crossing of the park could be allowed.

On January 22, 2025, the BOS voted in favor of a resolution supporting Routes 3 and 4 as their
preferred alternatives for Golden-Mars Lines (BOS 2025).

Loudoun County School Board

ERM identified two parcels owned or administered by the Loudoun County School Board within
0.25 mile of the Project alternative routes: Stone Hill Middle School and a parcel containing Rosa
Lee Carter Elementary and Rock Ridge High School. The former is not crossed by a route;
therefore, an easement for this parcel is not required; the latter is crossed by Routes 2, 3, and 4,
as indicated in Table 5.1-2.

TABLE 5.1-2 LOUDOUN COUNTY SCHOOL BOARD PARCELS

Facility Approximate Distance and Crossing Length and Acreage
Direction from Route Alternatives

Stone Hill Middle School e 0.1 mile east of Routes 1 and 5 NA
near Loudoun County Parkway
and Evergreen Ridge Drive

Rock Ridge High School e 0.2 mile east of Route 1 e Routes 1 and 5 = NA

and Rosa Lee Carter e Crossed by Routes 2, 3, and 4 e Route 2 = 0.3 mile (3.2 acres)
Elementary (shared e Greater than 0.25 mile east of e Route 3 = 0.2 mile (3.0 acres)
parcel) Route 5 e Route 4 = 0.7 mile (7.1 acres)

NA = not applicable.

Rosa Lee Carter Elementary School and Rock Ridge High School share an approximately 113-acre
campus, bordered by forested areas and Broad Run to the north and west, existing residential
areas to the south, and an existing 230 kV transmission line and data centers to the east. Both
schools are owned by Loudoun County Public Schools. During the 2024-2025 school year, the
elementary and high schools had enrollments of 790 and 1,580 students, respectively (LCPS
2025). The elementary school building is in the southwest corner of the parcel, and the high
school building is in the south-central part of the parcel, with surface parking, sports fields, and
open space surrounding the buildings. The site is accessed from the west via Loudoun Reserve
Drive, the only access to the school parcel.

Because Routes 2, 3, and 4 each cross the parcel, they would require approval from the School
Board. Dominion continues to coordinate with the School Board on a potential crossing of the
property, as discussed in more detail below.

Northern Virginia Regional Park Authority Parks

Northern Virginia Regional Park Authority (NOVA) Parks is an inter-jurisdictional organization
representing Arlington, Fairfax, and Loudoun counties and the cities of Alexandria, Falls Church,
and Fairfax. It manages the W&OD Railroad Regional Park, a 45-mile paved trail along a former
railbed. The trail extends northwest-southeast along the northern boundary of the study area. The
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

trail is lined trees, crossing through highly developed residential and commercial areas (NOVA
Parks 2024). Dominion holds an existing transmission line easement along the W&OD Trail where
it crosses the study area.

The common alignment of Routes 1 through 5 would cross the NOVA Parks trail in two places near
the Golden Substation site, including one crossing each for the 500 kV and 230 kV circuits before
they merge into a 500-230 configuration south of the resource. The crossings occur within
existing Dominion right-of-way; therefore, no easement would be required.

5.1.1.2 IMPACT ASSESSMENT

This section discusses the Project’s potential impacts on the four public lands crossed by the
Golden-Mars route alternatives. Section 5.3 discusses the potential impacts on viewsheds from
public lands identified as VSRs. Project construction could result in temporary noise and traffic
impacts on public lands crossed by or near the routes. Construction could require temporary
closures or detours of trails within the affected parks. These construction impacts would be short
term and temporary and would not affect the continued ownership or operation of the lands by
the managing agency or the use of these lands by the public. The remainder of this section
discusses other impacts on publicly owned land.

Moorefield Station Eastern Regional Pond

Construction of Routes 1 or 5 would span the 15-foot-wide section of BOS land in the Moorfield
Station Eastern Regional Pond parcel. No structures would be placed within this parcel. The routes
would not cross the existing stormwater pond itself, and the future road expansion would be
compatible with the transmission line. Moreover, as noted above, the BOS informed Dominion that
a crossing of the parcel is feasible; therefore, the Project would have no significant impact on the
parcel.

Broad Run Stream Valley Park

Golden-Mars Routes 2, 3, and 4 each cross Broad Run Stream Valley Park, with about 0.9 acre,
8.6 acres, and 4.9 acres, respectively, within the right-of-way of each alternative. Routes 1 and 5
do not cross the park, although a 0.2-mile segment of the common alignment of the routes is
adjacent to the southern boundary of the resource.

The Route 2 crossing along the northern edge of the park would require only minimal tree
clearing, because the crossing primarily is within existing cleared underground utility rights-of-
way and open space bordering adjacent residential areas. Route 2 crosses one existing trail within
this park.

The Route 3 crossing along the northern and western edges of the resource would have the
greatest impact on the park among the route alternatives. The area within the right-of-way for
Route 3 is mostly forested but also includes two crossings of an existing natural-surface trail and
two crossings of a cleared underground utility right-of-way. The forested land within the right-of-
way would be cleared and permanently converted to open space.

Route 4 crosses the eastern side of the park, south of Loudoun Reserve Drive. The area crossed
consists of forested land adjacent to an existing underground utility right-of-way. The forested

\
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land would be cleared and permanently converted to open space, but Route 4 does not cross any
existing trails or utility right-of-way.

Rosa Lee Carter Elementary School and Rock Ridge High School

Golden-Mars Routes 2, 3, and 4 each cross the parcel containing Rosa Lee Carter Elementary
School and Rock Ridge High School, with about 3.2 acres, 3.0 acres, and 7.1 acres within the
right-of-way for each route, respectively. Each of these routes require consent from the Loudoun
County School Board to be a viable alternative for the Project. Routes 1 and 5 do not cross the
school parcel.

Routes 2 and 3 each cross a forested area in similar alignments across the northern part of the
parcel, north of athletic fields. No developed school facilities are within the right-of-way of either
route. While the Project would convert the forest to open space, transmission infrastructure
installed in the right-of-way along the routes would not impact use of the parcel for school
functions. Some outdoor school activities could be impacted by noise during construction, but this
would be short term, temporary, and dependent on time of year.

The Route 4 alignment would follow the southern and eastern boundaries of the school parcel.
This route would have the longest crossing of the school parcel and thus the largest impact on the
parcel. The Route 4 right-of-way overlaps the existing road that provides accesses to both schools
from Loudoun Reserve Drive. Construction of Route 4 could result in temporary closures or delays
on the school access road; however, operation of Route 4 would not permanently impact access.
Route 4 would pass near athletic fields in the southeast corner of the parcel and would be
approximately 0.1 mile south of the elementary and high school buildings. While the Project would
have visual impacts on school users as discussed in Section 5.3.3, a transmission line installed
along Route 4 would not permanently affect the use of either school.

Dominion met with Loudoun County Public School staff and School Board members on multiple
occasions since October 2024 and provided detailed maps, crossing data, and visual simulations
as requested by the board and staff. Dominion continues to coordinate with School Board on a
potential crossing of the property.

If the Loudoun County School Board consents to a crossing, and if any of Routes 2, 3, or 4 are
selected for the Project by the SCC, Dominion would coordinate the timing of construction
activities with Loudoun County School Board staff to minimize noise and traffic impacts at the
schools.

NOVA Parks

As previously stated, the Golden-Mars Lines would cross the W&OD Trail within Dominion right-of-
way for existing 230 kV overhead transmission lines. The Project would not require transmission
structures within NOVA Parks land; therefore, the Project would not require property rights from
NOVA Parks. Dominion will coordinate with NOVA Parks regarding construction across the parcel,
including temporary closures and detours.
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5.1.2 LAND USE AND LAND COVER

5.1.2.1 EXISTING CONDITIONS

ERM identified land use and land cover within the study area using a combination of local and
statewide datasets, along with aerial photo interpretation to identify the most current uses for a
given area (NAIP 2023, VGIN 2024, Loudoun County 2024a). Figure 5.1.2-1 depicts land use/land
cover within 0.25 mile of the Project. Table 5.1-3 summarizes the acreage of each land use/land
cover type present within the right-of-way for each route.

Land use and land cover in the study area are broken down into the four main categories
described below.3

e Developed lands: Land characterized by medium to high density constructed buildings, such
as certain residential subdivisions, industrial areas, commercial areas, and impervious
surfaces.

e Open space: Land primarily covered by planted grasses and ornamental vegetation,
vegetation planted in developed settings for erosion control or aesthetic purposes, as well as
natural herbaceous vegetation and undeveloped land, parks, and open space recreational
facilities.

e Forested lands: Land cover consisting of natural or semi-natural woody vegetation.
e Open water: Open-water features, including rivers, streams, and natural and artificial ponds.

The predominant land use and land cover types in the study area are forested, developed, and
open space lands. Developed lands are generally associated with industrial/commercial uses and
the residential neighborhoods within the study area. These areas exist primarily along Loudoun
County Parkway, Old Ox Road, and Rt. 28. Forested and open space lands exist primarily around
the Broad Run riparian corridor. The Project would not cross any agricultural lands.

5.1.2.2 IMPACT ASSESSMENT

Golden-Mars Routes

The primary impact of the Golden-Mars Lines on land use and cover would be the conversion of
forested land to an herbaceous cover within new right-of-way. Except for land directly beneath
transmission structures, operation of the Project would not impact current uses of open space,
developed land, and open water. Routes 1 and 5 would have the least impact on forested land at
50.3 and 49.1 acres, respectively, compared with Routes 2 through 4, which would impact a range
of 64.7 to 67.0 acres. Section 5.2.4 discusses impacts on forested land in more detail.

Lockridge and Sojourner 230 kV Loops

The Lockridge and Sojourner Loops require new right-of-way predominantly within forested land,
which would be converted to an herbaceous cover within the new right-of-way.

3 For purposes of land use/land cover, wetland areas have been classified as open space, forested land, or
open water depending on wetland type. Wetlands near the routes are discussed separately in Section 5.2.1.

14z,

M ERM CLIENT: Dominion Energy Virginia

%/I.i@ PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 27
W



8¢ abed TO :NOISY3A G20¢ YysdewW :31va £92¢%90 *ON 1D3r0dyd w/_ﬁ
eju1baip Abaaug uoluiwoq IN3IITD %
7

‘Buipunod 03 snp spusppe ay3 JO Wns ay3 ydlew jou Aew s|ejo) ayj abeasde USA0D pue|/asn pueT 4
*Aem-jo0-s3yblu mau pasodoud ayj sepn|pul abeaddy ‘W¥3 Aq uojieiaadiajul ojoyd ek pue S19S elep SpIM-93e])S pue |BD0| Uo paseq .
“(s)aonopf = A4

T°0> T°0 [4x4 6'T 0'¢ v'c [4x4 saJoe 4318\ URdO

198 €0 8'9v 6T ¢'0¢ 9'T€¢ 1K474 saJoe aoeds uadQ

9T T°0 [4N%) ¢'T¢ 8°6T 0°€cC L'8¢C saloe padojanaq

[ X4 vy T°6v 0°£9 S99 L'v9 €08 saloe pajsado4
T°6¢C 0'S £°6¢CT €°60T 9'80T L'TCT S'ECT salne | g Aem-jo-jybui [ejoL
dooq A 0€Z  doo AY 0€T g ?noy v @21noy € ?anoy T @noy T @1noy e 49A0D pueT
12uanofos 96pLID0T]  SIeR-UDP|0D SRR -UDP|OD SJRRW-UIP|OD SJRPW-UIP|OD SJeRW-UdP|OD  jufn /3sn pue’

(S3¥DV) S3ILNOY FHL A9 dISSOYUD YIAOD ANV1/ASN ANV  €-T°S 319Vl

S1OVdIWI ANV S3024N0OS3Y AQNLS SNILNOY TVLNIWNOYIANT



ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.1.3 LAND USE PLANNING AND ZONING

Section 15.2-2223 of the Va. Code requires localities to adopt a comprehensive plan that provides
guidance for the physical development within its jurisdiction. Comprehensive plans assess existing
and future land uses, anticipate development trends, and make recommendations for guiding the
long-term development decisions of a city or county. Virginia also requires localities to review and
update their comprehensive plans at least once every five years to adjust to actual or projected
changes in land use conditions or needs (Va. Code Section 15.2-2230).

The Loudoun County 2019 Comprehensive Plan, which includes the Loudoun County 2019 General
Plan and the Loudoun County 2019 Countywide Transportation Plan, guide Loudoun County’s land
use and transportation policies. The Loudoun County Zoning Ordinance regulates land use
throughout the county and serves as the primary tool for implementing Comprehensive Plan
policies. Further discussion of the plans and ordinance in relation to the Project is provided in the
following sections.

Loudoun County General Plan

The 2019 Loudoun County General Plan (the General Plan; Loudoun County 2023b) guides the
County’s land use policy and legislative actions, including objectives for natural resource
management, accessible housing, cultural heritage protection, and economic development. The
General Plan was adopted in 2019 and most recently amended in February 2023. In June 2024,
the County authorized a review of the General Plan that is expected to be completed in 2025. The
General Plan provides future land use recommendations that guide zoning decisions and direct
capital projects.

Loudoun County implements the General Plan goals and objectives through the designation of
“Policy Areas,” which are further divided into “Place Types.” Policy Areas, which define broad land
planning objectives for a specific geographic region, based on the size and configuration of
buildings, land uses, availability and purpose of open spaces, and special amenities (Loudoun
County 2023b). The Project would cross or would be within 0.25 mile of two Policy Areas, as
described below.

e The Suburban Policy Area consists of commercial areas and neighborhoods. Commercial areas
include traditional offices, industrial parks, mixed-use centers, and neighborhood-serving
commercial centers. The Golden—Mars Lines and Sojourner 230 kV Loop cross or are within
0.25 mile of this Policy Area.

e The Urban Policy Area is specifically targeted for future growth, including adapting walkable
mixed-use and transit-oriented development intended to create urban communities close to
Metrorail. The Golden-Mars Lines and Lockridge 230 kV Loop cross or are within 0.25 mile of
this Policy Area.

North of the Dulles Greenway, the Project routes cross portions of the Suburban Policy Area
identified as the Suburban Employment and Suburban Industrial/Mineral Extraction Place Types.
These areas are characterized by and intended for office and industrial parks, data center
campuses, flex space and warehousing, and other business uses. South of Dulles Greenway, the
Golden-Mars routes cross Suburban and Urban Policy Areas near existing residential land uses. In
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

accordance with the General Plan, Loudoun County prefers for new transmission lines to be in
more the compatible Suburban Policy Areas as opposed the less compatible Urban Policy Areas
(BOS 2025).

Place Types identify existing and intended uses in a specific portion of each Policy Area in terms of
the size and density (Loudoun County 2023b). Each Place Type has corresponding core,
complementary, and conditional uses and a preferred mix of residential, non-residential, and
public/civic uses. In general, Place Types intended exclusively for non-residential uses are more
compatible with new transmission infrastructure, especially compared to Place Types intended for
residential uses. Table 5.1-4 lists the Place Types within 0.25 mile of the routes, provides a brief
description of each, and describes the preferred mix of uses for each type. Place Types in the
Project vicinity are shown on Figure 5.1.3-1.

TABLE 5.1-4

Place Type

Suburban Mixed Use

Suburban Employment

Urban Employment

Suburban

Neighborhood

Suburban Industrial/

Mineral Extraction

Urban Transit Center

Urban Mixed Use

Description

Commercial, entertainment, and retail centers
that are pedestrian-oriented, as well as
accessory residential units.

Production, office, warehousing, and flex
space uses that do not require outdoor storage
or generate excessive noise or air pollutants.

Prime area for office and flex space uses that
do not require outdoor storage or generate
excessive noise or air pollutants.

Residential areas on medium to large lots.
Includes accessory retail and services to the
neighborhood, integrated along major roads.

Large manufacturing and outdoor storage uses
designed to accommodate freight traffic.
Includes residential buffers to minimize
interruptions. Public utilities are a core use.

Takes advantage of proximity to transit for
dense urban development. Development
within 0.25 mile of a Metrorail Station has
smaller units and a more equal mix of non-
residential and residential.

Primarily high-density, walkable, and mixed
housing types. Some small office, retail, and
services are integrated into residential areas.

PLACE TYPES WITHIN 0.25 MILE OF PROJECT FACILITIES

Preferred Mix of Uses

Non-Residential: 35%
Residential: 60%
Public/Civic: 5%

Non-Residential: 100%

Non-Residential: 100%

Non-Residential: 10%
Residential: 80%
Public/Civic: 10%

Non-Residential: 100%

Within 0.25 Mile:

e Non-Residential: 45%
e Residential: 50%

e Public/Civic: 5%

Outside 0.25 Mile:

e Non-Residential: 25%
e Residential: 70%

e Public/Civic: 5%

Non-Residential: 15%
Residential: 80%
Public/Civic: 5%

Loudoun County generally supports routing of new transmission corridors in the Suburban

Employment and Suburban Industrial/Mineral Extraction Place Types, where office and industrial
parks, data center campuses, flex space and warehousing, and other business uses exist and/or

CLIENT: Dominion Energy Virginia

PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 30

\\//,,
S EERM



ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

are planned to develop. In contrast, the county generally does not support new transmission
corridors in Suburban Mixed Use and Suburban Neighborhood Place Types south of the Dulles
Greenway. In these areas, which include existing residential uses and existing and planned mixed-
use residential and commercial centers, new overhead high voltage transmission lines could
impact the visual characteristics of the community and surrounding area (see Section 5.3).
Loudoun County and the 2019 General Plan also identify the area around the Ashburn Metro
Station as not preferred for new transmission lines. This area contains Urban Transit Center, Urban
Mixed Use, and Urban Employment Place Types and is planned for dense, walkable, mixed-use
urban development (BOS 2025).

Loudoun County 2019 Countywide Transportation Plan

The CTP was adopted in June 2019 along with the General Plan and was most recently amended
in February 2023. The land use planning policies and objectives in the General Plan are closely
coordinated with the CTP, whose purpose is to anticipate and plan land use development and
transportation improvement needs through 2040. Specifically, the CTP supports the
Comprehensive Plan by identifying the standards that new roadway and streetscape design in
each Policy Area must conform to. The CTP does not specifically outline the land use relationship
between transportation infrastructure and electric transmission lines. Section 5.1.10 discusses
existing and planned transportation infrastructure in more detail.

Loudoun County Zoning Ordinance

Local governments use zoning to formally designate land use districts, identify intended and
compatible land uses in those districts, establish standards to guide orderly and efficient land use
and development, and implement the objectives of their comprehensive plan. A zoning ordinance
can be modified by the local Board of Supervisors (BOS) and governing bodies or through
requests from residents or businesses to change zoning designations or approve new uses.

Under Virginia law, public utilities planning to construct a transmission line of 138 kV or higher are
required to obtain a Certificate of Public Convenience and Necessity from the SCC which, if
granted, preempts local zoning ordinances (Va. Code § 56-265.2) and makes the transmission line
components of a project meeting this criterion exempt from local zoning regulations. Substations
and other facilities may be subject to local land use approvals and screening standards, including
buffers and landscaping.

The 2023 update to the Loudoun County Zoning Ordinance (originally adopted in 1993) included
changes related to data center and industrial uses and redefined which zoning districts allow data
centers as a by-right (entitled) use, versus zoning districts where data centers require BOS
approval (Loudoun County 2023c). Zoning districts with by-right data center use and other by-
right industrial uses, are indicative of areas where new transmission lines are generally compatible
with intended development patterns. Table 5.1-5 lists zoning districts within 0.25 mile of the
Project routes. Because Dominion intends to obtain a Certificate of Public Convenience and
Necessity from the SCC, the Project would be exempt from zoning requirements. Nonetheless, this
section provides information on zoning districts to assess general land use compatibility with the
Project. Zoning is not further analyzed further in this report.

\
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ENVIRONMENTAL ROUTING STUDY

TABLE 5.1-5

Zoning District

Industrial Park

Planned Development-
Commercial Highway

Office Park

Transit Related Center

General Industry

Townhouse/Multifamily
Residential-16

Planned Development
Housing-3

Single Family
Residential-1

Planned Development
Housing-4

Commercial Center—
Community Center

Planned Development-
Active Adult/Age
Restricted

RESOURCES AND IMPACTS

ZONING DISTRICTS WITHIN 0.25 MILE OF PROJECT FACILITIES

Description and Allowed Uses

District for office, light production, flex space, and warehousing uses.
Support limited first floor retail or other accessory uses that serve
predominate uses.

Highway-related commercial districts defined under a 1972 ordinance within
the Route 28 Tax District.

District for administrative, business, and professional offices; research and
development; and supporting commercial and institutional uses and
facilities. Support limited first floor retail.

Established to provide for a compatible mixture of commercial, cultural,
institutional, governmental, recreational, and high-density housing uses in
compact, pedestrian oriented, transit-oriented developments and transit-
designed supportive areas.

District for industrial uses that are incompatible with residential uses, due to
the prevalence of outdoor storage and emissions of noise and odor.

Single family attached/detached and multifamily residences at a maximum
density of 16 units per acre. Served by public water and sewer.

Mixed use residential communities including single family and multifamily
housing with supportive non-residential uses. Maximum overall residential
density of 3 units per acre.

Low-density single family detached development with a maximum density of
1 unit per 40,000 square feet. Served by public water and sewer. Cluster and
compact cluster options.

Mixed use residential communities including single family and multifamily
housing with supportive non-residential uses. Maximum overall residential
density of 4 units per acre.

Serves retail shopping needs of surrounding community within a 10-minute
drive. Minimum of 4 acres, maximum of 22 acres.

Planned residential communities restricted to residents 55 years or older.
Maximum of 30 dwelling units per. Served by public sewer and water, and
one or more major arterial or collector roads.

5.1.3.1 IMPACT ASSESSMENT

Consistent with the Loudoun County staff’s January 22, 2025, Business Meeting Action Item #11
Assessment of the Golden-Mars Route Alternatives, the analysis of the Project’s potential impacts
on land use planning and zoning focuses on Place Types, which provide the most useful measures
of Project compatibility with Loudoun County’s land use policies. Table 5.1-6 lists crossings of

Place Types by route.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

TABLE 5.1-6  LENGTH OF PLACE TYPE CROSSINGS

Place Type Unit Golden- Golden- Golden- Golden- Golden- Lockridge Sojourner
Mars Mars Mars Mars Mars 230 kV 230 kV

Route 1 Route 2 Route3 Route4 Route5 Loop Loop

Suburban miles 1.4 1.4 1.4 1.4 1.4 0.0 0.0

Employment

Suburban miles 1.6 2.8 3.2 3.4 1.6 0.0 1.9

Industrial/

Mineral

Extraction

Suburban miles 1.0 1.0 1.0 1.0 1.0 0.0 0.0

Mixed Use

Suburban miles 3.0 3.0 1.6 1.5 3.0 0.0 0.0

Neighborhood

Urban miles 0.7 0.7 0.7 0.7 0.7 0.6 0.0

Employment

Urban Mixed miles 0.1 0.0 0.0 0.0 0.6 0.0 0.0

Use

Urban Transit = miles 1.5 0.3 0.3 0.3 1.5 0.0 0.0

Center

kV = kilovolt(s).

Golden-Mars Routes

North of Dulles Greenway, the Golden—Mars Lines are within the Suburban Mixed Use, Suburban
Employment, and Urban Employment Place Types. Because this area consists mostly of data
center campuses and business and industrial parks, the Project would be consistent with the
intended uses and design characteristics of the area. South of the Dulles Greenway, the routes
briefly cross the Urban Transit Center Place Type near the Ashburn Metro Station. New
transmission lines are less compatible with the dense, walkable, mixed-use urban environments
intended and planned for this area. Within the Urban Transit Center area, the Golden-Mars
collocate with major roadways or existing transmission lines to mitigate impacts on planned land
uses.

Suburban Neighborhood is the most prevalent Place Type south of the Dulles Greenway. Where
they run along the Loudoun County Parkway, Golden—-Mars Routes 1, 2, and 5 are immediately
adjacent to residential areas. Loudoun County does not consider a transmission line compatible
with the design characteristics expected of the Suburban Neighborhood Place Type. Routes 3 and
4 also cross the Suburban Neighborhood Place Type, but the routes are mostly collocated with
existing Lines #2095/#2218 along Broad Run in wooded areas, which would mitigate some visual
impacts.

Suburban Industrial/Mineral Extraction is the only Place Type that lists public utilities as a core
use. Routes 2, 3, and 4 each parallel existing Dominion transmission lines within the Suburban
Industrial/Mineral Extraction Place Type.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Based on the Place Types discussed above, Routes 3 and 4 are more compatible with the overall
objectives of county land planning and management. This finding is consistent with the BOS
motion from January 22, 2025 (in response to Business Meeting Action Item #11) wherein the
BOS “affirm(ed) the County’s position identifying Route 4 of the Golden-Mars Transmission Line
alignment as the County’s preferred route and Route 3 of the Golden-Mars Transmission Line
alignment as the County’s secondary route preference”. The county preference is based, in part,
on assessments by county staff and the BOS regarding compatibility of the routes with the
General Plan Place Types.

Lockridge 230 kV Loop

The entire Lockridge Loop is within the Urban Employment Place Type. While transmission lines
are not considered a core, complementary, or conditional use for this type, the Lockridge Loop
conforms with the intended and actual land uses of the area, which include ongoing development
of multiple data center campuses and other commercial and industrial uses.

Sojourner 230 kV Loop

The entire Sojourner Loop is within the Suburban Industrial/Mineral Extraction Place Type.
Because public utilities are listed as a core use of this Place Type, the Sojourner Loop is
compatible with and conforms to the intended land uses in this area.

5.1.4 NEIGHBORHOODS AND DWELLINGS

ERM identified dwellings (including single-family dwellings and individual dwelling units within
multi-family buildings) within 100 feet, 250 feet, and 500 feet of the centerline of the Golden-
Mars Lines and the Lockridge and Sojourner Loops through review of various digital datasets,
maps, and recent (2024) digital aerial photography. Table 5.1-7 lists the number of dwellings
within these tiers for each route. Figure 5.1.4-1 shows the locations of homes and neighborhoods
along the routes. The subsections below provide additional information about the neighborhoods
along each route.

All dwellings within 500 feet of the route alternatives are located south of the Dulles Greenway.
Dwellings within the distance tiers are primarily single-family detached and single-family attached
dwellings, with a few clusters of multi-family apartment buildings.

TABLE 5.1-7 DWELLINGS NEAR PROJECT ROUTE ALTERNATIVES

Dwellings within Dwellings within Dwellings within

100 Feet of 250 Feet of 500 Feet of
Route Alternative Centerline Centerline Centerline
Golden-Mars Route 1 116 275 984
Golden-Mars Route 2 110 231 697
Golden-Mars Route 3 4 28 133
Golden-Mars Route 4 1 10 69
Golden-Mars Route 5 125 312 1,163
Lockridge 230 kV Loop 0 0 0
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Dwellings within Dwellings within Dwellings within
100 Feet of 250 Feet of 500 Feet of
Route Alternative Centerline Centerline Centerline
Sojourner 230 kV Loop 0 0 0

KV = kilovolt(s).

5.1.4.1 EXISTING NEIGHBORHOODS

ERM identified neighborhoods crossed by or within 0.25 mile of route alternatives using Loudoun
County GIS, the Loudoun County Land Management, Applications, Research, and Coordination
website, and the county’s Existing and Approved Development Mapping Tool (Loudoun County
2023d, 2024a, 2024b, 2024c). Table 5.1-8 and the remainder of this section provide information
about communities crossed by a route alternative. These areas are depicted on Figure 5.1.4-1.
Proximity to neighborhoods is measured from the nearest parcel line of the neighborhood, rather
than from individual dwellings therein. The routes typically cross neighborhoods through HOA-
owned open space parcels, except where Route 5 encroaches on several residential lots in the
Reserve at Belle Terra neighborhood. The Lockridge and Sojourner 230 kV Loops do not cross any
neighborhoods and are omitted from Table 5.1-8.

TABLE 5.1-8 NEIGHBORHOODS CROSSED BY THE GOLDEN-MARS LINES

Golden- Golden- Golden- Golden- Golden-
Mars Mars Mars Mars Mars
Neighborhood Unit Route 1 Route 2 Route 3 Route 4 Route 5
Birchwood at Brambleton acres 1.9 1.9 NA NA 1.9
miles 0.2 0.2 0.2
Dulles Parkway Center acres 0.3 NA NA NA 0.3
miles <0.1 <0.1
Loudoun Parkway Center acres 1.4 2.3 2.3 2.3 1.4
miles 0.1 0.2 0.2 0.2 0.1
Loudoun Valley Estates I acres 9.3 0.8 0.8 NA 5.3
miles 0.8 0.1 0.1 0.5
Loudoun Valley Estates II acres 25.3 27.2 10.1 4.3 26.2
miles 2.0 2.2 0.8 0.4 2.1
Loudoun Valley Estates III acres NA NA 1.5 2.7 NA
miles 0.1 0.1
Moorefield Station miles 7.6 NA NA NA 12.0
acres 0.7 1.1
Park at Belle Terra acres NA NA NA NA <0.1
miles 0.0
Reserve at Belle Terra acres NA NA NA NA 0.8
miles 0.1

NA = not applicable; route does not cross the neighborhood.
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Brambleton

Brambleton is a 2,488-acre mixed-use community that includes residential, open space, pubilic,

commercial and industrial uses. As of July 1, 2023, 6,379 dwellings had been built or permitted,
with an additional 1,143 dwellings were planned but not yet permitted. Portions of Birchwood at
Brambleton, a subsection of Brambleton, are currently under construction and are addressed in

more detail in Section 5.1.6.

Approximately 0.2 mile of a common alignment of Routes 1, 2, and 5 cross a section of Birchwood
at Brambleton. Two segments of Routes 1 and 2, and 5 are also within 0.25 mile of fully
developed parts of the Brambleton neighborhood west of Loudoun County Parkway.

Dulles Parkway Center

Dulles Parkway Center is a 35-acre mixed-use development consisting of 124 attached dwellings
and commercial uses. Routes 1 and 5 share a common alignment across the commercially zoned
portion of the development for approximately 100 feet where the routes cross Loudoun County
Parkway near Barrister Street.

Loudoun Parkway Center

Loudoun Parkway Center is a 121-acre mixed-use development consisting of 845 single-family
attached and multi-family dwellings as well as a healthcare facility.

e Routes 1 and 5 share a common alignment across Loudoun Parkway Center’s healthcare
facility as described in Section 5.1.5.2. Routes 1 and 5 are 100 feet north of the residential
portion of Loudoun Parkway Center, where the routes parallel the north side of Loudoun
County Parkway.

e Routes 2, 3, and 4 share a common alighment for approximately 0.2 mile across open space
along Broad Run, near the neighborhood’s southern boundary and collocated with existing
Lines #2095/#2218.

Loudoun Valley Estates I, 1II, and III

The Loudoun Valley Estates neighborhoods are divided into three HOAs—Loudoun Valley Estates I,
II, and III—totaling 1,556 acres and consisting of 3,697 single-family detached and single-family
attached dwellings, HOA recreation amenities, and open space. All Golden-Mars route alternatives
cross land owned by these HOAs. Routes 1, 2, 3, and 4 also cross HOA-owned parcels dedicated
to Loudoun County as Open Space Easements, as discussed in Section 5.1.7.1.

e Routes 1 and 5 cross portions of Loudoun Valley Estates I and 11, parallel to and collocated
with Loudoun County Parkway.

e Route 2 crosses Loudoun Valley Estates I adjacent to School Board land near Broad Run
before crossing portions of Loudoun Valley Estates II and continuing south along Loudoun
County Parkway.

e Route 3 crosses portions of Loudoun Valley Estates I along the same alignment as Route 2 but
turns south to follow Broad Run, crossing portions of Loudoun Valley Estates II and III.

e Route 4 crosses Loudoun Valley Estates II and III south of the school campus.

\
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Moorefield Station

Moorefield Station (also called Moorefield) is a 606.2-acre mixed-use development consisting of
existing and planned single-family and multi-family dwellings, schools, commercial and office
uses. As of July 1, 2023, a total of 2,078 dwellings were existing or permitted out of a planned
total of 6,005 dwellings. Impacts on planned developments within Moorefield Station are
described in more detail in Section 5.1.6.2.

e A segment of both Routes 1 and 5 parallel to and collocated with Loudoun County Parkway
crosses Moorefield Station open space, including a regional trail, and Moorefield Station land
planned for future commercial development.

e A segment of Route 5 collocated with Ryan Road crosses open space parcels next to existing
Moorefield residential areas.

Reserve at Belle Terra

The Reserve at Belle Terra is a 13-acre residential development with 43 single-family detached
dwellings. The Route 5 centerline is about 40 feet from the closest residential lot and 60 feet from
the nearest home. The Route 5 right-of-way encroaches onto nine residential lots and crosses
HOA land parallel to Ryan Road. The encroachment of Route 5 right-of-way onto residential lots
would limit tree plantings or placement of residential outbuildings on the rear portion of the lots
and would require the removal of two existing sheds within the Route 5 right-of-way. Route 5
would also require removal of trees within the HOA open space. The trees currently provide
landscaping along Ryan Road and shade a multi-use trail parallel to Ryan Road.

Park at Belle Terra

The Park at Belle Terra is a completed, 112-acre residential development with 109 single family
detached homes. Route 5 crosses an open space parcel of this neighborhood before crossing Ryan
Road south of the entrance road into this development.

5.1.4.2 PLANNED NEIGHBORHOODS

Planned neighborhood and future dwellings within 500 feet of the route include Silver District
West, Moorefield Station, Birchwood at Brambleton, and Stone Hill Residential. These planned
developments are discussed in Section 5.1.6.

5.1.4.3 IMPACT ASSESSMENT

Right-of-Way Encroachment onto Residential Lots

Golden-Mars Routes 1 through 4 as well as the Lockridge and Sojourner loops avoid
encroachment onto residential lots. The Route 5 right-of-way encroaches onto nine residential lots
in the Reserve at Belle Terra neighborhood, would require the relocation or removal of two
residential sheds, both located on Capri Lane near Ryan Road, and would prohibit new structures
or trees on the affected portions of these lots. Acquisition of right-of-way on the residential
property (if this were to occur) would impact use of the property by limiting or prohibiting the
placement of structures within the right-of-way. Fences within the right-of-way are permissible on
a case-by-case basis.
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Proximity to Dwellings

As indicated in Table 5.1-8, the Golden-Mars Routes 1, 2, and 5 would cross and would potentially
impact a significantly larger number of neighborhoods and dwellings than Routes 3 and 4.

Routes 3 and 4 avoid homes along Loudoun County Parkway by crossing public lands (BOS and
School Board-owned) and collocating with existing Lines #2095 and #2218 along Broad Run. The
dwelling counts within the distance tiers (100, 250, and 500 feet) for Route 5 are an order of
magnitude greater than Routes 3 and 4.

Visual impacts (discussed in detail in Section 5.3) are the primary impact on neighborhoods and
dwellings near new transmission lines. Visual impacts on homes can be influenced by proximity, as
well as proper siting and use of collocation opportunities. Routes 3 and 4, and to a lesser degree,
Route 2, use collocation with existing transmission lines and utility rights-of-way to maintain
forested buffers between the transmission structures and nearby neighborhoods. These routes
further reduce the visibility of the Golden-Mars Lines by avoiding major arterial roads through
residential areas such as Loudoun County Parkway.

