


OUIT UOISSILUSURI| = UOIEOOT JUlOdMBIA (D)

9 / 1SOMUIN0S :uonaadilg Buimalp we /GiL| Bwll $20Z/30/1 1 91ed
L 3UI0dMB3IA

.Ab1du3z
uoluiwoq

‘MaIAal Alole|nbal pue ‘Buiiesulbus ‘ol|lgnd Bulpuad abueyd 01 108lgns si ubisep |euld "Ajuo sasodind UOISSNOSIP 10} 8le suolleNWIS 010y

108[014 P|INg8Y SUlT UOISSILUSURI| 211108|]

NIDIAVA
Ol V1d3S

— SNOILIANOD d3S0d04dd

391

— SNOILIANOD ONILSIXd



o S

.Ab1du3
uoluiwoqg

V.

NOILVLSENS
NIMAVA

uonesgqng 'y

OUIT UOISSILUSUR | e

108[014 pINgay dul7 UOISSILUSURI | 211108|3
UOI1BD0T 1UIOdMBIA @
1SOMULION :uonvailq Buimalp we giy:g :awll £202/.0/1 1 :@leq

Sl 3ulodmaIA Ol V1d3S
‘MaIAal Alole|nbal pue ‘Buiiesulbus ‘ol|lgnd Bulpuad abueyd 01 108lgns si ubisep |euld "Ajuo sasodind UOISSNOSIP 10} 8le suolleNWIS 010y

/

— SNOILIANOD d3S0d04dd

392

— SNOILIANOD ONILSIXd



Attachment I[11.B.4

Environmental Justice: Ongoing Commitment to Our Communities

At Dominion Energy, we are committed to providing reliable, affordable, clean energy in
accordance with our values of safety, ethics, excellence, embrace change and team
work. This includes listening to and learning all we can from the communities we are
privileged to serve.

Our values also recognize that environmental justice considerations must be part of our
everyday decisions, community outreach and evaluations as we move forward with
projects to modernize the generation and delivery of energy.

To that end, communities should have a meaningful voice in our planning and
development process, regardless of race, color, national origin, or income. Our
neighbors should have early and continuing opportunities to work with us. We pledge to
undertake collaborative efforts to work to resolve issues. We will advance purposeful
inclusion to ensure a diversity of views in our public engagement processes.

Dominion Energy will be guided in meeting environmental justice expectations of fair
treatment and sincere involvement by being inclusive, understanding, dedicated to

finding solutions, and effectively communicating with our customers and our neighbors.
We pledge to be a positive catalyst in our communities.

November 2018
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I1.  IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC
FEATURES

C.

Response:

Detail the nature, location, and ownership of each building that would have
to be demolished or relocated if the project is built as proposed.

The Company identified ten sheds, two outbuildings, one garage, one animal pen,
and three parcels with carports within the existing right-of-way. These structures
may need to be removed or relocated to comply with easement regulations and
ensure safe construction and operation of the Rebuild Project. The Company will
coordinate with each landowner prior to construction.
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I1.  IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC5
FEATURES

D.

Response:

Identify existing physical facilities that the line will parallel, if any, such as
existing transmission lines, railroad tracks, highways, pipelines, etc. Describe
the current use and physical appearance and characteristics of the existing
ROW that would be paralleled, as well as the length of time the transmission
ROW has been in use.

The transmission right-of-way corridor containing Line #579 has been in
continuous use since 1985.

The Rebuild Project is located in an existing transmission line right-of-way corridor
that contains several parallel lines. Leaving the Septa Switching Station, Line #579
runs parallel with Lines #214, #226, #290, and #223 for approximately 12.1 miles
to a point just south of the Chuckatuck Substation. Line #579 then turns south and
is parallel with Line #289 for an additional approximately 5.0 miles to a point just
northwest of the corridor’s crossing of Five Mile Road. For the next approximately
7.5 miles, Line #579 is the only line located within the existing right-of-way.

After crossing Route 460 and the CSX Railroad, Line #579 joins with Line #2110
and continues for approximately 7.5 miles. The first 2.2 miles of this 7.5-mile
stretch of the Rebuild Project are also parallel to Route 460 and the CSX Railroad.
For the last approximately 1.1 miles of the Rebuild Project, the transmission line
right-of-way contains Lines #579/#2110, Line #267, Line #87, and Line #223.
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1.  IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC
FEATURES

E. Indicate whether the Applicant has investigated land use plans in the areas of
the proposed route and indicate how the building of the proposed line would
affect any proposed land use.

Response: The Isle of Wight County Comprehensive Plan was adopted in 2020 (the “Isle of
Wight County Plan”)®® and is a general, long-range and dynamic policy
implementation guide for decisions involving the growth and development of the
County. The Isle of Wight County Plan’s themes include preserved agricultural
land and rural character, managed growth, protected natural resources, and
character of new development respecting existing community identity.

The City of Suffolk 2045 Comprehensive Plan (the “City of Suffolk Plan”)?* was
adopted in December 2024 and replaces the Suffolk 2035 Comprehensive Plan.
The City of Suffolk Plan focuses on growth in areas that are already developed and
supported by existing infrastructure while also identifying areas for new growth.

The City of Chesapeake Comprehensive Plan was adopted in 2014 and amended in
2016 and again in 2019 (the “City of Chesapeake Plan”).3° The City of Chesapeake
Plan focuses on responsible growth management, community preservation and
development, and the preservation and access of natural amenities for the future of
the City of Chesapeake to 2035.

The Company engaged with Isle of Wight County and the Cities of Suffolk and
Chesapeake for feedback on the proposed Rebuild Project. See Section V.D of the
Appendix. The Rebuild Project is not expected to interfere with future planning as
it utilizes existing transmission line right-of-way and no new right-of-way will be
required.

28 See https://www.co.isle-of-wight.va.us/departments/planning and zoning/comprehensive plan update/index.php.

29 See https://suffolk2045.org/.

30 See https://resources.cityofchesapeake.net/comp-plan-2035/#page=1.
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I1.  IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC
FEATURES

F.

Response:

Government Bodies

1. Indicate if the Applicant determined from the governing bodies of each
county, city and town in which the proposed facilities will be located
whether those bodies have designated the important farmlands within
their jurisdictions, as required by 8§ 3.2-205 B of the Code.

2. If so, and if any portion of the proposed facilities will be located on any
such important farmland:

a. Include maps and other evidence showing the nature and extent of the
impact on such farmlands;

b. Describe what alternatives exist to locating the proposed facilities on
the affected farmlands, and why those alternatives are not suitable; and

c. Describe the Applicant’s proposals to minimize the impact of the
facilities on the affected farmland.

(1) Va. Code §§ 3.2-200 — 3.2-206 were repealed effective July 1, 2024.
However, the General Assembly enacted a substantially similar requirement to Va.
Code § 3.2-205, which is codified at Va. Code § 10.1-1119.7. Accordingly, the
Company reviewed Comprehensive Plans and County Ordinances to determine
whether the governing bodies of Charles City, Hanover, and Henrico Counties, in
cooperation of the U.S. Department of Agriculture, have designated important
farmlands within their jurisdiction under Va. Code § 10.1-1119.7 B.

