Board of County Commissioners Business Meeting Minutes — DRAFT

A complete video copy and packet including staff reports of this meeting can be viewed at
https://www.clackamas.us/meetings/bcc/business.

Thursday, September 11, 2025 - 10:03 AM
In person and via virtual technology (Zoom)

PRESENT: Chair Craig Roberts
Commissioner Paul Savas
Commissioner Martha Schrader
Commissioner Ben West
Commissioner Diana Helm

CALL TO ORDER
. PUBLIC COMMUNICATION

Ed Wagner (Tualatin) — Opposition to PGE high voltage lines conditional use permit

Kelly Bartholomew (Tualatin) — Opposition to PGE high voltage lines conditional use permit and
provided a report for the Board (included in minutes)

Rick Dodge (Milwaukie) — Reflected on recent death of national figure Charlie Kirk
Brainard Brauer (Oregon City) — Shared frustration about County permit process
Patty Boyd (Milwaukie) (Virtual) — Inquired about future evening Business Meetings

Il. HOUSING AUTHORITY CONSENT AGENDA

A. Approval of an Amendment to an Intergovernmental Agreement with Clackamas County
to transfer funds to the County for coordinated delivery of housing and homeless
services. Amendment Value is $235,156.59 for 1 year. Total Agreement Value is
$955,219.59 for 5 years. Funding is through Housing Authority federal and state
administrative funds. No County General Funds are involved.

B. Approval of an Amendment to an Intergovernmental Agreement with Clackamas County
to receive funds from the County for the coordinated delivery of housing and homeless
services. Amendment Value is $30,050,409.96 for 1 year. Total Agreement Value is
$61,527,111.33 for 5 years. Funding is through the Governor's State of Emergency Due
to Homelessness and Metro. No County General Funds are involved.

Commissioner Helm moved to approve and Commissioner Schrader seconded. Motion passed
6-0 (Commissioner Leenstra aye).

lll. PRESENTATION

A. Spirit of Excellence Employee Awards



IV. CONSENT AGENDA

A. Elected Officials

1.
2.

Approval of Previous Business Meeting Minutes — BCC

Approval of a Grant Application to the Oregon Criminal Justice Commission
for organized retail theft enforcement cost assistance. Application Value is
$800,000 for 2 years. Funding is through the Oregon Criminal Justice
Commission. No County General Funds are involved. — CCSO

Approval of a Grant Application to the Oregon Criminal Justice Commission
for Phase 1 expansion of deflection and conditional discharge programs.
Application Value is $395,000.50 for 18 months. Funding is through the
Oregon Criminal Justice Commission. No County General Funds are
involved. — DA

B. *County Administration

1.

Approval of a Grant Application to the Oregon Department of Energy for
rooftop solar at the Recovery Campus. Grant Value is approximately
$300,000 for one-time costs. Funding is through the Oregon Department of
Energy. No County General Funds are involved.

C. County Counsel

1.

D. Tourism

1.

Approval of a Purchase and Sale Agreement with the North Clackamas Parks
and Recreation District for the condominium re-plat of the Oak Lodge Library
property. Purchase price is $190,693.89. Funding is through budgeted County
General Funds.

Approval of an Agreement with the North Clackamas Parks and Recreation
District for permanent storm line and right of way easements at Concord Park
and Community Center and Oak Lodge Library properties. No fiscal impact.
No County General Funds are involved.

Approval of a Professional Services Contract with Snowfish to provide search
engine marketing management. Contract Value is $651,956 for 4 years.
Funding is through the Transient Lodging Tax. No County General Funds are
involved.

E. Transportation & Development

1.

Approval of a Resolution Declaring the Public Necessity and Purpose for the
Acquisition of Rights of Way, Easements, and Fee Property, and Authorizing
Good Faith Negotiations and, if necessary, Condemnation Proceedings, for
SE 172nd Avenue Improvements Project. Project Value is $44,922,808.
Funding is through the City/County Transportation System Development
Charge District Funds, Developer Contributions, and City of Happy Valley
Funds. No County General Funds are involved.



2.

Approval of a Board Order for a Purchase Order of a tractor mower. Purchase
Order Value is $151,858. Funding is through the County Road Fund. No
County General Funds are involved.

F. Health, Housing & Human Services

1.