5.1.5 COMMERCIAL/INDUSTRIAL AREAS AND BUILDINGS

5.1.5.1 EXISTING COMMERCIAL AND INDUSTRIAL DEVELOPMENT

Commercial and industrial areas and buildings are present throughout the study area, including
but not limited to data centers; automobile dealerships; retail centers; commercial services such
as hotels, self-storage facilities, and banks; medical centers; utility infrastructure; and
warehouses and distribution centers. The General Industry, Industrial Park, Office Park,
Commercial Center-Community Center and Planned Development-Commercial Highway zoning
districts (see Section 5.1.3) allow commercial or industrial land use by-right. Commercial uses are
also allowed within the mixed-use districts in the study area, including the Transit-Related Center,
which is applied to portions of the Silver District West and Moorefield Station developments, and
the Planned Development Housing 4 district, used for the Brambleton community.

The portion of the study area north of Dulles Greenway is devoted to industrial and industrial uses
and is dominated by existing and proposed data centers. Industrial uses, including long-
established flex-industrial uses and a planned data center development, are also concentrated in
the Mercure Business Park, Northwoods, and Dulles Trade Center developments on the north side
of Old Ox Road. Retail commercial and automotive uses are concentrated south of the proposed
Golden Substation along Pacific Boulevard and north of Waxpool Road. Smaller clusters of
commercial uses are located on the northwest side of Loudoun County Parkway and the west side
of Old Ox Road at the Overland Drive intersection.

In accordance with SCC Guidelines, crossing these commercial and industrial areas is preferred to
crossing residential areas, because it minimizes potential conflicts with less compatible existing
and planned land uses. As discussed in Sections 3.2, 5.1.1, and 5.1.11 the Dulles Airport FAA
approach surfaces and the National Weather Service’s doppler radar on NOAA property prescribe
offsite height limitations that preclude routing through adjacent industrial areas.

Non-residential buildings within 500 feet of the Golden-Mars route alternatives and loops are
depicted on Figure 5.1.5-1.
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5.1.5.2 IMPACT ASSESSMENT

Project construction could result in temporary noise, dust, and traffic impacts on commercial and
industrial uses within 500 feet of Project facilities. Project operation would also affect visual
conditions in commercial and industrial areas due to the addition of transmission infrastructure to
the landscape, although such visual impacts would be less substantial than in residential areas,
due to the general compatibility of transmission lines with commercial and especially industrial
uses. Section 5.3 discusses the Project’s visual impacts in detail.

Four outbuilding or sheds were identified within proposed Project rights-of-way. These structures
would need to be removed for the Project. Multiple commercial and industrial buildings are within
500 feet of the route centerlines. Additionally, the centerlines or rights-of-way of the routes cross
parking, display, storage, driveway, and landscaped areas. Existing commercial and industrial sites
crossed by a route centerline or right-of-way would experience more direct disruption during
construction, greater change in viewshed, and possible loss of land area available for future use or
expansion.

The Lockridge Loop and Sojourner Loop both cross future data center developments. Dominion
coordinated with the landowners and developers of those properties and routed the lines to avoid
impacts to the developments. As a result, these Project components would have no impact on
commercial and industrial areas.

The remainder of this section discusses the potential impacts of the Golden—-Mars Routes on
commercial and industrial uses, as depicted on Figure 5.1.5-1.

Utility Enclosure

An allowable utility enclosure within the existing Dominion right-of-way for Lines #2150/#2081 is
within the right-of-way of the shared alignment of Golden-Mars Routes 1 through 5. The utility
enclosure is south of the W&OD Trail and north of the Carmax site at 45210 Towlern Place,
approximately 20 feet from the centerline of Golden-Mars Routes 1 through 5. The enclosure will
remain within the existing right-of-way.

Auto World Circle

The common alignment of Golden-Mars Routes 1 through 5 crosses five parcels occupied by
automotive sales and service facilities along and around Pacific Boulevard and Auto World Circle,
as described below.

e 45210 Towlern Place (Carmax): The routes cross this parcel for approximately 700 feet in
areas used for vehicle parking, display, and storage. The routes would also cross a perimeter
landscaped area adjacent to the W&OD Trail. A 240 square foot storage shed within the right-
of-way of each route just south of the trail would need to be removed for the Project.

e 21826 Pacific Boulevard (Washington Rolls-Royce/Lamborghini): The routes cross this parcel
for approximately 500 feet through areas used for vehicle parking, display, and landscaping.

e 21715 Auto World Circle (AutoNation Honda Dulles): The routes cross this parcel for
approximately 300 feet through a parking lot and landscaping area adjacent to Auto World
Circle and Pacific Boulevard. A plan for a building addition with a footprint of 7,271 square feet
is under review by Loudoun County (EPLAN-2024-0007). The proposed addition is on the
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north side of the existing auto sales and service building, approximately 300 feet north of the
centerline of the routes; therefore, transmission infrastructure installed on the parcel would
not impact the planned addition.

e 21710 Auto World Circle (BMW of Sterling): The routes intersect this parcel for approximately
400 feet along Pacific Boulevard in areas used for vehicle parking, display, and landscaping.

e 21900 Auto World Circle (Safford Brown CDJIR Sterling): The routes intersect this parcel for
approximately 300 feet along Pacific Boulevard across areas used for vehicle parking, display,
and landscaping.

In addition to removal of the shed on the Carmax property, the Project would require installation
of transmission structures in parking areas at these facilities, which could eliminate a few parking
places in at least two locations. This would not substantively change the parking capacities of the
lots or the overall ability to use the properties.

Digital Loudoun IV

Digital Loudoun 1V is a development south of Waxpool Road and west of Broderick Drive
comprised of two data center buildings, one of which—Digital Loudoun IV Broderick Drive—is built,
and the other, Digital Loudoun IV Prentice Road, is under construction. The routes cross
approximately 0.3 mile along the northern end of the parcel containing the development, with the
right-of-way of the routes passing less than 100 feet north of the constructed building in an area
of the site designated for open space and tree conservation. The new transmission line would not
impact use of the new or under-construction buildings but would require removal of trees within
the right-of-way in the planned conservation area associated with the property.

SDC Ashburn

SDC Ashburn is an existing two-building data center development on the north side of the Dulles
Greenway east of its intersection with Loudoun County Parkway. The parcel containing the
development is divided by the right-of-way for a future public road—an extension of Barrister
Street from Dulles Greenway to a planned extension of Shellhorn Road. The data center buildings
are on the west side of the future road, while the routes cross about 0.3 mile of the parcel on the
east side of the road, within the Broad Run floodplain (which is subject to a Virginia Runoff
Reduction Method easement and thus not developable). The new transmission line would not
impact land uses within the data center complex.

Columbia Gas Point of Delivery Facility

The right-of-way for Routes 1 and 5 passes approximately 20 feet north of an existing meter
station associated with a gas pipeline in the Silver District West planned development southeast of
the intersection of Loudoun County Parkway and Dulles Greenway (see Section 5.1.6). The county
conducted a pre-submission review of the meter station in 2022 for equipment and pipeline
modifications within its existing boundaries (PSUB-2022-0063). ERM was unable to find a follow-
up development application. The new transmission line, if installed along Routes 1 or 5, would not
impact use of the meter station or the pipeline it supports.

\
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Inova Health Care Services

The common alignment of Routes 1 and 5 crosses about 600 feet of a parcel containing an
existing health care facility on the south side of Loudoun County Parkway east of its intersection
with Barrister Street. The right-of-way for the routes passes about 35 feet north of the Inova
building, through a parking lot and landscaping area, although no structure would be located
within the parking lot. The new transmission line, if installed along Routes 1 or 5, would not
impact use of the health care facility.

Freedom Station Plaza

The common alignment of Routes 1 and 5 crosses about 100 feet of an improved parcel consisting
of a parking area surrounding a concrete pad. The routes cross the southwest corner of the lot. In
April 2023, the county conducted a pre-application review for possible rezoning to allow mixed-
use development on four parcels bordered by Loudoun County Parkway to the south, Centergate
Drive to the east, and Freedom Station Plaza to the north—the Freedom Station Plaza parcel, plus
three other parcels, including a site currently containing a bank. The pre-application review
included no drawings or site plans for the parcels and no subsequent zoning map amendment
application was submitted.

The Shops at Moorefield

Route 5 crosses approximately 1,000 feet of a commercial parcel north of the intersection of
Loudoun County Parkway and Ryan Road. The parcel contains a currently vacant building built as
a grocery store and its associated parking lot. Route 5 crosses an unimproved portion of the
parcel, which contains a walking path. Installation of transmission infrastructure along Route 5
would not impact current uses of the parcel. The parcel is proposed to be redeveloped with a gas
station, convenience store, retail building, and multifamily residential structures, as described in
Section 5.1.6.2, Planned Developments (The Shops at Moorefield/Moorefield Gas Station).

Birchwood at Brambleton Clubhouse (Birch House)

The common alignment of Routes 1, 2, and 5 crosses about 800 feet of a parcel containing
Birchwood at Brambleton, a residential development (restricted to residents aged 55 and older)
that is under-construction, as described in Section 5.1.6. The parcel contains a clubhouse with
fitness and recreational facilities and athletic courts in the outdoor area around the building.
Residences have been or are being built in the area west of the clubhouse. The right-of-way for
Routes 1, 2, and 5 passes more than 100 feet east of the clubhouse in a forested area. If selected
for the Project, transmission line structures installed along Routes 1, 2, or 5 would be visible from
within the community but would not impact use of the clubhouse. Section 5.3 discusses the
Project’s visual impacts in detail.

Mercure Business Park

Routes 2, 3, and 4 follow a shared alignment crossing about 0.3 mile of undeveloped woodland in
four discontinuous segments south of Broad Run owned by the Mercure Business Park Association.
These routes also cross about 500 feet of a stormwater management pond on the back side of an
industrial parcel in the Mercure Business Park (44258 Mercure Circle). Routes 2, 3, and 4 cross
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the lot parallel and adjacent to existing Lines #2095 and #2218. Installation of the transmission
line for the Project would not impact current land uses in these areas.

Dulles Trade Center

The common alignment of Routes 3 and 4 crosses the following eleven industrial properties within
the Dulles Trade Center. Installation of the transmission line along Routes 3 or 4 would not impact
the existing uses of any of these properties, except as noted below:

e Lot 21, 23540 Pebble Run Place (Supermax Enterprise): The common alignment of Routes 3
and 4 crosses approximately 600 feet of Lot 21 within the Dulles Trade Center. Land in this
area is unimproved, although Lot 21 has been used as a contractor storage yard. The County
approved a vegetative waste management facility for the site in 2020, but the facility was not
built (SPAM-2020-0085). Paved outdoor storage areas are present but vacant. The property is
now owned by Microsoft, which has inquired (via verification letters sent to Loudoun County)
if current zoning allows data centers (ZCOR-2023-0107, ZCOR-2023-0272). Installation of a
transmission line along Routes 3 or 4 would not impact the current use of the land but could
impact a future data center use, if such a use is formally proposed.

e 23541 Pebble Run Place (Champions Autonation): The common alignment of Routes 3 and 4
crosses approximately 500 feet of unimproved land and parking areas at the rear of this
parcel. A flex industrial building was constructed on the site following the approval of a site
plan in April 2022 (STPL-2018-0030). The right-of-way for the routes passes about 15 feet
east of this building.

e 23551 Pebble Run Place (Sterling Sports Cars and Trucks): The common alignment of
Routes 3 and 4 crosses approximately 300 feet of a parking area at the rear of this parcel.
The right-of-way passes about 35 feet west of a commercial structure.

e 23571 Pebble Run Place (Divine Automotive Group): The common alignment of Routes 3 and
4 crosses approximately 800 feet of unimproved land, a parking area, and a stormwater
management pond on the parcel. The right-of-way passes about 35 feet west of a building on
the parcel.

e 23651 Overland Drive (ABC Supply Co. Inc.): The common alignment of Routes 3 and 4
crosses less than 100 feet of unimproved land at the rear of the parcel, with the right-of-way
for the routes passing more than 100 feet west of a building on the parcel.

e 23675 Overland Drive (BG Outdoor Services): The common alignment of Routes 3 and 4
crosses approximately 300 feet of the parcel, within the right-of-way passing immediately
adjacent to an existing building.

e 23691 Overland Drive (Arthur Construction): The common alignment of Routes 3 and 4
crosses approximately 200 feet of a paved storage lot at the rear of the parcel. The area
within the right-of-way includes a shed, paved storage area, and unimproved land. The right-
of-way for the routes passes about 40 feet west of the primary building on the parcel. The
roofed, pole-supported, storage shelter within the right-of-way has an area of approximately
3,600 square feet. Installation of the transmission line along Routes 3 or 4 would require
removal or relocation of the storage shed to another location.

\
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e 23711 Overland Drive (River Construction): The common alignment of Routes 3 and 4 crosses
approximately 300 feet of a paved storage lot at the rear of the parcel. The right-of-way for
the routes passes about 25 feet northwest of the building. The area within the right-of-way
includes a storage building, paved storage area, and unimproved land. The storage shed
within the right-of-way has an area of approximately 500 square feet. Installation of the
transmission line along Routes 3 or 4 would require removal or relocation of the storage shed
to another location.

e 23725 Overland Drive (Heritage Landscape Services): The common alignment of Routes 3
and 4 crosses approximately 600 feet of paved storage areas and unimproved land to the side
and rear of the building on the property. The area within the right-of-way for the routes
includes a shed and aboveground storage tanks. The shed has an area of approximately 600
square feet. Installation of the transmission line along Routes 3 or 4 would require removal or
relocation of the storage shed and storage tanks to another location.

The common alignment of Routes 1 through 5 crosses the Old Ox Road frontage of two lots within
the Dulles Trade Center. The Project would not impact the existing uses of these properties,
except as described below:

e 23765 Pebble Run Place (Midas/Hya Auto/Champs Auto): The centerline of Routes 1 through 5
crosses approximately 500 feet of parking area, with the right-of-way passing immediately
southeast of and adjacent to the building on the property. The Project would require one
transmission structure within the parking area, which would eliminate a few spaces but would
not substantively change the capacity of the lot.

e 23750 Pebble Run Place (Keystone Automotive Sterling): The common alignment of Routes 1
through 5 crosses approximately 900 feet of this parcel with the right-of-way passing
immediately south of and adjacent to two of the three industrial buildings on the site. The
right-of-way for the routes crosses areas used for truck parking, loading, and perimeter
landscaping. While the Project would not impact existing land uses, the parcel is proposed for
rezoning from General Industrial (GI) to Industrial Park (IP), with the intent of replacing the
three existing buildings with a data center on the site (LEGI-2024-0042, submitted August
2024). For more information, see the description of the Dulles Commerce Center and West
Dulles planned developments in Section 5.3.6.2.

Dulles Market Square Retail Center

The common centerline of Golden-Mars Routes 1 through 5 crosses less than 100 feet of
landscaping within the southernmost corner of the Dulles Market Square retail site at the
northeast corner of the intersection of Old Ox Road and Carters School Road. The Project would
require one transmission structure on the parcel, which would not interfere with retail uses.

Digital Dulles

Digital Dulles is a multi-building data center complex currently under development, described in
more detail in Section 5.1.6. One of 13 planned data center buildings has been built to date. The
common alignment of Golden-Mars Routes 1 through 5 crosses approximately 0.4 mile of an
unimproved portion of the parcel containing the completed data center, building. In addition, two

\
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segments of the Sojourner Loop cross unimproved land within the same parcel as the completed
data center.

The completed structure is approximately 900 feet east of the right-of-way for the Golden-Mars
Lines and approximately 0.2 mile from Sojourner Loop. Installation of transmission lines along
these routes would not impact use of the existing building or proposed buildings, as discussed in
Section 5.1.6.2.

Impact Summary

The Project’s route alternatives cross commercial and industrial areas used for parking, loading,
display, storage, access, stormwater management, and landscaping. Regardless of which Golden-
Mars route is selected for the Project, Dominion would install transmission structures for the
Project in locations that would avoid or minimize disturbance to existing land to the degree
practicable. While overhead transmission lines would not hinder continued uses of commercial
areas, trees and new buildings would be prohibited within the right-of-way.

The routes do not cross any existing primary buildings, but several sheds or outbuildings would
require relocation or removal:

e Shed located on Towlern Place—Routes 1 through 5

e Shed located on Overland Drive—Routes 3 and 4

e Shed located on Overland Drive—Routes 3 and 4

e Shed and storage tank located on Overland Drive—Routes 3 and 4

Other than removal of the storage structures from within the rights-of-way, installation of
transmission infrastructure along the routes would not impact existing commercial uses of the
properties crossed.

Installation of transmission infrastructure along the Lockridge and Sojourner loops would not
impact existing commercial uses of the properties crossed.

5.1.6 PLANNED DEVELOPMENTS

ERM obtained information about planned developments through publicly available data on
Loudoun County websites and through consultation with County planning officials and other
stakeholders.* In most cases, ERM obtained information on planned developments from the
Loudoun County Land Management, Applications, Research, and Coordination website or provided
by Loudoun County Planning Department staff (Loudoun County 2024b). ERM obtained
information on parcel acreage, ownership, and usage on the Loudoun County Property Search
website (Loudoun County 2024d), the Loudoun Existing and Approved Development Tool
(Loudoun County 2023d) or the Residential Communities of Loudoun County interactive map
(Loudoun County 2024q).

4 “Planned developments” refers to publicly known projects that have been submitted to or are intended to
be submitted to the Loudoun County Planning Department for approval, but construction is not yet complete
as of January 2025.
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5.1.6.1 PLANNED DEVELOPMENTS WITHIN 0.25 MILE OF PROJECT FACILITIES

Table 5.1-9 lists planned developments within 0.25 mile of the route alternatives and documents
type of development, status, and location relative to the Project facilities. Figures 5.1.6-1 and
5.1.6-2 depict the planned development parcels and proposed building footprints within 0.25 mile
of the route alternatives. Section 5.1.6.2 provides additional information about planned
developments crossed by the Project. Section 5.1.10 provides information on future road
expansion projects.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.1.6.2 IMPACT ASSESSMENT

Depending on when they are built, planned developments within 0.25 mile of Project facilities
could experience temporary construction impacts including noise, dust, and traffic. Operation of
the Project could result in permanent visual or land use impacts, depending on location and
whether a development is crossed. The severity of visual impacts would depend on factors such as
surrounding tree cover, landscaping, orientation of development towards/away from transmission
infrastructure, and topography. Visual impacts also depend on the development type and the
visual sensitivity of the development and its occupants or users. Section 5.3 discusses visual
impacts in more detail.

The following discussion, organized generally from north to south and west to east, addresses
potential impacts by route on those planned developments that would be crossed by the route
rights-of-way.

Paragon Park III Technology Park

An engineering plan for two data center buildings and site infrastructure was submitted on
December 11, 2024, and is under review (EPLAN-2024-0200). This plan supersedes an
engineering plan for a single data-center building that was conditionally approved by Loudoun
County on May 24, 2024 (STMP-2022-0024).

The Golden Substation is planned within the Paragon Park III parcel. The Company has
coordinated with the Paragon Park III developer for the Golden substation placement south of the
proposed data center buildings shown on EPLAN-2024-0200. Routes 1 through 5 begin within the
proposed Golden Substation, cross the site frontage to the south and east of the substation and
avoid the proposed data centers and associated infrastructure north of the substation.

Dulles 28 Technology Park

The engineering plan for Dulles 28 Technology Park (STMP-2022-0013) was conditionally
approved on June 25, 2024, and the site has active grading and performance bonds. The plan
shows four buildings: two 2-story (68-foot-tall) data centers, each with a building footprint of
138,364 square feet and two warehouses, both up to 65 feet tall with building footprint areas of
51,134 and 20,837 square feet. The site plan also shows a guardhouse, as well as road
improvements, parking lots, and loading areas.

Approximately 0.3 mile of the Golden—-Mars Lines cross the Dulles 28 Technology Park site in a
common alignment along the property frontage, parallel to Pacific Boulevard. Areas of Dulles 28
within the right-of-way are proposed for landscaped setback areas, a 10-foot-wide asphalt
pathway, two landscaped public seating areas, internal driveways, and stormwater facilities.

Pacific Corporate Park

The Pacific Corporate Park has three planned data center buildings and a 2.3-acre substation site.
Each planned data center building is each 100 feet tall and has a building footprint of
approximately 124,780 square feet. An office development on the site was demolished. The
engineering plan for Pacific Corporate Park is in review by Loudoun County (EPLAN-2023-0116).

14z,

M ERM CLIENT: Dominion Energy Virginia

%/I.i@ PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 49
W



ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

The Golden—-Mars Lines cross approximately 0.2 mile of the Pacific Corporate Park site in a shared
alignment. The right-of-way crosses the proposed substation area, an existing stormwater
management pond that will be retained for the data center development, and landscaped setback
areas.

Project NOVA Broad Run

The engineering plan for Project NOVA Broad Run, approved by Loudoun County in December
2023, has three data center buildings; each planned building is 93 feet tall and has 371,941
square feet of gross floor area (STMP-2023-0002). The project is under construction. The
buildings and associated infrastructure are on the eastern portion of the site. The western site
area is floodplain associated with Broad Run and tributaries.

The Golden—-Mars Lines cross approximately 0.5 mile of primarily forested land associated with
floodplain and stream buffers in a shared alignment, less than 300 feet from the closest planned
data center building.

Project NOVA Southeast

The county conditionally approved the site plan for Project NOVA Southeast on July 17, 2024
(STMP-2022-0020). The approved plan shows three data center buildings and three small guard
buildings. Each planned data center building is four stories (99 feet) in height and has 561,538
square feet of gross floor area. The proposed Prentice Drive Substation is also on this parcel. The
site is bounded to the south by Dulles Airport. Broad Run bisects the site from north to south; all
proposed improvements are east of Broad Run.

Approximately 0.4 mile of the Lockridge Loop crosses the Project NOVA Southeast site, crossing
Broad Run and the associated 300-foot-wide River and Stream Corridor Resource area (see
Section 5.1.7.2). The Lockridge Loop is less than 200 feet from the closest proposed data center
building and the right-of-way would cross portions of a proposed access road within the property.

Prentice Drive Substation

The County conditionally approved the site plan for the Prentice Drive Substation, located on the
Project NOVA Southeast site, on April 2, 2024 (STPL-2023-0017). The Lockridge Loop right-of-way
crosses this Dominion substation, including the substation fence, areas within the substation fence
line, and a portion of a future access road.

Silver District West

Silver District West is a 160.2-acre planned mixed-use development, approved by the BOS on
July 27, 2014 (ZMAP-2013-0006). A detailed Final Development Plan approved in 2021 provides
for 3,706 multifamily dwellings, as well as 979,500 square feet of retail and office space
(FIDP-2019-0001). The project will also include open space and a public school site. The site was
not under construction as of February 3, 2025.

Approximately 0.5 mile of Routes 1 and 5 cross a proposed mixed-use area of Silver District West
in a shared alignment, south of Dulles Greenway. The centerline is approximately 40 feet from two
commercial buildings that are shown conceptually on the 2014 zoning approval (ZMAP-2013-
0006). The centerline is also less than 10 feet from a proposed retail/office with attached

\
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

structured parking that is shown on the Final Development Plan approved in 2021. Because
portions of these planned structures are within the right-of-way of Routes 1 and 5, changes to the
planned development would be necessary to accommodate these route alternatives. Routes 1 and
5 are 90 or more feet from three planned mixed-use buildings (residential and commercial with
structured parking) south of Dulles Greenway. Other planned features that would fall within the
Routes 1 and 5 rights-of-way include fire lanes, driveways, parking and turnaround areas, and
landscaped setback areas. A proffered future shared use trail and bike lane along the south side of
Dulles Greenway is also within the Routes 1 and 5 rights-of-way.

Routes 2, 3, and 4 cross 0.3 mile of the eastern portion of Silver District West, within Landbays K
and L (FIDP-2019-0001), which includes a future development area and open space. The concept
development plan approved with ZMAP-2013-0006 identifies two conceptual building envelopes
within Landbay K, including one building envelope approximately 90 feet from the centerline of
the routes. The right-of-way crosses the future planned open space, collocated with existing Lines
#2095/#2218. The open space includes land identified as future parkland (part of Broad Run
Linear Park) to be dedicated to Loudoun County.

Silver District West Multifamily

Routes 1 and 5 also cross approximately 400 feet of a multifamily residential section of Silver
District West, east of Loudoun County Parkway. A site plan for the multifamily development was
conditionally approved on March 30, 2021; after becoming inactive, it was reactivated in 2023 and
is in review as of February 3, 2025 (STPL-2020-0015). The shared centerline of Routes 1 and 5
are less than 60 feet from three proposed multifamily residential buildings; the right-of-way
crosses a portion of one structure, as well as parking areas, driveways, and landscaped areas.
Redesign of the site to move the closest multifamily building out of the right-of-way would be
necessary to implement these route alternatives.

The Silver District West development will also include an extension of Barrister Street. This road
extension project begins at the intersection of Barrister Street and State Street/Landmark Court
and extends to the future extension of Shellhorn Road north of the Dulles Greenway. This project
crosses Silver District West planned development parcels and will be constructed in conjunction
with Silver District West's planned mixed-use development. The road extension project includes
the construction of a north/south bridge over the Dulles Greenway. Construction start and
completion dates are not available and the project is not currently listed as an active project on
Loudoun County’s website. The road extension project has been in review since May 2024.

Moorefield Station

Moorefield Station (also called Moorefield) is a 606.2-acre, mixed-use development approved by
the BOS in 2002 (ZMAP-2001-0003). As of July 1, 2024, 2,613 dwellings were complete or
permitted and an additional 3,392 dwellings were planned. Section 5.1.4.1 discusses the
developed residential areas in the community.

Golden-Mars Routes 1 and 5 run along Loudoun County Parkway in a common alignment through
currently undeveloped land in the Moorefield Station development. Final development plans
approved by Loudoun County in 2018 and 2022 provide for office and retail uses with structured
parking adjacent to Loudoun County Parkway (FIDP-2018-0001, FIDP-2022-0002). Two existing
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stormwater ponds adjacent to the parkway, called Lake Wilson and Lake Verlin, are incorporated
into the development plans as open space features. A 10-foot-wide walking trail, part of the
Moorefield Regional Trail, is within a planned landscaped perimeter along the Loudoun County
Parkway frontage. Four public roads within this portion of Moorefield Station will intersect Loudoun
County Parkway: construction of Claude Moore Drive is complete, while the other three roads
(Charitable Street, Moorefield Boulevard, Midmoore Drive) have not yet been installed. Landbays
north of the retail, office, and open space uses adjacent to Loudoun County Parkway would
include multifamily residential buildings with ground floor retail and structured parking.

Routes 1 and 5 cross approximately 0.6 mile of the Moorefield Station development, primarily
within the 100-foot landscaped setback area along Loudoun County Parkway shown on the
approved plans, including the Moorefield Regional Trail (see Section 5.1.8). Routes 1 and 5 cross
the conceptual building envelope of the two eastmost office buildings closest to Loudoun County
Parkway (located on either side of Lake Verlin). If Route 1 or 5 is selected, these buildings would
need to be redesigned to avoid conflict with the transmission lines. The Route 1 and 5 centerline is
approximately 60 to 80 feet from other planned office and parking structures. The routes would
cross the four existing and planned public roads connecting Moorefield Station to Loudoun County
Parkway.

The Shops at Moorefield/Moorefield Gas Station

Loudoun County granted zoning appeals on April 7, 2020, to allow a gas station, car wash and
retail buildings at the intersection of Loudoun County Parkway and Ryan Road (ZCPA-2018-0014,
ZMAP-2028-0013, SPEX-2018-0036). Based on the zoning approvals, the county is currently
reviewing an engineering plan for the Moorefield Gas Station (EPLAN-2023-0212). The plan
includes a 5,992 square foot building with a convenience store and interior dining, a car wash,
gasoline pump canopy, and underground gasoline storage tanks.

In addition to the gas station and convenience story, the 2020 zoning approvals also provide for a
10,000 square foot retail building. No engineering plan has been submitted for the retail building.

The County conditionally approved construction plans for access driveways to the site on
December 27, 2022 (CPAP-2021-0014). The plans show two one-way access driveways (a “right-
in only” driveway from Loudoun County Parkway and a “right-out only” driveway to the parkway)
that would connect to an extension of Amendola Terrace to the north of the Shops at Moorefield
site.

Route 5 crosses approximately 800 feet of the Shops at Moorefield site, crossing directly over the
location of the proposed gasoline pump canopy, the convenience store building, and the right-in
and right-out driveways. The Route 5 centerline is also 50 feet south of the proposed retail
building shown on the 2020 concept development plan. If Route 5 is selected, the convenience
store and gas pump canopy structures could not be constructed in their current proposed
locations, which would be within the Route 5 right-of-way. Relocation of the planned structures on
the site is likely not feasible due to the limited size of the parcel and existing surrounding
development.

\
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Stone Hill Residential

As of February 2025, the County was reviewing a June 2023 rezoning request to allow 119 multi-
family dwellings on 16.6 acres on a parcel in the southeast quadrant of the Loudoun County
Parkway/Evergreen Ridge Drive intersection (LEGI-2023-0076). Routes 1, 2, and 5 cross
approximately 0.2 mile of the Stone Hill site in a shared alignment more than 100 feet south of
the nearest proposed residential structure and north of a perennial tributary to Broad Run. The
right-of-way would include portions of the 150-foot River and Stream Corridor Resource area (see
Section 5.1.7.2) and a proposed tree conservation area but would not directly impact any planned
buildings.

Birchwood at Brambleton Active Adult Community

The County approved the Birchwood at Brambleton Active Adult development in 2015 (Case
ZMAP-2013-0002). The approved concept development plan includes land on both sides of
Loudoun County Parkway between Lake Birchwood and Evergreen Mills Road. The development is
restricted to residents aged 55 and older.

Routes 1, 2, and 5 cross the development’s Landbay B in a shared alignment on the east side of
Loudoun County Parkway. Landbay B includes multi-family and single-family dwellings and a
clubhouse (which is complete) with associated multi-purpose athletic courts. Construction of
single-family attached and detached dwellings is underway. One section of multifamily dwellings is
complete, and the county is reviewing an engineering plan for a second section (STPL-2022-
0047).

Routes 1, 2, and 5 cross approximately 800 feet of open space near the eastern boundary of
Landbay B. The routes are more than 100 feet from the nearest unbuilt residential lot and nearly
300 feet from the nearest existing dwelling. The clubhouse structure is more than 100 feet from
the right-of-way. The shared right-of-way for Routes 1,2, and 5 crosses forested areas within the
River and Stream Corridor Resource area along Broad Creek (see Section 5.1.7.2).

Northwoods Property

In November 2023, the County conditionally approved a site plan for the Northwoods Property—
between Ladbrook Drive and Rock Ridge High School—that includes five data center buildings with
a combined gross floor area of 1.3 million square feet (STMP-2021-0008). The county is currently
reviewing two revisions to this site that would modify the building footprints and height and
reduce the number of data center buildings to four (EPLAN-2023-105 and EPLAN-2023-0129).
Site grading was underway as of February 2025.

The shared alignment of Routes 2, 3, and 4 crosses approximately 0.1 mile of the parcel being
developed with data center buildings and improvements. The alignment also crosses 0.2 mile of
an open space parcel owned by the data center developer. The crossings are in forested areas
within the River and Stream Corridor Resource area along Broad Run (see Section 5.1.7.2). This
alignment is collocated with existing Lines #2095/#2218, approximately 500 feet north of the
nearest proposed building.

Route 4 also crosses the western edge of the associated open space parcel, collocated with

existing Lines #2095/#2218 for an additional 0.4 mile. The route is approximately 200 feet from
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the closest data center building in this area. Existing Lines #2095/#2218 would be closer to the
data center buildings than Routes 2, 3, and 4.

CyrusOne Sterling 11 Data Center Phase I1

Phase II of the CyrusOne Sterling 11 Data Center consists of a proposed data center on the north
side of Old Ox Road, west of Pebble Run Place. The data center building would be 56 feet tall, with
gross floor area of 158,696 square feet. The County provided final approval of the site plan in
December 2024 (STMP-2022-0017). Routes 1, 2, and 5 cross approximately 0.2 mile and Routes
3 and 4 cross approximately 0.1 mile along the site’s northeastern property line.

The northern corner of the proposed data center is approximately 45 feet from the centerline of
the Golden-Mars Lines 1 through 5 (i.e., within the right-of-way). The Golden-Mars Lines cross
areas that are proposed for the data center generator yard, driveways, parking areas, landscaped
areas, and security fencing. The Company has coordinated with the property owner and reached
an agreement that the final Golden-Mars Lines alignment will accommodate the Project while
meeting the developer’s site design goals.

Dulles Commerce Center and West Dulles Redevelopment; Prologis Erin’s Run

The County is reviewing rezoning and special exception applications that would rezone 94 acres
along Carters School Road and north of Old Ox Road from GI to IP to allow data center
development with greater building height and floor area ratio than permitted under the current
zoning (LEGI-2024-0042, submitted July 16, 2024). A sketch plan provided by the applicant at a
pre-submission meeting prior to the rezoning application showed eight potential data center
buildings replacing three existing industrial flex buildings (the Dulles Commerce Center), three
existing data center buildings, and extensive surface parking (PMTG-2024-0064). The sketch plan
includes one data center north of Old Ox Road and seven south of Old Ox Road.

The southern portion of the site proposed for rezoning is currently a paved parking lot. The
County is reviewing a site plan (Prologis Erin’s Run Drive) for four data center buildings on this
portion of the site (EPLAN-2024-0036). No route alternatives cross the land within the Prologis
Erin’s Run site plan or the portion of Dulles Commerce Center and West Dulles south of Old Ox
Road.

The Golden—-Mars Lines cross approximately 900 feet of the site north of Old Ox Road and would
be more than 100 feet from the potential data center location shown on the sketch plan. The
sketch plan shows only a conceptual building location and is not sufficiently detailed to show
planned improvements such as parking or driveways.

Digital Dulles and Western Lands Substations

Digital Dulles is a planned data center development that would ultimately have 13 data center
buildings. As of September 2024, the County had approved a site plan for Buildings 7 and 9,
which are 54 feet tall and have a combined gross floor area of 794,000 square feet (SPAM-2022-
0057). Building 7 has been built. The County provided conditional approval for the site plan for
Buildings 5, 6, and 8 on July 25, 2024 (STMP-2023-0003) and is reviewing site plans for seven
additional buildings as well as substation pads (EPLAN-2024-0060, Buildings 1-4, 10, 12, and 13).
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The buildings in review would have heights up to 54 feet and would range from 158,700 to
386,300 gross square feet each. The Mars Substation is adjacent to Digital Dulles.

The Golden-Mars Lines cross approximately 0.4 mile of the Digital Dulles development in a
common alignment parallel to Carters School Road, north of the Mars Substation. The centerline is
approximately 200 feet from the closest planned data center building. The routes cross a planned
access driveway, a landscaped setback area along Carters School Road, and a portion of one of
the planned substation sites.