The Cities of Chesapeake and Suffolk and Isle of Wight County, Virginia do not
have designated “important farmlands.” The Isle of Wight Plan does note the
protection of prime farmland and the preservation of agricultural land through their
PACE program. The City of Chesapeake zoning ordinance identifies their Open
Space and Agriculture Preservation program which encourages and promotes the
preservation of open space and agricultural lands throughout the city by means that
are voluntary rather than regulatory. The City of Suffolk Plan notes the protection
of prime farmland and goal of preserving farmland and rural character. See Section
2.L of the DEQ Supplement for information on prime farmland and farmland of
statewide importance crossed by the Rebuild Project.

The proposed Rebuild Project is not expected to impact current land uses in the
Cities of Chesapeake and Suffolk and in Isle of Wight County, Virginia, as the
Rebuild Project is being rebuilt within the existing corridor that has been in use
since 1985 when Line #579 was constructed and agriculture is a typical permitted
use within a transmission line corridor subject to the terms of the easement. See
Section I1.A.8.

(2)  Not applicable.
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IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC
FEATURES

G.

Identify the following that lie within or adjacent to the proposed ROW:

1.

10.

11.

12.

Any district, site, building, structure, or other object included in the
National Register of Historic Places maintained by the U.S. Secretary of
the Interior;

Any historic architectural, archeological, and cultural resources, such as
historic landmarks, battlefields, sites, buildings, structures, districts or
objects listed or determined eligible by the Virginia Department of Historic
Resources (“DHR™);

Any historic district designated by the governing body of any city or
county;

Any state archaeological site or zone designated by the Director of the
DHR, or its predecessor, and any site designated by a local archaeological
commission, or similar body;

Any underwater historic assets designated by the DHR, or predecessor
agency or board;

Any National Natural Landmark designated by the U.S. Secretary of the
Interior;

Any area or feature included in the Virginia Registry of Natural Areas
maintained by the Virginia Department of Conservation and Recreation
(L‘DCR’));

Any area accepted by the Director of the DCR for the Virginia Natural
Area Preserves System,;

Any conservation easement or open space easement qualifying under 88
10.1-1009 — 1016, or 88 10.1-1700 — 1705, of the Code (or a comparable
prior or subsequent provision of the Code);

Any state scenic river;

Any lands owned by a municipality or school district; and

Any federal, state or local battlefield, park, forest, game or wildlife

preserve, recreational area, or similar facility. Features, sites, and the like
listed in 1 through 11 above need not be identified again.
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Response:

A Stage 1 Pre-Application Analysis was prepared by Dutton in accordance with
VDHR’s Guidelines for Assessing Impacts for Proposed Electric Transmission
Lines and Associated Facilities on Historic Resources in the Commonwealth of
Virginia. That report is included as Attachment 2.1.1 to the DEQ Supplement and
addresses the potential impacts from the Rebuild Project to historic resources
identified by the VDHR’s tiered survey guidance.

1. The NRHP-Listed Sunray Agricultural Historic District (131-5325) is crossed by
the Rebuild Project. Four additional sites—Robert Tynes House (046-0002), Four
Square (046-0026), Phillips Farm (133-0695), and Dumpling Island Archaeological
Site (133-5001)—are located within 0.5-mile of the Rebuild Project.

2. The following eligible or potentially eligible resources are crossed by the Rebuild
Project:

e Eligible - 44SK0080 — Artifact scatter, Shell midden
e Eligible — 44SK0608 — Artifact scatter, Camp
e Potentially Eligible — 133-5039 — Hill’s Point Battlefield

The following eligible or potentially eligible architectural resources are within 0.5-
mile of the Rebuild Project:

e Eligible - 046-5696 — The Spivey Farm

e Eligible — 046-5210 — Long Nancy Tynes House

e Eligible — 133-0025 — Mintonville

e Potentially Eligible — 046-0069 — Delk Farm

e Potentially Eligible — 046-5239 — Oliver Store and Farm

e Potentially Eligible — 046-5566 — Dwelling, 11231 Mill Swamp
Road

e Potentially Eligible — 131-5833 — Portsmouth Ditch
e Potentially Eligible — 133-0217 — Sessoms House

3. None.

4. There are ten previously recorded archaeological sites located within or
immediately adjacent to the Rebuild Project: 44CS0053, 44CS0330, 44CS0331,
44CS0333, 44IW0077, 441W0126, 44SK0080, 44SKO0081, 44SK0190, and
44SK0608. Two sites (44SK0080 and 44SK0608) are eligible for listing on the
NRHP.

5. None.

6. The Great Dismal Swamp is designated as a National Natural Landmark and is
crossed by the Rebuild Project.
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7. None.
8. None.

9. Three existing conservation easements are crossed by the Rebuild Project: an
Isle of Wight PACE program easement, a Virginia Department of Forestry
Easement, and a private wetland mitigation bank easement. These easements were
created after the Company’s initial establishment of the transmission corridor.

10. None.
11. None.

12. The Rebuild Project crosses the Great Dismal Swamp National Wildlife Refuge,
which is managed by the USFWS, and the Captain John Smith Chesapeake
National Historic Trail, which is managed by the National Park Service. Municipal
parks and other private recreational facilities crossed by the Rebuild Project are
illustrated on Attachment II.A.2 and addressed in Section 2.L of the DEQ
Supplement.
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I1.  IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC
FEATURES

H.

Response:

List any registered aeronautical facilities (airports, helipads) where the
proposed route would place a structure or conductor within the federally-
defined airspace of the facilities. Advise of contacts, and results of contacts,
made with appropriate officials regarding the effect on the facilities’
operations.

The Federal Aviation Administration (“FAA”) is responsible for overseeing air
transportation in the United States. The FAA manages air traffic in the United
States and evaluates physical objects that may affect the safety of aeronautical
operations through an obstruction evaluation. The prime objective of the FAA in
conducting an obstruction evaluation is to ensure the safety of air navigation and
the efficient utilization of navigable airspace by aircraft.

The Company has reviewed the FAA’s website,*! and 2024 aerial photography to
identify airports within 10.0 nautical miles (“nm”) of the Rebuild Project. The
following table provides a summary of the airports and heliports identified:

Approximate Distance
Name and Direction from the Use
Proposed Rebuild
Project
Hampton Roads Executive Airport (PVG) 0.6 NM N Public
Chesapeake Regional Airport (CPK) 6.1 NM S Public
Suffolk Executive Airport (SFQ) 6.8 NM SW Public
Isle of Wight Volunteer Rescue Squad 1.4 NM NW Private
Helicopter (VA90)

Sentara Obici Hospital Heliport (VG51) 1.9 NM SW Private
Garner Field Airport (3VAS) 4.1 NM W Private
WAVY TV Heliport (10VG) 4.9 NM NE Private

Chesapeake Regional Medical Center 53NM W Private
Heliport (11VA)
Aberdeen Field Airport (31VA) 5.5 NMNW Private

Sentara BelleHarbour Heliport (17VA) 57NMN Private

31 See https://oeaaa.faa.gov/oeaaa/external/portal.jsp and https://adip.faa.gov/agis/public/#/public.
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Attachment I11.J.1
Dominion Energy Virginia
Dominion Energy North Carolina
ElectricTransmission
5000 Dominion Boulevard
Glen Allen, VA 23060
DominionEnergy.com

October 24, 2024

Septa-Yadkin 500 kV Electric Transmission Line
Project

Dear ,

Dominion Energy is dedicated to maintaining safe, reliable, and affordable electric service in the
communities we serve. You are receiving this project announcement letter as part of our efforts to
proactively communicate early with Tribal Nations who many have an interest in this area. With your
unique perspective, you can help us better plan projects in their earliest stages. Please note, this letter is
not a notification of formal government-to-government consultation from any state or federal agency.
Dominion Energy has been and continues to be committed to creating and maintaining strong, open,
supportive, and mutually beneficial relationships with Tribal Nations.