Approval of an Amendment to an Intergovernmental Agreement with the
Housing Authority of Clackamas County to receive funds from the Housing
Authority for coordinated delivery of housing and homeless services.
Amendment Value is $235,156.59 for 1 year. Total Agreement Value is
$955,219.59 for 5 years. Funding is through Housing Authority federal and
state administrative funds. No County General Funds are involved.

Approval of an Amendment to an Intergovernmental Agreement with the
Housing Authority of Clackamas County to transfer funds to the Housing
Authority for the coordinated delivery of housing and homeless services.
Amendment Value is $30,050,409.96 for 1 year. Total Agreement Value is
$61,527,111.33 for 5 years. Funding is through the Governor's State of
Emergency Due to Homelessness and Metro. No County General Funds are
involved.

Approval of a Subrecipient Grant Agreement with the West Linn-Wilsonville
School District to provide youth substance use prevention programming.
Agreement Value is $200,000 for 2 years. Funding is through the Oregon
Health Authority. No County General Funds are involved.

Approval of an Amendment to a Subrecipient Grant Agreement with the
Senior Citizens Council of Clackamas County to provide guardianship,
conservatorship and diversion services for at-risk seniors and adults.
Amendment Value is $179,550 for 1 year. Total Agreement Value is
$530,100 for 3 years. Funding is through the Older Americans Act and
$99,965 in budgeted County General Funds.

Approval of an Amendment to a Subrecipient Grant Agreement with Friends
of the Estacada Community Center to provide meal and transportation
services to older adults. Amendment Value is $123,898 for 1 year. Total
Agreement Value is $472,072 for 3 years. Funding is through the Oregon
Department of Human Services and Statewide Transportation Improvement
Funds. No County General Funds are involved.

Approval of an Amendment to a Subrecipient Grant Agreement with the North
Clackamas Parks & Recreation District, on behalf of the Milwaukie
Community Center, to provide meal and transportation services to older
adults. Amendment Value is $395,255 for 1 year. Total Agreement Value is
$1,352,517 for 3 years. Funding is through the Oregon Department of Human
Services and Statewide Transportation Improvement Funds. No County
General Funds are involved.



7. Approval of a Revised Intergovernmental Revenue Agreement with the
Oregon Department of Human Services for intellectual and developmental
disabilities programs. Agreement Value is $38,187,575 for 2 years. Funding is
through Oregon Department of Human Services and $136,724 in Budgeted
County General Funds.

8. Approval of an Amendment to a Subrecipient Grant Agreement with the City
of Wilsonville, on behalf of its Wilsonville Community Center, for meal and
transportation services to older adults. Amendment Value is $97,589 for 1
year. Agreement Value is $358,859 for 3 years. Funding is through the
Oregon Department of Human Services. No County General Funds are
involved.

9. Approval of Personal Services Contract with Uncommon Bridges for
recruitment, facilitation, and ongoing support services for the Housing
Services Advisory Group. Agreement Value is $187,740 for 10 months.
Funding is through Supportive Housing Services Measure funds. No County
General Funds are involved.

10.*Approval of Amendments to a Service Agreement with OCHIN Incorporated
for the operation of Epic electronic health records and delegation of future
signing authority for up to $50,000 of future amendments. Combined
Amendments Value is $9,461.40. Funding is through Health Centers’ Fee for
Services. No County General Funds are involved.

Commissioner Savas moved to approve and Commissioner Helm seconded. Motion passed 5-
0.

V. NORTH CLACKAMAS PARKS & RECREATION DISTRICT CONSENT AGENDA

A. Approval of a Purchase and Sale Agreement with Clackamas County for the
condominium re-plat of the Oak Lodge Library property. Purchase price is $190,693.89.
Funding is through budgeted County General Funds.

B. Approval of an Agreement with Clackamas County for permanent storm line and right of
way easements at Concord Park and Community Center and Oak Lodge Library
properties. No fiscal impact. No County General Funds are involved.

C. Approval of an Amendment to a Grant Agreement with Clackamas County for delivery
of Older Americans Act funded senior services. Amendment Value is $395,255 for 1
year. Total Agreement Value is $1,352,517 for 3 years. Funding is through the Oregon
Department of Human Services and the Older Americans Act. No County General
Funds are involved.