The Digital Dulles development includes five new substations. The County is reviewing a
legislative application for commission permits and special exception approval for all five
substations that was submitted in December 2024 (Western Lands Substations, LEGI-2024-0071).
The Golden—-Mars Lines cross approximately 600 feet of one substation site. The Company has
coordinated with the Digital Dulles developer in the location of the Golden—Mars Lines in relation
to this proposed substation.

The 1.9-mile-long Sojourner Loop is almost entirely within the Digital Dulles site, connecting the
existing Sojourner Substation to the future Mars Substation. Sojourner Loop follows an alignment
close to the development’s southern and eastern boundaries and passes between proposed data
center Buildings 12 and 13 in the northern portion of the site. The Sojourner Loop is
approximately 200 feet from the closest proposed data center buildings. The Company
coordinated the Sojourner Loop location directly with the land developer.

Impact Summary

Golden-Mars Routes 1 through 5 follow a shared alignment and have the same impacts on
developments north of Dulles Greenway, including the Paragon Park III Technology Park, Dulles 28
Technology Park, Pacific Corporate Park and Project NOVA Broad Run. The Company has worked
with the developers to cross these sites using alignments that accommodate the planned data
center developments. Similarly, Routes 1 through 5 follow a common alignment across the
planned CyrusOne Sterling 11, Dulles Commerce Center/West Dulles, and Digital Dulles and
Western Lands Substation data center developments at the southern end of the routes and the
Company has minimized impacts on these developments. The CyrusOne Sterling 11 site plan
layout will be avoided during minor transmission line adjustments in final engineering design,
which accommodate the Project while meeting the developer’s goals. The site has sufficient space
to accommodate these modifications.

Routes 1 and 5 impact the planned Silver District West and Moorefield Station mixed-use
developments as summarized below.

e The routes would require modification of the conceptual locations (shown on final, approved
development plans) for three commercial buildings in Silver District West along Dulles
Greenway. Even with modification, the Routes 1 and 5 would have visual impacts on the
planned commercial and mixed-use residential/commercial buildings along Dulles Greenway.

e The routes would require modification of the engineered site plan for multifamily residential

buildings in Silver District West south of Loudoun County Parkway, which the county is
currently reviewing. One planned building location would need to be shifted out of the right-
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of-way. Three multifamily buildings would be approximately 50 feet from the route centerline,
resulting in visual impacts.

e The conceptual location of two planned Moorefield Station office buildings would need to be
revised to move the southern edge of these buildings out of the shared right-of-way of
Routes 1 and 5.

e Within Moorefield Station, Routes 1 and 5 overlay a 100-foot-wide open space area with a
regional pedestrian trail along Loudoun County Parkway.

The common alignment of Routes 1, 2, and 5 would cross open space within the planned Stone
Hill and Birchwood at Brambleton Active Adult residential developments, resulting in visual
impacts on the planned residences and affecting the usability of the open space.

Route 5 would conflict with structure locations on the proposed site plan for the Moorefield Gas
Station, effectively preventing development of that site as planned.

Routes 3 and 4 have significantly less impact on planned developments. These routes cross
primarily industrial/data center planned developments. Routes 3 and 4 would cross the Silver
District West mixed-use area primarily within planned open space, collocated with an existing
electric line. They also cross the Northwoods data center development on planned open space
land collocated with existing Lines #2095/2218 and would not affect the planned location of
buildings and infrastructure.

5.1.7 CONSERVATION EASEMENTS AND LANDS

Land conservation easements help preserve Virginia’s heritage, provide recreational opportunities,
and improve water and habitat quality and overall quality of life. In addition to managing lands
under its jurisdiction, the VDCR helps landowners, land trusts, and localities by serving as a
clearinghouse, keeping an inventory of protected lands, and providing grants and information on
easements and land protection. The agency also helps by identifying important open space and
lands rich with plant and animal diversity.

Using the VDCR’s Managed Conservation Lands Database, ERM identified easement types,
individual easements, and conservation lands within the study area (VDCR 2024a). No easements
held by the Virginia Outdoors Foundation, Agricultural and Forestal Districts, or Virginia Natural
Area Preserves are present within the study area. The subsections below provide descriptions of
local conservation easements and lands in the study area and their proximity to the Project
facilities. These resources are shown on Figure 5.1.7-1 and Figure 5.1.7-2.

5.1.7.1 BOARD OF SUPERVISOR CONSERVATION EASEMENTS

Over 75,000 acres of land are protected by easements managed under the Loudoun County
Conservation Easement Stewardship Program (Loudoun County n.d.). These lands are protected
through various easement instruments for various purposes such as:

e Retaining or protecting natural or open-space values of the property;

e Assuring the availability of property for agricultural, forestal, recreational, or open-space use;
e Protecting natural resources;

e Maintaining or enhancing air and/or water quality; and
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e Preserving historical, architectural, or archaeological aspects of the property.

Easements negotiated with private landowners allow the lands to remain in private ownership with
protections imposed to limit or restrict land uses on the property.

All of the conservation easements within the study area classified by Loudoun County as
“Development Easements” under the Conservation Easement Stewardship Program. Development
easements are created as a part of Loudoun County’s land development zoning process, often to
preserve open space alongside low-density residential development. The Development Easements
within the study area consisted almost entirely of BOS “"Open Space Easements” that were
proffered during the development of residential subdivisions. The purpose of these BOS Open
Space Easements is generally to maintain the natural character of the property and allow passive
recreational uses.

Golden-Mars Routes 1 through 4 cross BOS Open Space Easements listed in Table 5.1-10.
Golden-Mars Route 5, Lockridge 230 kV Loop, and Sojourner 230 kV Loop do not cross BOS Open
Space Easements.

TABLE 5.1-10 BOS OPEN SPACE EASEMENTS CROSSED BY THE ROUTE ALTERNATIVES

Easement Type Description Acres Route Alternatives
Loudoun County BOS Open Space Loudoun Valley Estates II 3.1 Golden-Mars Route 1
Easement—Instrument HOA Open Space Parcel

#200205090475388

Loudoun County BOS Open Space Broad Run Stream Valley 0.9 Golden-Mars Route 2
Easement—Instrument Park Parcel 3.7 Golden-Mars Route 3
#201606300040798

Loudoun County BOS Open Space Loudoun Valley Estates III 1.4 Golden-Mars Route 3
Easement—Instrument HOA Open Space Parcel 2.5 Golden-Mars Route 4
#200405250051928

BOS = Board of Supervisors; HOA = homeowners’ association.

5.1.7.2 RIVER AND STREAM CORRIDOR RESOURCES

Chapter 6.01 of the Loudoun County Zoning Ordinance requires a buffer on either side of a
waterway’s Floodplain Overlay District (FOD) to restrict activities surrounding River and Stream
Corridor Resources (RSCRs). The FOD is a mapped zoning area that includes a Major Floodplain
and Minor Floodplain (Loudoun County 2023e). For scenic rivers, the Potomac River, Bull Run, and
Broad Run, regardless of the Resource Area Width (which is composed of the FOD and adjacent
Steep Slope Areas), the minimum width of a buffer is 300 feet (Loudoun County 2023e). For all
other rivers and streams, regardless of the Resource Area Width, the minimum buffer width is
100 feet (Loudoun County 2023e). Loudoun County’s Natural and Environmental Resource
Standards allows construction of transmission lines within RSCR buffer areas (Loudoun County
2023¢).

RSCRs have been designated along Broad Run, Stallion Branch, and unnamed tributaries, all of
which are crossed by Project route alternatives, as shown in Table 5.1-11. RSCR 300- and 100-
foot buffers are depicted in Figure 5.1.7-2.
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TABLE 5.1-11 RIVER AND STREAM CORRIDOR ACRES CROSSED BY ROUTE ALTERNATIVES

Golden- Golden- Golden- Golden- Golden- Lockridge Sojourner
Mars Mars Mars Mars Mars 230 kV 230 kV

Route 1 Route 2 Route 3 Route 4 Route 5 Loop Loop
30.9 50.1 48.6 41.3 34.7 1.7 0.9

KV = kilovolt(s).

5.1.7.3 IMPACT ASSESSMENT

As discussed in Section 5.1.1, BOS dedicated Open Space Easements, like public lands, can only
be crossed with the consent of the Loudoun County Board of Supervisors. Golden-Mars Route 5,
the Sojourner 230 kV Loop, and the Lockridge 230 kV Loop do not cross any BOS Open Space
Easements and would therefore have no impact on those resources. The impacts of the remaining
route alternatives are described below.

e Golden-Mars Route 1 crosses 3.1 acres adjacent to Loudoun County Parkway. The easements
crossed by Route 1 are owned by The Loudoun Valley Estates II HOA and contain shared use
trails that would require the clearing of trees along an approximately 0.4 mile trail segment
adjacent to Loudoun County Parkway.

e Golden-Mars Route 2 would impact approximately 0.9 acres in a portion of the Broad Run
Stream Valley Park and trail. The crossing of the easement and trail is perpendicular and
bisects a portion of the easement that is already encumbered with buried infrastructure and
has limited vegetation.

e Golden-Mars Route 3 impacts the most BOS Open Space Easement land (approximately
5.1 acres). This includes 3.7 acres within Broad Run Stream Valley Park that overlaps portions
of the Broad Run Trail system. This route would require tree clearing along a 0.3-mile
segment of the trail. Route 3 (along with Route 4) also crosses a portion of a BOS Open Space
Easement within the Loudoun Valley Estates III. Although this area would be cleared of trees,
the portion of the easement adjacent to the nearest residential lot would not be impacted,
thus maintaining a forested buffer between homes on Meadowvale Glen Court and the Golden-
Mars Lines. Furthermore, the crossing of the Loudoun Valley Estates III Open Space Easement
is parallel and immediately adjacent to an existing cleared right-of-way for the Broad Run
Interceptor, resulting in incremental impacts rather than new impacts in an area where tree
clearing has not previously occurred.

e Golden-Mars Route 4 would impact a BOS Open Space Easement within the Loudoun Valley
Estates III HOA between the Rosa Lee Carter Elementary School and Rock Ridge High School
campus and residences to the south. The route would require tree clearing in an
approximately 0.4-mile long, 20-foot-wide corridor. Route 4 would significantly reduce the
forested area between Loudoun Valley Estates III and the schools. Route 4 would also impact
this easement where the routes parallel the Broad Run Interceptor.

Because Open Space Easements are routinely dedicated to Loudoun County wherever
development occurs, easements could be dedicated during or after the Project filing. Dominion will
continue to consult with Loudoun County on potential new easements along the routes.
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RESOURCES AND IMPACTS

As shown in Table 5.1-11, the Golden-Mars Routes that cross a larger extent of residential areas
and avoid additional crossings of Broad Run (Routes 1 and 5) cross the least amount of RSCR
land. Routes 2, 3, and 4 cross a smaller extent of residential area and a greater extent of RSCR
land, due to their alignments along Broad Run where the routes are collocated with existing
Dominion transmission lines. Although transmission lines are exempt from activity restrictions
within RSCRs, the Company will work the County to minimize any impacts to the extent

practicable.

5.1.8 RECREATIONAL RESOURCES

5.1.8.1 EXISTING CONDITIONS

ERM collected information on recreational resources through digital data sets and maps, recent
(2024) digital aerial photography, publicly available information on county websites, and through
consultation with county officials and other stakeholders. Unless otherwise noted, information on
existing recreational resources were found on the Loudoun County Parks, Recreation, and
Community Service website (Loudoun County 2024f) and planned recreational resources were
found on the Loudoun County Land Management, Application, Research, and Coordination website
(Loudoun County 2024b).

Table 5.1-12 lists and describes recreational resources crossed by or within 0.25 mile of the
Project facilities and describes the location of each resource relative to Project facilities. Figure
5.1.8-1 depicts recreational resources within 0.25 mile of the Project facilities.

TABLE 5.1-12 RECREATIONAL RESOURCES

Recreational
Resource

1757 Golf Club

Broad Run
Stream Valley
Park

Creekside Park

DGIF Birding and
Wildlife Trail:
Foothill to Falls
Loop

Evermoore
Neighborhood
Park

Glenside Park

\\//,,
S EERM

Recreation Type

Golf Course

Park and shared use
natural surface trails

Playground, tennis
court, and basketball
court

Designation for roads
and trails connecting
parks, natural areas,
and cultural sites

Amphitheater,
pavilions, picnic areas,
and playground

Playground

CLIENT: Dominion Energy Virginia
PROJECT NO: 0642267

DATE: March 2025

Status

Active; operated by Heritage

Golf Group (1757 Golf Club
2024)

Active; owned and
maintained by Loudoun
County

Active; owned and
maintained by Loudoun
Valley Estates II

Active; managed by VDWR

Active; owned and
maintained by Loudoun
County

Active; owned and
maintained by Loudoun
Valley Estates II

VERSION: 01

Approximate Distance
to Project Facilities

500 feet north of all
Golden-Mars routes

Crossed by Golden-Mars
Routes 2, 3, and 4

0.2 mile west of Golden-
Mars Routes 3 and 4

Crossed by all Golden-
Mars routes

0.3 mile north of Golden-
Mars Routes 1 and 4

600 feet west of Golden-
Mars Routes 1 and 2;
500 feet west of Route 5

Page 59



ENVIRONMENTAL ROUTING STUDY

Recreational
Resource

Highland Park

Loudoun County
Linear Parks and
Trails System

Loudoun Valley
Estates II
Playground

Lyndora Park

Moorefield Green
Community Park

Moorefield Station
Regional Trail and
Neighborhood
Trail

Southview Park

Stone Hill
Residential

Valley Falls
Community Park

Washington & Old
Dominion Trail

Woodside Park

Recreation Type

Walking paths and
playground

Interconnected multi-
use trail system

Playground and fields

Multipurpose trail,
fields, picnic areas,
playground

Walking paths and
playground

Multipurpose trails

Playground, tennis
court, and basketball
court

Active recreational
space

Natural area

Shared-use asphalt
trail (adjacent gravel
equestrian trail)

Natural area

Status

Active; owned and
maintained by Loudoun
Valley II

Countywide Plan Linear
Parks and Trails System

adopted by Loudoun County

in July 2021; owned and
maintained through public-

private partnership (Loudoun

County 2021)

Active; owned and
maintained by Loudoun
Valley Estates II

Active; owned and
maintained by Loudoun
County

Active; owned and
maintained by Moorefield
Station West

Proposed; owned and
maintained by Loudoun
County

Active; owned and
maintained by Loudoun
Valley Estates II

Proposed; owned by Toll
Brothers, Inc.

Active; owned and
maintained by Loudoun
Valley II

Active: owned and
maintained by NOVA Parks
(NOVA Parks 2024)

Active; owned and
maintained by Loudoun
Valley Estates II

RESOURCES AND IMPACTS

Approximate Distance
to Project Facilities

0.2 mile north of Golden-
Mars Routes 1 and 2;
0.1 mile west of Route 3

Crossed multiple times by
all Golden-Mars routes

600 feet west of Golden-
Mars Route 5

200 feet north of Golden-
Mars Routes 2, 3, and 4

0.2 mile north of Golden-
Mars Route 5

Crossed by Golden-Mars
Routes 1 and 5

800 feet west of Golden-
Mars Routes 1, 2, and 5

600 feet north of Golden-
Mars Routes 1, 2, and 5

Crossed by Golden-Mars
Routes 1, 2, and 5

Crossed by all Golden-
Mars routes

0.2 mile east of Golden-
Mars Routes 1, 2, and 5

DGIF = Virginia Department of Game and Inland Fisheries; VDWR = Virginia Department of Wildlife

Resources.

5.1.8.2 IMPACT ASSESSMENT

This section describes the Project’s impacts on the recreational resources listed in Table 5.1-12.
Construction impacts would include potential noise and traffic. These impacts would be temporary,
limited to the period of active construction, and would typically only affect recreational resources
crossed by or adjacent to Project facilities. The discussions below focus on the impacts of Project
operations. Section 5.3 discusses the Project’s visual impacts on recreational facilities.
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There are no parks or other recreational resources within 0.25 mile of the Lockridge Loop or
Sojourner Loop; therefore, this section discusses only the impacts of the Golden-Mars Lines on
recreation resources.

1757 Golf Club

The 1757 Golf Club is a private golf club and venue owned by the Beaumeade Dulles 28 Golf
Association LLC and operated by the Heritage Golf Group. The 1757 Golf Club is approximately
500 feet north of the shared alignment of the Golden-Mars Routes, across Waxpool Road. Due to
the absence of a physical crossing and the presence of Waxpool Road between the Project and the
resource, the Project will have limited visual impacts on the golf club. To the west, the planned
Dulles 28 Technology Park, which would construct four data centers adjacent to the routes, would
screen portions of the routes from view, further minimize the potential impacts on the golf course.

Broad Run Stream Valley Park

Broad Run Stream Valley Park is a public park that encompasses forested riparian areas along
Broad Run between Loudoun Valley Estates II and III. The park contains the Broad Run Trail, a
multi-use trail that runs through public land and private HOA open space parcels. The trail is a
part of the Loudoun County Linear Parks and Trails System and is predominantly forested.

Route 2 crosses Broad Run Stream Valley Park and briefly parallels the Broad Run Trail for
approximately 400 feet. Route 3 crosses the park for 0.7 mile, including two Broad Run Trail
crossings. Route 3 also parallels the park and the trail to some degree for approximately 1.3
miles. Route 4 does not cross the trail but crosses the park for 0.4 mile and parallels the park and
the trail for approximately 0.8 mile.

Because the park and trail are minimally improved, construction and operation of Routes 2, 3, and
4 would create noticeable impacts. In areas with dense vegetation, clearing required for the
transmission line would alter the park’s current appearance and increase visibility to nearby
residences. For Route 2, this impact would be minimal because existing vegetation in the Route 2
right-of-way is sparser than for Routes 3 and 4.

The Project’s most substantial impacts would be from Route 3 north of Loudoun Reserve Drive,
where the right-of-way is located between the trail and nearby residences. In this area, tree and
dense vegetation clearance would increase visibility between the trail and residences and would
result in close-proximity views of the Project from the trail. South of Loudoun Reserve Drive,
where Routes 3 and 4 converge, impacts to the trail would be less substantial, due to the distance
and dense vegetation between the routes and the trail. In this area, Routes 3 and 4 parallel the
existing cleared right-of-way for the Broad Run Interceptor and would thus have incremental
visual impacts.

Creekside Park

Creekside Park is an approximately 6-acre park in the Loudoun Valley Estates II residential area.
The park has a playground, two tennis courts, and connects into the Broad Run Stream Valley
Park trail system. Routes 3 and 4 would have minor visual impacts on this park, although most
views would be screened by existing vegetation between the park and the shared right-of-way of
the two routes.
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DGIF Birding Trail: Foothills to Falls Loop

The Foothills to Falls loop is a driving “trail” that connects parks, natural areas, and cultural sites
across the Piedmont Region of the state. Within the study area, the trail follows the Dulles
Greenway, a short segment of Moorefield Boulevard, Old Ryan Road, and Ryan Road. Except for
temporary construction impacts described above, the Project—specifically, Routes 1 and 5—would
primarily have visual impacts on this resource, as described in Section 5.3.

Evermoore Neighborhood Park

The Evermoore Neighborhood Park is an approximately 3.5-acre park in the Moorefield Station
residential area owned and maintained by Loudoun County. The park features an amphitheater,
grills, pavilions, picnic areas, and a playground. Existing and planned residential and
nonresidential structures and vegetation would likely screen views of Routes 1 and 5 from the
park, resulting in limited if any impacts.

Glenside Park

Glenside Park is an approximately 0.9-acre HOA-owned and -managed park in the Loudoun Valley
Estates II residential area. The park contains a playground and open space. Existing residential
structures would likely screen views of Routes 1 and 5 (on the far side of Loudoun County
Parkway) from the park, although some structures and conductors may be visible above or
between individual residential units.

Highland Park

Highland Park is an approximately 1.8-acre, HOA-owned-and-managed park within the Loudoun
Valley Estates II residential area. The contains a playground and open space. Existing residential
structures would likely screen views of Routes 2, 3, and 4 from the park, resulting in limited if any
impacts.

Loudoun County Linear Parks and Trails System

Loudoun County’s Linear Parks and Trails System is a proposed network of interconnected, multi-
use trails along streams and natural corridors throughout the county. The Loudoun County BOS
adopted the Linear Parks and Trails System Countywide Plan in 2021 to create a general
“roadmap” for future trails to be built out in a phased development, although this plan does not
specify the exact route of new trails. The county’s goal is to expand its existing 224 miles of trails
to 509 miles throughout the county to provide citizens with safe recreational opportunities, travel
accessibility, and for the preservation of natural and cultural resources (Loudoun County 2021).

Within the study area, the system includes the existing Broad Run Trail and existing county-
managed trails along major roads, as well as new proposed trails. An existing asphalt shared-use
trail that runs along the west side of Loudoun County Parkway would be within the rights-of-way
of Routes 1 and 5. Trails are a compatible, allowable use within transmission line rights-of-way.
The Golden—Mars Routes would not prevent the use of existing trails or the development and use
of future trails, although Project infrastructure would have visual impacts on trail users.
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Loudoun County Estates II Playground

The Loudoun County Estates II Playground is an approximately 1.6-acre, HOA-owned and
managed amenity for the Loudoun Valley Estates II residential area. Existing residential structures
and vegetation would likely screen views of Route 1 from the park, although structures and
conductors for Route 5 may be visible above or between individual dwellings.

Lyndora Park

Lyndora Park is a 17-acre park in the Loudoun Valley Estates neighborhood that is owned and
maintained by Loudoun County. The park contains a multi-use trail, fields, and picnic areas.
Existing residential structures and a 400-foot-wide vegetated buffer along Broad Run would likely
screen views of Routes 2, 3, and 4 from the park, resulting in limited if any impacts.

Moorefield Green Community Park

Moorefield Green Community Park is an 0.2-acre HOA-owned and -managed linear park within
Naugatuck Square in the Moorefield Station neighborhood. Existing residential and nonresidential
structures and vegetation would likely screen views of Routes 1 and 5 from the park, resulting in
limited if any impacts.

Moorefield Station Regional Trail and Neighborhood Trail

The Moorefield Station Regional Trail and Neighborhood Trail is a 10-foot wide shared-use trail
along Loudoun County Parkway. The trail connects to the existing Loudoun County Trail system
and is associated with the larger Moorefield Station development, which is discussed further in
Section 5.1.6.

The trail is within the shared rights-of-way of Routes 1 and 5 along the north side of Loudoun
County Parkway. Trails are a compatible, allowable use within transmission line rights-of-way, and
the Project would not prevent the use of existing trails or the development and use of future trails
although Project infrastructure would have visual impacts on trail users.

Southview Park

Southview Park is a 2.1-acre HOA-owned and -managed park in the Loudoun Valley Estates II
neighborhood. The park contains tennis courts, playgrounds, and open space. Existing residential
structures would likely screen views of Routes 1 and 5 (on the far side of Loudoun County
Parkway) from the park, although some structures and conductors may be visible above or
between individual residential units.

Stone Hill Residential Park

The Stone Hill Residential Park is an approved within the proposed Stone Hill Residential
development in the southeast quadrant of the Loudoun County Parkway / Evergreen Ridge Drive
intersection (see Section 5.1.6). The park, which has not yet been developed and would occupy
approximately 0.9 acre. Proposed residential structures within the development may screen some
views of Routes 1, 2, and 5; however, Project structures would likely be clearly visible from at
least some portions of the park. The routes would not prevent use of the park but would have
visual impacts on park users, as described in Section 5.3.

\
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Valley Falls Community Park

Valley Falls Community Park is located within the Loudoun Valley Estates II neighborhood. The
park is owned and managed by the Loudoun Valley Estates II HOA and consists of approximately
32 acres of forested lands. Two existing asphalt trails run along the park’s perimeter; the park has
no additional recreational amenities and consists mostly of passive open space.

The common right-of-way for Routes 1, 2, and 5 runs along the park’s western boundary,
collocated with Loudoun County Parkway. Dominion would install transmission structures in
locations that avoid disrupting the trail itself. Because the trail is forested, construction and
operation of Routes 1, 2, and 5 would create noticeable impacts on the visual character of the
park.

Washington & Old Dominion Trail

The W&OD Trail runs through the northern portion of the study area from Ashburn to Sterling.
Previously called the W&OD Railroad, the multi-use asphalt trail runs approximately 45 miles (also
adjacent to a 32-mile-long gravel equestrian trail), connecting recreational land in Loudoun,
Fairfax, and Arlington Counties. The trail is owned by NOVA Parks and is managed for recreational
uses, including walking, running, biking, skating, and horseback riding. The trail is collocated with
the Company’s existing Lines #227/#274 for the entirety of its crossing within the study area.

All of the Golden—-Mars Routes would cross the trail twice where the 230 kV and 500 kV are
separated exiting the future Golden Substation. Because the trail is collocated with and often
directly underneath existing 230 kV transmission lines, the additional crossing of the W&OD Trail
would not change the overall character or use of this segment of the trail. Dominion will
coordinate with NOVA Parks regarding potential mitigation measures to minimize impacts.

Woodside Park

Woodside Park is an approximately 1-acre HOA-owned and -managed park within the Loudoun
Valley Estates II neighborhood. Existing residential structures and vegetation would likely screen
views of Routes 1, 2, and 5 from the park, resulting in limited if any impacts.

Summary

The Golden-Mars Routes—especially Routes 1, 2, and 5—predominantly impact HOA amenity
recreation areas or small neighborhood parks. Impacts on these areas would include noise, traffic,
and temporary trail closures during construction and potential visual impacts during operation.
Vegetation clearing has the greatest potential to result in visual impacts. Project construction and
operation would not require closures of entire parks.

Golden-Mars Routes 2, 3, and 4 would have the largest impacts on recreation areas, especially in
Broad Run Stream Valley Park. These routes would not affect actual use of the park; however,
transmission infrastructure and associated tree clearing along any of these routes would be visible
from within the park and its trails and would alter the current visual conditions of the area. As
discussed in Section 5.3.3, Route 3 would have the greatest potential for visual impacts on Broad
Run Stream Valley Park.
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5.1.9 CEMETERIES, SCHOOLS, AND PLACES OF WORSHIP

ERM reviewed the following sources to identify cemeteries, schools, and places of worship along
and near the right-of-way for the Golden-Mars Lines, Lockridge Loop, and Sojourner Loop:

e U.S. Geological Survey (USGS) topographic quadrangles (USGS 2025)

e Recent digital aerial photography from Loudoun County (Loudoun County 2024a)

e Historic and recent digital aerial photography from Google Earth (Google Earth LLC 2025)
e Site plan submissions for planned developments (Loudoun County 2024b)

e County GIS data (Loudoun County 2024c)

e Information from Loudoun Public Schools (LCPS 2025)

e Information from the VCRIS (VDHR 2025)

e Websites like findagrave.com (Find a Grave 2025)

ERM identified cemeteries, schools, and places of worship within 0.25 mile of the Project’s route
alternatives. ERM’s review of schools considered public and private pre-kindergarten through
secondary schools, religious schools, daycare centers (excluding in-home daycares), technical
schools, after-school enrichment and tutoring programs, and college/university campuses.
Resources identified include:

e Two cemeteries;

e Three public schools, two private daycare centers/preschools, and one private religious
school; and

e One place of worship.

Table 5.1-13 provides descriptions of cemeteries, schools, and places of worship, which are also
shown on Figure 5.1.9-1.

TABLE 5.1-13 CEMETERIES, SCHOOLS, AND PLACES OF WORSHIP WITHIN 0.25 MILE OF THE
ROUTE ALTERNATIVES

Approximate
Distance and
Direction from

Name Description Routes 2

French- A cemetery within a forested parcel southeast of the 900 feet north of

Bradshaw intersection of Lucketts Bridge Circle and Mechanicville Glen Golden-Mars Routes 2,
Street in the Loudoun Valley Estates Section I subdivision. The | 3, and 4 (shared
parcel containing the cemetery is bounded to the east and alignment)

west by residences and to the north by the street. The burial
ground, which is inactive and unmaintained, contains three
interments dating between 1852 and 1885. Find a Grave
(2025) notes that “several unreadable markers are present,
along with a pile of debris collected from disturbed or
destroyed headstones,” suggesting other burials could be
present. There is no indication of headstones on examined
aerial photography of the cemetery.

Mankin An inactive burial ground, located at the southwest corner of 700 feet west of
the intersection of Hopewell Manor Terrace and Evergreen Golden-Mars Routes 1,
Ridge Drive in the Stone Hill development (discussed in
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Name

Kiddie
Academy
of
Moorefield
Station

Primrose

School at
Moorefield
Station

Rosa Lee
Carter
Elementary
School

Rock Ridge
High
School

Stone Hill
Middle
School

Pearls
Academy

Tranquil
Hearts
Musallah

Description

Section 5.1.6) contains a single interment dating from 1863.
The cemetery is fenced and maintained by the county.

A private day care center consisting of a freestanding
structure with fenced outdoor play area and parking lot,
partially occupying a 2-acre parcel in a commercial
development north of Loudoun County Parkway, west of the
Dulles Greenway. The surrounding area consists of developed
commercial land.

A private day care center consisting of a freestanding
structure with fenced outdoor play area and parking lot,
occupying a 2.5-acre parcel west of the intersection of
Loudoun County Parkway and Mooreview Parkway. The
surrounding area consists of residential neighborhoods to the
north, east, and south, and commercial lands to the west.

A public elementary school sharing a 113-acre parcel with
Rock Ridge High School on Loudoun Reserve Drive. The
southern two-thirds of the parcel is developed, with the
remainder predominantly forested land along Broad Run.
Facilities associated with the elementary school, which
occupies the southwest portion of the parcel, include the
school building, parking lot, playground areas, and athletic
fields. Surrounding lands are forested to the north, residential
to the west and south, and industrial to the east.

A public high school sharing the same 113-acre parcel as Rosa
Lee Carter Elementary School. Facilities associated with the
high school, which occupies the south-central and
southeastern portion of the parcel, include the main campus
building, parking lots, tennis courts, a football field with
bleachers and track, service buildings, and baseball/softball
fields.

A public middle school occupying a 30-acre parcel at the
intersection of Evergreen Ridge Drive and Carters Meadow
Terrace. School facilities, which include the main building,
parking, and athletic fields, occupy the entire parcel.
Surrounding lands are residential.

A private school within a multi-tenant flex industrial building
also containing Tranquil Hearts Musallah along Old Ox Road,
north of the Overland Drive intersection. Surrounding lands
are forested or residential to the north and commercial or
industrial to the east, south, and west.

A place of worship within a multi-tenant flex industrial
building, which also houses Pearls Academy. The location and
surrounding area are as described above for Pearls Academy.

RESOURCES AND IMPACTS

Approximate
Distance and
Direction from
Routes @

2, and 5 (shared
alignment)

200 feet north of
Golden-Mars Routes 1
and 5 (shared
alignment)

200 feet northwest of
Golden-Mars Routes 1
and 5 (shared
alignment)

450 feet west of Route
3; 500 feet north of
Route 4

350 feet north of Route
4

600 feet east of
Golden-Mars Routes 1,
2, and 5 (shared
alignment)

0.2 mile west of the
terminus of Sojourner
Loop

0.2 mile west of the
terminus of Sojourner
Loop

3 The distances measured are from the route alternative centerline to an estimated boundary for the French-
Bradshaw Cemetery and from the route alternative centerline to the fence line for the Mankin Cemetery for
each applicable route.
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5.1.9.1 IMPACT ASSESSMENT

Impacts on land uses at cemeteries, schools, and places of worship may be physical, due to direct
crossings, or non-physical due to impacts on the resource’s setting, such as changes in

viewsheds. Because the magnitude of non-physical impacts declines as the distance from a
transmission line increases, the discussions below address potential land use effects on resources
within 500 feet of at least one of the Golden—Mars routes. Four schools—Kiddie Academy of
Moorefield Station, Primrose School at Moorefield Station, Rosa Lee Carter Elementary School, and
Rock Ridge High—meet this criterion. No further discussion is provided for cemeteries, schools,
and places of worship more than 500 feet from a route alternative. Section 5.3 discusses the
Project’s visual impacts. There are no cemeteries, schools, or places of worship within 500 feet of
the Lockridge Loop or Sojourner Loop.

Kiddie Academy of Moorefield Station

The shared alignment of Routes 1 and 5 would be on the opposite side of Loudoun County
Parkway from the school, in a developed and developing area east of the Dulles Greenway
interchange, resulting in no direct impact on the campus. Transmission structures and conductors
would be visible from the school’s outdoor play area and parking lot but would not impact use of
the school.

Primrose School at Moorefield Station

The shared alignment of Routes 1 and 5 would be on the opposite side of Loudoun County
Parkway from the school, in a developed area west of the Mooreview Parkway intersection,
resulting in no direct impact on the campus. Transmission structures and conductors would be
visible from the school’s outdoor play area and parking lot but would not impact use of the school.

Rosa Lee Carter Elementary School/Rock Ridge High School

Routes 2, 3, and 4 cross the parcel shared by Rosa Lee Carter Elementary and Rock Ridge High
School. Only Routes 3 and 4 are within 500 feet of a school building. See Section 5.1.1.2 for
discussion of impacts on the school land area.

Route 3 crosses approximately 150 feet of open land in the parcel’s southwest corner, south of
Loudoun Reserve Drive. It is also directly west of but adjacent to the western school parcel
boundary. These segments would be more than 450 feet from the elementary school building at
their closest point and would be separated from the building by trees, Broad Run, and Loudoun
Reserve Drive. Therefore, Route 3 would have no direct impacts on developed school facilities.

The Route 4 right-of-way would generally follow the eastern and southern boundaries of the
school parcel before rejoining Route 3 south of Loudoun Reserve Drive. Approximately 0.4 mile of
the Route 4 centerline would be within the southern boundary of the tract, overlapping the access
road to the campus (the private extension of Loudoun Reserve Drive). This area contains a narrow
band of trees and shrubs separating the campus from the Loudoun Valley Estates III
neighborhood to the south. This vegetation would be removed within the right-of-way, opening
views from both the school and subdivision.

The nearest school features to Route 4 are the football field complex, about 100 feet west of the
right-of-way, and a service area for the softball field, about 20 feet north of the right-of-way. The
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route is about 0.2 mile east and 0.1 mile south of the high school building and about 0.1 mile
south of the elementary school building.

Conclusions

Golden-Mars Routes 1 and 5 follow a shared alignment near, but do not cross, the Kiddie Academy
of Moorefield Station, Primrose School at Moorefield Station, and Stone Hill Middle School.
Transmission infrastructure installed along the routes would be visible from each resource, but the
change in viewshed would not impact the functioning of the facilities as schools.

Golden-Mars Routes 2, 3, and 4 each cross the parcel containing the Rosa Lee Carter Elementary
School and Rock Ridge High School (Section 5.1.1.2). Route 2 is over 500 feet from school
buildings. Route 3 is approximately 450 feet from the elementary school building, while Route 4 is
approximately 350 feet from the high school building and 500 feet from the elementary school
building. Transmission infrastructure installed along any of the routes would be visible from within
the campus, although the Project’s visual impacts would not affect school operations after
construction. Route 4 would have the greatest potential for visual impacts, as discussed in

Section 5.3.3.