We are proposing to rebuild an aging 500 kilovolt (kV) electric transmission line between our Septa and
Yadkin substations. The structures and related components along the existing 33-mile corridor running
through Isle of Wight, Suffolk and Chesapeake, Virginia, have reached their end of service life and need
to be replaced to maintain reliability. The current proposed design requires no new right of way.

This project requires approval from the Virginia State Corporation Commission (SCC). We are still in the
conceptual phase of this project and more details will be provided as activities progress. Providing your
input now allows us to consider any concerns you may have as we work to meet the project’s needs.
Enclosed is a project map for your reference. Please feel free to notify other relevant organizations that
may have an interest in the project area. For reference, other recipients of this letter include county and
state historic, cultural, and scenic organizations.

If you have questions or would like to set up a meeting to discuss the project, contact me by calling (804)
944-5313 or sending an email to Janae.P.Johnson@dominionenergy.com. You may also contact Tribal
Relations Manager Ken Custalow by sending an email to Ken.Custalow@dominionenergy.com or calling
(804) 837-2067.

Sincerely,
éoavau: Z&W‘
Janae Johnson

Communications Consultant
The Electric Transmission Project Team
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Dominion Energy Virginia
Dominion Energy North Carolina
ElectricTransmission

5000 Dominion Boulevard

Glen Allen, VA 23060
DominionEnergy.com
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Attachment I11.J.2

From: ken.custalow@dominionenergy.com

Sent: Wednesday, December 18, 2024 11:40 AM

To: Cameron Bruce; janae.p.johnson@dominionenergy.com

Cc: Keith Anderson; Ellen Chapman; Elizabeth Horton; stephen.s.precker@dominionenergy.com
Subject: RE: [EXTERNAL] Septa-Yadkin Transmission Line Project

Follow Up Flag: Follow up
Flag Status: Flagged

Good Morning Cameron,

| hope all is well with you and the Tribe. | wanted to follow-up with you regarding the email below and our
subsequent phone conversation. | have talked to representatives from our Electric Transmission and
Communication teams and we would like to meet with the Tribe to discuss more specific project details and
discuss the proposed cultural resource survey plan. We were looking at the weeks of 1/20 or 1/27 for that
discussion if possible. Could you please provide dates and times that would work for the Tribe.

Thank you and feel free to email or call if you have questions.

Ken Custalow
Tribal Relations Manager
804-837-2067

From: Cameron Bruce <cameron.bruce@nansemond.gov>

Sent: Tuesday, November 5, 2024 10:54 AM

To: Janae P Johnson (DEV Trans Distribution - 1) <janae.p.johnson@dominionenergy.com>

Cc: Ken Custalow (Services - 6) <ken.custalow@dominionenergy.com>; Keith Anderson <chief@nansemond.gov>; Ellen
Chapman <Ellen@culturalheritagepartners.com>; Elizabeth Horton <elizabeth@culturalheritagepartners.com>
Subject: [EXTERNAL] Septa-Yadkin Transmission Line Project

CAUTION! This message was NOT SENT from DOMINION ENERGY
Are you expecting this message to your DE email? Suspicious? Use PhishAlarm to report the message. Open a browser and type in
the name of the trusted website instead of clicking on links. DO NOT click links or open attachments until you verify with the
sender using a known-good phone number. Never provide your DE password.

Dear Ms. Johnson,

The Nansemond Indian Nation appreciates Dominion Energy's outreach regarding the project to update the Septa-
Yadkin transmission line. The Nation requests a more precise map of the ROW for this project and the Scope of Work for
any cultural resources surveys to be carried out in advance of the Project permitting as soon as these are available. The
Nation looks forward to reviewing these project documents.

Should you have any questions about these requests, please do not hesitate to contact us.

Thank you!
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Respectfully,

Cameron Bruce, M.P.P. (He/Him/His)
Environmental Restoration & Policy Manager
cameron.bruce@nansemond.gov
C:757.725.6770

Nansemond Indian Nation [nansemond.gov]
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1. IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC

FEATURES

K. Identify coordination with any non-governmental organizations or private

citizen groups.

Response: On October 24, 2024, the Company solicited comments via letter from the
community leaders, environmental groups, and business groups identified
below. A copy of the letter template and map is included as Attachment I11.K.1.

Name

Organization

Ms. Elizabeth S. Kostelny

Preservation Virginia

Ms. Eleanor Breen, PhD, RPA

Council of Virginia Archaeologists

Ms. Leighton Powell

Scenic Virginia

Ms. Elaine Chang

National Trust for Historic Preservation

Mr. John McCarthy

Piedmont Environmental Council

Ms. Julie Bolthouse

Piedmont Environmental Council

Mr. Thomas Gilmore

I American Battlefield Trust

Mr. Jim Campi

lAmerican Battlefield Trust

Mr. Max Hokit

American Battlefield Trust

Mr. Steven Williams

Colonial National Historical Park

Dr. Cassandra Newby-Alexander

Professor of History — Norfolk State
University

Mr. Roger Kirchen

Virginia Department of Historic
Resources

Ms. Adrienne Birge-Wilson

Virginia Department of Historic
Resources

Mr. Dave Dutton

Dutton and Associates, LLC
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Dominion Energy Virginia

Dominion Energy North Carolina
Electric Transmission Attachment I11.K.1

5000 Dominion Boulevard
Glen Allen, VA 23060

DominionEnergy.com

October 24, 2024

Septa-Yadkin 500 kV Electric Transmission Line Project

Dear ,

Dominion Energy is dedicated to maintaining safe, reliable, and affordable electric service in the
communities we serve. As a valued stakeholder with a unique perspective, you can help us
meet these objectives as we plan necessary electric infrastructure projects. We are reaching out
to you as we have an upcoming project crossing through Isle of Wight, Suffolk and Chesapeake,
Virginia and you may have an interest in this area.

We are proposing to rebuild a 500 kilovolt (kV) electric transmission line between our Septa and
Yadkin Substations. After five decades of reliable service, the aging infrastructure along the 33-
mile corridor has reached its end of service life and needs to be replaced to maintain reliability.
As mentioned, this transmission line corridor crosses through Isle of Wight, Suffolk and
Chesapeake, Virginia, and will not require new right of way.

Enclosed is a project overview map for your reference. This project will require review by the
Virginia State Corporation Commission (SCC). Providing your input now allows us to consider
any concerns you may have as we work to meet the project’s needs. Please feel free to notify
other relevant organizations that may have an interest in the project area. For reference, other
recipients of this letter include county and state historic, cultural, and scenic organizations, as
well as Tribal Nations.

We will host an in-person community meeting prior to submitting the SCC application early
2025. Please visit the project webpage at DominionEnergy.com/septa-yadkin for meeting
updates and more project information.

If you have questions or would like to set up a meeting to discuss the project, contact me by
calling 804-944-5313 or sending an email to Janae.p.johnson@dominionenergy.com

Sincerely,
594\4-: Z&K’”“
Janae Johnson

Communications Consultant
The Electric Transmission Project Team
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Dominion Energy Virginia
Dominion Energy North Carolina
Electric Transmission

5000 Dominion Boulevard

Glen Allen, VA 23060
DominionEnergy.com
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I1.  IMPACT OF LINE ON SCENIC, ENVIRONMENTAL AND HISTORIC
FEATURES

L.