Director Savas moved to approve and Director Schrader seconded. Motion passed 5-0.



VI. DEVELOPMENT AGENCY CONSENT AGENDA

A. Approval of an Amendment to an Intergovernmental Agreement with Water
Environment Services for the Monroe Street Improvement Project. Amendment Value is
$18,000 and no time increase. Total Agreement Value is $233,940 for 2 years. Funding
is through the Water Environment Services Sanitary Sewer Construction Fund. No
County General Funds are involved.

Director Helm moved to approve and Director Savas seconded. Motion passed 5-0.

VII. WATER ENVIRONMENT SERVICES CONSENT AGENDA

A. Approval of an Amendment to an Intergovernmental Agreement with the Clackamas
County Development Agency for the Monroe Street Improvement Project. Amendment
Value is $18,000 and no time increase. Total Agreement Value is $233,940 for 2 years.
Funding is through the Water Environment Services Sanitary Sewer Construction Fund.
No County General Funds are involved.

B. Approval of a Resolution of Necessity and Purpose Authorizing the Acquisition of
Necessary Easements by Good Faith Negotiations and, if necessary, Condemnation for
the Rock Creek Sewer Extension. Funding is through Water Environment Services
Sanitary Sewer Construction Fund. No County General Funds are involved.

Director Helm moved to approve and Director Savas seconded. Motion passed 5-0.

VIIl. COUNTY ADMINISTRATOR UPDATE

Administrator Schmidt shared praise from the public for County road crew work in repaving a road.

VIl. COMMISSIONER COMMUNICATION

Commissioner Schrader reflected on 9/11 and shared her excitement on Oak Lodge Library progress.
Commissioner Savas recalled 9/11 and reported on the tour of the Parrott Creek facility.
Commissioner West spoke on the shooting of national figure Charlie Kirk and political violence.

Commissioner Helm remarked on the Caring Place groundbreaking and echoed excitement for the
new Oak Lodge Library.

Chair Roberts noted the upcoming Veterans Day of Service.

Chair Roberts adjourned the meeting at 11:26AM.



Constituent Provided Material for Minutes Inclusion

BEFORE THE HEARINGS OFFICER
OF

CLACKAMAS COUNTY

In the Matter of the Application Save Stafford Road’s Response
For a Conditional Use Permit For | to PGE's Application for a
PGE’s Tonquin Rosemont- Conditional Use Permit
Wilsonville Transmission Line
Project - File Z0282-25

I. INTRODUCTION
PGE is seeking a Conditional Use Permit ("PGE’s Application™) from

the County to construct a new high-voltage transmission line (" Proposed
Project”) in a 5.9-mile corridor along Stafford Road in Clackamas County
from a substation at SW Rosemont Road to the Wilsonville city limits at SW
Kahle Road. PGE Application, p. 5. The Application is part of the Rosemont-

Wilsonville segment of PGE’s Tonquin Project as depicted below:
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Save Stafford Road opposes PGE's Application, Save Stafford Road

consists of property owners in the Stafford Road Area of Clackamas County

who will be adversely affected by the Proposed Project.! The Stafford Road

1County Staff advised PGE representatives at the Pre-Application Conference that they
viewed the area to be evaluated as the area within Vi miles of the Proposed Project. Pre-
Application Summary, p. 5. This area is referred to in Save Stafford Road’s Response as
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Area is recognized by many as a special part of Clackamas County with
rolling fields, scenic views, and rural ambience. Stafford Road is recognized
as a Rural Scenic Road in the County’s Comprehensive Plan,

Save Stafford Road is concerned about the aesthetics of the proposed
new PGE structures, including many poles that would be over twice as tall
with a much larger diameter than existing poles. Residents remain
concerned about the effects on their local farm businesses, the character of
the Stafford Road Area, scenic views, and property values.

Additional concerns include increased fire risks, electromagnetic
radiation risks, and electrocution from arcing, all associated with the higher
levels of energy of the Proposed Project. Many of the new transmission lines
would be routed dangerously close over homes, front yards, and children
waiting for buses,

Because the project would require the removal of over 250 trees,

residents are also troubled by the potential destruction of wildlife habitat as

the “Stafford Road Area.” There are 1,462 property owners within the Stafford Road
Area. Notice of Decision (File Z0236-24), County's denial of PGE's Application for the
Alteration of a Nonconforming Use, p. 8,
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well as the decimation of the last remaining triangle of farmland (and
carbon sink) separating the cities of Tualatin, Wilsonville, and West Linn.