5.1.10 TRANSPORTATION INFRASTRUCTURE

5.1.10.1 EXISTING TRANSPORTATION INFRASTRUCTURE

The road network in the study area consists of a variety of road types, including freeways such as
the Dulles Greenway, major and minor arterials such as Loudoun County Parkway, major and
minor collectors, local roads, and access drives. In addition, the Metrorail Silver Line bisects the
study area from east to west. The Silver Line is part of Washington Metrorail system and runs
from Washington DC to Dulles Airport, then continues west from Dulles Airport along the Dulles
Greenway, terminating at Ashburn Station. No other railroads or Metrorail lines are in the study
area. Figure 5.1.10-1 shows the existing and planned transportation infrastructure crossed by the
Project.

5.1.10.2 PLANNED ROADWAY PROIJECTS

ERM reviewed the Loudoun County Transportation Projects and Programs website (Loudoun
County 2024h) and VDOT's Six-Year Improvement Program (VDOT 2022) to identify planned road
projects in the study area. The subsections below describe planned road construction and
transportation improvement projects within 0.25 mile of the Project. These projects respond to
the recommendations in the county’s General Plan (Loudoun County 2023b) and Countywide
Transportation Plan (Loudoun County 2023a).

Waxpool Road at Pacific Boulevard/Broderick Drive

This project includes improvements and turn lanes at the intersection of Waxpool Road with Pacific
Boulevard and Broderick Drive. The project scope includes adding new turn lanes at Pacific
Boulevard from Columbia Place, AOL Drive and Broderick Drive; traffic signal modifications; and
improvements to the pedestrian network along Pacific Boulevard south of Waxpool Road.
Construction is anticipated to begin in winter 2024 and to be completed by winter 2025. This
project is included in the VDOT Six-Year Improvement Program.
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Waxpool Road & Loudoun County Parkway Intersection

This project includes widening and intersection improvements along Waxpool Road at Loudoun
County Parkway. The scope of work includes triple left turn lanes from westbound Waxpool Road
onto southbound Loudoun County Parkway and a channelized (separated) right turn lane with an
acceleration lane from northbound Loudoun County Parkway onto eastbound Waxpool Road. When
complete, the new lanes will accommodate left turns and greater capacity from Waxpool Road
onto southbound Loudoun County Parkway and right turns from northbound Loudoun County
Parkway onto Waxpool Road. Construction is anticipated to begin in winter 2025 and to be
completed by winter 2026. This project is included in the VDOT Six-Year Improvement Program.

Prentice Drive—Loudoun County Parkway to Shellhorn and Lockridge West

This project includes construction of a new segment of Prentice Drive from Loudoun County
Parkway to Shellhorn Road at its intersection with Metro Center Drive and a new road, Lockridge
West, between Prentice Drive and Waxpool Road. The project will enhance connectivity to the
planned Ashburn Metrorail Station. Both roadways will be designed as four-lane urban major
collectors, with associated turn lanes and bicycle/pedestrian lanes. Construction is anticipated to
begin in summer 2025 and to be completed by spring 2027.

Prentice Drive—Lockridge Road to Loudoun County Parkway Project

This project includes the extension of Prentice Drive from Lockridge Road to Loudoun County
Parkway (where the road would connect with the Prentice Drive—Loudoun County Parkway to
Shellhorn and Lockridge West Project described above). The roadway will be a four-lane urban
major collector with turn lanes, in-road bike lanes and sidewalks. Completion of both projects
would extend Prentice Drive from Lockridge Road to Shellhorn Road, providing essential
connectivity to the Ashburn Metro station. Construction is anticipated to begin in winter 2031 and
to be completed by fall 2033.

Shellhorn Road—East of Loudoun County Parkway to Bullpen Drive/Thumb Drive Project

This includes extension of Shellhorn Road from east of Loudoun County Parkway to the MWAA
property line on the north side of Loudoun County Parkway. The project entails the construction of
a four-lane roadway within a 120-foot right-of-way and includes a bridge crossing over Broad Run.
Construction is anticipated to begin in winter 2031 and to be completed by fall 2033.

Shellhorn Road Extension—MWAA Property Boundary to Moran Road Project

This project includes extension of Shellhorn Road from the MWAA Property line to Moran Road.
The project entails the construction of a four-lane roadway within a 120-foot right-of-way.
Construction is anticipated to begin in winter 2031 and to be completed by fall 2033.

Westwind Drive—Loudoun County Parkway to Old Ox Road Project

The project would upgrade and extend Westwind Drive from Loudoun County Parkway Old Ox
Road and would replace a segment of Ladbrook Drive. This four-lane, divided, urban collector road
will include construction of a new segment of Westwind Drive from State Street to Ladbrook Drive
in addition to other improvements along existing sections of Westwind Drive and Ladbrook Drive
within the project limits. The project also includes a new bridge over Broad Run and a sidewalk
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and shared-use path that will extend for the full length of the project. This project will directly link
the roadways between the Silver Line Loudoun Gateway Station and Ashburn Station.
Construction is anticipated to begin in summer 2029 and to be completed by summer 2031.

5.1.10.3 IMPACT ASSESSMENT

Project construction would result in temporary road closures and possible increased traffic. These
impacts would end after construction is complete. Section 5.3 discusses the Project’s visual
impacts on road users. Dominion would coordinate with the county and VDOT in cases where
construction activities require temporary road closures. Table 5.1-14 lists the roads crossed by
each route alternative.

VDOQOT guidelines indicate a preference for perpendicular road crossings, which reduce the distance
spanned and the visual impacts of a crossing. VDOT also prefers that transmission structures are
placed outside their rights-of-way to avoid conflicts with future road improvements. The route
alternatives include perpendicular road crossings where possible. In some cases, perpendicular
crossings are not possible, due to constraints associated with existing or planned development,
collocation with existing transmission line crossings, natural resources, and landowner preferences
for routes that follow parcel boundaries. Dominion would install the Project’s transmission
structures outside of existing and planned road rights-of-way.

TABLE 5.1-14 ROADS CROSSED BY PROJECT ROUTE ALTERNATIVES

Road Name Crossed by Lanes at Crossing Type
Crossing
Loudoun County Parkway Golden-Mars Routes 1 and 5 4 e Route 1: one angled,
one perpendicular
e Route 5: one angled,
three perpendicular
Lockridge Road Lockridge Loop 2 Perpendicular
Loudoun Reserve Drive Golden-Mars Route 3 2 Angled
Old Ryan Road Golden-Mars Route 5 4 Perpendicular
Willington Square Golden-Mars Route 5 2 Perpendicular
Ryan Road Golden-Mars Route 5 4 Angled
Barrister Street Golden-Mars Routes 1 and 5 6 Perpendicular
Gleedsville Manor Drive Golden-Mars Routes 1 and 5 4 Perpendicular
Dulles Greenway Golden-Mars Routes 1-5 6 Angled
Waxpool Road On-ramp Golden-Mars Routes 1-5 1 Angled
Pacific Boulevard Golden-Mars Routes 1-5 5 Angled
Waxpool Road Golden-Mars Routes 1-5 9 Perpendicular
Broderick Drive Golden-Mars Routes 1-5 4 Angled
Old Ox Road Golden-Mars Routes 1-5 4 Angled
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Road Name Crossed by Lanes at Crossing Type
Crossing

Pebble Run Place Golden-Mars Routes 1-5 4 Perpendicular

Auto World Circle Golden-Mars Routes 1-5 4 Perpendicular

Dulles Greenway On-ramp | Golden-Mars Routes 1 and 5 1 Angled

Evergreen Ridge Drive Golden-Mars Routes 1, 2, and 5 7 Perpendicular

5.1.11 AIRPORTS AND HELIPORTS

Transmission line structures have the potential to affect airspace in and around airports. This
section describes the airports near the study area, the airspace regulations that could impact the
Project, and potential impacts of transmission line structures on airports and navigable airspace.

5.1.11.1 AIRPORTS NEAR THE PROJECT AREA

ERM reviewed the FAA’s website to identify public use airports, airports operated by a federal
agency or the US Department of Defense (DoD), airports or heliports with at least one FAA-
approved instrument approach procedure, and public use or military airports under construction
(FAA n.d.-a, n.d.-b). Based on this review, 10 airports, private airstrips, or heliports, listed and
described in Table 5.1-15 and depicted on Figure 5.1.11-1, are within 10 nautical miles (nm) of
the proposed facilities.

5.1.11.2 FEDERAL AVIATION ADMINISTRATION REGULATIONS

The FAA oversees air transportation in the U.S., focusing on air transportation safety, including the
enforcement of safety standards for aircraft manufacturing, operation, and maintenance, and
manages air traffic in the U.S. To ensure the safety of air navigation and the efficient utilization of
navigable airspace by aircraft, the FAA evaluates proposals to construct physical objects that may
affect the safety of aeronautical operations, including transmission lines, through an obstruction
evaluation.

TABLE 5.1-15 AIRPORTS AND HELIPORTS LOCATED WITHIN 10 NAUTICAL MILES OF THE
PROJECT

Airport/Heliport FAA Approximate Distance and Direction Use Maximum

Name ID from Nearest Project Facility @ Runway
Length (feet)

Washington Dulles IAD | Dulles Airport has three existing north- Public 11,500

International Airport south runways and one existing

(Dulles Airport) northwest-southeast runway. The closest

runways to the Project include:

e Runway 01L/19R: 0.4 nm east of the
Sojourner Loop

e Runway 12/30: 0.5 nm south of the
future Mars Substation, the southern
terminus of Golden-Mars Routes 1, 2,
3, 4, and 5, and the Sojourner Loop

Stonesprings Heliport 6VG4 1.9 nm southwest of Golden-Mars Private NA
Routes 1, 2, and 5.
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Airport/Heliport FAA Approximate Distance and Direction Use Maximum

Name ID from Nearest Project Facility 2 Runway
Length (feet)

Inova Loudoun 34VA | 4.1 nm northwest of the future Golden Private NA

Hospital Heliport Substation

Reston Hospital Center # 43VA 4.4 nm southeast of the future Golden Private NA

Heliport Substation and the northern terminus of

all Golden-Mars routes.

Crippen’s Heliport VA54 | 4.8 nm east of the future Golden Private NA
Substation and the northern terminus of
all Golden—-Mars routes.

Leesburg Executive JYO | 5.2 nm north of Golden-Mars Route 5 Public 5,500
Airport

Goose Hunt Farm 3VA5 | 5.6 nm northwest of Golden-Mars Route 5 | Private 1,700
Airport

Inova Fair Oaks 74VA | 6.4 nm southeast of the Sojourner Loop Private NA
Hospital Heliport

Fairfax County Police 26VA 7.9 nm southeast of the Sojourner Loop Private NA
Heliport

Egypt Farms Heliport 4VAO | 9.6 nm northwest of Golden-Mars Route 5 | Private NA

FAA = Federal Aviation Administration; NA = not applicable; nm = nautical mile(s).
2@ Distance (nm) is measured from the end or edge of the nearest runway to the nearest route.

The regulations that govern objects that may affect navigable airspace are codified in the Code of
Federal Regulations (CFR), Title 14, Part 77 (14 CFR Part 77). A summary of the rule as it relates
to the Project is provided below. The full rule is available online at: https://www.ecfr.gov/
current/title-14/chapter-I/subchapter-E/part-77.

The FAA regulates public use and federally operated (military use) airports and heliports.
Therefore, private use airports without at least one instrument approach procedure do not require
obstruction evaluation under 14 CFR Part 77. Of the airports identified in Table 5.1-18, the only
public use airports within 10 nautical miles of any route alternative are Dulles Airport and
Leesburg Executive Airport, and only Dulles Airport is close enough to the Project for transmission
structures to impact airspace.

5.1.11.3 CIVIL AIRPORT IMAGINARY SURFACES

The FAA establishes civil airport imaginary surfaces (described below) for each airport and each
runway, pursuant to 14 CFR Part 77. Imaginary surfaces are intended to prevent existing or
proposed objects from extending from the ground into navigable airspace.

e Horizontal surface: This surface is a horizontal plane 150 feet above the established airport
elevation, the perimeter of which is constructed by swinging arcs of specified radii from the
center of each end of the primary surface of each runway and connecting the adjacent arcs by
lines tangent to those arcs. The radius of the arc is 5,000 feet for all runways designated as
utility or visual, and 10,000 feet for all other runways. Dulles Airport has a surveyed elevation
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of 312.3 feet above mean sea level (AMSL); therefore, the horizontal surface is positioned at
462.3 feet AMSL.

e Conical surface: This is a surface extending outward and upward from the periphery of the
horizontal surface at a slope of 20 to 1 for a horizontal distance of 4,000 feet. The Dulles
Airport conical surface extends from 462.3 feet to 662.3 feet AMSL.

e Primary surface: This surface is longitudinally centered and extends 200 feet beyond the
end of each runway. The elevation of any point on the primary surface is the same as the
elevation of the nearest point on the runway centerline. This surface is 250 feet wide for
visual approach runways, 500 feet wide for runways with non-precision instrument
approaches, and 1,000 feet wide for precision instrument runways. All the runways at Dulles
Airport have primary surfaces that are 1,000 feet wide.

e Approach surface: This surface is longitudinally centered on the extended runway centerline
and extends outward and upward from each end of the primary surface. An approach surface
is applied to each end of each runway based upon the type of approach available or planned
for that runway end (e.g., precision instrument approach, visual approach). Runways
01C/19C, 01L/19R, 01R/19L and 12 at Dulles Airport have precision approach procedures.
Thus, their inner approach surface edges are the same width as the primary surface
(1,000 feet) and expand uniformly to an outer approach surface width of 16,000 feet. The
approach surfaces extend for a horizontal distance of 10,000 feet at a slope of 50 to 1 with an
additional 40,000 feet at a slope of 40 to 1. Runway 30 is a visual approach runway and has
an approach surface that extends from the primary surface at a 20 to 1 slope for 5,000 feet to
an outer surface width of 1,500 feet.

e Transitional surface: These surfaces extend outward and upward at right angles to the
runway centerline and the runway centerline extended at a slope of 7 to 1 from the sides of
the primary surface and from the sides of the approach surfaces. Transitional surfaces for
those portions of the precision approach surface that project through and beyond the limits of
the conical surface extend 5,000 feet measured horizontally from the edge of the approach
surface and at right angles to the runway centerline.

Figure 5.1.11-2 provides a visual representation of the imaginary surfaces for Dulles Airport near
the Project.

5.1.11.4 TERMINAL INSTRUMENT PROCEDURES

In addition to the civil and military airport imaginary surfaces, FAA Order 8260.3G establishes
imaginary surfaces associated with Terminal Instrument Procedures (TERPs). TERPs are FAA
guidelines that prescribe standardized methods for designing and evaluating airport-specific
Instrument Flight Procedures (IFPs), including approach and departure procedures, for civil and
military airports. IFPs detail required flight paths, altitude restrictions, and maximum descent and
takeoff gradients that guide aircraft through approach airspace and provide protocols for missed
approaches. IFPs consider obstructions around the airport, including natural topography and
manmade structures, to establish Minimum and Required Obstacle Clearance Surfaces. This facet
of TERPs allows safe aeronautical navigation in poor visibility conditions.
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Pursuant to 14 CFR Part 77, an existing object (including a mobile object) is, and a future object
would be, an obstruction to air navigation if it is of greater height than any of the following
heights or surfaces:

e 499 feet above ground level (AGL) at the site of the object;

e 200 feet AGL or above the established airport elevation, whichever is higher, within 3 nm of
the established reference point of an airport (excluding heliports) where the longest runway is
more than 3,200 feet in actual length. That height increases in the proportion of 100 feet for
each additional nautical mile from the airport up to a maximum of 499 feet;

e A height within a terminal obstacle clearance area, including an initial approach segment, a
departure area, and a circling approach area, that would result in the vertical distance
between any point on the object and an established minimum instrument flight altitude within
that area or segment to be less than the required obstacle clearance;

e A height within an enroute obstacle clearance area, including turn and termination areas, of a
Federal Airway or approved off-airway route, that would increase the minimum obstacle
clearance altitude; or

e The surface of a takeoff and landing area of an airport or any imaginary surface established
under 14 CFR §§ 77.19, 77.21, or 77.23.

Dulles Airport has Obstacle Clearance Slopes of 50:1 on Runways 01C/19C, 01L/19R, 01R and

12/30 and 44:1 on Runway 19L and an established elevation of 312.3 feet AMSL. Therefore,

based on the above discussion, transmission structures within 3 nm of the airport reference point

(38° 56' 50.843" N/ 77° 27' 35.743" W) are restricted to a maximum height of 512.3 feet AMSL

or to the most restrictive imaginary surface, whichever is lower.

5.1.11.5 FEDERAL AVIATION ADMINISTRATION NOTICE REQUIREMENTS AND TIMING

Construction of any structure that exceeds any of the surfaces or heights identified in the previous
sections requires notice to the FAA. In addition, pursuant to 14 CFR Part 77.9, a notice must be
filed with the FAA for the following:

e Any construction or alteration that is more than 200 feet AGL at its site.

e Any construction or alteration that exceeds an imaginary “notice” surface extending outward
and upward from the primary surface at the following slopes:

e 25 to 1 for a horizontal distance of 5,000 feet from the nearest point of the nearest landing
and takeoff area of each heliport; or

e 50 to 1 for a horizontal distance of 10,000 feet from the nearest point of the nearest runway
that is no more than 3,200 feet in actual length; or

e 100 to 1 for a horizontal distance of 20,000 feet from the nearest point of the nearest runway
that is more than 3,200 feet in actual length; or

e If requested by the FAA.

Construction or alteration of any structure meeting the criteria requires submittal of a FAA Form
7460-1, Notice of Proposed Construction or Alteration, to the FAA regional office with jurisdiction
over the area, or submittal electronically via the FAA website. The information that needs to be
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provided with the notice includes the coordinates, site elevation, and structure height AGL for
each pole/structure and the height of construction equipment, such as cranes.

5.1.11.6 STATE AND LOCAL AVIATION REGULATIONS

Va. Code §5.1-25.1 prohibits erection of any structure that penetrates into or through any
licensed airport’s clear zone, approach zone, imaginary surface, obstruction clearance surface,
obstruction clearance zone, or surface or zone (as defined by the FAA or the regulations of the
Virginia Department of Aviation) without first securing a permit from the Board of Aviation. This
requirement does not apply to structures erected in a jurisdiction that has an ordinance regulating
the height of such structures to prevent the penetration of zones and surfaces established in

14 CFR Part 77 and Rule 19 of the Virginia Department of Aviation. State law (Va. Code
§8§15.2-2280, 15.2-2282, 15.2-2293, and 15.2-2294) gives local jurisdictions the power to
establish and regulate zoning districts, make airspace subject to their zoning ordinance, and
establish airport safety zoning.

Loudoun County has established zoning and land use restrictions around Dulles Airport associated
with noise contour lines, referred to as the Airport Impact Overlay District (AIOD). The restrictions
acknowledge the unique land use impacts of airports, regulate the siting of noise-sensitive uses,
ensure that heights of structures are compatible with airport operations, and complement FAA
regulations regarding noise and height.

The Loudoun County AIOD is a zoning overlay district administered by the county’s Department of
Building and Development. The AIOD boundaries are based on the 60-decibel (dB) and 65-dB
day-night noise contours and a 1-mile buffer extending beyond the 60 dB day-night average
sound level contour for Dulles Airport (Loudoun County 2024c). The zone includes all land lying
beneath the approach surfaces, transitional surfaces, horizontal surfaces, and conical surfaces
that apply to this airport. Each Golden-Mars alternative route and the Lockridge and Sojourner
loops overlap the Loudoun County AIOD. Building heights within the AIOD are required to comply
with FAA standards, however, the Loudoun County regulations are less restrictive than FAA
standards for non-residential structures. As such, the CFR Part 77 airspace restrictions apply to
the Project rather than the local ordinance.

5.1.11.7 IMPACT ASSESSMENT

ERM conducted an airport analysis to review the height limitations associated with the FAA-defined
imaginary surfaces for the airport runways identified in Table 5.1-18. As part of a typical airport
analysis, ERM conducts preliminary evaluations of transmission infrastructure heights and
locations using the FAA defined Civil and DoD Airport Imaginary Surfaces, and applies standard
GIS tools, including ESRI’'s ArcGIS Pro software with Spatial Analyst, 3D Analyst, and Aviation
Airports Extensions, to create and georeference imaginary surfaces in space and in relationship to
transmission structures. ERM derived ground surface data for the study area from a USGS 10
Meter Digital Elevation Model.

Of the 10 airports and heliports identified within 10 nautical miles of all the Project routes, two are
public use airports (Dulles Airport and Leesburg Executive Airport), one is a private use airport,
and seven are private use heliports. There are no military airports within 10 nautical miles of the
Project. Private airports and heliports are not regulated by the FAA. None of the private facilities
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listed in Table 5.1-18 would conflict with transmission infrastructure installed along the route
alternatives or loops.

Leesburg Executive Airport is approximately 31,700 feet (5.2 nautical miles) north of Golden-Mars
Route 5, the closest proposed alternative route to this airport. Based on the company’s review of
the airport’s single runway, the project will not overlap the horizontal extent of any imaginary
surface. As such, the Project will have no impact on the regulated airspace of Leesburg Executive
Airport.

As discussed in Section 5.1.1, the Dulles Airport property is adjacent to the Project terminus at
the future Mars Substation. Of the airport’s four runways, Runway 01L/19R is the closest to the
proposed Project. Runways 01C/19C and 01R/19L are parallel to and farther form the Project than
Runway 01L/19R. Runway 12/30 is south of and nearly perpendicular to the other three runways.
Based on communication between the Company and Dulles Airport, an additional northwest-
southeast runway has been planned for construction south of Runway 12/30. Based on a review of
FAA airport data and obstruction categories, all the runway approaches at Dulles Airport are
considered Precision Instrument Approach (PIR) Runways, except for Runway 30, which is a visual
approach runway (B[V]) runway that points away from the project.

Regardless of the route selected for the Golden-Mars Lines, the Project when built will be
completely within the horizontal extents of Dulles Airport’s imaginary surfaces, including the
airport’s horizontal and conical surface and the runway approach and transitional surfaces for
Runways 19R, 19C, 19L, and 12, which all point toward the Project area. Figure 5.1.11-2 provides
a visual representation of Dulles Airport’s imaginary surfaces in relation to the various Project
routes.

The Company conducted a Maximum Structure Height analysis that compared ground elevation at
planned structure locations to the most restrictive imaginary surface altitudes above them. The
highest ground elevations along Golden-Mars Route 1, 2 and 5 occur along Loudoun County
Parkway near Evergreen Ridge Drive (up to 318 feet AMSL), and the highest ground elevations
along Routes 3 and 4 occur near the future Mars Substation (up to 298 feet AMSL). Ground
elevations along the Lockridge Loop range from 222 to 264 feet AMSL, and elevations along the
Sojourner Loop range from 273 to 293 feet AMSL. Imaginary surface altitudes vary based on a
structure’s distance from the runway; however, in general, structures closer to the runway, or
structures placed at higher ground elevations will be more restricted. Based on the results of the
maximum structure height analysis, the following maximum structure height ranges would apply
to each of the routes.

e Golden-Mars Route 1, 2, 3, 4, and 5: 165.1 to 520.7 feet AGL, with the most restricted
structure locations occurring along Carters School Road and the Mars Substation for all
alternatives.

e Lockridge Loop: 191.9 to 233.6 feet AGL

e Sojourner Loop: 169.7 to 189.7 feet AGL

Based on these limitations, the following structure types and heights would apply to each

component and route. Structure type and height will be dependent on location needs and FAA
restrictions. No penetration of imaginary surfaces is anticipated.

\
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e Golden-Mars Routes 1 through 5: Monopole, 2-pole, 3-pole, H-frame, and backbone structures
with heights ranging from 95 feet to 185 feet AGL.

e Lockridge Loop: Monopole and backbone structures ranging from 95 to 120 feet AGL.
e Sojourner Loop: Monopole, 2-pole, and 3-pole structures ranging from 50 to 120 feet AGL.

In addition, none of the Project’s structure heights would exceed 200 feet AGL or 200 feet above
the established airport elevation (312.3 feet AMSL).

Structures may not be considered a hazard to air navigation if they do not penetrate any
imaginary surfaces or exceed obstruction thresholds; however, a notice must be filed with the FAA
for each structure that penetrates a 100 to 1 imaginary notice surface within 20,000 feet of the
runway primary surfaces at Dulles Airport.

All structures associated with each Project route alternative are within 20,000 feet of at least one
runway. The Golden-Mars routes, Lockridge Loop, and Sojourner Loop each have structure
locations requiring notification to the FAA for penetrating the 100 to 1 imaginary surface. The
Company will use FAA Form 7460-1, Notice of Proposed Construction or Alteration, pursuant to
14 CFR Part 77 for FAA notification. The submittal will occur after a route is selected for the
Golden-Mars transmission lines and the Project is certificated by the SCC. Based on the results of
the maximum structure height analysis, the Company believes it is unlikely that any route would
be infeasible based on FAA requirements, and the Company plans to construct structures below
imaginary surfaces in all locations. The FAA may require design alterations to minimize the chance
of airspace impacts, including lighting and marker-balls, on transmission structures in places they
deem necessary to protect air safety. The Company will consult with the FAA and implement
design and routing alterations as required.

5.2 NATURAL RESOURCES

5.2.1 SURFACE WATERS

ERM identified and mapped watersheds, wetlands, and waterbodies (e.g., lakes, streams, ponds,
and stormwater features) in the study area using publicly available sources, including:

e Recent aerial imagery, taken in fall of 2023 (NAIP 2023);

e Loudoun County Aerial Archive (Loudoun County 2024a);

e Google Earth aerial imagery (Google LLC 2024);

e ESRI World Elevation Terrain 2-foot contours (ESRI et al. 2024);

e NWI maps from the USFWS online data mapping portal (USFWS 2024a);

e The National Hydrography Dataset (NHD) Plus High Resolution (USGS 2024); and

e Soil Survey Geographic Database soils data from the U.S. Department of Agriculture-Natural
Resources Conservation Service (USDA-NRCS 2024).

Figure 5.2-1 depicts the locations of NWI-mapped wetlands, NHD-mapped waterbodies, and

watershed boundaries in the study area and Figure 5.2-2 depicts the locations of desktop-

delineated wetlands within the route alternative rights-of-way.
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5.2.1.1 WATERSHEDS

Watersheds are used to define the geographic area within the boundaries of drainage divides
throughout the country. For purposes of classifying watersheds, the United States is divided into
four levels of hydrologic units—regions, subregions, accounting units, and cataloging units—which
may contain all or part of a watershed. Each level is identified by a hydrologic unit code (HUC).
The first level, 2-digit, is a major geographic area or region containing several rivers or the
drainage area of a major river. Subsequent levels encompass progressively smaller areas based
on the drainage divides of lower order waterbodies.

The study area is within the following HUC areas:

e The Mid-Atlantic HUC 2-digit (02) region, which discharges into the Atlantic Ocean, Long
Island Sound, and the Riviere Richelieu, a tributary of the St. Lawrence River;

e The Potomac HUC 4-digit (0207) subregion, which drains about 14,600 square miles within
the Potomac River basin, including Washington D.C. and portions of Maryland, Pennsylvania,
Virginia, and West Virginia;

e The Middle Potomac-Catoctin (02070008) HUC 8-digit watershed, which drains about
1,210 square miles of Virginia into the Potomac River; and

e The Broad Run-Potomac River (0207000809) HUC 10-digit watershed (USGS 2023).

The study area is further split into the three smaller HUC 12-digit watersheds: the Beaverdam
Run-Broad Run watershed (020700080903), the Lenah Run-Broad Run watershed
(020700080901), and the Horsepen Run watershed (02070080902). The watersheds divide
approximately along Old Ox Road and Dulles Greenway, converging into Broad Run, which runs
southwest to northeast through the center of the study area.

The northeastern portion (approximately 5,893 acres or 41%) of the study area encompasses
portions of Golden—Mars Routes 1 through 5 and all of the Lockridge Loop within the Beaverdam
Run-Broad Run watershed (020700080903). Waterbodies within this section of the study area
include Broad Run, which bisects the study area on the southeast side of Loudoun County Parkway
and passes through wetlands and modified open waters associated with the 1757 Golf Club, as
well as unnamed tributaries to Broad Run. Alder Lake, Tippecanoe Lake, and Beaverdam Run are
located in the northwest corner of the study area and are not crossed by any Project
infrastructure. Surface waters within this watershed generally flow toward the center of the study
area (north and northeast) into Broad Run.

The western portion (approximately 4,943 acres or 35%) of the study area encompasses
approximately the southern two thirds of Routes 1 through 5 within the Lenah Run-Broad Run
watershed. Waterbodies within the watershed include Broad Run and associated tributaries.
Surface waters within the watershed generally flow to the southeast into Broad Run, which runs
from the southwest to the northeast.

The southeastern portion (approximately 3,491 acres or 24%) of the study area encompasses
portions of Routes 1 through 5) and the Sojourner Loop within the Horsepen Run watershed.
Waterbodies within this portion of the study area include perennial Stallion Branch, Horsepen Run,
Indian Creek, and their associated, unnamed tributaries. Surface waters within this section of the
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study area generally flow north, ultimately converging into Horsepen Run, which then flows into
Broad Run.

5.2.1.2 WETLANDS

Existing Conditions

ERM identified wetlands within the rights-of-way for the route alternatives based on a desktop
wetland and waterbody probability analysis, described in the Wetland and Waterbody Desktop
Summary (Appendix E). ERM did not conduct an onsite delineation of wetlands or waterbodies
along the route alternatives. Wetlands and waterbodies were classified based on the Cowardin
system using the following categories:

e Palustrine emergent (PEM) wetlands, which are characterized by erect, rooted, herbaceous
hydrophytes (i.e., aquatic plants) and woody species less than 3 feet in height, excluding
mosses and lichens;

e Palustrine scrub-shrub (PSS) wetlands, which are characterized by woody vegetation,
excluding woody vines, approximately 3 to 20 feet in height;

e Palustrine forested (PFO) wetlands, which are characterized by woody vegetation, excluding
woody vines, approximately 20 feet or more in height and 3 inches or larger diameter at
breast height;

e Palustrine unconsolidated bottom (PUB) open waters, which are characterized by bottom
substrate particles smaller than stones (less than 10 inches in diameter) covering greater than
25% of the area, with plants covering less than 30% of the area; and

e Riverine streams, which are channels containing periodically or continuously moving water
(USFWS 2013).

Wetlands provide a wide range of ecological functions, including flood storage and groundwater
recharge, nutrient and sediment capture, erosion control, filtration of pollutants from adjacent
waterbodies, and diverse fish and wildlife habitat. PFO wetlands are of especially high value due to
their habitat biodiversity and carbon sequestration functions, as well as increased filtration
capabilities.

Most wetlands in the study area are adjacent to, or contiguous with, rivers, streams, and
associated tributaries that may be regulated by the U.S. Army Corps of Engineers (USACE) and
Virginia Department of Environmental Quality (VDEQ) under Sections 404 and 401 of the Clean
Water Act (CWA), respectively. Wetlands within the study area are predominantly forested and
associated with Broad Run and its tributaries, including Horsepen Run, Stallion Branch, and other
associated perennial and intermittent tributaries. Large areas of PFO wetlands are concentrated in
the northern and central portions of the study area around Broad Run, Stallion Branch, and
Beaverdam Run.

Wetlands within the Beaverdam Run-Broad Run watershed in the northeastern portion of the
study area generally flow northeast into Broad Run and its associated tributaries. Wetlands within
the Lenah Run-Broad Run watershed in the western portion of the study area generally flow south
and east, converging with perennial Broad Run, although wetlands associated with Broad Run
predominantly flow northeast. Wetlands within the Horsepen Run watershed in the southeastern

14z,

M ERM CLIENT: Dominion Energy Virginia

%/I.i@ PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 79
W



ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

portion of the study area generally flow northeast, converging with Stallion Branch. Figure 5.2-1
shows the HUC 12 watershed boundaries, as well as NWI and NHD mapped surface waters.

Impact Assessment

As discussed in more detail below, segments of the Golden-Mars Lines share rights-of-way or are
collocated with existing or permitted transmission lines; therefore, impacts within these existing
rights-of-way have already been accounted for under existing permits. Wetlands within shared
rights-of-way would be limited to temporary impacts. Table 5.2-1 provides the acres of wetlands
identified within new and existing or permitted rights-of-way along each route. Figure 5.2-2
depicts locations of desktop delineated wetlands and waterbodies. The sections below discuss
impacts on PEM, PSS, and PFO wetlands. Section 5.2.1.4 discusses impacts on riverine (stream)
and PUB (open water) features.

To minimize impacts on wetland areas, the Project has been designed to span or avoid wetlands,
keeping transmission structures outside of wetland boundaries to the extent practicable. Most
direct impacts on wetlands from Project construction would be temporary in nature. The Company
would use temporary timber matting for construction equipment to travel over wetlands, as
appropriate. Due to the absence of an existing right-of-way, some new access roads may be
necessary along the route. If a section of line cannot be accessed from existing roads, Dominion
may need to install a culvert, ford, or temporary bridge along the right-of-way to cross small
streams. In such cases, some temporary fill material in wetlands adjacent to such crossings may
be required. This fill would be placed on erosion control fabric and removed when work is
completed, returning ground elevations to preexisting conditions.

Permanent direct impacts on wetlands would be limited to placement of structures within
wetlands, if unavoidable, and the permanent conversion of PSS/PFO wetlands within the right-of-
way to PSS or PEM type wetlands due to the necessity of removing trees and shrubby vegetation
from the right-of-way. Forested wetlands and riparian buffers provide functions such as peak flood
flow reduction, nutrient and sediment capture, filtration of pollutants to adjacent waterbodies, and
habitat diversity. The conversion of forested wetlands would reduce or eliminate some of these
functions. Where the routes are collocated with existing transmission lines, fragmentation of PFO
wetlands is minimized by clearing trees adjacent to existing cleared rights-of-way rather than in
unfragmented areas.

TABLE 5.2-1 ACREAGE OF HIGH, MEDIUM-HIGH, AND MEDIUM PROBABILITY WETLANDS
AND WATERBODIES WITHIN THE PROJECT FOOTPRINT

Route Right-of-way Total PFO PSS PEM PUB Riverine

Golden-Mars Route 1 ® | New 20.6 9.4 0.8 6.2 2.2 2.0
Existing 6.6 6.3 NA 0.2 NA 0.1
Total 27.2 15.8 0.8 6.4 2.2 2.1

Golden-Mars Route 2 °  New 27.5 15.5 0.8 5.8 2.3 3.1
Existing 7.2 6.4 NA 0.5 0.2 0.1
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Route Right-of-way Total PFO PSS PEM PUB Riverine
Total 34.7 21.9 0.8 6.4 2.4 3.2
Golden-Mars Route 3°  New 20.9 13.4 NA 3.1 1.7 2.7
Existing 7.2 6.4 NA 0.5 0.2 0.1
Total 28.1 19.8 NA 3.6 1.9 2.8
Golden-Mars Route 4 °  New 22.6 15.8 NA 3.0 1.7 2.1
Existing 7.2 6.4 NA 0.5 0.2 0.1
Total 29.8 22.1 NA 3.6 1.9 2.2
Golden-Mars Route 5°  New 20.5 9.1 0.6 6.3 2.5 2.0
Existing 6.6 6.3 NA 0.2 NA 0.1
Total 27.2 15.5 0.6 6.5 2.5 2.1
Lockridge 230 kV Loop | New 0.8 0.7 NA NA NA 0.2
Existing 0.3 0.3 NA NA NA <0.1
Total 1.2 1.0 NA NA NA 0.2
Sojourner 230 kV Loop | New 3.1 2.2 NA 0.5 <0.1 0.3

kV = kilovolt(s); NA = Not applicable due to absence of a wetland type within the Project footprint;

PEM = palustrine emergent; PFO = palustrine forested; PSS = palustrine scrub-shrub; PUB = palustrine
unconsolidated bottom.