Response:

Identify any environmental permits or special permissions anticipated to be

needed.

The permits or special permissions that are likely to be required for the proposed
Rebuild Project are listed below.

Potential Permits

Activity

Potential Permit

Agency/Organization

Crossings of navigable
waters and impacts to
wetlands and other waters
of the U.S.

Nationwide Permit 3
with a Section 10 &
Section 408 Permit tied
to the Nansemond
River Crossing

U.S. Army Corps of
Engineers

Impacts to wetlands and Virginia Water Virginia Department of
other waters under Section | Protection Maintenance | Environmental Quality
404 and 401 Exemption

Work within, over or Subaqueous Virginia Marine

under state subaqueous
bottom and tidal waters

Encroachment Permit

Resources Commission

Impacts to tidal wetlands

Tidal Wetlands Permit

City of Suffolk Local
Wetlands Board

Work within Great Dismal
Swamp National Wildlife
Refuge

Special Use Permit

U.S. Fish and Wildlife
Service

Discharge of stormwater
from construction

Construction General
Permit

Virginia Department of
Environmental Quality

Work within VDOT Land Use Permit Virginia Department of

rights-of-way Transportation

Work within City of Franchised Utility City of Chesapeake

Chesapeake rights-of-way | Permit Department of Public
Works

Work within City of Right-of-Way and City of Suffolk

Suffolk rights-of-way Driveway Permits Department of Public
Works

Work within railroad Utility Permit CSX Transportation

corridor Norfolk Southern

Airspace obstruction FAA 7460-1 Federal Aviation

evaluation Administration
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IV. HEALTH ASPECTS OF ELECTROMAGNETIC FIELDS (“EMF”)

A

Response:

Provide the calculated maximum electric and magnetic field levels that are
expected to occur at the edge of the ROW. If the new transmission line is to
be constructed on an existing electric transmission line ROW, provide the
present levels as well as the maximum levels calculated at the edge of ROW
after the new line is operational.

Public exposure to magnetic fields associated with high voltage power lines is best

estimated by field levels calculated at annual average loading. For any day of the
year, the EMF levels associated with average conditions provide the best estimate
of potential exposure. Maximum (peak) values are less relevant as they may occur
for only a few minutes or hours each year.

This section describes the levels of EMF associated with the proposed transmission
lines. EMF levels are provided for future (2029) annual average and maximum
(peak) loading conditions. The EMF values provided in this section were calculated
based on the Company’s proposed line characteristics of a typical span in both
average and peak loading conditions.

EMF levels were calculated based on the line loading shown in the table below.

Historical (Past 12 months) Future (2029)
Line# 'Voltage (kV)
Average Peak Average Peak
(Amps) (Amps) (Amps) (Amps)
579 500 470 1061 410 926
87 115 93 417 59 266
214 230 364 749 283 582
223 230 342 808 231 544
226 230 443 871 355 697
267 230 268 849 166 526
289 230 144 575 106 424
290 230 421 900 249 533
2110 230 376 894 315 747

These field levels were calculated at mid-span where the conductors are closest to
the ground and the conductors are at a historical average load operating
temperature. EMF levels at the edge of the right-of-way for the existing line at the
historical average loading:
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Existing Lines - Historical Average Loading

Left Edge Looking

Right Edge Looking

. Towards Y_adkln Towards Yadkin Substation
Circuits Substation
Attachment . -
(Left to Right) | Electric — . .
Field Magnetic Field _ Electric |Magnetic Field
(kV/m) (mG) Field (kV/m) (mG)
) 579 - 214 - 226 -
1I.A.5.a.1 290 - 223 2.62 21.91 0.22 13.72
. 214 -226 - 290 -
II.A.5.b.i 273 - 579 0.05 4.54 2.91 24.58
II.A.5.c.i 579 - Vacant - 289 [2.76 23.58 0.22 9.16
11.A.5.d.1 579 - Vacant - 289 (0.82 9.59 0.17 9.06
II.A.5.e.1 579 2.60 21.89 2.70 21.92
II.A.5.f1 579 over 2110 1.66 11.18 1.66 11.18
II.A.5.g.1 579 over 2110 1.35 9.11 0.82 6.38
1I.A.5.h.1 579 over 2110 0.80 5.73 0.80 5.96
II.A.5.1.1 579 -2110 3.74 29.50 0.25 5.67
MAS i [0 7223-87-579) o 17.66 2.07 12.32

over 2110

These field levels were calculated at mid-span where the conductors are closest to
the ground and the conductors are at a historical peak load operating temperature.
EMF levels at the edge of the right-of-way for the existing line at the historical peak

loading:
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Existing Lines - Historical Peak Loading

Left Edge Looking

Right Edge Looking Towards

N Towards Y_adkm Yadkin Substation
Attachment Clrcwt_s _ Substation _
(Left to Right)  |Electric Magnetic Electric
Field Field (MG) Field Magnetic Field (mG)
(kV/m) (kV/m)
. 579 - 214 - 226 -
II.LA.5.a.1 290 - 223 2.63 49.59 0.22 31.98
. 214 - 226 - 290 -
II.LA.5.b.i 773 - 579 0.05 10.42 2.91 55.68
ILA.5.c.i 579 - Vacant - 289 [2.76 53.74 0.22 28.84
II.A.5.d.1 579 - Vacant - 289 [0.81 21.88 0.16 28.43
II.LAS.e1 579 2.61 49.59 2.70 49.66
ILA5fi 579 over 2110 1.66 25.25 1.66 25.23
II.A.5.g.1 579 over 2110 1.36 20.40 0.82 14.20
I1.A.5.hi 579 over 2110 0.81 12.75 0.80 13.25
ILL.A.5.14 579 -2110 3.75 66.62 0.25 13.25
LASji 267-223 - 87-579 |, o9 52.40 2.08 27.62
over 2110

These field levels were calculated at mid-span where the conductors are closest to
the ground and the conductors are at a projected average load operating
temperature. EMF levels at the edge of the right-of-way for the Rebuild Project at
the projected average loading:
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Proposed Lines - Projected Average Loading

Left Edge Looking Right Edge Looking
Towards Yadkin Towards Yadkin

Circuits Substation Substation

Attachment . _ _
(Left to Right) Electric : Electric .
. Magnetic . Magnetic
Field | ciigme) | P9 | Feld (mo)
(kV/m) (KV/m)

II.LAS.aii  |579-214-226-290-223 [2.68 17.30 0.22 9.20
IILA5b.ii [214-226-290 - 223 - 579 |0.04 3.03 2.32 14.06
II.LA.5.cii |579 - Vacant - 289 2.28 14.69 0.22 7.13
I1.A.5.d.ii  |579 - Vacant - 289 0.82 7.16 0.18 7.11
II.LAS.eii |579 2.29 14.97 2.29 14.87
ILA.5.fl.ii |579-2110 1.54 15.51 1.01 15.65
ILA.S.g.ii  |579-2110 0.98 11.21 0.21 7.50
II.LA.5.h1.ii |579-2110 0.70 7.73 0.21 7.56
ILA.S.iii  |579-2110 3.23 20.17 0.21 5.10
II.A.5.h2.ii [2110-579 0.21 7.49 0.69 7.92
ILA.5.f2.41 [2110-579 1.00 15.04 1.62 16.31
A5 jii [267-223-87-2110-579 (0.57 9.79 1.62 15.46