3 Values have been rounded to the tenths place; as a result, the totals may not reflect the sum of the
addends. A value of <0.1 indicates that less than 0.05 acre of a wetland type is present.

b Values within the “new” column include only aquatic resources within only proposed new right-of-way only.
“Existing” consists of wetlands within the rights-of-way of existing or permitted transmission lines.

Where the removal of trees or shrubby vegetation occurs within wetlands, Dominion would use
the least intrusive method reasonably possible to clear the corridor. Hand cutting of vegetation
would be conducted, where needed, to avoid and minimize impacts on streams and/or wetlands.

No change in contours of wetlands and waterbodies, or redirection of the flow of water, is
anticipated and the amount of spoil from foundation and structure placement would be minimal.
Excess spoil in wetlands generated through foundation construction would be controlled through
construction best management practices (BMPs) (e.g., the implementation erosion and sediment
controls).

Upon SCC approval of a route and final line engineering, Dominion will obtain the appropriate
permits from the USACE and VDEQ for work within wetlands and waterbodies to ensure full
compliance with Section 404 and 401 of the CWA and minimize potential impacts on aquatic
resources within the approved transmission line corridor.

Wetlands crossed by routes are summarized in Table 5.2-1 and discussed below. Figure 5.2-2
depicts locations of desktop delineated wetlands and waterbodies.
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Golden-Mars Lines

Golden—-Mars Routes 1, 3, 4, and 5 each cross approximately the same number of desktop-
delineated wetlands, with Route 2 crossing approximately six acres more than other routes. Most
wetlands crossed are PFO wetlands located around Broad Run and its tributaries. Sections of the
Golden-Mars Lines have been routed to collocate with or overlap with existing or future
transmission line rights-of-way, which avoid new impacts to wetlands where they overlap and
reduces PFO wetland fragmentation where they collocate (see Table 5.2-2 Figure 5.2-2).

All the Golden-Mars Lines share the right-of-way between the future Golden Substation and Dulles
Greenway, crossing large areas of PFO and PEM wetlands around crossings of Broad Run near
Waxpool Road and Lockridge Road. The routes diverge approximately at Dulles Greenway and
converge again between Overland Drive and the future Mars Substation. Between Overland Drive
and the future Mars Substation, the shared Golden-Mars Lines alignment cross areas of PFO
associated with Stallion Branch and an unnamed tributary to Stallion Branch.

Where the routes diverge south of Dulles Greenway, Routes 1 and 5 route to the west of Broad
Run, minimizing wetland crossings (in particular, PFO wetlands) associated with Broad Run and its
tributaries and collocating with larger roads (Loudoun County Parkway, Ryan Road, Claiborne
Parkway).

Routes 3 and 4 run southwest along Broad Run, crossing large areas of PFO and PEM wetlands
associated with Broad Run and its tributaries, but minimizing new wetland impacts and PFO
fragmentation by collocating with or sharing rights-of-way with the Company’s existing or
permitted transmission lines (#s 2095 and 2218).

Route 2 collocates or shares rights-of-way with existing Lines #2095/#2218 along Broad Run for
about 1.8 miles between Dulles Greenway and the Rock Ridge High School property and then
heads west, away from Broad Run and collocates with Loudoun County Parkway for the remaining
1.9 miles to the convergence of the routes at Overland Drive.

Construction and operation of each Golden—Mars route alternative would permanently convert the
PFO and PSS wetlands crossed to PEM-type wetlands within the proposed new right-of-way of
each route, as listed below.

e Route 1: 16.6 acres

e Route 2: 22.7 acres

e Route 3: 19.8 acres

e Route 4: 22.1 acres

e Route 5: 16.1 acres

Of the acres of PFO within the Golden-Mars Lines, approximately 4.5 overlap with the future Mars
Substation (not proposed as part of this Project) and would be cleared by the property owner prior
to Project construction.

Lockridge 230 kV Loop

Construction and operation of this route would convert the approximately 1.0 acre of PFO to PEM-
type wetlands within the maintained right-of-way. This route overlaps 1.9 acres of right-of-way
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with the Prentice Drive Substation (not proposed as part of this Project), including approximately
0.4 acre of the 1.0 acre of PFO wetland crossed, which would be cleared and permitted by the
property owner prior to construction of the Project.

Sojourner 230 kV Loop

The Sojourner 230 kV Loop right-of-way encompasses areas of PFO and PEM wetlands associated
with Stallion Branch and a tributary to Stallion Branch near the proposed Mars Substation.
Construction and operation of this route would convert approximately 2.2 acres of PFO to PEM-
type wetlands within the maintained right-of-way.

5.2.1.3 WATERBODIES

Existing Conditions

ERM identified and mapped waterbodies, including streams, rivers, and other open waterbody
features (e.g., reservoirs, lakes, impoundments, ponds, and stormwater features) within the study
area using the publicly available GIS databases identified above. Waterbody crossings are
regulated by the USACE under Section 404 of the CWA and by VDEQ under Section 401 of the
CWA and the Virginia Water Protection permit program. The Project would not cross any navigable
waters; therefore, the Project would not require a Rivers and Harbors Act Section 10 authorization
from the USACE.

Perennial Broad Run would be crossed multiple times by all the Golden—Mars Lines and the
Lockridge 230 kV Loop would cross the stream once. The Sojourner Loop would cross perennial
Stallion Branch. In addition to these named waterbodies, the routes would cross unnamed
perennial and intermittent tributaries and open waterbody features. Based on recent (2024) aerial
imagery, the open waterbody features along the routes are stormwater control features.

Table 5.2-2 lists the number of waterbody crossings for each route alternative. Figure 5.2-2 and
Attachments 2 and 3 in Appendix E depict waterbody crossing locations for each route.

Impact Assessment

Regardless of the route selected, waterbodies crossed by the routes selected for the Project would
be spanned, with permanent impacts to waterbodies limited to the conversion of riparian buffer
from tree cover to herbaceous vegetation within the maintained rights-of-way. Tree removal
adjacent to waterbodies would reduce riparian buffer functions such as stream bank stabilization
and erosion control, nutrient and sediment filtration, floodwater storage and peak flow reduction,
and water temperature changes due to loss of shading. Tree removal in the Broad Run floodplain
could reduce water absorption capacity, which could increase total waterflow in the area.
Increased waterflow would generally have a negative impact on vegetation within the floodplain.
The right-of-way would be maintained with a cover of herbaceous vegetation during operations,
which would provide some filtration and stabilization to protect waterbodies from runoff.
Perpendicular stream crossings, where feasible, would minimize riparian stream buffer impacts.
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As discussed in more detail below, segments of the Golden-Mars Lines are collocated or share
rights-of-way with existing or permitted transmission lines along Broad Run between Dulles
Greenway and Hemmingford Circle and between Old Ox Road and the future Mars Substation.
Waterbodies crossed in shared rights-of-way are within existing maintained corridor, with
vegetation/riparian buffer only along the proposed expanded right-of-way segments of the
features, thereby minimizing riparian buffer loss at these crossings. Waterbodies crossed where
the routes are collocated with the existing rights-of-way will extend riparian buffer removal in
those crossing locations.

Where removal of trees and/or woody shrubs is required, clearing within 100 feet of a stream
would be conducted by hand. Vegetation would be cut at or slightly above ground level and there
would be no grubbing of stumps. Dominion would use sediment barriers along waterways and
steep slopes during construction to protect waterways from soil erosion and sedimentation.

Project construction could result in temporary, minor impacts on water quality from disturbed soils
transported by stormwater entering adjacent surface waters during rain events. Increased
turbidity and localized sedimentation of stream bottoms may occur as a result of runoff. Potential
impacts would be mitigated by the implementation of erosion control measures.

Waterways crossed by the Project would be maintained for proper drainage using culverts or other
crossing devices in accordance with Dominion’s standard policies. If a segment of line cannot be
accessed from existing roads, Dominion may need to install a culvert or temporary bridge to cross
small streams. In such cases, temporary fill may be required. Fill would be placed on erosion
control fabric and removed when work is completed, returning the surface to original contours.

Upon SCC approval of a route and final line engineering, Dominion will obtain the appropriate
permits from the USACE and VDEQ for work within wetlands and waterbodies to ensure full
compliance with Section 404 and 401 of the CWA and minimize potential impacts on aquatic
resources within the approved transmission line corridor.

Golden-Mars Lines

The Golden-Mars Lines share the right-of-way between the future Golden Substation and Dulles
Greenway, crossing two stormwater features, unnamed, intermittent tributaries to Broad Run, and
Broad Run in three locations. Two waterbody crossings are adjacent to the Company’s existing
transmission lines, including Lines #2165/#2170 on the south side of Waxpool Road and Lines
#2149/#2214 approximately 0.5 mile southwest of Waxpool Road. The third crossing,
approximately 0.3 mile west of the intersection of Prentice Drive and Lockridge Road, is near but
not adjacent to the intersection of existing Lines #2031/#2223. All three crossings of Broad Run
and most of the intermittent tributary crossings have riparian buffer/forested land adjacent to the
waterbodies.

The routes diverge approximately at Dulles Greenway and converge again between Overland Drive
and the future Mars Substation. Between Overland Drive and the future Mars Substation along
Carters School Road, the common alignment of the Golden-Mars Lines cross non-NHD-mapped
riverine features that appear to be tributaries to Stallion Branch. Trees along this feature either
have been cleared will have been cleared for construction of the future Mars Substation (approved
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as part of a separate project); therefore, any impacts from the Project in this area would not be
new and would be temporary.

Where the routes diverge on the south side of Dulles Greenway, Routes 1 and 5 route to the west
of Broad Run, avoiding the Broad Run floodplain corridor and collocating with existing roads for
most of their lengths. Routes 1 and 5 cross along approximately 0.1 mile of a non-NHD-mapped
riverine feature within a forested recreational area with a walking path northeast of the
intersection of Loudoun County Parkway and Mooreview Parkway and an associated forested
unnamed tributary to Broad Run, and have only one crossing of Broad Run between a forested
wetland complex around Broad Run between Loudoun County Parkway/Greely Square and
Overland Drive. Routes 1 and 5 also cross unnamed tributaries to Broad Run and multiple open
waterbody features, most of which appear to be stormwater features. All trees within the
proposed right-of-way at these crossing locations would be cleared adjacent to the waterbodies.

Between Dulles Greenway and a point just west of Barnstead Drive and north of the Rock Ridge
High School recreational fields, Routes 2, 3, and 4 route for approximately two miles along Broad
Run within its floodplain. Approximately 1.4 miles of these routes collocate or overlap with
existing Lines #2095/#2218 (see Figure 5.2-2), minimizing the amount of riparian buffer clearing
and/or fragmentation adjacent to Broad Run and its tributaries in these locations. This segment
of Routes 2, 3, and 4 crosses Broad Run in five locations and a tributary to Broad Run in one
location. The first of these crossings, approximately 0.3 mile southwest of Dulles Greenway,
occurs in a shared transmission line right-of-way, limiting the new right-of-way required in this
location to approximately 70 feet rather than 100 feet.

Golden-Mars Route 2 diverges from Routes 3 and 4 near Barnstead Drive, crossing Broad Run and
a tributary to Broad run and then following Loudoun County Parkway (in the same alignment with
Routes 1 and 5) for the remainder of its length, including the crossing of Broad Run in the same
forested wetland complex between Loudoun County Parkway/Greely Square and Overland Drive.

Golden-Mars Routes 3 and 4 also diverge near Barnstead Drive north of Rock Ridge High School.
From this point, Route 3 continues to approximately parallel the west side of Broad Run on the
west side of Rock Ridge High School, while Route 4 parallels a tributary to Broad Run on the east
side of the high school and then avoid waterbodies on the south side of the high school property
before they reconverge. Route 3 would require the clearing of approximately 370 feet of riparian
buffer immediately adjacent to Broad Run and would cross Broad Run where it passes under
Loudoun Reserve Drive, with a small amount of forested buffer crossed on its south side. Route 4
would require riparian buffer clearing along nearly its entire length around Rock Ridge High
School.

After rejoining each other on the south side of Loudoun Reserve Drive, Routes 3 and 4 would
require new riparian clearing in a 100-foot-wide corridor for approximately 0.7 mile and a 50-foot-
wide corridor within a 0.1-mile segment that collocates with the already-cleared corridor for
existing Loudoun County Water sewer lines.

Lockridge 230 kV Loop

The Lockridge Loop crosses Broad Run in a forested area approximately 0.3 mile west of Lockridge
Road, which would require clearing of the riparian buffer adjacent to the waterbody in this

\
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location. Lockridge Loop also crosses a non-NHD-mapped riverine feature within the footprint of
the future Prentice Drive Substation, which would be cleared and permitted by the property owner
prior to Project construction. Both crossings would be perpendicular.

Sojourner 230 kV Loop

The Sojourner 230 kV Loop crosses five waterbodies along mostly forested land, including
perennial Stallion Branch, three tributaries to Stallion Branch, and an open waterbody feature
near the future Mars Substation north of West Perimeter Road. The Sojourner Loop is collocated
with an existing cleared corridor for a portion of its route, including the crossing of Stallion Branch
and two tributaries to Stallion Branch. All crossings of streams are perpendicular.

5.2.2 NATURAL HERITAGE RESOURCES

The Virginia Natural Area Preserves Act of 1989 defines NHRs as habitats of rare, threatened, or
endangered plant and animal species; rare or state-significant natural communities or geologic
sites; and similar features of scientific interest benefiting the welfare of the citizens of the
Commonwealth (Va. Code § 10.1-209 through 217). VDCR assigns a state rank (an “S-ranking”)
to the species, natural communities, and geologic features categorized by NHRs to indicate their
conservation status and rarity within the Commonwealth of Virginia. State rankings range from S1
to S5, as follows (VDCR 2021a):

e Critically imperiled (S1);

e Imperiled (S2);

e \Vulnerable (S3);

e Apparently secure (S4); or
e Secure (S5).

ERM consulted VDCR's Natural Heritage Program (NHP) and requested an environmental review of
the routes to identify NHRs in the study area and along and near each alternative. ERM reviewed
and requested data from the NHP’s ecological datasets for the area within 1.0 mile of the rights-
of-way for each route alternative. The requested NHP review included natural area preserves,
conservation sites, SCSs, and ecological cores (VDCR 2024b).

The VDCR responded to ERM’s request for environmental review of the routes in a letter dated
November 25, 2024 (attached as Appendix F). The VDCR letter indicates that no natural area
preserves or state-listed insects are present along the routes; therefore, no further discussion of
these resource types is provided in this study. The VDCR'’s review identified one SCS, ecological
cores, and diabase soils supporting rare plant species along the routes. The SCS and ecological
cores are described below, while rare plant species associated with diabase soils are discussed in
further detail in Section 5.2.3.

5.2.2.1 STREAM CONSERVATION SITES

Stream Conservation Sites “encompass stream/river reaches, waterbodies, and terrestrial
contributing areas containing or associated with aquatic or semi-aquatic resources, including
upstream and downstream reaches and tributaries up to 3-kilometer stream distance from the
aquatic resources” (VDCR 2024c). The VDCR considers hydrology of the waterway and
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surrounding landscape, dam locations, and determination of tidal waterways to establish the size
and dimensions of a SCS. The SCS designation can be used to identify land management needs,
protection priorities, and potential conflicts with development activities.

VDCR assigns a biodiversity significance ranking (a “B-ranking”) to each SCS based on rarity,
quality, and the number of NHRs it contains. Rankings range from B1 to B5, as follows (VDCR
2021a):

e OQOutstanding significance (B1);
e Very high significance (B2);

e High significance (B3);

e Moderate significance (B4); or
e General significance (B5).

Rankings for SCSs can also include indicators of the presence/absence of federal-listed species,
state-listed species, or no listed species.

VDCR identified one SCS within the Project study area—the Broad Run-Rt. 607 SCS, described
below. The site is depicted on Figure 5.2.2-1.

Broad Run-Rt. 607 Stream Conservation Site

The Broad Run-Rt. 607 SCS encompasses 590 acres of land along Broad Run and tributaries in
the area along and around Loudoun County Parkway, between its intersections with Waxpool Road
and the Dulles Greenway. The resource has a B4 ranking, indicating a site of moderate
significance. Approximately 325 acres (about 55%) of the SCS has been cleared or is currently
developed. The remainder is mainly comprised of forested riparian land along Broad Run and its
tributaries, although this forested land is fragmented by multiple existing transmission lines and
roads.

The species associated with this SCS is the Yellow lampmussel (Lampsilis cariosa), which is
neither federally listed nor state-listed, but is classified as Tier II in the Virginia Wildlife Action
Plan, indicating a very high conservation need for the species (VDWR 2025a). This species is
described in further detail in Section 5.2.3.

Table 5.2-3 summarizes the lengths and acreages of the Project’s SCS crossings. The crossings
are depicted on Figure 5.2.2-1. The common alignment of the Golden-Mars Lines north of the
Dulles Greenway crosses approximately 0.8 mile of the SCS in two places, of which approximately
0.4 mile are collocated with existing Lines #2149/#2203 and less than 0.1 mile is collocated with
or crosses existing Lines #2188/#2223. South of the Dulles Greenway, Routes 1 and 5 head west
away from the SCS, while Routes 2, 3, and 4 cross another approximately 0.3 mile of the SCS in
two locations, all of which are collocated with existing Lines #2095/#2218. The Lockridge Loop
crosses approximately 0.2 mile of the SCS, some of which is within the boundaries of the future
Prentice Drive Substation.

In addition to the Project and the Prentice Drive Substation (approved as part of a separate
project), several planned developments are proposed within the SCS, including Project NOVA
Broad Run, Dulles Berry LC 4 and LC 8 Data Centers, and Silver District West. Section 5.1.6.2
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discusses each of these projects. These projects would impact and further fragment the remaining
natural habitat in the SCS.

TABLE 5.2-3  STREAM CONSERVATION SITE CROSSING LENGTHS AND CONSTRUCTION
FOOTPINTS BY ROUTE ALTERNATIVE

Stream Units Golden Golden Golden Golden Golden Lockridge Sojourner
Conservation —-Mars —Mars —-Mars —-Mars —Mars 230 kV 230 kV
Site Route 1 Route 2 Route 3 Route 4 Route5 Loop Loop
Broad Run— acres 13.3 16.3 16.3 16.3 13.3 2.2 0.0
Rt. 607 SCS

miles 0.7 1.1 1.1 1.1 0.7 0.2 0.0

KV = kilovolt(s).

Impact Assessment

As noted above, a significant amount of the land within the SCS has been developed, resulting in
tree and other vegetation removal that has reduced riparian habitat along Broad Run and its
tributaries. As discussed in Section 5.1.6.2, additional projects are planned to occur within the
SCS, which would further reduce the habitat. Golden-Mars Routes 1 and 5 cross 0.4 mile less of
the SCS and would therefore have a smaller construction footprint within the resource than
Routes 2, 3, and 4; however, each Golden—Mars route alternative leverages existing transmission
infrastructure as a routing opportunity across the SCS to the extent feasible, which would
minimize additional fragmentation impacts within the resource.

The Project would span waterbodies and would require no instream work in Broad Run. Therefore,
with adherence to applicable state/local erosion and sediment control requirements and
stormwater management laws and regulations, it is unlikely that Project construction or operation
would impact the Yellow lampmussel, regardless of the route alternative selected for construction.
Once a route is selected for the Project by the SCC, Dominion will coordinate with VDCR regarding
impacts on the SCS.

5.2.2.2 ECOLOGICAL CORES

Existing Conditions

Ecological cores are areas comprising at least 100 acres of continuous interior, natural cover (e.g.,
forests or woodlands) that provide habitat for a wide range of species, from interior-dependent
forest species to habitat generalists. Interior ecological core areas begin 100 meters inside the
nearest core edges and continue to the deepest parts of the ecological core. Smaller areas of
continuous interior cover (i.e., 10 to 99 acres), called habitat fragments, support ecological cores
and provide similar functions and values. Ecological cores and habitat fragments together provide
the natural and economic benefits of open space, recreation, water quality (including erosion
prevention and drinking water recharge and protection), and air quality (including carbon
sequestration and oxygen production). VDCR ranks the integrity of ecological cores from C1 to C5
(see description below) using nine prioritization criteria, including the NHR habitats within the
cores. Habitat fragments are similarly classified, although none are ranked above C3 (VDCR
2023a, 2024c).
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The VDCR ranking system for the integrity of ecological cores includes the following categories:

e Rank C1—OQutstanding
e Rank C2—Very High

e Rank C3—High

e Rank C4—Moderate

e Rank C5—General

Generally, VDCR assigns a higher ranking (e.g., C1 or C2) to larger and more biologically diverse
ecological cores. Ecological integrity can be considered enhanced if the core is part of a larger
complex of natural lands, or if the core contributes to water quality enhancement. Ecological cores
ranked C1 and C2 are typically connected by extended landscape corridors with forests that
comprise a statewide network of natural lands. Therefore, the VDCR recommends avoidance of
ecological cores ranked C1 or C2 and a formal impact analysis to minimize impacts if they are
unavoidable (Gustafson 2024). Lower ranked ecological cores may have smaller fragments of
forested habitat (10 to 99 acres of contiguous landcover); however, VDCR notes that habitat
fragments can provide important ecological functions and values and recommends avoiding
impacts to these resources when feasible.

Based on VDCR data, none of the Project routes cross ecological cores with rankings of C3 or
higher. Each of the routes, however, crosses ecological cores with rankings of C4 or C5, as shown
in Table 5.2-4. Figure 5.2.2-2 shows that all ecological cores crossed by the routes have been
cleared, contain development, or are fragmented by existing utility rights-of-way.

Impact Assessment

Impacts on ecological cores occur when their natural cover is partially or completely converted to
developed land uses. Habitat conversion can result in changes that reduce ecosystem processes,
biodiversity, population viability, and habitat quality (VDCR 2024c). The VDCR review of the
Project found that the Project route alternatives intersect multiple ecological cores with rankings
of C4 and C5. Impacts on these cores would occur through tree clearing for the new transmission
right-of-way (VDCR 2024c). Based on the recommendation of VDCR, this section does not provide
a formal impact analysis of the affected C4- or C5-ranked cores (Gustafson 2024; see

Appendix F).

As shown in Table 5.2-4, Routes 1 and 5 would impact the smallest area of ecological cores
among the Golden-Mars routes. Routes 1 and 5 primarily cross residential areas and have fewer
and shorter crossings of Broad Run and associated riparian corridors, thereby avoiding the
ecological cores associated with these riparian areas. Figure 5.2.2-2 shows the locations of each
ecological core crossed by the Project route alternatives. As shown on this figure, all ecological
cores crossed by the route alternatives contain some amount of developed or cleared areas or are
planned for development (refer to Figures 5.1.6-1 and 5.1.6-2 for planned developments). Prior to
the Project, the impacted cores have been or will be altered; therefore, the Project is unlikely to
create significant impacts on the cores crossed. Additionally, most of the route alternatives are
collocated with existing utility rights-of-way or cleared/developed areas to reduce the potential
core fragmentation.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.2.3 PROTECTED SPECIES

Protected species are generally defined as animal and plant species that are protected under state
or Federal law. ERM reviewed protected species according to the following regulations:

e Federal- and state-listed T&E species protected under the federal Endangered Species Act
(ESA) enacted in 1973 and administered by the USFWS and the NOAA, in cooperation with the
Virginia Department of Wildlife Resources (VDWR), and state-listed T&E species protected
under the Virginia Endangered Plant and Insect Species Act administered by the Virginia
Department of Agriculture and Consumer Services in cooperation with the VDCR;

e Bald eagles (Haliaeetus leucocephalus) protected under the federal Bald and Golden Eagle
Protection Act enacted in 1940 and administered by the USFWS; and

e Migratory birds protected under the Migratory Bird Treaty Act enacted in 1918 and
administered by the USFWS.

ERM identified protected species along and near the Project using the following sources:

e USFWS Information for Planning and Consultation System (IPaC) online system (USFWS n.d.)
e VDCR NHP (VDCR 2024b)

e VDCR Environmental Review (VDCR 2024c)

¢ VDWR Wildlife Environmental Review Map Service (WERMS) (VDWR 2025b)

e Virginia Fish and Wildlife Information Service (VaFWIS) (VDWR 2025c)

e Center for Conservation Biology (CCB) Eagle Nest Locator (CCB 2022)

e VDWR Little Brown Bat and Tricolored Bat Winter Habitat and Roost Tree Application (VDWR
2025d)

e VDWR Northern Long-eared Bat Regulatory Buffer Interactive Tool (VDWR 2025¢e)

ERM obtained database query results from the VDCR NHP, the VDWR VaFWIS, the VDWR WERMS,
and the USFWS IPaC to identify federal- and state-listed species that may occur in the study area.
ERM obtained digital data from the VDCR to identify locations within potential rights-of-way of the
route alternatives (along with an associated 100-foot buffer) that potentially support protected
species.

Query results from the VDCR include species known to occur in the area and communities known
to historically or currently contain protected species (VDCR 2024a). Query results from IPaC
include species that may occur in the study area (USFWS n.d.). Query results from VaFWIS
include species known to occur or likely to occur within a 2.0-mile radius of the Project study area
(VDWR 2025c). Bald eagle nest data and migratory bird information is provided in the CCB
database (CCB 2022). Data for species known to occur within the rights-of-way of the various
Project route alternatives were retrieved using queries of the VDWR WERMS.

5.2.3.1 FEDERAL- AND STATE-LISTED THREATENED AND ENDANGERED SPECIES

To protect and recover imperiled species and the ecosystems they depend on, Congress passed
the federal ESA in 1973, which states that T&E plant and animal species are of aesthetic,
ecological, educational, historic, and scientific value to the U.S., and protection of these species
and their habitats is required. The ESA is administered by both the NOAA and USFWS. It protects
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fish, wildlife, plants, and invertebrates that are federally listed as endangered or threatened by
prohibiting the “take” of these species and the interstate or international trade of the species,
including their parts and products, unless federally permitted.

To take is defined as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or
attempt to engage in any such conduct” (33 U.S.C. §1532). A federally endangered species is any
species that is in danger of extinction throughout all or a significant portion of its range, with
exceptions for certain insect pests (33 U.S.C. §1532). A federally threatened species is any
species that is likely to become endangered in the near future throughout all or a significant
portion of its range (33 U.S.C. §1532).

Virginia has adopted separate codes for protecting animals and plants in the state. The Virginia
ESA (Va. Code, §§ 29.1-563 through -570) designates the VDWR as the state agency with
jurisdiction over state-listed endangered or threatened fish and wildlife. The Virginia ESA
authorizes the Board of the VDWR to adopt the federal list of endangered and threatened species
and to identify and protect state-listed wildlife. The Virginia ESA prohibits the taking,
transportation, processing, sale, or offer for sale of those species.

Under the Virginia Endangered Plant and Insect Species Act (2 VAC 5-320-10), the taking or
possession of endangered or threatened plant and insect species is prohibited. The VDCR
represents the Virginia Department of Agriculture and Consumer Services, which is responsible for
state-listed plants and insects, in providing comments regarding potential impacts on these
species.

ERM database queries identified multiple federal- and state-listed T&E species within and adjacent
to the study area. Federal-listed and federal-proposed species include Northern long-eared bat
(NLEB; Myotis septentrionalis), Dwarf wedgemussel (Alasmidonta heterodon), Tricolored bat (TCB;
Perimyotis subflavus), Green floater (Lasmigona subviridis), and Monarch butterfly (Danaus
plexippus). Of these federal-listed and federal-proposed species, the Monarch butterfly was the
only species identified that was not also state-listed. Three additional state-listed species (which
are not federally listed) identified by the queries include: Wood turtle (Glyptemys insculpta),
Henslow’s sparrow (Centronyx henslowii), and Torrey’s mountain-mint (Pycnanthemum torreyi).

ERM reviewed the potential for each federal- and state-listed species to occur within and adjacent
to the route alternatives. Table 5.2-5 provides information on the federal- and state-listed species
with potential to occur in the study area and/or within a 2.0-mile buffer around the study area.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Federal-Listed Species

As shown in Table 5.2-5, ERM identified two federally listed species and three species with a
proposed federal-listing that may potentially occur within the study area. The Monarch butterfly
was the only species identified that was not also state-listed. While all five of these species were
identified by either the IPaC database or VaFWIS database as having potential occurrence within a
2.0-mile search radius of the study area boundary, only the TCB has occurrences confirmed within
this buffer. The TCB was observed on the Dulles Airport property in July 2022, approximately 1.0-
mile southwest of the study area boundary (VDWR 2025c).

Potential summer foraging habitat for the NLEB and TCB in the study area includes multiple
forested areas along each route. VDWR's online mapping of winter habitat and roost trees shows
no summer habitat (i.e., maternity roosts), winter habitat (i.e., hibernacula), or roost trees for
NLEB or TCB within the route alternatives (VDWR 2025d, 2025e).

State-Listed Species

As shown in Table 5.2-5, ERM identified three state-listed species that are not also federally listed
species (Wood turtle, Henslow’s sparrow, and Torrey’s mountain-mint) that may potentially occur
within the study area. The Wood turtle and Henslow’s sparrow have been documented within the
2.0-mile search radius around the study area.

The VaFWIS database confirmed the presence of the Wood turtle within the 2.0-mile search radius
for the Project. The closest occurrence was recorded approximately 0.4 mile east of the study
area, near the intersection of South Sterling Boulevard and West Maple Avenue (VDWR 2025c).

The Virginia Breeding Bird Atlas Survey recorded the presence of Henslow’s sparrow in 1986
within the Arcola, SE Atlas Quadrangle Block and in 1988 within the Herndon, NW Atlas
Quadrangle Block. The Arcola, SE block is approximately 2.0 miles southwest of the study area,
and the Herndon, NW block is northwest of Dulles Airport, near the center of the study area
(VDWR 2025c). Henslow’s sparrow habitat is sparsely present across each of the route
alternatives.

Impact Assessment

Table 5.2-5 provides information on the eight federal-listed and/or state-listed species identified
as potentially occurring within the study areas and/or within a 2.0-mile radius of the study area.
Potential habitat exists for all eight species along the route alternatives; however, the VaFWIS and
WERMS data show that only the TCB, Wood turtle, and Henslow’s sparrow have been confirmed
within the study area or 2.0-mile radius of the study area boundary.

While VDWR's Winter Habitat and Roost Tree Application and Regulatory Interactive Tool does not
document any occurrences of federal- and state-listed bat hibernaculum (winter habitat) within a
2.0-mile radius of the study area, the TCB was observed along the southwest boundary of the
study area (VDWR 2025c, 2025d, 2025e). Summer foraging habitat for this species is likely
present within forested habitats crossed by each route alternative. No impacts on these bat
species are anticipated for any route alternative if trees are cleared during the winter according to
VDWR time-of-year restrictions (TOYRSs).

\
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

ERM’s review accounted for regulatory changes and requirements associated with the USFWS
uplisting of the NLEB from federally threatened to federally endangered. On October 15, 2024,
USFWS issued the NLEB Final Guidance for development projects. The USFWS Interim Guidance
for the NLEB expired on November 30, 2024, and the Final Guidance for NLEB took effect.

The review also accounted for regulatory changes and requirements associated with TCB and the
proposed USFWS listing of this species as federally endangered. The Company is anticipating the
TCB will be listed; therefore, it assumes any regulatory changes associated with the potential
listing of the TCB will affect this Project. On September 14, 2022, the TCB was proposed to be
listed as Endangered by the USFWS (USFWS 2022). USFWS extended its Final Rule issuance
target from September 2023 to the end of 2024. At this time, the TCB Final Rule has not been
issued.

In October 2024 USFWS issued a final NLEB and TCB Range-wide Determination Key (DKey) to
allow project proponents to assess project impacts, practicable avoidance and minimization
measures, and consultation requirements under the final NLEB guidance and the eventual TCB
listing ahead of the final decision. The Company will use the DKey to further assess project
impacts and determine appropriate avoidance and minimization measures to ensure compliance
with state and federal regulations when the Project enters permitting.

The Monarch butterfly was federally proposed as threatened in December 2024 and a 90-day
public comment period that ended on March 12, 2025 (USFWS 2024b). Potential Monarch
butterfly habitat exists within the study area, along the edge of development and open spaces.
Permanent impacts to butterfly habitat would be limited to structure placement because the
rights-of-way would be maintained to allow for flowering vegetation and milkweed plants
necessary for the survival of the Monarch butterfly.

While none of the routes cross the area where the Wood turtle was documented in 2022, 2015,
and 1998, the route alternatives cross potentially suitable habitat where they cross streams and
wetlands. The Project would not require instream construction activities but would require tree
clearing within the right-of-way in forested floodplains adjacent to waterbodies. Coordination with
the VDWR may be needed to determine if surveys and/or construction timing windows are
warranted for the Project to avoid the Wood turtle.

Although suitable habitat may be present near the route alternatives, Henslow’s sparrow has not
been documented in the area in the last few decades. The species prefers open grasslands for
habitat, whereas most of the landcover crossed by the routes is forested or developed. Therefore,
it is unlikely that the Project would impact Henslow’s sparrow.

The presence of Torrey’s mountain-mint, Dwarf wedgemussel, and Green floater was not
confirmed within 2.0 miles of the study area. Due to development in the region, it is unlikely that
suitable habitat is present for Torrey’s mountain-mint. To the degree that tree and vegetation
clearing reduces shade along streambanks, the Project could result in increased water
temperatures, which could adversely impact Dwarf wedgemussel and Green floater, if present. The
Company will employ BMPs before, during, and after construction to control erosion and sediment
runoff, prevent stream and groundwater flow changes, and reduce adverse impacts on aquatic
and riparian habitat.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Regardless of the route alternative selected for the Project, Dominion will coordinate with state
and federal agencies as needed to determine if surveys, construction TOYRs, or other mitigation
would be required to mitigate potential impacts on threatened or endangered species.

5.2.3.2 BALD EAGLE MANAGEMENT

Multiple large river tributary systems that flow into Chesapeake Bay host large populations of Bald
eagles during winter and summer seasons. Eagles across the Atlantic Coast are attracted to
habitat in the Chesapeake Bay watershed due to the temperate climate and abundance of fish and
waterfowl prey. Eagles from the southeastern U.S. migrate north to the Chesapeake Bay every
spring, and Bald eagles from the northeastern U.S. (and Canada) migrate south to the Bay for the
winter. As a result, the Chesapeake Bay watershed supports three populations of Bald eagles,
including Chesapeake Bay residents, southeast migrants, and northeast migrants.

While the Bald eagle is no longer federally listed under the ESA and was de-listed from the
Virginia List of T&E Species in 2013, the species remains protected under the federal Bald and
Golden Eagle Protection Act and Migratory Bird Treaty Act, as well as Va. Code § 29.1-521 and
VDWR regulations (4 VAC 15-30-10). The Management of Bald Eagle Nests, Concentration Areas,
and Communal Roosts in Virginia: A Guide for Landowners, issued by the then Virginia
Department of Game and Inland Fisheries (now VDWR) identifies management practices for
avoiding the take of Bald eagles and outlines restrictions on construction activities within defined
management zones. Proposed activities that have the potential to affect Bald eagles are evaluated
by the VDWR on a case-by-case basis (Virginia Department of Game and Inland Fisheries 2012).

ERM reviewed current eagle datasets in Virginia, including Eagle Concentration Areas and
individual Bald eagle nests, available from the CCB VaEagles website (CCB 2022) and the CCB’s
annual eagle nest survey. ERM also reviewed Bald eagle data provided through the VaFWIS and
WERMS databases. Current CCB and VDWR data show that the study area is not within an Eagle
Concentration Area. The eagle nest nearest to the Project (Nest ID LD1901) is along Broad Run,
south of the intersection of Waxpool Road and Loudoun County Parkway, about 400 feet southeast
of the right-of-way for the common alignment of the Golden-Mars Lines (see Figure 3.2-1).
According to the CCB, this nest was last observed to be occupied in 2023 (CCB 2022).

Impact Assessment

The VDWR provides activity-specific guidelines for work within 330-foot and 660-foot buffer zones
surrounding a known Bald eagle nest. Nest ID LD1901 is within the 660-foot buffer of the Project.
Dominion will work with the VDWR and other appropriate jurisdictional agencies to minimize any
impacts on the species.

5.2.3.3 OTHER SPECIES OF INTEREST

Other species of interest when evaluating projects typically include rare plants and animals that
are not afforded the same level of protection as federal- and state-listed T&E species.
NatureServe, an international network of NHPs, assigns a global rank to species based on their
rarity and conservation status (NatureServe 2024). Species ranked “G1” (global rank 1/critically
imperiled) or “G2"” (global rank 2/imperiled) are most at risk. State rankings are similar (S1 and
S2) but only indicate the status of the species within Virginia. The VDCR continually catalogues,
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gathers, and analyzes geographic information about Virginia's rare species to develop land
conservation data, provide online mapping tools, and help resource agencies make conservation
decisions.

As part of their November 2024 review, VDCR concluded that the Project as planned would not
affect any documented state-listed insects and does not cross any state natural area preserves
under VDCR's jurisdiction. VDCR indicated a potential for several rare plant species and one
invertebrate species to occur in the study area if suitable habitat is present (VDCR 2024c).
Table 5.2-6 lists these species and describes their habitats.

TABLE 5.2-6 RARE SPECIES WITH THE POTENTIAL TO OCCUR IN THE STUDY AREA

Common Scientific Status Global State Habitat

Name Name Rank Rank

Invertebrates

Yellow Lampsilis None | G3/G4 S2 Larger streams and rivers with moderate currents

lampmussel | cariosa over sand/gravel substrates; small creeks/ponds.

Plants

Earleaf Agalinis None G3 S1 Clearings and old fields on soils weathered from

false auriculata diabase. Known only from the Culpeper Basin of

foxglove Fairfax and Prince William counties.

American Buchnera None G5? S1/ | Seasonally moist to dry soils of barrens, clearings,

bluehearts | americana S2 old fields, meadows, and roadsides. In the
Piedmont region, the species occurs on calcareous
or mafic substrates.

Downy Phlox None G5 S1 Dry to less often mesic open forests, clearings, and

phlox pilosa road banks. Occurs in rocky or clay hardpan soils.

Stiff Solidago None G5 S2 Dry, rocky woodlands, barrens, and outcrops. Also

goldenrod rigida var. located in clearings and old fields in areas that once

rigida supported vegetation with prairie affinities. Strictly

located on calcareous or mafic substrates
(limestone, dolostone, metabasalt, amphibolite,
diabase, and calcareous shales).

Hairy Stachys None G4? S1 Fens, wet meadows, power-line clearings, and

hedgenettle arenicola depression swamps on soils weathered from

carbonate or basic intrusive rocks. Moderately
shade-intolerant.

Source: VDCR 2024c, Digital Atlas of the Virginia Flora 2024.

Global Rank:

G1: Critically Imperiled: At very high risk of extinction due to extreme rarity (often five or fewer
populations), very steep declines, or other factors

G2: Imperiled: At high risk of extinction due to very restricted range, very few populations (often 20 or
fewer), steep declines, or other factors

G3: Vulnerable: At moderate risk of extinction due to a restricted range, relatively few populations (often 80
or fewer), recent and widespread declines, or other factors

G4: Apparently Secure: Uncommon but not rare; some cause for long-term concern due to declines or other
factors

G5: Secure: Common, widespread, and abundant

* Global ranks followed by a question mark denote inexact or uncertain ranking by the VDCR

State Rank:
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S1: Critically Imperiled: At very high risk of extirpation in the jurisdiction due to very restricted range, very
few populations or occurrences, very steep declines, severe threats, or other factors

S2: Imperiled: At high risk of extirpation in the jurisdiction due to restricted range, few populations or
occurrences, steep declines, severe threats, or other factors

S3: Vulnerable: At moderate risk of extirpation in the jurisdiction due to a fairly restricted range, relatively
few populations or occurrences, recent and widespread declines, threats, or other factors

S4: Apparently Secure: At a fairly low risk of extirpation in the jurisdiction due to an extensive range and/or
many populations or occurrences, but with possible cause for some concern as a result of local recent
declines, threats, or other factors

S5: Secure: At very low or no risk of extirpation in the jurisdiction due to a very extensive range, abundant
populations or occurrences, with little to no concern from declines or threats

Impact Assessment

Based on the above discussion, one invertebrate and five rare plants could potentially occur within
the study area (VDCR 2024c). The Yellow lampmussel is the species associated with the Broad
Run—Rt. 607 SCS, as mentioned in Section 5.2.2.1. It occurs in sand and gravel substrates within
larger streams or rivers and in small creeks and ponds (VDCR 2024c). While the Project would
require no instream construction, reduced shade along the streambank due to right-of-way
clearing could increase water temperatures, potentially impacting the presence of the Yellow
lampmussel. To avoid impacts on the aquatic environments that could support this species, the
Company will adhere to applicable state and local erosion and sediment control/stormwater
management laws and regulations and will coordinate with VDWR, if needed, to determine if
surveys and/or construction timing windows are warranted for the Project.

Habitat requirements for all five plant species typically include semi-open diabase glades and
prairies. Table 5.2-7 quantifies the acreage of diabase soil within the right-of-way of each
alternative and Figure 5.2.2-3 shows the locations of diabase soils in the study area. Site-specific
field investigations are necessary for detailed habitat and impact analyses. In suitable habitat
types that meet specific habitat requirements for any of these rare plant species, VDCR
recommends conducting detailed plant inventories and coordinating with VDCR biologists to
minimize habitat impacts. If suitable habitat conditions for these species are identified within the
Project, the Company will work with the VDCR and appropriate regulatory agencies to minimize
impacts on rare plants and/or rare plant habitat.

TABLE 5.2-7 ACRES OF DIABASE SOILS CROSSED BY ROUTE ALTERNATIVES

Golden- Golden- Golden- Golden- Golden- Lockridge Sojourner
Mars Route Mars Route Mars Route Mars Route Mars Route 230 kV 230 kV
1 2 3 4 5 Loop Loop
3.5 4.3 1.9 3.8 3.5 0.0 0.0

KV = kilovolt(s).

While each Golden-Mars route crosses diabase soils, Route 2 crosses the most and Route 3 the
least. Due to the prevalence of forested land, developed land, and lack of suitable habitat along
the routes, it is unlikely that rare plant species would occur in the study area.
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5.2.4 VEGETATION

5.2.4.1 LOCAL VEGETATION CHARACTERISTICS

The study area is situated within the Northern Piedmont physiographic province. Upland forest
vegetation in this province has been extensively altered by clearing as part of ongoing agricultural
and silvicultural practices and development. This has resulted in a patchwork of forested and
developed land in the study area. Forest clearing has occurred across a large portion of land
within the study areas in the last 20 years. Much of the vegetation in the study area consists of
immature mixed pine (Pinus spp.), hardwood forest types, and forested “edge” communities.
Small areas of open space within the study area are generally associated with lawns on residential
and commercial parcels.

As noted in Section 5.1.2, ERM used a combination of local and statewide datasets along with
aerial photo interpretation to identify the land use and land cover along the route alternatives
(NAIP 2023, VGIN 2024). Table 5.2-8 summarizes the extent of forested and open space
(herbaceous) vegetation types crossed by the route alternatives. Figure 5.1.2-1 depicts land
use/land cover types, including forested areas, along the routes.

TABLE 5.2-8 ACREAGE OF VEGETATION TYPES CROSSED BY THE PROJECT

Golden- Golden- Golden- Golden- Golden- Lockridge Sojourner
Vegetation Mars Mars Mars Mars Mars 230 kV 230 kV
Cover Type Route 1 Route 2 Route 3 Route 4 Route 5 Loop Loop
Forest 2 44.8 59.2 61.0 61.5 43.7 4.4 23.2
Open Space 42.4 31.6 20.3 19.2 46.8 0.3 4.3
Total b 87.2 90.8 81.3 80.7 90.4 4.8 27.5

Sources: VGIN Land Cover data with aerial photo interpretation by ERM (NAIP 2023, VGIN 2024).

kV = kilovolt(s).

2@ Forested acreage for the Golden-Mars Routes reduced by 5.5 acres to account for the permitted clearing
and construction under the priorly approved Digital Dulles datacenter development. Trees would be cleared
prior to Project construction.

b Totals may not match the sum of the addends due to rounding.

Forested vegetation in the study area generally is associated with relatively small contiguous
tracts of trees found in upland forests. These forests contain both deciduous hardwood stands and
evergreen/mixed forests that include Shortleaf pine (Pinus echinata), Loblolly pine (Pinus taeda),
and Virginia pine (Pinus virginiana) where the land has been altered by human activities (VDCR
2021a).

5.2.4.2 FOREST CONSERVATION VALUES

The Forest Conservation Values (FCV) model is a tool designed by the Virginia Department of
Forestry to strategically identify the highest priority forestland for conservation in Virginia (VDCR
2023b, VDOF 2020). The intent is to maximize the efficiency of limited resources by focusing
conservation efforts on the highest quality, most productive, and most vulnerable forestland
statewide. The FCV model identifies five conservation values:
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RESOURCES AND IMPACTS

ERM reviewed FCV data to assess the value of forest vegetation along the route alternatives. Upon
reviewing recent aerial photography, ERM found that many recently cleared areas have been
ranked using the FCV model data; therefore, the model appears outdated and not reflective of
current conditions. Table 5.2-9 summarizes the area of FCV within the right-of-way for each route
alternative.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.2.4.3 IMPACT ASSESSMENT

The Company would clear forested vegetation from the right-of-way, which would be subsequently
maintained with an herbaceous cover during Project operations. Vehicle movement associated
with construction of the transmission line in open areas would temporarily impact herbaceous
vegetation. Impacts on vegetation within open space would be limited to transmission structure
footprints along the routes, temporary construction impacts, and intermittent mowing required for
maintenance access. Disturbed areas resulting from use of temporary workspace would revert to
preconstruction vegetative conditions.

As shown in Table 5.2-9, none of the Project route alternatives would cross FCV with rankings of
very high or outstanding. Routes 1 and 5 cross the smallest extent of FCV ranked as average or
moderate and avoid FCV ranked as high. Routes 2, 3, and 4 cross the largest extent of FCV
ranked as average or moderate and each cross a small area of FCV ranked as high. Thus, while all
the routes avoid forested vegetation with the highest FCV rankings, Routes 2, 3, and 4 would have
greater impact on average, moderate, or high ranked FCV forested land.

5.3 VISUAL RESOURCES

Visual resources capture the combination of natural landforms, vegetation, water features, and
human modifications that characterize and contribute to a landscape’s visual quality. This section
identifies important visible features (e.g., natural and/or cultural resources that contribute to
scenic quality) and elements (i.e., forms, lines, colors, textures, etc.) of the surrounding
landscape as the basis for determining how and to what degree the Project will affect visual
resources. Appendix G provides more detailed information about existing visual conditions and
visual impacts.

5.3.1 METHODOLOGY

ERM conducted a visual resource assessment to characterize the existing scenic/landscape
conditions and understand the potential impact of Project components on these conditions. This
assessment included the following activities:

e Identification of VSRs through the review of recent (2024) digital aerial photography and
other available mapping resources;
e Sijte reconnaissance and local outreach;

e Descriptions of existing conditions from key observation points (KOPs) along the route
alternatives;

e Definition of potential user groups (i.e., groups of people, such as residents or tourists who
experience views) within the study area;

e Description of the likely sensitivity of user groups to visual changes in the landscape;

e Preparation and review of visual simulations or renderings of the proposed transmission
infrastructure from KOPs in the study area; and

e Evaluation of the Project with respect to visual impacts.

The visual impact approach in this section draws on established techniques for describing existing
landscape characteristics and identifying the potential changes or contrasts created by proposed
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surface-disturbing activities, including (but not limited to) the Bureau of Land Management's
Visual Resource Management system (BLM 1984), U.S. Forest Service’s Scenery Management
System (USFS 1995), and Federal Highway Administration’s Visual Impact Assessment for
Highway Projects (FHWA 2015).

5.3.2 EXISTING CONDITIONS

The Project study area is in eastern Loudoun County. This mixed urban residential, industrial, and
commercial area is within the Piedmont physiographic province and is characterized by gently
rolling topography, including the Broad Run floodplain. The Project study area is characterized by
gently sloped hills, many of which have been graded to allow for development, and upland and
forest ecosystems, remnants of which are generally found in local parks and other open spaces
(VDCR 2021b). The densely urban portion of the Project study area is a mixture of residential,
commercial, and industrial uses, including data centers. Viewing distances are generally
constrained to the foreground (up to 0.5-mile) and middle ground (0.5 to 2 miles), due to
topography (e.g., a lack of elevated areas that provide panoramic views) and buildings and other
structures that screen more distant views. Appendix G provides additional detail on the existing
visual resource setting in the Project study area.

5.3.2.1 REGULATORY SETTING

The Virginia Outdoors Plan includes guidance on scenic resources in the state (VDCR 2018). In
general, VDCR defers to local governments for the protection and management of scenic
resources; however, VDCR works with local governments and other stakeholders on scenic
resources with statewide importance through the Virginia Scenic Rivers Program and Virginia’s
Byways. There are no designated Virginia Scenic Rivers or Scenic Byways in the study area.

The General Plan’s Historic, Archaeologic, and Scenic Resources policies focus on the preservation
of scenic corridors, scenic rivers, and natural features and the enhancement of landscape and
scenic resources through community action, public/private acquisition, conservation easements,
and the use of corridor management plans to preserve scenic quality with the viewsheds of scenic
rivers (Loudoun County 2023b). The Loudoun County Zoning Ordinance does not identify scenic
resource objectives and/or established thresholds (or criteria) for what constitutes a significant
impact to scenic resources (Loudoun County 2023c). In the absence of a local regulatory
framework for assessing visual resources, ERM visual resource specialists based the visual
resource assessment in this Routing Study on commonly used federal systems and best practices
noted above.

5.3.2.2 VISUALLY SENSITIVE RESOURCES

VSRs are sites or areas where existing scenic qualities are susceptible to and could be impacted
by a proposed project. Common examples of VSRs include designated scenic resources (e.g.,
scenic byways, rivers, overlooks, and landscapes), residential areas, parks and other recreational
sites, historic sites, conservation areas and other open spaces, natural features, cultural
destinations, road corridors, and areas of high public concentration. VSRs are typically identified
based on designated scenic protections and/or the expectation of scenic quality, public visibility,
and the level of viewer sensitivity to change.
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Table 5.3-1 lists (and Figure 5.3.2-1 shows the location of) the VSRs in the study area, including
locations or features where views contain unique scenic qualities, sensitive viewsheds, and/or
areas where a project’s components and any associated vegetation clearing would likely contrast
with the surrounding landscape. Section 5.4 discusses potential Project visibility from and visual
impacts on historic and cultural resources. Section 5.1.8 discusses the Project’s impacts on
recreational resources. Section 5.1.9 discusses the Project’s impacts on cemeteries, schools, and
places of worship. Appendix H provides detailed descriptions of existing conditions and impacts at
each KOP. The VSR tables also include the primary viewer groups—defined in Section 5.3.2.3—at
each VSR.

While VSRs capture regionally important scenic resources, they may not have views of the Project.
Appendix G discusses potential regional visibility and exposure to potential changes in visual
landscape elements from the Project.

5.3.2.3 VIEWER GROUPS

The way that viewer groups perceive visual resources provides additional context for assessing a
project’s potential impacts on the visual elements and features of a landscape. Viewer groups
identified for the study area (and included in Table 5.3-1) are described below. Individuals may
fall into one or more viewer group categories, depending on the context of the view. For example,
a local resident may also be considered a commuter as they travel to their job

e Local/area residents: These viewers live in the Project study area. They are more likely to
be highly sensitive to potential changes in landscape characteristics, because they tend to
value the scenic integrity of the landscape and may have more frequent and longer duration
views from their residences. In addition, area residents tend to be most familiar with the area
landscape and are therefore more perceptive of changes over time.

e Workers: These viewers work in the area and thus have a higher degree of awareness of the
landscape compared to some other viewing groups (e.g., motorists). While more aware
(based on time spent in the project region), the sensitivity of workers is variable depending on
the type and location of work being done (e.g., office workers may be less sensitive to
landscape change than employees who primarily work outdoors).

e Motorists, commuters, and other travelers: These viewers primarily travel through the
study area and have multiple opportunities to view the area landscape as they travel along
the primary travel corridors. This means that their potential exposure to views of a proposed
project changes based on speed, direction of travel, and length of trip, as well as viewing
angles and screening, among other factors. Due to this variability, these viewers (particularly
along highspeed roadways) are typically less sensitive to changes in scenic conditions.

e Recreationists: These viewers select area parks, recreation areas, and other tourist
attractions in part based on the scenic setting and quality of these areas. As such, they also
tend to be more sensitive to changes in the landscape.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Sensitivity and potential impacts tend to vary by setting and viewer group. Many factors influence
viewer sensitivity and the perception of impacts. In general, users with static, direct, frequent, or

longer duration views (e.g., area residents, some workers, etc.), as well as those viewers engaged
in setting-dependent activities (e.g., some types of recreation, tourism, etc.) tend to have higher

levels of sensitivity to change compared to others.

5.3.2.4 KEY OBSERVATION POINTS

In addition to considering the existing landscape characteristics across broader geographic areas
through the lens of VSRs, ERM identified 22 KOPs to document location-specific existing conditions
and anticipated changes due to Project construction and operation. Table 5.3-2 describes the
location and justification for including each KOP in this analysis. The KOPs for the Project were
selected because they:

e Illustrate visibility from specific VSRs (not every VSR has a corresponding KOP);

e Illustrate representative views that would be available to identified user groups;

e Illustrate the route alternatives and substations; and

e Provide views of Project structures and vegetative clearing.

Appendix G provides a more detailed description of existing conditions at these KOPs, an
assessment of changes in visual conditions due to the Project, photographs of existing conditions,
and photographic simulations of the proposed Project. Figure 5.3.2-2 shows KOP locations.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.3.3 VISUAL IMPACT ASSESSMENT

The degree to which overhead transmission lines influence and are visible on a landscape depends
on a number of factors, including (but not limited to) structure height and color, existing
landscape features (e.g., topography, vegetation, human-made development), duration of the
view, and distances from the viewer. The specific combination of these factors changes from
location to location, contributing to a range of potential influences and impacts across the study
area. Appendix G provides photographic simulations and a description of visual changes from the
proposed Project at each KOP.

5.3.3.1 IMPACT ASSESSMENT FOR VISUALLY SENSITIVE RESOURCES AND KEY OBSERVATION
POINTS

Table 5.3-3 and Appendix G describe the Project’s impacts on visual resource conditions and

indicates the anticipated degree of visual change, viewer sensitivity to changes in visual resource

conditions, and an overall impact rating for each VSR (negligible, minor, moderate, major). The

degree of visual change and viewer sensitivity are based in part on the assessment of visual

change and sensitivity at each KOP (see Appendix G).

5.3.3.2 IMPACT ASSESSMENT BY ROUTE

Table 5.3-4 summarizes the anticipated impacts of each route alternative on visual conditions.
This table also provides a potential impact rating (major, moderate, minor, or negligible) for each
route. The first subsection below discusses the shared alignments of the Golden-Mars Lines north
of the Dulles Greenway and south of Old Ox Road. The remaining subsections discuss the impacts
of the individual Golden-Mars routes (not within those shared segments), the Lockridge Loop, and
the Sojourner Loop. Table 5.3-4 considers each Golden—-Mars route separately, in its entirety.

Golden-Mars Routes 1 through 5

Golden-Mars Routes 1 through 5 would share a common alignment north of the Dulles Greenway
and south of Old Ox Road. The northern shared alignment primarily crosses industrial lands within
Data Center Alley. Motorists, workers, and recreationists (specifically along the Washington & Old
Dominion Trail) would have direct views of the Project where it crosses roads or trails and indirect
views in other areas. Regardless of the route selected, the Project would add tall, vertical poles
and long, linear, overhead conductors to the landscape and would require some vegetation
removal. These new structures would also add cylindrical forms, tall vertical and repeating
horizontal lines, and gray hues to the landscape. These elements would be similar to elements
associated with multiple existing transmission lines (e.g., Lines #2031, #2149, #2081, #2150,
#2152, #2165, #2170, #2188, #2203, #2214, and #2223) and would be consistent with
industrial features (such as data centers) that are already typical in the built environment north of
the Greenway and South of Old Ox Road.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Golden-Mars Route 1

Golden-Mars Route 1 would primarily parallel public roadways in the study area. Motorists,
residents in adjacent neighborhoods, and other viewers would have direct views of the new
transmission line infrastructure along these roads. The route would add tall, vertical poles and
long, linear, overhead conductors to the landscape and would require some vegetation removal.
These new structures would also add cylindrical forms, tall vertical and repeating horizontal lines,
and gray hues to the landscape, similar to elements that are already present in the built
environment that but that are not typically prominent south of the Dulles Greenway. The changes
in visual conditions due to Route 1 would be magnified by the visual prominence of the route’s
new structures, which would be the tallest features on the landscape and would dominate
foreground views across the area. Homes, buildings, and other structures, as well as pockets of
existing trees and forested areas would screen and limit views of Route 1 from middle ground and
background of views.

South of the Dulles Greenway Route 1 would increase amount of visible industrial development
(energy infrastructure) within a largely suburban residential landscape. This would result in
medium to large changes in existing visual conditions along the route. Viewer sensitivity would be
medium to high, primarily due to the level of residential development in the area. Residential
viewers tend to be more sensitive to changes in visual conditions compared to other types of
viewers. Overall, the visual impacts of Route 1 would range from minor to major—with the largest
impacts generally along major travel corridors such as Loudoun County Parkway—and would be
moderate to major overall.

Golden—-Mars Route 2

The impacts of Golden-Mars Route 2 would be similar to Route 1 except that there would be fewer
areas of high visibility along major travel corridors in the Project study area, due to the route’s
alignment through primarily forested areas (collocated with existing Lines #295/#2185) along
Broad Run from the Dulles Greenway to the area north of the Loudoun County Public School
property that includes Rock Ridge High School and Rosa Lee Carter Elementary School. These
forested areas generally separate several neighborhoods along Loudoun County Parkway from and
commercial (warehouse) development to the south. While this portion of the route would require
vegetation removal, several stands of tall trees would remain and would help limit the visibility of
Route 2 from nearby residential areas. Where visible along Broad Run, Route 2 would add visual
elements to the landscape that are similar to those present for the existing transmission lines
(e.g., tall, vertical, cylindrical forms, vertical and horizontal lines, gray hues).

Route 2 would increase the level of visible industrial development on the landscape, especially
where Route 2 joins Loudoun County Parkway and continues to the south in the same alignment
as Routes 1 and 5. Between the added visual elements and reductions in vegetation density,
Route 2 would result in medium to large changes to existing visual resource conditions. Similar to
Route 1, viewer sensitivity to the visual changes from Route 2 would be medium to high, primarily
due to the level of residential development in the area. Overall, the visual impacts of Route 2
would range from minor to major—with the largest impacts generally along major travel corridors
such as Loudoun County Parkway. The route’s overall impacts would be somewhat less than Route
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

1 due to the screening effect of trees and topography along Broad Run; however, the overall visual
impact of Route 2 would remain moderate to major.

Golden—-Mars Route 3

Golden-Mars Route 3 would primarily follow Broad Run south of the Dulles Greenway. As such, it's
impacts would be similar to those described for the Broad Run segment of Route 2, except that
Route 3 would have even fewer areas of high visibility along major travel corridors in the Project
study area. Route 3 would require tree clearing that reduces the amount of vegetation along
Broad Run and may open new gaps in the forest cover. These gaps would provide new viewing
opportunities for certain viewer groups, including residents and school workers, students, and
visitors. The remaining trees in these areas, along with other features of the built environment
(e.g., homes, buildings) would help partially screen some views of the proposed infrastructure.
Where visible, Route 3 would add similar visual elements to the landscape (e.g., tall, vertical,
cylindrical forms, vertical and horizontal lines, gray hues).

Route 3 completely avoids highly visible areas along Loudoun County Parkway and other major
roads. This would reduce the overall visibility of the proposed route and would substantially
reduce the number of typical viewers (although those viewers—especially local residents) would
have medium to high sensitivity levels and would view Route 3 in areas with less existing
electrical infrastructure and development. The route would result in medium to large changes to
the visual setting, resulting in impacts that would range from minor to major and would be
marginally smaller than the impacts of Routes 1, 2, and 5, with an overall moderate visual impact.

Golden-Mars Route 4

Route 4 shares the same route corridor as Route 3 except in the vicinity of the Loudoun County
Public School property that includes Rock Ridge High School and Rosa Lee Carter Elementary
School. Here, Route 4 runs along the eastern and southern boundary of the school property
instead of the northern and western boundary (Route 3). Route 4 would be substantially more
visible and prominent in this area, in part because the route along the southern boundary of the
school property is collocated with the only entrance road for both schools. In all other aspects, the
impacts of Route 4 would be the same as those described above for Route 3. Route 4 would
therefore result in similar medium to large changes to existing visual conditions and medium to
high viewer sensitivity. The overall impact on visual resources would be smaller than Routes 1, 2,
and 5, incrementally larger than Route 3, and moderate overall.

Golden-Mars Route 5

Golden-Mars Route 5 shares the same corridor as Route 1 except for a segment that runs west
along Ryan Road and then turns south along Claiborne Parkway before rejoining Routes 1 and 2
along Loudoun County Parkway. The segment of Route 5 along Ryan Road and Claiborne Parkway
would add the same types of new features as described for Routes 1 and 2, although the route’s
structures and conductors would be somewhat closer to residences (encroaching on nine
residential lots in the Reserve at Belle Terra neighborhood) and would be viewed in the context of
lower-volume roadways with narrower road rights-of-way than Loudoun County Parkway. As a
result, the visual impacts of Route 5 would be larger than for Route 1. Route 5 would result in
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

medium to large changes in existing visual conditions along the route, with medium to high viewer
sensitivity. Overall, Route 5 would have moderate to major impacts on visual resources, primarily
due to the proximity to and actual encroachment on residential properties along Ryan Road.

Lockridge Loop

The Lockridge Loop follows a short, east-west alignment and is generally routed through a
forested area that has been approved for the Project Nova Southeast data center development
(see Section 5.1.6) and is bordered by major travel corridors (e.g., Dulles Greenway) and
industrial/commercial development. The proposed route would add additional cylindrical forms,
tall vertical and repeating horizontal lines, and gray hues to the landscape. However, these tall,
linear visual features and elements would be substantially the same as the elements of existing
built environment in this location, which currently includes existing Line #2223 to the north and a
distribution line along Lockridge Road, as well as multiple geometric forms and solid vertical and
horizontal lines. Moreover, the Lockridge Loop would be visually compatible with the approved
data center development on the property (which would include the future Prentice Substation).
Viewing opportunities of the route and corresponding visual changes would generally be limited to
Lockridge Road and indirect views form the Dulles Greenway.

The Lockridge Loop would result in negligible to small changes to existing and approved future
visual conditions along the route. Motorists would be the primary viewer group and their
sensitivity to visual changes in this area would be low. Overall, this route would result in minor
impacts on visual resource conditions.

Sojourner Loop

The Sojourner Loop connects the Sojourner Substation to the future Golden Substation through an
area that is developed for and will be more intensely developed for an extensive cluster of data
centers as part of the Digital Dulles development (see Section 5.1.6) adjacent to Dulles Airport.
Existing Lines #2095/#2137 and #2218, as well as distribution lines are prominent features of
the landscape in this area, primarily along Old Ox Road. Multiple commercial and light industrial
buildings and other structures also characterize the area. These features contribute to an overall
high level of industrial development and human presence on the landscape. The proposed route
would add similar structures and visual elements to the landscape, but views of the new
structures would be limited by distance, data center and other buildings and structures, and trees.
Most views would be from viewer groups travelling primarily along Old Ox Road.

The Sojourner Loop would result in negligible to small changes to existing visual conditions in the
area. Motorists would be the primary viewer group and their sensitivity to visual changes in this
area would be low. Overall, this route would result in minor impacts on visual resources.

=
~
N

z ERM CLIENT: Dominion Energy Virginia
PROJECT NO: 0642267 DATE: March 2025 VERSION: 01 Page 128

Al
)

7

=
-



6¢T abed

Jole|n 01 931el9poy
:buney ||elan0

yb1H 03 wnipsp
TAJIAI}ISUDS IBMBIA

abieq 01 wnipap
:9buey)d
|ensiA Jo aaibag

Buney
10edwr |el3Ud3jod

S1OVdIWI ANV S3024N0OS3Y

TO *NOISY3IA S20¢ YaieW :31va

£92Z¢¥90 ‘ON 103r0dd

ejulbaip Abaau3g uoluiwoq IN3IITD

(Z€ ¥SA) UOISIAIPGNS UOI3RIS P[1J21001

(9€ ¥SA) III pue ‘II ‘I s@31e31s3 A3||eA unopnoT
(G€ YSA) 193udD) Aemdjued unopno

(#€ YSA) uoISIAIpgnS J3ua) Aemded ss|ing
(£€ ¥YSA) UOISIAIPGNS uo3Ia|quielg 18 poomydlig
(Z€ YSA) ddD uoneis p|aljalooy

(1€ ¥SA) daD uols|quielg

(0€ YSA) dad udnqysy

(67 YSA) peoy |oodxep

(82 ¥SA) peoy X0 pPIO

(22 4SA) Aemdded Ajuno) unopnoT

(92 ¥SA) Aemuaals sa|Ing

(SZ ¥SA) 8T "o

(2 4SA) 1Q 26pry usaibiang

(€2 YSA) liedL uoluiwoq p|O @ uoibuiysem
(22 ¥SA) dded Allunwwo) sjjed Asjlep

(TZ YSA) dded mMaiAyInos

(0T ¥SA) Uied asn-nINW peoy X0 PIO

(8T ¥SA) |00d A3s|leA unopno

(ZT ¥SA) |1edl Aemdded Ajuno) unopnoT

(T YSA) >Jed dJo0wpuels

(£T WSA) punoabAe|d Ajlunwiwo) pue |ood a6pry e
(2T YSA) dded pooyloqybisN a400wWIaAg

(0T YSA) lledL uny peoug

(6 YSA) dded As||leA wealls uny peolg

(8 YSA) poomyduig e pue dled uoy|quelg
(£ 4SA) anID 410D £S/LT

(9 ¥SA) Adajawa) upjuep

SI9XI0M o (S YSA) 100YdS 3|ppIN dU0IS o
S1s1no} (Z ¥SA) uolleis p|212100W 1. |00YdS 3Solullid o 0€ :|e10l
/Sisiuopnestdsy e (T ¥SA) [00ydS Asejuswd|3 Aoeba e L€ ybnoiyy
sig|aAed] ybnoayy ((e1q1B6116au < sjoedwl) SYSA SAIMSUSS | g7 ‘ST ‘4T ‘b1
‘su93nwwod ybnoiayi z1
‘S1S11I0]0| e sbuissold /T—Aem-j0-3ybid MaN e ‘0T ybnouay
SJUDpISDY e :sbuisso.d peoy S‘c't
sdno.ap SUSA
A9MBIIA pajdedw] sdnoJo JamdIA pue seady pajedw] pajedwi

AGVIWNNS 1OVdIWI 3D4N0S3Y TVNSIA

1 @1n0y
siep-uap|oo

aAIlRUIDY Y
23noy

P-€'G 319VL

AQNLS SNILNOY TVLNIWNOYIANST



0€T abed

Jofe|y 01 91e42po
:bunney ||e1an0

yb1H 03 wnips
TAJIAI}ISUDS IBMBIA

abieq 01 wnipap
:abueyd
|ensip Jo aa1baQg

buney
1oeduwr |ennuajod

S1OVdIWI ANV S3024N0OS3Y

TO *NOISY3IA S20¢ YaieW :31va

£92Z¢¥90 ‘ON 103r0dd

ejulbaip Abaau3g uoluiwoq IN3IITD

(9€ YSA) III pue ‘I ‘I s@3e3s3 As||eA unopnoT
(G€ ¥SA) 193UdD) Aemdued unopno

(£€ YSA) UOISIAIPgNS uo33|quielg e poomydlig
(T€ ¥SA) daDd uole|quielg

(0€ ¥SA) dad uinqysy

(62 YSA) peoy joodxem

(82 ¥SA) peoy X0 pPIO

(£Z 4SAN) Aemdded AJuno) unopnoT

(92 dSA) Aemuaaus sa|ng

(ST YSA) 87 1o

(2 ¥SA) 2A11Q 2b6pry usaubiang

(€2 YSA) ltedL uolujwoq plo g uoibuiysem
(22 Y¥SA) dded Alunwwo) sjjed Asjlep

(TZ YSA) dded malayinos

(0T ¥SA) Uied asn-nInW peoy X0 PIO

(6T YSA) >Jed etopui

(8T YSA) 100d As|leA unopno

(LT ¥SA) |ledl Aemyded Azuno) unopnoT

(€T ¥SA) punoubAe|d AJlunwwo) pue |00d abpiy Jied
(0T YSA) lledL uny peoug

(6 YSA) dded Asjlep weanis uny peolg

(8 YSA) poomyouig axe pue >ied uolsjquielg
(£ dSA) aniD 410D £S/T

(9 YSA) Alerawa) upjuep

SIDIOM e (G ¥YSA) |100YDdS 3|ppIN dU0IS e
S1511n0} (¥ ¥SA) 100ydS Alejuswialg Ja3e) 997 eSOy o 8z :|ejol
/S1SIUOIIRRIDDY e (€ ¥SA) 100ydS YbIH 9bpry 3204 ¢ g¢ ‘ce ‘ec ‘T¢
si9|aAed] ybnoayy (T ¥SA) |00YydS Adpjuswa|3 Aoeba] e ybnoiyy gz
‘su93nwwod :(31q161165u < sjoedwl) SYSA DAIMSUSS ‘9z ybnouayy
'SISIIOJO sbuissold gT—Aem-jo-3yblu MaN e | /T ‘GT ‘€T ‘0T
SjuopISoy e :sbuissoud peoy ybnoiayl € 't
sdnoap SUSA
A3MBIIA pajoedwr sdnoJp J9MIIA pue seady pajoedwr pajedwrt