These field levels were calculated at mid-span where the conductors are closest to
the ground and the conductors are at a projected peak load operating temperature.
EMF levels at the edge of the right-of-way for the Rebuild Project at the projected
peak loading:
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Proposed Lines - Projected Peak Loading

Left Edge Looking

Right Edge Looking

Towards Yadkin Towards Yadkin
Circuits Substation Substation
Attachment X - -
(Left to Right) Electric : Electric .
. Magnetic . Magnetic
Field | ciigme) | P9 | Feld (mo)
(kV/m) (kV/m)

IILA.5.aii  [579-214-226-290 - 223(2.69 39.21 0.22 21.50
ILA5.bii 214 -226-290 - 223 - 579/0.04 7.02 2.33 31.78
II.LA.5.c.ii  |579 - Vacant - 289 2.28 33.70 0.22 22.16
IILA.5.d.ii 579 - Vacant - 289 0.82 16.45 0.17 22.09
II.LAS.eii [579 2.30 33.90 2.30 33.67
ILA.5.f1.i1 |579-2110 1.54 35.51 1.01 36.63
IILA.S.gii |579-2110 0.98 25.62 0.21 17.45
IILA.5.h1.11 (579 -2110 0.70 17.63 0.21 17.58
ILA.54i  |579-2110 3.24 45.56 0.21 11.89
II.LA.5.h2.ii 2110 -579 0.21 17.43 0.69 18.08
ILAS.f2.11 [2110-579 1.00 35.07 1.62 37.30
ILLA5jii [267-223-87-2110-579(0.57 30.07 1.62 35.29
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IV. HEALTH ASPECTS OF ELECTROMAGNETIC FIELDS (“EMF”)

B.

Response:

If the Applicant is of the opinion that no significant health effects will result
from the construction and operation of the line, describe in detail the reasons
for that opinion and provide references or citations to supporting
documentation.

The conclusions of multidisciplinary scientific review panels assembled by national
and international scientific agencies during the past few decades are the foundation
of the Company’s opinion that no adverse health effects are anticipated to result
from the operation of the proposed Project. Each of these panels has evaluated the
scientific research related to health and extremely low frequency (“ELF”) EMF,
also referred to as power-frequency (50/60 Hertz [“Hz”]) EMF, and provided
conclusions that form the basis of guidance to governments and industries. The
Company regularly monitors the recommendations of these expert panels to guide
their approach to EMF.

Research on EMF and human health varies widely in approach. Some studies
evaluate the effects on biological responses of high, short-term EMF exposure not
typically found in people’s day-to-day lives, while others evaluate the effects of
common, low EMF exposures found throughout communities. Studies also have
evaluated the possibility of effects (e.g., cancer, neurodegenerative diseases, and
reproductive effects) of long-term exposure. 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 expert panels assembled by scientific agencies to identify, review, and
summarize the results of this large and diverse research.

The reviews of biological and health research related to ELF EMF have been
conducted by numerous scientific and health agencies, including, for example, the
European Health Risk Assessment Network on Electromagnetic Fields Exposure
(“EFHRAN”), the International Commission on Non-Ionizing Radiation Protection
(“ICNIRP”), the World Health Organization (“WHO”), the Institute of Electrical
and Electronics Engineers (“IEEE”)’s International Committee on Electromagnetic
Safety (“ICES”), the Scientific Committee on Health, Environmental and Emerging
Risks (“SCHEER”) (formerly the Scientific Committee on Emerging and Newly
Identified Health Risks [“SCENIHR”]) of the European Commission, and the
Swedish Radiation Safety Authority (“SSM”) (formerly the Swedish Radiation
Protection Authority [“SSI”’]) (WHO, 2007; SCENIHR, 2009, 2015; EFHRAN,
2010, 2012; ICNIRP, 2010; SSM, 2015, 2016, 2018, 2019, 2020, 2021, 2022,
2024a, 2024b; ICES, 2019; SCHEER, 2024). 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 a cause of any adverse health effects.

The most recent reviews on this topic include the 2015 and 2024 reports by

419



SCENIHR and SCHEER, respectively, and annual reviews published by SSM (i.e.,
for the years 2015 through 2024). These reports, similar to previous reviews, found
that the scientific evidence does not confirm the existence of any adverse health
effects caused by environmental or community exposure to EMF.

WHO has recommended that countries adopt recognized international standards
published by ICNIRP and ICES. Typical levels of EMF from Dominion Energy
Virginia’s high voltage power lines outside its property and rights-of-way are far
below the screening reference levels of EMF recommended for the general public
and still lower than exposures equivalent to restrictions to limits on fields within
the body (ICNIRP, 2010; ICES, 2019).

Thus, based on the conclusions of scientific reviews and the levels of EMF
associated with the proposed Project, the Company has determined that no adverse
health effects are anticipated to result from the operation of the proposed Project.
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IV. HEALTH ASPECTS OF ELECTROMAGNETIC FIELDS (“EMF”)

C.

Response:

Describe and cite any research studies on EMF the Applicant is aware of that
meet the following criteria:

1. Became available for consideration since the completion of the Virginia
Department of Health’s most recent review of studies on EMF and its
subsequent report to the Virginia General Assembly in compliance
with 1985 Senate Joint Resolution No. 126;

2. Include findings regarding EMF that have not been reported
previously and/or provide substantial additional insight into findings;
and

3. Have been subjected to peer review.

The Virginia Department of Health (“VDH”) conducted its most recent review
and issued its report on the scientific evidence on potential health effects of
extremely low frequency ELF EMF in 2000: “[T]he Virginia Department of Health
is of the opinion that there is no conclusive and convincing evidence that exposure
to extremely low frequency EMF emanated from nearby high voltage transmission
lines is causally associated with an increased incidence of cancer or other
detrimental health effects in humans.”?

The continuing scientific research on ELF EMF exposure and health has resulted
in many peer-reviewed publications since 2000. The accumulating research results
have been regularly and repeatedly reviewed and evaluated by national and
international health, scientific, and government agencies, including most notably:

e  WHO, which published one of the most comprehensive and detailed reviews of
the relevant scientific peer-reviewed literature in 2007;

e SCHEER (formerly SCENIHR), a committee of the European Commission,
which published its assessments in 2009, 2015, and 2024;

e The SSM, which has published annual reviews of the relevant peer-reviewed
scientific literature since 2003, with its most recent reviews published in 2024;
and,

e EFHRAN, which published its reviews in 2010 and 2012.

The above reviews provide detailed analyses and summaries of relevant recent
peer-reviewed scientific publications. The conclusions of these reviews that the
evidence overall does not confirm the existence of any adverse health effects due
to exposure to EMF below scientifically established guideline values are consistent
with the conclusions of the VDH report. With respect to the statistical association
observed in some of the childhood leukemia epidemiologic studies, the

33 See http://www.vdh.virginia.gov/content/uploads/sites/12/2016/02/highfinal.pdf.
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comprehensive review of the literature by SCENIHR, published in 2015, concluded
that “no mechanisms have been identified and no support is existing [Sic] from
experimental studies that could explain these findings, which, together with
shortcomings of the epidemiological studies prevent a causal interpretation”
(SCENIHR, 2015, p. 16). In their 2024 report providing an update on the potential
health effects of exposure to electromagnetic fields in the 1 Hz to 100 kilohertz
(“kHz”) range, SCHEER concluded that “overall, there is weak evidence
concerning the association of ELF-MF [magnetic field] exposure with childhood
leukaemia” (SCHEER 2024, p. 9).