Z @1noy
sJep-uap|oo

aAleuId) Y
@1hoy

AQNLS SNILNOY TVLNIWNOYIANST



T€T 2bed

91eJ9 POy
:bunney ||e1an0

Wwnipsap
TAJIAI}ISUDS IBMBIA

abie7 03 wnipap
:abueyd
|ensip Jo aa1b6aQg

buney
1oeduwr |ennuajod

S1OVdIWI ANV S3024N0OS3Y

TO *NOISY3IA S20¢ YaieW :31va

ejulbaip Abaau3g uoluiwoq IN3IITD

(9€ ¥SA)

suolIsIAIpgns III pue ‘IT ‘I s231e31s3 AsjjeA unopno
(0€ YSA) dad udnqysy

(62 YSA) peoy joodxepm

(82 ¥SA) peoy X0 PIO

(92 dSA) Aemuaaus s3|ng

(ST ¥SA) 6T "W

(P2 ¥SA) 1 °b6pry usaibiang

(€2 YSA) ltedL uoluiwoq plo 3 uoibuiysem

(22 Y¥SA) dded Allunwwo) sjjed Asjlep

(TZ ¥SA) dded malayinos

(0Z YSA) Uied asn-13INW peoy X0 PIO

(6T YSA) >Jed etopui

(8T YSA) 100d A3|leA unopno

(9T YSA) dded puelybiy

(ST ¥SA) dded 312410 paojbujwwsy

(€T WSA) punoibAe|d AJlunwwo) pue [00d 2bpry Jieq
(TT YSA) dded apisyaa4d

(0T ¥SA) lledL uny peoug

(6 YSA) dded As|lep wealls uny peolg

N\
£922%90 *ON 123r0¥d me ﬂ///&@

SIdIOM o (£ ¥SA) QniD 410D £SLT o 8t .o_wwmw
S3S1IN0} (% ¥SA) |100YdS Aupjuswa|] 4934eD) 997 BSOY o ‘0€ ybnoayy
/sisljeuollealdsy e (€ YSA) 100ydS UbIH 26pry »o0y e 8¢ ‘9¢
si9|9Aed] ybnoiyy :(31q161165uU < syoedwl) SYSA DAIRISUSS ‘0z ybnouys
‘sio3nwwod 8T ‘9T ‘ST ‘€T
‘S1S110]0| e sbuissold g—Aem-jo-1ybil maN e ‘TT ybnoay € 91n0y
SJuUSpISOY e :sbuissoud peoy 6 'L 'y ’'ES sJepn-usap|oo
sdnouap SUYSA PdAheussly
19M3IA paldedwr sdnoJo J19aMdIA pue seady paledu] paredw] ainoy

AQNLS SNILNOY TVLNIWNOYIANST



ZET abed

91eJ9 POy
:bunney ||e1an0

yb1H 03 wnips
TAJIAI}ISUDS IBMBIA

abieq 01 wnipap
:abueyd
|ensip Jo aa1baQg

buney
1oeduwr |ennuajod

S1OVdIWI ANV S3024N0OS3Y

TO *NOISY3IA S20¢ YaieW :31va

ejulbaip Abaau3g uoluiwoq IN3IITD

(9€ YSA) III pue ‘IT ‘I s@1e353 A3||eA unopnoT
(0€ ¥SA) dad uinqysy

(6Z YSA) peoy |oodxep

(82 ¥SA) peoy X0 PIO

(92 YSA) Aemusaln s3||ng

(GZ ¥SA) 62 "N

(2 ¥SA) 1 26pry usaibian3

(€2 WSA) lledL uoruiwoq p|O @ uoibulysem
(0Z YSA) yied asn-1i3IN peoy X0 plO

(6T YSA) dded elopuA

(ST WSA) >ded 3]241D pJojbulwwsy

(€T WSA) punoudbAe|d Ajlunwwo) pue [00d 96pry Jied
(TT YSA) dded apisyaald

N\
£922%90 *ON 123r0¥d me ﬂ///&@

SIDIOM (0T YSA) lledL uny peodg e
S3S1IN0} (6 YSA) »led AsjjeA weadis uny peoig e 6T :leroL
/51S1UOIIRRIDIDY o (£ 4SA) ANID 410D LSLT » 9¢ ‘sg ‘0¢
sig|aAed] ybnoayy (# ¥SA) |00YdS Alejuawa|g J9e) 997 eSOy e ybnoJyy gz
dk_\B:EEou (€ ¥SA) 100Yds UbBIH abpry o0y e ‘9z ybnouays
SISLIOJOIN ° :(31q16116au < syoedwl) SYSA SAIISUSS €z '0C
SIUsSpIssy e ‘6T ‘ST ‘€T
:sdnouo sbuissold g—Aem-jo-1ybil maN e ‘TT ybnoay { 91n0Yy
JOM3IA paroedw] e :sbuissoud peoy ‘6 'L 'y '€ sde-uap|oD
sdnoup SUSA dDAnReuIdY
19MB3IA pardedw] sdnoJs 1aMdIA pue seduay pajedwy pajoedwy 93noy

AQNLS SNILNOY TVLNIWNOYIANST



€€T abed

Jofe|y 01 21e42poin
:bunney ||e1an0

yb1H 03 wnipsp
TAJIAI}ISUDS IBMBIA

abie7 03 wnipap
:abueyd
|ensip Jo aa1b6aQg

buney
1oeduwr |ennuajod

S1OVdIWI ANV S3024N0OS3Y

TO *NOISY3IA S20¢ YaieW :31va

ejulbaip Abaau3g uoluiwoq IN3IITD

(£€ YSA) UOISIAIPGNS U0I1R1S P[3143100|N

(9€ ¥SA)

SuoISIAIPgNS [II pue ‘IT ‘I s@31e31s3 As||eA unopnon
(G€ YSA) 193udD) Aemdued unopno

(€ YSA) uoIsIAlpgns J4a3ua) Aemdjled sajing
(€€ ¥SA) UoISIAIpgNnS uola|quielg 1e poomydlig
(Z€ YSA) ddD pIaly2400

(T€ ¥SA) dad uole|quiesg

(0€ ¥SA) dad uinqysy

(67 YSA) peoy |oodxem

(82 ¥SA) peoy X0 pPIO

(£2Z 4SAN) Aemded AJuno) unopnoT

(92 dSA) Aemuaaus sa|ng

(2 ¥SA) 87 "W

(P2 YSA) 1Q °b6pry usaibiang

(€2 ¥SA) liedl uoluiwog p|O B uolbulysem

(ZZ "SA) dded Aylunwiwo) sjjed Asjlep

(TZ ¥SA) dded maiayinos

(0T ¥SA) Uied @sn-nInW peoy X0 PIO

(8T ¥SA) 100d A3|leA unopno

(£T ¥SA) |tedl Aemdded Azuno) unopnoT

(T YSA) d4ed aloowpuels

(€T ¥SA) punosbAe|d AJlunwwo) pue |00d 2b6piy Jied
(ZT ¥SA) ded pooyloqybiaN 2100wWIdA]

(0T YSA) lledL uny peoug

(8 YSA) poomuydaig axeT pue dled uois|quielg

/
£92290 :ON 1D3r0¥d me ﬂ/// N

SIONJON e (£ ¥SA) ANID 410D LSLT »
S3S1HN0} (9 YSA) Adedwa)d upjuey e
/Sisluoijealday e (S Y¥SA) [00YdS 3PPl SU0IS o
sJ9|aAed] ybnoiyl (Z YSA) uoI11L1S P|S1J2J00|A 1B [00YDS BSOJWIlld 1€ :|ejol
‘si@3nwwod (T YSA) |ooyds Alejuswd|g Adeba e £€ ybnoayy
'SISIIOJO ((e1q1B1bau < sjoedwl) SYSA SAIMSUSS | g7 ‘ST ‘4T ‘b1
Sluaplsay e ybnoiyy ¢t
:sdnouo sbuissold Tg—Aem-jo-3ybu maN e | ‘g1 ‘g ybnoaya G 21noy
JOM3IA paroedw] e :sbuissoud peoy G ‘C'1T | sdep-usap|oo
sdnoup SUSA dDAnReuIdY
19M3IA paldedw] sdno.dn 19MI3IA pue seauay pajdedw] pajoedw] ajnoy

AQNLS SNILNOY TVLNIWNOYUIANI



€T abed

Jouly
:bunyey ||edanp0

MO
:AJIAIZISUDS JOMBIA

Mo 03 3|qiblbaN
:abueyd
|ensiA Jo aaibag

Joul
:bunney ||e1an0

MO
TAJIAI}ISUDS IBMBIA

moT o3 3|q1b16aN
:abueyd
|ensip Jo aa1baQg

buney
1oeduwr |ennuajod

S1OVdIWI ANV S3024N0OS3Y

ISSETEY -3
ybnouayy/siainwiwiod
—S3}SII0]0 e

SIETEY =31
ybnouyiy/sio3nwwod
—S]SIIOJ0N o

sdnoup
A3MBIIA pajoedwr

A}
TO ‘NOISHY3A G2¢0¢ YdJieW 31vda £9¢2%90 ‘ON 1D03[0dd ﬂ///ﬁ.@
eluibal 19U uoluiwo . =
BaIA ABusul a :LN3I1D me @\__7%
*924N0S3J DAISUDS AJ|eNnSIA = YSA ‘9|gqedidde jou = yN
(1@ s9|In@ |eubiqg buissodd T—Aem-10-3yb1s MaN e dooT
:sbuissoud peoy SUON Jauanolos
(pY ©6p14x207) Buissotd T—Aem-j0-3ybid maN e doon
:sbuissoud peoy SUON 9bp1ux207]
SUSA POAReulslvY
sdnoJs 1aMdIA pue seduay pajedwy pajoedwy 93noy

AQNLS SNILNOY TVLNIWNOYIANST



ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.3.4 VISUAL IMPACT SUMMARY

Both the Lockridge and Sojourner Loops would have minor impacts on visual resources. Golden-
Mars Routes 3 and 4 would have moderate impacts, while Routes 1, 2, and 5 would have
moderate to high impacts. The primary drivers for higher levels of visual impacts along the
Golden—-Mars Lines include medium to large changes in existing visual resource conditions due to
Project infrastructure, and proximity of the Project infrastructure to viewer groups with medium to
high sensitivity to changes in visual conditions. The primary drivers for higher levels of visual
impacts along the Golden-Mars Lines include medium to large changes in existing visual resource
conditions due to Project infrastructure, and proximity of the Project infrastructure to viewer
groups with medium to high sensitivity to changes in visual conditions.

The primary changes in existing visual conditions include reductions in natural vegetation (due to
tree clearing for the Project’s rights-of-way) and the addition of cylindrical forms, repeating tall
vertical and horizontal lines, and gray hues to the portions of the landscape. Some of these
elements already exist on the landscape where the proposed route is collocated with or adjacent
to other existing energy infrastructure and/or light industrial/commercial development. Especially
in and adjacent to residential developments south of the Dulles Greenway, these types of
elements represent new incursions into the existing visual setting. The effect of these new
elements is to add prominent energy transmission infrastructure to the existing general suburban
character of these areas.

Where the Golden-Mars routes cross or are adjacent to residential areas, the primary viewer
groups are local residents. As noted in Section 5.3.2.3, these viewers tend to be highly sensitive
to potential changes in landscape characteristics, because they value the scenic integrity of the
landscape and may have more frequent and longer duration views from their residences. Their
high sensitivity is also augmented by proximity to the routes. That is, most of these viewers would
have foreground views of the proposed structures at a distance (less than 0.5 mile) where the size
and scale would make the Project’s structures more visually prominent on the landscape. Routes
1, 2, and 5 provide closer views with less screening vegetation for a larger number of residents
(including those in homes, driving along Loudoun County Parkway to or from their homes, using
recreational paths near the routes, and viewing the routes from their homes or properties) than
Routes 3 or 4.

Overall, the visual changes from all route alternatives would be most perceptible to the greatest
number of viewers where they cross and/or are adjacent to major road corridors or are visible
from nearby residential areas. However, there is a range of visual change and viewer sensitivity
that contributes to some variability in level of visual impact along each route. In addition to the
factors described above, other factors that influence the level of visual impact along the proposed
route options include the following:

e Existing topography, vegetation (especially tall trees), and buildings/structures help screen
some views of the proposed route infrastructure and limit most views to the foreground in the
Project study area;

e There is a high degree of human influence on the landscape in this area with a range of
development from suburban residential areas to light industrial and commercial areas; and

—
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

e A large portion of the study area is already developed for data center and other industrial uses
and continues to grow, which necessitates additional infrastructure (e.g., roads, sewers, cell
towers, transmission and distribution lines) and results in a changing visual setting.

5.4 CULTURAL RESOURCES

ERM conducted a pre-application analysis (the analysis) of potential impacts on known cultural
resources along and near the Project routes in accordance with the VDHR’s Guidelines for
Assessing Impacts of Proposed Electric Transmission Lines and Associated Facilities on Historic
Resources in the Commonwealth of Virginia (VDHR Guidelines) (VDHR 2008). For each route, the
analysis identified and assessed the potential for impacts on previously recorded resources
meeting criteria within the following study tiers as specified in the VDHR Guidelines:

e National Historic Landmarks (NHLs) within a 1.5-mile radius of each route;

e Properties listed on the National Register of Historic Places (NRHP), NHLs, battlefields, and
historic landscapes within a 1.0-mile radius of each route;

e NRHP-eligible and NRHP-listed properties, NHLs, battlefields, and historic landscapes within a
0.5-mile radius of each route; and

e All the above qualifying resources and archaeological sites within the right-of-way for each
route alternative.

ERM obtained data on previously recorded cultural resources within each study tier from the
VCRIS. ERM also reviewed information from the following additional sources to identify locally
significant resources (not otherwise included in the VCRIS) within a 1.0-mile radius of each route:

e History of Loudoun County, Virginia (2024),

e Loudoun County Preservation Society (2024),

e Loudoun County Heritage Commission (2024),

e Loudoun County Preservation and Conservation Commission (2024), and

e Loudoun County African American Historic Architectural Resources Survey (EHT Traceries
2024).

Many of the previously recorded aboveground cultural resources in the vicinity of the routes have
not been assessed for NRHP eligibility and therefore are not included in the analysis, per the VDHR
Guidelines. These resources should be considered potentially eligible for listing in the NRHP until
they are assessed and a determination of their eligibility made by the VDHR. Additionally, there
may be unreported historic and archaeological resources that could be affected by construction or
operation of the Project. Any such resources would be addressed during an intensive cultural
resources survey to be conducted along the Project routes certificated by the SCC in a subsequent
phase of investigation to support permitting.

Along with the records review, ERM conducted field assessments of the architectural resources
and historic districts meeting the criteria and within the applicable study tiers defined by the
VDHR Guidelines. ERM captured digital photographs of each resource with views toward the
applicable route alternative(s). ERM then prepared visual simulations depicting the Project
infrastructure as it would appear in views from each resource (Appendix G) to assess potential

l
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

visual effects on those resources. For the previously recorded archaeological sites under
consideration, ERM examined aerial photographs to assess the current land condition and spatial
relationship between the sites and existing and planned transmission lines. The remainder of this
section presents the results of these assessments.

As discussed in more detail below, ERM identified a combined 17 previously recorded
archaeological sites within the rights-of-way for the Project’s route alternatives. Of these, six are
considered not eligible for listing in the NRHP while the remainder have not been evaluated by
VDHR to determine their eligibility for listing.

Regarding historic architectural resources, ERM identified five previously recorded sites and/or
districts within the study tiers described above. Of these, two are eligible for listing in the NRHP,
one is potentially eligible for listing in the NRHP, and two have not been evaluated to determine
their eligibility for listing but are considered locally significant for purposes of this report.

5.4.1 ARCHAEOLOGICAL SITES AND FINDINGS

Crossings of archaeological sites are considered a routing constraint due to the potential for an
electric transmission line to impact intact archaeological deposits, if present, due to tree clearing,
transmission structure placement, or the use or movement of heavy equipment within a site.
Table 5.4-1 lists and describes the known archaeological sites in the rights-of-way for each route
alternative. The information on the condition of sites is based on previous investigations and air
photo interpretation; however, a confident and complete assessment of the integrity of each site
would require archaeological field investigations. As noted above, a survey would be completed in
a subsequent phase of study for the Project along the routes certificated by the SCC.

ERM identified 17 known archaeological sites within the rights-of-way of the Project’s route
alternatives. Because portions of Golden—Mars Routes 1 through 5 share common alignments,
some sites are crossed by more than one (in some cases, up to all five) route alternative. Fifteen
sites are directly adjacent to or within the rights-of-way of the Golden—-Mars routes. Route 1
crosses 12 sites, Route 2 crosses 11 sites, Route 3 crosses 8 sites, Route 4 crosses 7 sites, and
Route 5 crosses 11 sites. One archaeological site is within the right-of-way of the Lockridge Loop
and another is within the right-of-way of the Sojourner Loop.

The subsections below provide an assessment of potential impacts on sites by route alternative.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.4.1.1 GOLDEN-MARS LINES

Route 1

ERM identified twelve previously recorded archaeological resources mapped directly adjacent to or
within the Route 1 right-of-way: 44LD0111, 44LD0170, 44LD0332, 44LD0333, 44LD0472,
441.D0945, 44L.D1244, 441L.D1311, 44LD1742, 44LD1909, 44L.D1922, and 44LD1978.

441.D0111 is a prehistoric (Early Archaic) temporary camp previously assessed as not eligible for
listing in the NRHP due to impacts from land clearing and commercial development. The Route 1
right-of-way partially intersects approximately 300 feet within the eastern site boundary, with
most of 44LD0111 to the north and west within developed lands in the Company’s Buttermilk
Substation, the right-of-way of existing Line #2152/#2170, and a Digital Loudoun data center.
The site was first investigated in 1979, but efforts in 2015 to find the site again were
unsuccessful. The authors of a subsequent 2016 study speculated that either the site location was
incorrectly plotted in 1979, or the site had been destroyed (Smith and Maas 2016). ERM’s review
of aerial photography indicates the site was disturbed (and likely destroyed) by construction of the
existing transmission line in 2006, the excavation of borrow pits in 2008, and construction of the
data center and substation between 2016 and 2019.

Site 44LD0170 is a prehistoric temporary camp site with an unspecified temporal affiliation.
Approximately 300 feet of the Route 1 crosses the site’s northern boundary. Initially recorded in
1981, the site was the subject of additional Phase I investigations in 2012, 2013, and 2014. After
the 2012 survey, VDHR concluded that the site is not eligible for listing in the NRHP due to low
artifact density. The final survey in 2014 failed to find the site again and current aerial imagery
indicates the area has since been developed, indicating that 44LD0170 has been destroyed
(Monroe 2014). ERM's review of aerial photography indicates that the site was cultivated or fallow
through 2016. An electric distribution line was built across the site in that year, and most of the
site was cleared and graveled for a contractor yard or parking area in 2019. The site is nearly
completely covered by the parking area and adjacent road.

Site 44L.D0332 is an unknown prehistoric temporary camp site disturbed by previous land clearing
and the installation of a paved walking trail. Approximately 200 feet of the Route 1 right-of-way
intersects the northwestern boundary of the site, which has not been assessed for NRHP-eligibility.
The original site form for 44LD0332 records a light lithic scatter lacking in diagnostic artifacts or
intact cultural features (Rust and Wilson 1981a). ERM’s review of aerial photography indicates the
site area was cultivated through the mid-1990s, then fallow through the mid-2000s, then
disturbed by construction of Loudoun County Parkway and an adjacent walking path from 2006 to
2007. Due to the previous ground disturbance, it is unlikely that any intact cultural remains are
present at the site.

Site 44LD0333 is an unknown prehistoric temporary camp site that has been disturbed by
previous land clearing and the installation of a paved walking trail. The Route 1 right-of-way
crosses more than 100 feet within the northern half of the site, which has not been assessed for
NRHP-eligibility. The original archaeology site form for 44LD0333 recorded a light lithic scatter
lacking in diagnostic artifacts or intact cultural features (Rust and Wilson 1981b). Review of aerial
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

photography by ERM indicates the site area was cultivated through the mid-1990s, then fallow
through the mid-2000s, then disturbed by construction of a Loudoun County Parkway and an
adjacent walking path from 2006 to 2007. Due to previous ground disturbance, it is unlikely that
any intact cultural remains are present at the site.

441.D0472 is a prehistoric (Late Archaic) lithic scatter previously disturbed by road grading, whose
eligibility for listing in the NRHP is undetermined (Haynes 1990). The site’s western boundary is
directly adjacent to the Route 1 right-of-way. Based on ERM’s review of aerial photography,
441.D0472 is within a small area which has been forested since at least 1949. Although adjacent
areas have been cultivated and/or disturbed by road construction and/or utility installations, ERM
found no direct evidence of previous disturbance at the site on examined aerial photography. The
site condition is therefore unknown.

441.D0945 is a historic (twentieth century) multiple-dwelling site previously disturbed by
surrounding commercial development and roadside grading, although the eligibility of the site for
listing in the NRHP is undetermined. Most of the site is within the Route 1 right-of-way. A previous
Phase I survey recorded a historic artifact scatter they associated with two structures east of the
site dating from the 1960s that were demolished by 1994 (Goode 2002). Review of aerial
photography by ERM indicates that the area within the site boundary was cultivated or fallow
farmland from at least 1949 to 2004. In 2002, an electric distribution line was built across the
southern edge of the site and in 2006 the site was disturbed by grading and commercial
development. The site today is partially covered by a parking lot and partially covered by a paved
walking trail and Old Ox Road. There is little potential of intact deposits at the site from the
previous impacts.

441 D1244 is a historic (eighteenth century) farmstead site whose eligibility for listing in the NRHP
is categorized in VCRIS as unevaluated; however, the history of cultural resource investigations
indicates the site was previously determined or treated as eligible. More than 100 feet of Route 1
crosses the site’s northern boundary. A 2019 Phase III mitigation investigation found many
diagnostic artifacts and intact cultural features associated with the farmstead within the central
portion of the site area (Smith 2020).> ERM’s review of aerial photography indicates that the
Route 1 right-of-way is due north of the part of the site covered by the Phase III investigation, in
a partially cleared forested area next to the Dulles Greenway. While this area may have been
impacted by previous road and utility construction, there is no conclusive evidence of previous
disturbance on examined photography. Therefore, intact deposits and features could exist in the
portion of the site crossed by the route.

44LD1311 is a historic (nineteenth and twentieth century) dwelling site whose eligibility for listing
in the NRHP has not been assessed. The Route 1 right-of-way crosses less than 100 feet of the
southern boundary of the site. A 2025 Phase I recorded 44LD1311 as a historic domestic artifact
scatter, partially destroyed by previous ground disturbance activities (Thunderbird Archeology
2005). ERM's review of USGS topographic quadrangles found two structures at the site on a map
dating from 1951 and one structure on a map dating from 1966. Aerial photography dating from

5 Completion of a Phase III-level investigation at the site implies it was considered or treated as eligible for
listing in the NRHP.
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1949 to 1994 shows multiple farm structures at the site, but all buildings are gone on
photography from 2002. The eastern approximately one-third of the site was paved over by a
road in 2020.

44L.D1742 is a historic (early twentieth century) schoolhouse site (Carter Schoolhouse) previously
evaluated as not eligible for listing in the NRHP. The site is entirely within the Route 1 right-of-way
in a forested area east of Carters Schoolhouse Road. Previous Phase I and Phase II investigations
at 44LD1742 in 2016 recorded the ruined foundation of a one-room schoolhouse with modern
dumping obscuring much of the archaeological remains (Ward et al. 2016). The site is located on
in a forested area. ERM’s review of USGS topographic quadrangles found the school depicted on
maps from 1951 and 1966 but not on maps from 1994. The school is visible on aerial photography
dating from 1949 to 1980.

441.D1909 is a historic (twentieth century) single dwelling site previously determined not eligible
for listing in the NRHP. Less than 50 feet of Route 1 crosses the southernmost portion of the site.
A 2020 Phase I survey recorded a light historic artifact scatter lacking intact cultural deposits or

features and with little research value (Smith and Gryctko 2021). ERM'’s review of historic USGS

topographic quadrangles indicates that the dwelling once present at the site was built in the first
half of the 20% century sometime after 1908 and prior to 1952. The dwelling and an outbuilding

are visible on aerial photography of the site dating from the early 1960s to 2015. Both buildings
appear to have been demolished between 2015 and 2016. The site is area is currently forested,

with a concrete pad and debris visible through the foliage on 2024 aerial photography.

441 D1922 is a late nineteenth to early twentieth-century single dwelling site, characterized by
structural ruins and a scatter of domestic and architectural artifacts, whose NRHP-eligibility has
not been assessed, although it was recommended not eligible by a previous investigator. The site
is directly adjacent to the Route 1 right-of-way in a forested area bordered to the east and north
by roads and to the west by a residential development. The investigators for a 2021 Phase I
survey concluded that between 25 and 49 percent of the site was destroyed (Nubgaard 2021).
ERM’s review of USGS topographic quadrangles documented one or more structures at the site on
maps dating from 1915 to 1994. Aerial photography dating from 1949 to 1991 similarly show a
farmhouse and outbuildings at the site. The buildings were removed from the site by 2022. Other
than removal of the buildings, there is no indication of previous disturbance at the site in
examined images.

441.D1978 is a historic (20th century) artifact scatter disturbed by previous land clearing activities
and construction of an access road, which bisects the site. According to the VCRIS, the site’s
eligibility for listing in the NRHP is undetermined, although a 2022 Phase I survey interpreted the
site as a secondary deposit of domestic refuse not eligible for listing in the NRHP (Jockel 2022).
Route 1 intersects the northwest corner of the site, which is forested other than the access road.
ERM’s review of aerial photography suggests that the access road occupies what was once a small,
tree-lined drainage passing through a cultivated field in production from at least 1949 to the early
1990s. At that time, the field began reverting to forest, with the access road cleared in 2006.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

Route 2

ERM identified 11 previously recorded archaeological resources mapped within the Golden-Mars
Route 2 right-of-way. Of these, seven sites—44LD0111, 44LD0170, 44LD0333, 44LD0472,
441.D0945, 44L.D1742, 44L.D1909, and 44LD1978—are along segments of Route 2 that share a
common alignment with Route 1. Impacts on these sites would be the same as described above
for Route 1. The Route 2 right-of-of-way intersects a ninth site, 44LD0332, also crossed by

Route 1 but along a different alignment. As noted above, ERM concluded based on the results of a
previous survey and review of site conditions via aerial photography, that due to previous ground
disturbance, intact cultural remains are unlikely to be present at the site.

441.D0334 is an unknown prehistoric temporary camp site that has been previously disturbed by
land clearing and is currently unevaluated for NRHP-eligibility. More than 100 feet of Route 2
bisects the northeastern portion of the site. A 2003 survey recorded a light surface lithic scatter
described as largely destroyed (Richards 2003). ERM’s review of aerial photography indicates the
site area was cultivated from at least 1949 to the mid-1990s and fallow from then until through
2008. The Loudoun Valley Estates II residential development was built between 2010 and 2012 on
the parcel containing the site, with the resource in a cleared area on the periphery of the
development maintained as mowed grassland. Based on the results of the previous study and
observed impacts, it is unlikely that intact cultural deposits are present at the site.

44L.D0335 is an prehistoric temporary camp whose eligibility for listing in the NRHP is
undetermined. Approximately 200 feet of Route 2 bisects the site, which occupies a forested area
along Broad Run. When first recorded in 1981, the site consisted of a surface scatter of non-
diagnostic lithic artifacts. A 2004 Phase I survey found one lithic artifact on the site surface. The
2004 investigators additionally noted that construction of the Broad Run Interceptor through the
area appeared to have disturbed the site (Bodor and Hoffman 2004). ERM’s review of aerial
photography indicates that the site area was cultivated or fallow from at least 1949 through the
1980s, then reforested through the 1990s, remaining as such today. Based on the previous
surveys, it is unlikely that intact cultural deposits are present at the site.

Route 3

ERM identified eight previously recorded archaeological resources mapped within the Golden-Mars
Route 3 right-of-way. Of these, seven sites—44LD0111, 44LD0170, 44L.D0472, 44L.D0945,
441L.D1742, 44LD1909, and 44LD1978—are along segments of Route 3 that share common
alignments with Routes 1 and/or 2. Impacts on these sites would be the same as described above
routes 1 and 2. The Route 3 right-of-of-way also intersects 44LD0335, but along a different
alignment than Route 2. As noted above, ERM concluded based on the results of a previous survey
and review of site conditions via aerial photography, it is unlikely that intact cultural deposits are
present at the site.

Route 4

ERM identified seven previously recorded archaeological resources mapped within the Golden-Mars
Route 4 right-of-way: 44LD0111, 44LD0170, 44LD0472, 44L.D0945, 44L.D1742, 44LD1909, and
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

441.D1978. All seven sites are along segments of Route 4 that share common alignments with
Routes 1, 2, and/or 3. Impacts would be the same as described above for the other routes.

Route 5

ERM identified 11 previously recorded archaeological resources mapped within the Golden-Mars
Route 5 right-of-way. Of these, ten sites—44L.D0111, 44L.D0170, 44L.D0472, 44LD0945,
441.D1244, 44L.D1311, 44LD1742, 44L.D1909, 44L.D1922, and 44L.D1978—are along segments of
Route 5 that share common alignments with Routes 1, 2, 3, and/or 4. Impacts would be the same
as described above for the other routes.

Site 44L.D0330 is a prehistoric temporary campsite with an unspecified temporal affiliation whose
eligibility for listing in the NRHP has not been assessed. Approximately 205 feet of Route 5 bisects
the center of the site, which was recorded in 1981 and has not been subject to further survey
(Rust 1981). Based on current aerial imagery, the site is beneath and was likely destroyed by
construction of a road.

5.4.1.2 LOCKRIDGE 230 KV LOOP

ERM identified one previously recorded archeological resource within the Lockridge Loop. Site
441.D1916 is a prehistoric lithic scatter with an unspecified temporal affiliation that has been
determined not eligible for listing in the NRHP. Approximately 300 feet of the route crosses the
site’s southern boundary. A 2018 Phase I survey LLP recorded the site as a light lithic scatter
lacking in diagnostic artifacts or intact cultural features (Cascardi et al. 2020). ERM’s review of
aerial photography indicates that the site was pasture or agricultural land from at least 1949
through the 1970s. Since then, the site has reforested and remains woodland.

5.4.1.3 SOJOURNER 230KV LOOP

ERM identified one previously recorded archeological resource mapped within the Sojourner Loop.
441.D1737 is a historic (twentieth century) farmstead site that has been evaluated as ineligible for
listing in the NRHP. Approximately 200 feet of the route intersects the southern portion of the site.
The VDHR evaluation notes indicate that the site consisted of a historic farmhouse and barn, with
evidence that the house was burned and the remains removed from the site. No additional cultural
features were identified. The VDHR investigators concluded the site lacked the subsurface integrity
to be considered significant (Wanner 2016). In 2021 the Company’s Sojourner Substation was
built over the site.

5.4.2 ABOVEGROUND HISTORIC RESOURCES AND FINDINGS

Each route alternative reviewed in this study has the potential to affect historic architectural sites
and districts. This section of the report presents information on known aboveground cultural
resources in the vicinity of each route alternative, using the VDHR's tiered study area model
described above. The locations of resources relevant to the routes are depicted on Figure 5.4.2-1.
Individual descriptions of the resources are provided in the Pre-Application Analysis Report, which
is attached as Appendix H. Some of these resources could be affected regardless of which Golden-
Mars route is certificated by the SCC for the Project.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

5.4.2.1 GOLDEN-MARS LINES

ERM identified five resources within the study tiers for Routes 1 through 5 (Table 5.4-2). In each
case, the resource is along an alignment shared by all five route alternatives; thus, the impact
assessment for each route is the same. ERM conducted a field reconnaissance at each resource to
assess conditions and take photographs to support the preparation of simulations. Based on the
simulations, construction and operation of new transmission infrastructure along the five routes
would have a minimal impact on each resource, as discussed below.

The Dulles International Airport Historic District (053-0008), which is within the Dulles Airport
property, is approximately 0.4 mile south of the common alignment of the routes at their terminus
at the Company’s approved Mars Substation. The resource’s southern runway and associated
taxiways are closest to the routes, with grass directly surrounding the runway bordered by trees.
Simulations indicate that the tops of transmission structures could be visible from portions of the
district during leaf-off seasons and from the air as aircraft take off and land. The structures would
only be visible from the westernmost runway and would not be visible from the district’s terminal.
In addition, the recorded boundary for the resource encompasses 1,300 acres, of which only a
small portion (approximately 4.4 acres) is within the 0.5-mile study tier for the routes. Mature
vegetation and distance between the district and transmission line would likely to block the view
from vantage points throughout most of the district (i.e., except for the southern runway and
associated taxiway). Thus, ERM recommends that the Golden-Mars Lines would have a minimal
impact on 053-0008.

The W&OD Railroad Historic District (053-0275) traverses the common alignment of Routes 1
through 5 in an area where the alignment collocates with Dominion’s existing Lines #2150/2081.
The surrounding area is urban, with multiple commercial buildings. The routes would cross the
resource in two locations where the 230 kV and 500 kV are separated exiting the future Golden
Substation. Simulations indicate that the Golden-Mars Lines would be visible from other portions
of the resource. Multiple existing Dominion transmission lines intersect the district and share its
right-of-way, and these lines would be more prominent in the landscape than the Golden-Mars
Lines, except where they cross the resource. Away from this crossing, the Project’s new
transmission infrastructure would be visible to viewers near the resource, but the visibility would
be small in comparison to the resource as a whole. Thus, ERM recommends that the Golden-Mars
Lines would have a minimal impact on 053-0275.

Guilford Baptist Church (053-0968) is approximately 0.5 mile southeast of the common alignment
of the Golden-Mars Lines. Numerous commercial structures and modern townhouses are between
the resource and routes. Simulations indicate that three transmission structures would be faintly
visible in the distance when looking to the west from the resource, but existing Dominion
transmission lines would be more prominent in the landscape. The route would not be visible to
the northwest, due to intervening infrastructure. Because the Project would introduce an
additional modern element to the landscape (albeit small), it constitutes a change in viewshed.
Thus, ERM recommends that the Golden-Mars Lines would have a minimal impact on 053-0968.

Tippet’s Hill Cemetery (053-6406) is approximately 0.5 mile southeast of the common alignment
of where the Golden-Mars Lines intersect Dominion’s existing Lines #2165/#2170 south Waxpool
Road. The surrounding environment is urban, with large data centers directly between the routes
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and resource. Simulations indicate that transmission structures installed along the alignment
would be mostly screened by the data centers located directly adjacent to the resource. The tips
of three structures near the intersection of Waxpool Road and Pacific Boulevard, would be visible
when looking to the northwest from the resource’s northwestern corner. It is important to note
that Dominion’s existing Lines #2165/2170 are approximately 160 feet south of the resource and
are visible when looking from the resource’s southern and eastern boundary. This, in addition to
the data centers, has already added modern elements to the landscape. While the viewshed
impact from the Golden-Mars Lines would be minor, it nonetheless constitutes a change, because
it introduces an additional modern element into the landscape. Thus, ERM recommends that the
Golden-Mars Lines would have a minimal impact on 053-6406.