While research is continuing on multiple aspects of EMF exposure and health,
many of the recent publications have focused on an epidemiologic assessment of
the relationship between EMF exposure and childhood leukemia and EMF
exposure and neurodegenerative diseases. Of these, the following recent
publications, published following the inclusion date (June 2014) for the SCENIHR
(2015) report through February 15, 2025, provide additional evidence and
contribute to clarification of previous findings. Overall, new research studies have
not provided evidence to alter the previous conclusions of scientific and health
organizations, including WHO and SCENIHR.

Epidemiologic studies of EMF and childhood leukemia published during the above
referenced period include:

e Bunch et al. (2015) assessed the potential association between residential
proximity to high voltage underground cables and development of childhood
cancer in the United Kingdom largely using the same epidemiologic data as in
a previously published study on overhead transmission lines (Bunch et al.,
2014). No statistically significant associations or trends were reported with
either distance to underground cables or calculated magnetic fields from
underground cables for any type of childhood cancers.

e Pedersen et al. (2015) published a case-control study that investigated the
potential association between residential proximity to power lines and
childhood cancer in Denmark. The study included all cases of leukemia
(n=1,536), central nervous system tumors, and malignant lymphoma (n=417)
diagnosed before the age of 15 between 1968 and 2003 in Denmark, along with
9,129 healthy control children matched on sex and year of birth. Considering
the entire study period, no statistically significant increases were reported for
any of the childhood cancer types.

e Salvan et al. (2015) compared measured magnetic-field levels in the bedroom
for 412 cases of childhood leukemia under the age of 10 and 587 healthy control
children in Italy. Although the statistical power of the study was limited
because of the small number of highly exposed subjects, no consistent statistical
associations or trends were reported between measured magnetic-field levels
and the occurrence of leukemia among children in the study.

e Bunch et al. (2016) and Swanson and Bunch (2018) published additional
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analyses using data from an earlier study (Bunch et al., 2014). Bunch et al.
(2016) reported that the association with distance to power lines observed in
earlier years was linked to calendar year of birth or year of cancer diagnosis,
rather than the age of the power lines. Swanson and Bunch (2018) re-analyzed
data using finer exposure categories (€.g., cut-points of every 50-meter
distance) and broader groupings of diagnosis date (e.g., 1960-1979, 1980-1999,
and 2000 and after) and reported no overall associations between exposure
categories and childhood leukemia for the later periods (1980 and after), and
consistent pattern for the periods prior to 1980.

Crespi et al. (2016) conducted a case-control epidemiologic study of childhood
cancers and residential proximity to high voltage power lines (60 kV to 500 kV)
in California. Childhood cancer cases, including 5,788 cases of leukemia and
3,308 cases of brain tumor, diagnosed under the age of 16 between 1986 and
2008, were identified from the California Cancer Registry. Controls, matched
on age and sex, were selected from the California Birth Registry. Overall, no
consistent statistically significant associations for leukemia or brain tumor and
residential distance to power lines were reported.

Kheifets et al. (2017) assessed the relationship between calculated magnetic-
field levels from power lines and development of childhood leukemia within
the same study population evaluated in Crespi et al. (2016). In the main
analyses, which included 4,824 cases of leukemia and 4,782 controls matched
on age and sex, the authors reported no consistent patterns, or statistically
significant associations between calculated magnetic-field levels and childhood
leukemia development. Similar results were reported in subgroup and
sensitivity analyses. In two subsequent studies, Amoon et al. (2018a, 2019)
examined the potential impact of residential mobility (i.e., moving residences
between birth and diagnosis) on the associations reported in Crespi et al. (2016)
and Kheifets et al. (2017). Amoon et al. (2018a) concluded that changing
residences was not associated with either calculated magnetic-field levels or
proximity to the power lines, while Amoon et al. (2019) concluded that while
uncontrolled confounding by residential mobility had some impact on the
association between EMF exposure and childhood leukemia, it was unlikely to
be the primary driving force behind the previously reported associations in
Crespi et al. (2016) and Kheifets et al. (2017).

Amoon et al. (2018b) conducted a pooled analysis of 29,049 cases and 68,231
controls from 11 epidemiologic studies of childhood leukemia and residential
distance from high voltage power lines. The authors reported no statistically-
significant association between childhood leukemia and proximity to
transmission lines of any voltage. Among subgroup analyses, the reported
associations were slightly stronger for leukemia cases diagnosed before 5 years
of age and in study periods prior to 1980. Adjustment for various potential
confounders (e.g., socioeconomic status, dwelling type, residential mobility)
had little effect on the estimated associations.
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Kyriakopoulou et al. (2018) assessed the association between childhood acute
leukemia and parental occupational exposure to social contacts, chemicals, and
electromagnetic fields. The study was conducted at a major pediatric hospital
in Greece and included 108 cases and 108 controls matched for age, gender,
and ethnicity. Statistically non-significant associations were observed between
paternal exposure to magnetic fields and childhood acute leukemia for any of
the exposure periods examined (1 year before conception; during pregnancy;
during breastfeeding; and from birth until diagnosis); maternal exposure was
not assessed due to the limited sample size. No associations were observed
between childhood acute leukemia and exposure to social contacts or
chemicals.

Auger et al. (2019) examined the relationship between exposure to EMF during
pregnancy and risk of childhood cancer in a cohort of 784,000 children born in
Quebec. Exposure was defined using residential distance to the nearest high
voltage transmission line or transformer station. The authors reported
statistically non-significant associations between proximity to transformer
stations and any cancer, hematopoietic cancer, or solid tumors. No associations
were reported with distance to transmission lines.

Crespi et al. (2019) investigated the relationship between childhood leukemia
and distance from high voltage lines and calculated magnetic-field exposure,
separately and combined, within the California study population previously
analyzed in Crespi et al. (2016) and Kheifets et al. (2017). The authors reported
that neither close proximity to high voltage lines nor exposure to calculated
magnetic fields alone were associated with childhood leukemia; an association
was observed only for those participants who were both close to high voltage
lines (< 50 meters) and had exposure to high calculated magnetic fields (> 0.4
microtesla [“uT”]) (i.e., >4 milligauss [“mG”]). No associations were
observed with low-voltage power lines (< 200 kV). In a subsequent study,
Amoon et al. (2020) examined the potential impact of dwelling type on the
associations reported in Crespi et al. (2019). Amoon et al. (2020) concluded
that while the type of dwelling at which a child resides (e.g., single-family
home, apartment, duplex, mobile home) was associated with socioeconomic
status and race or ethnicity, it was not associated with childhood leukemia and
did not appear to be a potential confounder in the relationship between
childhood leukemia and magnetic-field exposure in this study population.

Swanson et al. (2019) conducted a meta-analysis of 41 epidemiologic studies
of childhood leukemia and magnetic-field exposure published between 1979
and 2017 to examine trends in childhood leukemia development over time. The
authors reported that while the estimated risk of childhood leukemia initially
increased during the earlier period, a statistically non-significant decline in
estimated risk has been observed from the mid-1990s until the present (i.e.,
2019).
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Talibov et al. (2019) conducted a pooled analysis of 9,723 cases and 17,099
controls from 11 epidemiologic studies to examine the relationship between
parental occupational exposure to magnetic fields and childhood leukemia. No
statistically significant association was found between either paternal or
maternal exposure and leukemia (overall or by subtype). No associations were
observed in the meta-analyses.