Ox Road Trace (053-6416) is approximately 165 feet northwest of the common alignment of the
routes where they are adjacent to Dominion’s existing Lines #2149/#2203/#2214. The
surrounding area mostly consists of data centers and wooded areas along Broad Run, which is
directly south of the resource (the former alignment of Ox Road likely crossed the creek in this
location). Simulations indicate that multiple sets of transmission structures would be visible to the
east and south from inside the road trace. Existing data centers and transmission lines have
compromised the resource’s historic viewshed. In addition, Dominion’s existing Line #2149/2203
currently intersects the resource. Other than the southern and eastern viewshed, viewsheds from
the Ox Road Trace would remain unchanged. The new Project infrastructure would be visible from
multiple vantage points within the resource and would add additional modern elements to the
landscape but would not significantly change existing conditions. Thus, ERM recommends that the
Golden-Mars Lines would have a minimal impact on 053-6416.

TABLE 5.4-2 HISTORIC RESOURCES IN VDHR TIERS FOR THE GOLDEN-MARS LINES

Buffer Resource Category Resource Description Impact

(miles) Number

1.0to 1.5 National Historic Landmarks NA None identified NA

0.5to0 1.0 National Register Properties (listed) NA None identified NA
Locally Significant 053-0968 Guilford Baptist Church | Minimal

0.0 to 0.5 . . - 053-0008 Dulles International Minimal

National Register—eligible Airport Historic District

053-6406 Tippet’s Hill Cemetery | Minimal
Locally Significant
053-6416 Ox Road Trace Minimal

0.0 National Register—eligible 053-0276 Washington & Old Minimal
(within ROW) 9 9 Dominion Railroad

NA = not applicable; ROW = right-of-way.

5.4.2.2 LOCKRIDGE 230 KV LOOP

ERM identified one resource—Ox Road Trace (053-6416)—within the study tiers for the Lockridge
Loop (Table 5.4-4). The impacts of the Golden—Mars Routes on this resource are described in
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Section 5.4.2.1. Simulations indicate that transmission infrastructure installed along the Lockridge
Loop would not be visible from the resource; therefore, ERM recommends that the Lockridge Loop
would have no impact 053-6416.

TABLE 5.4-3  HISTORIC RESOURCES IN VDHR TIERS FOR THE LOCKRIDGE LOOP

Buffer Resource Category Resource Description Impact
(miles) Number
0.5to0 1.0 Locally Significant 053-6416 Ox Road Trace No impact

5.4.2.3 SOJOURNER 230 KV LOOP

ERM identified one resource—Dulles International Airport Historic District (053-0008)—within the
study tiers for the Sojourner Loop (Table 5.4-5). The impacts of the Golden-Mars Routes on this
resource are described in Section 5.4.2.1. Simulations indicate that the Sojourner Loop would not
be visible from the resource.; therefore, ERM recommends that the Sojourner Loop would have a
no impact 053-0008.

TABLE 5.4-4  HISTORIC RESOURCES IN VDHR TIERS FOR SOJOURNER LOOP

Buffer Resource Category Resource Description Impact
(miles) Number
0.0 to 0.5 National Register—eligible | 053-0008 Dulles International No impact

Airport Historic District

5.4.3 SUMMARY OF EXISTING DATA COLLECTED UNDER SECTION 106 OR 110 OF
THE NATIONAL HISTORIC PRESERVATION ACT

Some portions of the route alternatives were previously surveyed for cultural resources. Research
indicates that 86 prior Phase I cultural resource surveys have been conducted within 1.0 mile of
the routes, including 31 that overlap portions of individual routes. Because the route alternatives
share some common segments, many of the previous surveys have covered portions of multiple
routes. The previous surveys relevant to the route alternatives are identified in Appendix H,
Stage 1 Pre-Application Analysis (see Section 2.4, Table 11 and Attachment 2).
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5.5 ENVIRONMENTAL JUSTICE

5.5.1 EXISTING CONDITIONS

5.5.1.1 IDENTIFICATION OF ENVIRONMENTAL JUSTICE POPULATIONS

State guidelines established in the Virginia Environmental Justice Act (VEJA) of 2021 (VA. Code §§
2.2 234 through 235) are more stringent than previously applicable federal guidelines.® State
guidelines form the basis of this study.

VEJA defines “Environmental Justice” and “Environmental Justice Community” as follows (Va. Code
§ 2.2-234):

e “Environmental Justice” means the fair treatment and meaningful involvement of every
person, regardless of race, color, national origin, income, faith, or disability, regarding the
development, implementation, or enforcement of any environmental law, regulation, or policy.

e “Fair treatment” means the equitable consideration of all people whereby no group of people
bears a disproportionate share of any negative environmental consequence resulting from an
industrial, governmental, or commercial operation, program, or policy.

e “Meaningful involvement” means the requirements that (i) affected and vulnerable community
residents have access and opportunities to participate in the full cycle of the decision-making
process approximately a proposed activity that will affect their environment or health and (ii)
decision makers will seek out and consider such participation, allowing the views and
perspectives of community residents to shape and influence the decision.

e “Environmental Justice Community” means any low-income community, population of color, or
community of color.

Based on VEJA guidelines, this study identifies E] communities using the criteria described below.
Racial/Ethnic Composition:

e The percent of individuals in an EJ analysis area who identify as a race or ethnicity other than
“white alone, not Hispanic or Latino” is greater than 41% of the total population (the
Commonwealth average) (i.e., a “community of color”); OR

e The percent of any racial or ethnic group that is not “white alone, not Hispanic or Latino” in
the population for the analysis area is greater than the Commonwealth average for that racial
or ethnic group (i.e., “population of color”); OR

e The percent of the population in the analysis area considered linguistically isolated (individual
in households were nobody speaks English at least “very well”) is greater than the
Commonwealth average of 3%.

6 Previous federal EJ guidelines, such as Executive Order 12898 (1994), Executive Order 14096 (2023), and
subsequent guidance from federal agencies including (but not limited to) the Environmental Protection
Agency were rescinded in 2025. These previous guidelines nonetheless established nationwide expectations
regarding consideration of the EJ impacts of major capital projects. The VEJA guidelines are generally similar
to and more stringent than this rescinded guidance.
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Low-Income:

e The share of households with total earnings less than 200% of the Federal Poverty level and
less than or equal to 80% of the median household income of the analysis area is greater than
30% (Va. Code § 2.2-234).

ERM used the Census Block Group (CBG) as the primary unit of analysis for this study because the
CBG is the smallest unit for which U.S. Census Bureau demographic data are available. The EJ
study area and analysis included CBGs entirely or partially within 1-mile of each route alternative.
ERM collected demographic data from the U.S. Census Bureau American Community Survey, 5
Year Estimates (2019-2023) (U.S. Census Bureau 2023d and 2023e). Demographic and
socioeconomic data for CBGs in the study area are depicted on Figure 5.5.1-1.

Based on the EJ criteria thresholds identified above, and as depicted in Figure 5.5.1-1, 29 of 32
CBGs within the analysis area contain EJ communities based on ethnicity/race, while the
remainder have no permanent resident population. Table 5.5-1 provides population and
demographic information for each of the CBGs in the study area, which are identified in the table
by the census tract that contains them.

As shown in Table 5.5-1, every CBG with a permanent population that is crossed by a Project
route alternative is a potential E] community based on populations of color. Thus, the desktop
review results suggest that construction of the proposed facilities would occur almost entirely
within potential EJ communities, regardless of which Golden-Mars alternative route is chosen for
the Project.

Regarding low-income communities, the 1-mile analysis area surrounding the route alternatives is
more affluent than Virginia as a whole. One CBG within the EJ study area meets the criteria for a
low-income population, but this CBG is not crossed by a route.

Of the 32 CBGs in the EJ study area, 12 have a significant linguistically isolated population. Four
of these linguistically isolated populations are in CBGs crossed by at least one route alternative.
Dominion has considered linguistic isolation in their community engagement, offering
simultaneous Spanish translations of the July 30, 2024, virtual community meeting presentation.

5.5.1.2 OTHER SENSITIVE POPULATIONS

ERM used three other indicators to determine if additional socioeconomic burdens contribute to
overall burdens in communities along the routes: education attainment (the percent of people
over age 25 in a CBG with less than a high school education), and age-based vulnerabilities (i.e.,
the percent of people in a CBG under age 5 or over age 64). There is no equivalent VEJA definition
for these groups; however, consistent with the methodology in routing studies for multiple
projects previously approved by the SCC, age-based communities are identified using previously
applicable federal guidance of a meaningfully greater threshold. A CBG is considered to contain a
potential age-based vulnerable community (or community with low education attainment) when
the percentage of the population either below age 5 or above age 64 (or with less than a high
school education) exceeds twice the corresponding state averages.

Most of the residents within 1-mile of the routes have at least a high school education. Two of the
32 CBGs in the study area have populations that meet the criterion described above for
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educational attainment (the percentage of the population with less than a high school education is
more than twice the state average). No routes cross these CBGs.

There are no CBGs in the 1-mile analysis area where the percentage of the population under age
5 is twice the state average or greater. One CBG has a percentage of the population over age 64
that is twice the state average or greater, but this CBG is not crossed by the Project routes.

5.5.1.3 ROUTE SUMMARY

One or more of the route alternatives cross 13 CBGs in the analysis area are directly crossed by
one or more route alternative. Due to the densely populated nature of the area, the shorter
alternatives (Routes 3 and 4) cross the fewest CBGs while Route 5 (the longest alternative)
crosses the most. The Lockridge Loop is contained within one CBG and the Sojourner Loop within
two CBGs.

Table 5.5-1 details the demographic information for each of the CBGs crossed by and within the EJ
study area. In summary:

e Route 1: 10 out of 11 CBGs crossed are potential E] communities.

e Route 2: 9 out of 10 CBGs crossed are potential EJ] communities.

e Route 3: 6 out of 7 CBGs crossed are potential EJ communities.

e Route 4: 4 out of 5 CBGs crossed are potential EJ communities.

e Route 5: 12 out of 13 CBGs crossed are potential EJ communities.

e Lockridge Loop Route: the CBG crossed is a potential EJ community.

e Sojourner Loop 1: 1 out 2 CBGs crossed are potential EJ communities.

5.5.2 IMPACT ASSESSMENT

Golden-Mars Routes 1 through 5 follow the same alignment from the future Golden Substation site
to the Dulles Greenway. This segment of the routes crosses two CBGs, each of which contain a
potential E] community based on populations of color. This area also contains the Lockridge Loop.
The lands crossed in the CBGs consist of either developed commercial or industrial land or
undeveloped forested land, much of which is proposed to be developed for data centers. There are
no residences or residential areas along or adjacent to this segment of the routes.

South of Dulles Greenway, the routes diverge. Routes 1 and 5 generally follow Loudoun County
Parkway cross seven and eight CBGs, respectively, each with potential E] communities based on
populations of color. As discussed in Section 5.1.4, the routes run adjacent to neighborhoods and
within 500 feet of hundreds of dwellings on both sides of Loudoun County Parkway in this area.
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ENVIRONMENTAL ROUTING STUDY RESOURCES AND IMPACTS

In contrast, Routes 2, 3, and 4 continue southeast across mostly forested land in the Broad Run
floodplain to the parcel containing Rosa Lee Carter Elementary School and Rock Ridge High
School. This segment of the routes is collocated with existing Lines #2095/#2218 and crosses two
CBGs, both with potential E] communities based on populations of color. This segment stays
mostly on the southeast side of the floodplain abutting a commercial and industrial development.
Residential subdivisions and dwellings on the northwest side of the floodplain, but the forested
floodplain of Broad Run provides a buffer for most of these dwellings.

At the school parcel containing the schools, Route 2 heads west to Loudoun County Parkway
where it joins Route 1 and follows the same alignment as Routes 1 and 5 for the remainder of its
length. Routes 3 and 4 follow alternate alignments around the campus, then rejoin and continue
south in a common same alignment along the Broad Run floodplain. This segment of the routes
passes near dwellings in subdivisions on either side of the creek, crossing one CBG with a
potential EJ community based on populations of color. There are fewer dwellings along this
segment of the route than along the corresponding shared segment of Routes 1, 2, and 5 along
Prince William Parkway. As with the northern shared segment of Routes 2, 3, and 4, the forested
floodplain along this segment of Routes 3 and 4 provides some buffering from nearby dwellings.

Routes 1 through 5 intersect approximately at the crossing of Old Ox Road, then follow the same
alignment south to the Mars Substation site across two CBGs. While one of these CBGs contains a
potential EJ community based on populations of color, although the area crossed consists of either
undeveloped forest or commercial land with no homes in the vicinity. The other CBG encompasses
Dulles Airport and does not have a resident population. The Sojourner Loop is also in this CBG.

Based on the above discussion, substantial segments of Golden-Mars Routes 1, 2, and 5 pass
through densely populated suburban areas south of the Dulles Greenway. Routes 3 and 4 also
pass near suburban neighborhoods, but these routes generally cross industrial/commercial lands
or woodland, particularly along Broad Run. As such, Routes 3 and 4 pass through fewer CBGs and
pass near substantially fewer dwellings than Routes 1, 2, and 5, as documented in Section 5.1.4.

While all routes cross or pass near suburban neighborhoods in potential E] communities, most of
the CBGs crossed are more affluent than the Commonwealth’s average population, evidenced by
low percentages of low-income residents, high levels of public amenities and parks, and large,
new-build homes. This indicates an overall higher standard of living than the Commonwealth-
average in the communities that would be directly crossed by the Project, regardless of route. The
one CBG in the EJ study area with a significantly high percentage of low-income residents is not
crossed and therefore is unlikely to be affected by the Project.

To ensure that stakeholder concerns regarding the potential direct and indirect impacts of the
Project are understood and considered in routing decisions, Dominion designed and implemented
a comprehensive outreach program early in the Project’s development phase to identify and
engage with all community stakeholders, regardless of EJ community status, including federally
recognized tribes. The outreach program was designed in line with the VEJA and the Company’s
Environmental Justice Policy to share Project materials through written and in-person methods
(e.g., letters and open houses), to document comments provided by stakeholders, and to respond
to feedback by seeking ways to mitigate or avoid identified impacts, including potential
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disproportionate impacts on vulnerable communities. As part of the outreach, the Company
hosted virtual community meetings on July 30, 2024, and January 14, 2025, and an in-person
open house on January 15, 2025.

In assessing whether a community would bear a disproportionately adverse impact from the
Project, ERM considered construction impacts, visual impacts, property devaluation, and health
impacts related to electromagnetic fields (EMF), as discussed below. The various route alternatives
share many similarities. The subsections below provide general discussion of EJ impacts and call
out instances where certain route alternatives may have different impacts.

From an EJ perspective, Routes 1, 2, and 5 are the least preferrable Golden-Mars routes, because
they pass closer to more residences and in more communities than Routes 3 or 4. Routes 3 and 4
pass near fewer homes and subdivisions, primarily by crossing undeveloped forest land along
Broad Run.

As discussed below, impacts on views, property values, and health from construction activities are
not anticipated to be significantly adverse. Thus, while each Golden-Mars route alternative and the
Lockridge and Sojourner Loops cross potential EJ communities, the Project would not have overall
significantly adverse impacts on potential E] communities, regardless of route.

5.5.2.1 CONSTRUCTION ACTIVITIES

Impacts associated with Project construction would be temporary, lasting less than a year.
Regardless of the route selected, construction activity and crews would be present at a particular
location during daytime hours for a few to several days at a time, on multiple occasions
throughout the construction period, between initial right-of-way clearing and final restoration.

Various regulations, industry standards, and BMPs would guide construction and restoration of the
right-of-way. The short-term impacts associated with construction could include equipment noise,
dust, potential changes in traffic patterns, and general ground disturbance. All these impacts
would be short term and temporary.

Noise is generally defined as unwanted sound. The primary noise receptors in the study area
would be residents along the route alternatives. Because Golden-Mars Routes 1, 2, and 5 follow
Loudoun County Parkway, construction would introduce noise to residents along that roadway.
Each of these routes has over 100 residences within 60-feet of their right-of-way. Routes 3 and 4
also pass by residential neighborhoods near Loudoun Reserve Drive and by Rock Ridge High
School, but both routes have fewer than 10 residences within 60-feet of the Project right-of-way.
As such, while Routes 3 and 4 pass fewer suburban neighborhoods, no route avoids passing close
to residences.

During construction, temporary, localized noise from heavy equipment and increased vehicle
traffic is expected to occur during daytime hours. Exceedances of daytime noise limits are not
expected; if they occur, the exceedances would be temporary.

During construction, Dominion would minimize ground-disturbing activities to the extent
practicable. Following construction, Dominion would remove construction-related equipment and
debris from the right-of-way and restore the land within the right-of-way as closely as possible to
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preconstruction conditions. Dominion would maintain the right-of-way with herbaceous cover
during operations.

5.5.2.2 VISUAL IMPACTS

Section 5.3 (Visual Resources) assesses the Project’s visual impacts. Because all the routes cross
CBGs with sensitive populations and/or potential EJ communities, many of the KOPs used in the
analysis of visual impacts are representative of views in potential E] communities. Regardless of
which Golden-Mars route alternative is chosen, the visual impact would be moderate to high and
numerous residential areas within potential E] communities would be impacted. Both the
Lockridge and Sojourner Loops would have minor impacts on visual resources, due to their
location away from populated areas.

5.5.2.3 PROPERTY VALUES

Affected communities and landowners often express concern that the presence of transmission
lines in the viewshed of homes could adversely affect aesthetics, resulting in the reduction of
property values and deterring potential buyers. Indirect impacts on property values caused by
direct visual impacts from high-voltage transmission lines (i.e., lines carrying more than 69 kV)
depend on proximity, visibility, size, and type of transmission structures; easement landscaping;
and surrounding topography. Based on a review of industry research published in peer-reviewed
journals and trade journals, residential property values and sales prices are primarily affected by
factors unrelated to the presence of a transmission line. Other factors have been shown through
research to have greater influence on the value of residential property than the presence of a
transmission line, such as location, type, and condition of improvements to the property;
neighborhood; and local real estate market conditions (Jackson and Pitts 2010; Anderson et al.
2017).

Table 5.1-7 includes the number of homes that are within 500 feet of the route centerlines. The
landscapes that the routes pass through are predominantly suburban, though Routes 3 and 4 pass
through more mixed-use industrial and commercial areas and wooded areas. No route completely
avoids passing near centers of population.

5.5.2.4 HEALTH IMPACTS

The conclusions of multidisciplinary scientific review panels assembled by national and
international scientific agencies during the past three decades are the foundation of Dominion’s
opinion that no adverse health impacts are anticipated to result from the operation of the
transmission infrastructure.

Research on electromagnetic fields (EMF) and human health varies widely in approach. Some
studies evaluate the impacts of high, short-term EMF exposures not typically found in people’s
day-to-day lives on biological responses, while others evaluate the impacts of common, lower EMF
exposures found throughout communities. Studies also have evaluated the possibility of impacts
of long-term exposure (e.g., cancer, neurodegenerative diseases, and reproductive impacts).
Altogether, this research includes well over 100 epidemiologic studies of people in their natural
environment, and many more laboratory studies of animals (in vivo) and isolated cells and tissues
(in vitro). Standard scientific procedures, such as weight-of-evidence methods, were used by the
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expert panels assembled by agencies to identify, review, and summarize the results of this large
and diverse research.

The reviews of EMF-related biological and health research have been conducted by numerous
scientific and health agencies, including, for example, the European Health Risk Assessment
Network on Electromagnetic Fields Exposure, the International Commission on Non-Ionizing
Radiation Protection, the World Health Organization, the Institute of Electrical and Electronics
Engineers International Committee on Electromagnetic Safety, the Scientific Committee on
Emerging and Newly Identified Health Risks of the European Commission, and the Swedish
Radiation Safety Authority (formerly the Swedish Radiation Protection Authority; WHO 2007;
SCENIHR 2009, 2015; ICNIRP 2010; SSM 2015, 2016, 2018, 2019, 2020, 2021, 2022; ICES
2019). The general scientific consensus of the agencies that have reviewed this research, relying
on generally accepted scientific methods, is that the scientific evidence does not confirm that
common sources of EMF in the environment, including transmission lines and other parts of the
electric system, appliances, etc., are not a cause of any adverse health impacts. More information
on Dominion’s opinion can be found at https://www.dominionenergy.com/projects-and-
facilities/electric-projects/emf (Dominion Energy 2024).

5.6 GEOLOGICAL RESOURCES

The Project study area is within the Piedmont geologic province, which lies between the
mountainous Blue Ridge province to the west and the terraced slopes of the Coastal Plain province
to the east. The Piedmont is characterized by rolling topography, thick soils, and heavily
weathered bedrock primarily caused by the region’s humid climate. The geologic terranes of the
province are relatively complex; many of the rock units are separated by faults and contain
various igneous and metamorphic histories. Based on review of the Geologic Map of Virginia, the
Project is within a Mesozoic basin situated between the Blue Ridge and Western Piedmont-
Potomac Terranes (William and Mary Department of Geology 2024).

5.6.1 EXISTING CONDITIONS

Beginning at Golden Substation, Golden—-Mars Routes 1 through 5 cross Triassic-age shale and
siltstone belonging to the Newark Supergroup, prior to encountering a section of igneous mafic
bedrock (diabase). Each route then re-encounters intervals of interbedded shale, siltstone, and
sandstone, as well as the diabase unit. The routes terminate at Mars Substation within a bedrock
unit consisting of intermixed shale and siltstone.

The Lockridge Loop begins and ends within sections of the Newark Supergroup shale and siltstone,
with a crossing of diabase in the center of each route.

The Sojourner Loop is within a section of Newark Supergroup shale and siltstone.

5.6.2 MINERAL RESOURCES

ERM reviewed publicly available Virginia Energy datasets (2023), USGS topographic quadrangles
(2025), and recent digital aerial photography (Loudoun County 2024) to identify mineral
resources in the study area. Based on this review, there are no active mines within 0.25 mile of
the Golden—-Mars routes, Lockridge Loop, or Sojourner Loop. The closest active permitted mine lies
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approximately 1.5 miles south of the Mars Substation site, with the closest inactive mine resource
site approximately 0.4 mile southeast of the common alignment of Routes 1 through 5.

5.6.3 IMPACT ASSESSMENT

Because the closest active mineral resource site is lies approximately 1.5 miles from the nearest
Project component, the Project would have no impact on mineral resources.
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6 COMPARISONS, CONCLUSIONS, AND RECOMMENDATIONS

On behalf of Dominion, ERM identified, assessed, and compared five route alternatives (Routes 1
through 5) for the Golden-Mars 500-230 kV Lines, as well as the routes for the Lockridge 230 kV
Loop and Sojourner 230 kV Loop. The routes were identified and evaluated based on multiple
criteria, including the Project’s purpose and need, engineering considerations, environmental
impacts, land use planning, land ownership, and potential impacts to the community. Based on
comparison of the advantages and disadvantages of each route alternative discussed in Section 4,
Route Alternatives, and below, ERM and Dominion determined that either Route 3 or Route 4
would reasonably minimize adverse impacts to the greatest extent reasonably practicable on the
scenic assets, historic and cultural resources, and environment, as well as on planned
developments. Although Route 4 is superior to Route 3 when comparing metrics such as proximity
to dwellings, crossings of park land, and waterbody crossings, LCSB has not consented to either
route. Route 3 remains the second least impactful route overall, the County’s secondary route
preference, and the route that the Company believes to be least impactful to LCSB property. This
study therefore recommends Route 3 as the preferred route alternative.

Routing the Golden-Mars Lines was an iterative process informed by information gathered by ERM
over the past year through participation in the outreach and coordination efforts between
Dominion and various stakeholders (including the Loudoun County BOS, and County staff, the
LCSB, LCSB staff, residents, and other stakeholders). To help contextualize the data presented in
the routing study, an explanation of how the Golden-Mars routes were characterized and
discussed with stakeholders and community members is provided below.

During the community meetings and stakeholder outreach, the Golden-Mars route alternatives
were often referred to as either a “Loudoun County Parkway route” or a “School route/Broad Run
route,” distinguishing between the two potential route corridors south of the Dulles Greenway.

The first corridor consists of Routes 1 and 5, which are collocated with portions of Loudoun County
Parkway. The routes in this corridor were generally referred to as the “Loudoun County Parkway
routes”. The second corridor consists of Routes 3 and 4, which cross portions of the Rock Ridge
High School Campus and Rosa Lee Carter Elementary School campus—both Loudoun County
Public Schools properties. The routes in this corridor were generally referred to as the “School
routes” or "Broad Run routes”. Route 2 collocates with Loudoun County Parkway and crosses
Loudoun County Public Schools property but was generally considered to be among Loudoun
County Parkway route, since Route 2 parallels that road for 1.5 miles. These characterizations
summarize the main alignment or location differences between the Golden-Mars Lines route
alternatives: those routes along Loudoun County Parkway versus those crossing portions of School
Board property.

Golden-Mars Routes 1 and 5 (Loudoun County Parkway routes) are longer, require more right-of-
way, and would be more visually impactful to neighborhoods and residents but avoid public
lands—namely, the School Board property and County parklands—and are less environmentally
impactful, due to their avoidance of the Broad Run stream corridor. Routes 1 and 5 are preferred
by certain stakeholders, such as the Loudoun Wildlife Conservancy (Fergueson 2025). The relative
benefits notwithstanding, by avoiding Broad Run, Routes 1 and 5 forgo the main collocation
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opportunity in the southern half of the study area, specifically Dominion’s existing 230 kV Lines
#2218 and #2095 corridor, which already follows Broad Run.

Route 5 is further distinguished as the only “immediately buildable” route, in the sense that it is
the only Golden-Mars route alternative that does not rely on crossing public lands except for <0.1
acre portion of a BOS-owned property that the County indicated verbally was acceptable to cross.
By comparison, Routes 1, 2, 3, and 4 cross BOS open space easements, County-owned land, and/
or Loudoun County School Board-owned land. Without consent from the Loudoun County Board of
Supervisors and/or the Loudoun County School Board to cross their properties, Routes 1, 2, 3,
and 4 are not buildable.

Golden-Mars Routes 3 and 4 (the School routes or Broad Run routes) follow Broad Run and the
existing transmission line corridor and are shorter, less impactful to adjacent neighborhoods and
residences, better collocated with existing transmission lines, and less visible, but are more
environmentally impactful, because either route would adversely affect forests and natural
resources in the Broad Run stream corridor. The advantages in collocation and avoidance of homes
and residents are so significant, however, that on January 22, 2025, the Loudoun County Board of
Supervisors voted (8 votes for, 0 against, and 1 abstention) to:

“...affirm the County’s position identifying Route 4 of the Golden to Mars
Transmission Line alignment as the County’s preferred route and Route 3 of the
Golden to Mars Transmission Line alignment as the County’s secondary route
preference” and further “direct (County) staff to send a letter to the Loudoun
County Public Schools requesting their support of either Routes 3 or 4 of the
proposed Golden to Mars Transmission Line alignment” (BOS 2025).

Loudoun County customarily responds to agency letters only after a project filing. This is the first
known instance of the Loudoun County BOS voting on a resolution in favor of specific routes prior
to an SCC filing.

The complete Feature Crossing Table, provided as Appendix D, lists the potential impacts on
resources by each route alternative. The following subsections provide a comparative analysis of
relevant resource impacts for the Golden-Mars route alternatives. ERM determined there were no
meaningful differences between the route alternatives with regards to land use and land cover,
existing or planned transportation infrastructure, airport and heliports, cultural resources, or
geological and mineral resources. As a result, these resources are either not discussed further in
this section or they are incorporated into other relevant resource discussions.

Because no viable route alternatives were identified for the Lockridge 230 kV Loop and Sojourner
230 kV Loop, no further comparative analysis is provided for these Project components.

6.1 COMPARISONS OF ALTERNATIVES

This analysis compares Golden-Mars Routes 1 through 5 across key metrics, including length,
right-of-way required, environmental considerations, and community effects. Each metric is
quantified where possible to allow direct comparison. Table 6.1-1 summarizes the overall length,
right-of-way requirements, and collocation information for each route. Table 6.1-2 summarizes the
number of dwellings near each of the Golden—Mars routes. Table 6.1-3 summarizes the key
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environmental impacts of the Golden-Mars routes, including wetland, waterbody, and forest
impacts.

6.1.1 ROUTE LENGTH, RIGHT-OF-WAY AND COLLOCATION

Golden-Mars Routes 3 and 4 are the shortest routes, requiring the least new right-of-way—
approximately 20% less than Routes 1, 2, and 5. Routes 3 and 4 also maximize collocation
opportunities by following the Broad Run corridor, parallel to the Company’s existing Lines #2095
and #2218.

6.1.2 NEIGHBORHOODS AND DWELLINGS

Golden-Mars Routes 3 and 4 would impact a significantly fewer number of dwellings and would be
less visible from adjacent neighborhoods and would therefore have substantially lesser impacts on
neighborhoods and residents.

6.1.3 WETLANDS, WATERBODIES, AND FORESTS

Notable findings related to these environmental resources include:

e Routes 1 and 5 minimize overall wetland impacts and especially impacts on forested wetlands.
e Routes 1 and 5 would have the smallest overall forest impacts.

e Route 2 would have the largest impacts on wetlands and the largest number of stream
crossings.

e Routes 3 and 4 have the longest crossings of Broad Run Stream Valley Park and River and
Stream Corridor Resource areas despite being collocated with existing utility corridors.

e Routes 1 and 5 minimize impacts to park lands but create new utility corridors within and
adjacent to predominantly suburban residential neighborhoods as well encroaching on multi-
use pedestrian paths along Loudoun County Boulevard.
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6.2 COMPARISON SUMMARY

This section summarizes the notable and significant differences between the Golden-Mars route
alternatives as discussed in the preceding portions of this Routing Study.

Golden-Mars Route 1

Strengths:

e Second least wetland impacts (9.4 acres of new forested wetland impacts)
e Second least impacts to forests (50.3 acres)

Limitations:

e Second-greatest requirement for new right-of-way

e Limited collocation (30%) along existing transmission line corridors

e Second greatest proximity to neighborhoods and dwellings (984 homes within 500 feet)
e Significant conflict with planned developments

e High visibility through residential areas

e Not buildable without BOS consent to cross open space easements

Golden-Mars Route 2

Strengths:

e Moderate collocation (43% of route length) along existing transmission corridors
e Balances environmental and community impacts

Limitations:

e Moderate residential proximity (697 homes within 500 feet) compared to Route 1 and Route 5
e Significant wetland impacts (15.5 acres of new forested wetland impacts)
e Multiple crossings of Broad Run

e Not buildable without Loudoun County BOS and Loudoun County School Board consent to
cross open space easements, parkland, and school property

Golden-Mars Route 3

Strengths:

e Shortest route (8.3 miles), equal to Route 4

e Good collocation (48% of route length) along existing transmission line corridors

e Relatively few residential impacts (133 homes within 500 feet) compared to Routes 1, 2, and
5

e Loudoun County BOS secondary route preference
e Reduced visual impacts to adjacent neighborhoods and homes

Limitations:

e Proximity to schools, requiring special consideration
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Relatively greater wetland impacts compared to Route 1 and Route 5 (13.4 acres of new
forested wetlands)

Relatively greater forest impacts (66.5 acres)

Crosses sensitive environmental areas along Broad Run Stream Valley Park with direct impacts
to Broad Run Trail

Not buildable without Loudoun County BOS and Loudoun County School Board consent to
cross open space easements, parkland, and School Board property

Golden-Mars Route 4
Strengths:

Shortest route (8.3 miles), equal to Route 3

Greatest collocation with existing transmission line corridors (53%)

Minimal proximity to neighborhoods and dwellings (69 homes within 500 feet)
Loudoun County BOS preferred route alternative

Least potential for visual impacts to adjacent neighborhoods and homes

Limitations:

Proximity to schools, requiring special consideration
Greatest wetland impacts (15.8 acres new forested wetlands)
Relatively greater existing forest impacts (67.0 acres)

Not buildable without Loudoun County BOS and Loudoun County School Board consent to
cross open space easements, parkland, and School property

Golden-Mars Route 5
Strengths:

Avoids public lands and schools
Least wetland impacts (9.1 acres of new forested wetlands)
Reduced existing forest impacts (49.1 acres)

Buildable without additional consent from Loudoun County BOS or Loudoun County School
Board

Limitations:
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Longest route (9.8 miles)

Requires the largest amount of new right-of-way (129.3 acres)
Least collocation (29%) with existing transmission line corridors
Greatest residential impacts (1,163 homes within 500 feet)
Multiple conflicts with planned developments

Greatest potential visual impacts to neighborhoods and residents
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6.3 CONCLUSION AND RECOMMENDATIONS

Based on the evaluation of multiple routing criteria as outlined above, Route 3 is the preferred
alternative for the Golden-Mars Lines for these reasons:

e Shortest route with smallest construction footprint;

e Best utilization of existing utility corridors (53% collocation);

e Second fewest number of dwellings within 500 ft (proximate to 1,030 fewer homes than Route
5);

e Strongly aligned with Loudoun County land use policies;

e Loudoun County BOS second route preference;

e Comparatively limited visual impacts on residential areas; and

e Avoids major conflicts with planned development.

While Route 3 has relatively greater environmental impacts than Routes 1 and 5 (Loudoun County
Parkway routes), Routes 1 and 5 result in significantly greater impacts on residents and planned
development. Additionally, the lack of collocation of Routes 1 and 5 with existing transmission
rights-of-way contradicts sound routing principles. Route 3 provides the best balance of
minimizing environmental and community impacts while meeting the Project's technical
requirements and utilizing existing infrastructure corridors.

Route 4 represents a good alternative to Route 3, as it shares many of the same advantages of
Route 3 with slightly different tradeoffs.

Because Routes 3 and 4 cross Loudoun County BOS and Loudoun County School Board lands, the
preference depends entirely on obtaining right-of-way from these public entities. Without consent
from the Loudoun County BOS and Loudoun County School Board, Route 5 is the only currently
viable option for the Golden-Mars Lines and would become the preferred alternative.

The Lockridge 230 kV Loop and Sojourner 230 kV Loops have been appropriately sited to
minimize impacts and represent the best route alternatives for those respective Project
components.

Accordingly, ERM and the Company support the Golden-Mars Proposed Route (Route 3), the
Lockridge Loop Proposed Route and the Sojourner Loop Proposed Route as the Project route
alternatives that avoid or reasonably minimize adverse impact to the greatest extent reasonably
practicable on the scenic assets, historical and cultural resources, and environment of the area
concerned. Despite LCSB’s current lack of consent, the Company continues to support the BOS's
secondary route preference and is proceeding with Golden-Mars Route 3 as the Proposed Route
pending continued discussion with LCSB to reiterate the infeasibility of an underground
alternative and attempt to obtain timely consent from LCSB for Route 3. Without approvals from
the BOS and/or LCSB allowing the construction of the Golden-Mars Proposed Route (Route 3),
Golden-Mars Route 5 will become the Proposed Route for lack of any other constructable route
options.
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