Nufiez-Enriquez et al. (2020) assessed the relationship between residential
magnetic-field exposure and B-lineage acute lymphoblastic leukemia (“B-
ALL”) in children under 16 years of age in Mexico. The study included 290
cases and 407 controls matched on age, gender, and health institution;
magnetic-field exposure was assessed through the collection of 24-hour
measurements in the participants’ bedrooms. While the authors reported some
statistically significant associations between elevated magnetic-field levels and
development of B-ALL, the results were dependent on the chosen cut-points.

Seomun et al. (2021) performed a meta-analysis based on 33 previously
published epidemiologic studies investigating the potential relationship
between magnetic-field exposure and childhood cancers, including leukemia
and brain cancer. For childhood leukemia, the authors reported statistically
significant associations with some, but not all, of the chosen cut-points for
magnetic-field exposure. The associations between magnetic-field exposure
and childhood brain cancer were statistically non-significant. The study
provided limited new insight as most of the studies included in the current meta-
analysis, were included in previously conducted meta- and pooled analyses.

Amoon et al. (2022) conducted a pooled analysis of four studies of residential
exposure to magnetic fields and childhood leukemia published following a 2010
pooled analysis by Kheifets et al. (2010). The study by Amoon et al. (2022)
compared the exposures of 24,994 children with leukemia to the exposures of
30,769 controls without leukemia in California, Denmark, Italy, and the United
Kingdom. Exposure was assessed by measured or calculated magnetic fields at
their residences. The exposure of these two groups to magnetic fields were
found not to significantly differ. A decrease in the combined effect estimates
in epidemiologic studies was observed over time, and the authors concluded
that their findings, based on the most recent studies, were “not in line” with
previous pooled analyses that reported an increased risk of childhood leukemia.

Brabant et al. (2022) performed a literature review and meta-analysis of studies
of childhood leukemia and magnetic-field exposure. The overall analysis
included 21 epidemiologic studies published from 1979 to 2020. The authors
reported a statistically significant association, which they noted was “mainly
explained by the studies conducted before 2000.” The authors reported a
statistically significant association between childhood leukemia and measured
or calculated magnetic-field exposures > 0.4 uT (4 mG); no statistically
significant overall associations were reported between childhood leukemia and
lower magnetic-field exposure (< 0.4 uT [4 mG]), residential distance from
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power lines, or wire coding configuration. An association between childhood
leukemia and electric blanket use was also reported. The overall results were
likely influenced by the inclusion of a large number of earlier studies; 10 of the
21 studies in the main analysis were published prior to 2000. Studies published
prior to 2000 included fewer studies deemed to be of higher study quality, as
determined by the authors, compared to studies published after 2000.

Nguyen et al. (2022) investigated whether potential pesticide exposure from
living in close proximity to commercial plant nurseries confounds the
association between magnetic-field exposure and childhood leukemia
development reported within the California study population previously
analyzed in Crespi et al. (2016) and Kheifets et al. (2017). The authors in
Nguyen et al. (2022) noted that while the association between childhood
leukemia and magnetic-field exposure was “slightly attenuated” after adjusting
for nursery proximity or when restricting to subjects living > 300 meters from
nurseries, their results “do not support plant nurseries as an explanation for
observed childhood leukemia risks.” The authors further noted that close
residential proximity to nurseries may be an independent risk factor for
childhood leukemia.

Guo et al. (2023) reported conducting a systematic review and meta-analysis of
studies published from 2015 to 2022 that evaluated associations between
magnetic-field exposure and childhood leukemia development. Three meta-
analyses were conducted to evaluate the relationship using different exposure
metrics. In the first meta-analysis, magnetic-field levels ranging from 0.4 uT
(4 mG) to 0.2 uT (2 mG) were associated with a statistically significant reduced
risk of childhood leukemia development (i.e., a protective association). In the
second meta-analysis, exposure was based on wiring configuration codes, and
the reported pooled relative risk estimates demonstrated a statistically
significant increased association with childhood leukemia. In the third meta-
analysis, exposure was categorized into groupings of magnetic-field strength;
no statistically significant associations with childhood leukemia were reported
for any of the groupings, including for magnetic-field levels > 0.4 uT (4 mQ).
There are significant limitations of this study that prevent meaningful
interpretations of the results. Most of the analyses of magnetic fields did not
state whether measurements and calculations were included, and the authors
provided no description of the methods used for their analyses, no data tables
to support their findings, and no references to the number and type of studies
included. In fact, much of the article’s introduction discusses ionized radiation.
The authors also do not report relevant metrics for evaluating meta-analyses
such as study heterogeneity.

Malagoli et al. (2023) examined associations between exposure to magnetic
fields from high voltage power lines (> 132 kV) and childhood leukemia
development in a case-control study of children in Italy. The study included
182 cases diagnosed with childhood leukemia between 1998 and 2019 and 726
controls matched based on age, sex, and Italian province. The authors assessed
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magnetic-field exposure by calculating the distance from each participant’s
residence to the nearest high voltage power line and classifying that distance
into one of three exposed categories (participants living < 100 meters, 100 to
<200 meters, or 200 to < 400 meters from the power lines) or as unexposed
(participants living > 400 meters from the power lines). The authors reported a
non-statistically significant association between childhood leukemia and a
residence distance of <100 meters; no statistically significant associations were
reported for any distance, including when stratifying by age (< 5 or > 5 years)
or when restricting to acute lymphoblastic leukemia (“ALL”).

Nguyen et al. (2023) extended their previous investigation (Nguyen et al., 2022)
into whether pesticide exposure was an independent risk factor or confounder
for childhood leukemia in the presence of magnetic-field exposure from high
voltage power lines by examining the potential impact of specific pesticide
exposure factors (e.g., intended use, chemical class, active ingredient). The
authors found no statistically significant associations between distance to high
voltage power lines or magnetic-field exposure and childhood leukemia,
including when adjusting for pesticide exposures. Several of the examined
pesticides were determined by the authors to be potential independent risk
factors for childhood leukemia.

Zagar et al. (2023) examined the relationship between magnetic fields and
childhood cancers, including childhood leukemia, in Slovenia. Cancer cases,
including 194 cases of leukemia, were identified from the Slovenian Cancer
Registry; cases were then classified into one of five calculated magnetic-field
exposure levels (ranging from < 0.1 uT [< 1 mG] to > 0.4 uT [> 4 mG]) based
on residential distance to high voltage (e.g., 110-kV, 220-kV, and 400-kV)
power lines. The authors reported that less than 1% of Slovenian children and
adolescents lived in an area near high voltage power lines. No differences in the
development of childhood cancers, including leukemia, brain tumors, or all
cancers combined, were reported across the five exposure categories.

Crespi et al. (2024) assessed the association between residential proximity to
electricity transformers in multi-story residential buildings and childhood
leukemia development in the International Transformer Exposure study.
Participants were required to live in an apartment building that contained a
built-in transformer; exposure was estimated using the participants’ apartment
location relative to the transformer and categorized as high exposure (located
above or adjacent to the transformer), intermediate exposure (located on the
same floor as apartments in the high exposure category), or unexposed (all other
apartments). In the pooled analyses of five countries’ data, a total of 74 cases
and 20,443 controls were included; 18 of the 74 cases were identified in the
intermediate or high exposure categories. No significant associations were
reported between proximity to residential transformers and childhood leukemia.
Sensitivity analyses performed using the data from one of the five countries
(Finland) where a cohort study design was used, also reported no significant
associations. The authors concluded that the evidence for an elevated risk of
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childhood leukemia from proximity to residential transformers was “weak.”

Duarte-Rodriguez et al. (2024) conducted a population-based case-control
study to examine the geographical distribution of childhood ALL cases in
Mexico City, Mexico. Cases and controls were geolocated using the most
recent residential address, and a spatial scan statistic was used to detect spatial
clusters of cancer cases. The authors identified eight spatial clusters of cases,
representing nearly 40% of all cases included in the study (n=1,054 cases). The
authors noted that six of the eight spatial clusters were located in proximity to
high voltage power lines and high voltage electric installations (distances not
specified), and that the remaining two clusters were located near former
petrochemical industrial facility sites. Since the study did not directly assess
magnetic-field exposure and made no conclusions about magnetic-field
exposure and cancer development, this study adds little value to the existing
literature regarding a potential association between exposure to ELF EMF and
childhood leukemia development.

Malavolti et al. (2024) examined the association between magnetic-field
exposure from transformer stations and childhood leukemia in the same Italian
study population as Malagoli et al. (2023). Magnetic-field exposure was
estimated based on residential distance to the nearest transformer station, and
participants were then categorized as exposed or unexposed using two different
distance cut-points: residing within a radius of 15 or 25 meters from the
transformer station (exposed); residing > 15 meters or > 25 meters from the
transformer station (unexposed). No significant associations were reported for
all leukemias, or ALL specifically, when either distance cut-point was used, and
in fact no association at all (an odds ratio = 1.0) was observed when the more
stringent cut-point of 15 meters was used. In sub-analyses that stratified by
participant age (< 5 years vs. > 5 years), no significant associations were
reported for either age category.

Norzaee et al. (2024) conducted a hospital-based case-control study that
investigated the association between residential proximity to urban land uses
(such as highways, petrol stations, power lines, and bus stations) and childhood
leukemia and lymphoma in Tehran, Iran. The study population included 428
childhood leukemia and 428 childhood lymphoma cases, diagnosed between
2016 and 2021, and 428 controls, selected from the same hospitals as the cases.
To be eligible for inclusion in the study, cases and controls had to have been
living at their residence for at least 1 year prior to enrollment and be between
1 and 15 years of age. Logistic regression models adjusting for parental
smoking, sex, birth year, and family history of cancer, indicated some
statistically significant associations with proximity to petrol stations and
highways but not with proximity to power lines. Children living within
100 meters of highways had increased odds of developing leukemia and
lymphoma compared to children living at a further distance from highways,
while proximity to petrol stations (< 100 meters) was associated with leukemia
development but not lymphoma. The authors reported an association between

429



childhood leukemia development and living within 50 meters of power lines
compared to living further away, but contrary to the authors’ description, this
finding was not statistically significant.** The authors also noted that this
evaluation was based on a limited sample size of only 12 cases. No associations
were observed between proximity to power lines and childhood lymphoma
development.

Epidemiologic studies of EMF and neurodegenerative diseases published during
the above referenced period include:

e Secelen et al. (2014) conducted a population-based case-control study in the
Netherlands and included 1,139 cases diagnosed with amyotrophic lateral
sclerosis (“ALS”) between 2006 and 2013 and 2,864 frequency-matched
controls. The shortest distance from the case and control residences to the
nearest high voltage power line (50 to 380 kV) was determined by geocoding.
No statistically significant associations between residential proximity to power
lines with voltages of either 50 to 150 kV or 220 to 380 kV and ALS were
reported.

e Sorahan and Mohammed (2014) analyzed mortality from neurodegenerative
diseases in a cohort of approximately 73,000 electricity supply workers in the
United Kingdom. Cumulative occupational exposure to magnetic-fields was
calculated for each worker in the cohort based on their job titles and job
locations. Death certificates were used to identify deaths from
neurodegenerative diseases. No associations or trends for any of the included
neurodegenerative diseases (Alzheimer’s disease, Parkinson’s disease, and
ALS) were observed with various measures of calculated magnetic fields.

e Koeman et al. (2015, 2017) analyzed data from the Netherlands Cohort Study
of approximately 120,000 men and women who were enrolled in the cohort in
1986 and followed up until 2003. Lifetime occupational history, obtained
through questionnaires, and job-exposure matrices on ELF magnetic fields and
other occupational exposures were used to assign exposure to study subjects.
Based on 1,552 deaths from vascular dementia, the researchers reported a
statistically not significant association of vascular dementia with estimated
exposure to metals, chlorinated solvents, and ELF magnetic fields. However,
because no exposure-response relationship for cumulative exposure was
observed and because magnetic fields and solvent exposures were highly
correlated with exposure to metals, the authors attributed the association with
ELF magnetic fields and solvents to confounding by exposure to metals
(Koeman et al., 2015). Based on a total of 136 deaths from ALS among the
cohort members, the authors reported a statistically significant, approximately
two-fold association with ELF magnetic fields in the highest exposure category.

3% In Table 2 of the paper, the reported adjusted odds ratio for living within 50 meters of power lines was 2.90, with a
95% confidence interval ranging from 0.92 to 9.14. An odd ratio with a 95% confidence interval including 1.0 is
considered statistically non-significant. A 95% confidence interval reflects a range of values that is expected to
include the true value 95% of the times.
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This association, however, was no longer statistically significant when adjusted
for exposure to insecticides (Koeman et al., 2017).

Fischer et al. (2015) conducted a population-based case-control study that
included 4,709 cases of ALS diagnosed between 1990 and 2010 in Sweden and
23,335 controls matched to cases on year of birth and sex. The study subjects’
occupational exposures to ELF magnetic fields and electric shocks were
classified based on their occupations, as recorded in the censuses and
corresponding job-exposure matrices. Overall, neither magnetic fields nor
electric shocks were related to ALS.

Vergara et al. (2015) conducted a mortality case-control study of occupational
exposure to electric shock and magnetic fields and ALS. They analyzed data
on 5,886 deaths due to ALS and over 58,000 deaths from other causes in the
United States between 1991 and 1999. Information on occupation was obtained
from death certificates and job-exposure matrices were used to categorize
exposure to electric shocks and magnetic fields. Occupations classified as
“electric occupations” were moderately associated with ALS. The authors
reported no consistent associations for ALS, however, with either electric
shocks or magnetic fields, and they concluded that their findings did not support
the hypothesis that exposure to either electric shocks or magnetic fields
explained the observed association of ALS with “electric occupations.”

Pedersen et al. (2017) investigated the occurrence of central nervous system
diseases among approximately 32,000 male Danish electric power company
workers. Cases were identified through the national patient registry between
1982 and 2010. Exposure to ELF magnetic fields was determined for each
worker based on their job titles and area of work. A statistically significant
increase was reported for dementia in the high exposure category when
compared to the general population, but no exposure-response pattern was
identified, and no similar increase was reported in the internal comparisons
among the workers. No other statistically significant increases among workers
were reported for the incidence of Alzheimer’s disease, Parkinson’s disease,
motor neuron disease, multiple sclerosis, or epilepsy, when compared to the
general population, or when incidence among workers was analyzed across
estimated exposure levels.

Vinceti et al. (2017) examined the association between ALS and calculated
magnetic-field levels from high voltage power lines in Italy. The authors
included 703 ALS cases and 2,737 controls; exposure was assessed based on
residential proximity to high voltage power lines. No statistically significant
associations were reported and no exposure-response trend was observed.
Similar results were reported in subgroup analyses by age, calendar period of
disease diagnosis, and study area.
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