More broadly, and perhaps most importantly, the community is
concerned that this project is a “test case” that could set a precedent for
placing high-voltage transmission lines along many designated Rural Scenic
Roads in Clackamas County.

PGE has been issued a Certificate of Public Convenience and Necessity
(“CPCN") by the Oregon PUC to condemn dozens of private properties
along Stafford Road to accommodate the easements required for the larger
pole clearance necessitated by the new high-powered transmission lines.
This Certificate is currently being appealed in the Oregon Court of Appeals.

In PUC testimony, safety risks were inappropriately discounted. The
potential for dangerous electromagnetic fields exposure and accidents,
including fire and electrical arcing, are unfortunately real. Save Stafford
Road does not believe that PGE has adequately addressed the mitigation of
such risks, and t.herefure, the Proposed Project poses a true threat and
significantly changes the character of the Stafford Road Area.

Save Stafford Road's response to the Proposed Project sets forth the

reasons why the Hearings Officer should deny PGE's Application. As
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described below, PGE cannot bear its burden of proof demonstrating
satisfaction with the County’s Conditional Use Criteria.
I1. LEGAL ISSUES RAISED BY PGE

PGE raises the following legal issues to avoid having to apply for a
Conditional Use Permit for its Proposed Project. It is apparent to Save
Stafford Road that the purpose and intent behind these issues is PGE's
efforts to overcome its difficult and impossible burden of satisfying the
County’s legal requirements entitling PGE to build its new Proposed Project.

A. Whether the County's Code requires conditional use approval
where public transmission lines already exist.

It is PGE's position that it is not required to obtain conditional use
approval for its Proposed Project since the County’s conditional use
provisions apply only to “new” Public Transmission Line projects—not an
alteration or upgrade to an “existing” facility.

The County’s Code does not distinguish between a “new” Public
Transmission Line or an "existing” facility. The Code unambiguously states
that “Public Transmission Lines” require a conditional use in the RRFEF-5
Zoning District. County Staff advised PGE in their Pre-Application

Summary that:
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“ZDO Section 316 Rural Residential Zoning - Public
Transmission Lines are a conditional use in all of the
rural residential zoning districts including the RRFF-
5 Zoning District that is under a large portion of the
7-mile distribution corridor.”

Pre-Application Summary, File No. ZPAC-0018-25,
Based on the foregoing, the Hearings Officer can find that PGE is
required to obtain a conditional use permit.

B. Whether ORS 758.010(1) pre-empts Clackamas County from
requiring PGE to apply for a Conditional Use Permit for its
Proposed Project.

PGE argues that ORS 758.010(1) pre-empts Clackamas County from
requiring PGE to acquire land use approval for its Proposed Project:

Under ORS 758.010(1), public utilities have a
statutory "right and privilege" to construct, maintain,
and operate electric transmission lines "along the
public roads in this state," outside city limits, "free of
charge." This right is not contingent on discretionary
land use approval. Rather, the rights and privileges
granted under this statute are expressly excluded
from counties' general authority under ORS 374309
to adopt reasonable regulations and issue permits for
the use of county right-of-way. ORS 374.3254.

PGE Application, p. 13.
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As noted above, it is County Staff’s position that proposed Public
Transmission Lines require conditional use approval in the RRFF-5 Zoning
District, ORS 758.010(1) states:

Except within cities, any person has a right and
privilege to construct, maintain and operate its
water, gas, electric or communication service lines,
fixtures and other facilities along the public roads in
this state, as defined in ORS 368.001 (Definitions) or
across rivers or over any lands belonging to state
government, as defined inORS 174111 (“State
government” defined), free of charge, and over lands
of private individuals, as provided in ORS 772.210
(Right of entry and condemnation of lands for
construction of service facilities). Such lines, fixtures
and facilities shall not be constructed so as to
obstruct any public road or navigable stream.

ORS 758.010 grants a public utility a right, but with conditions. ORS
758.010(2) grants Clackamas County the authority to “designate the
location” of utility facilities on County roads. Clackamas County uses the
authority vested by ORS 758.010(2) to require a conditional use permit to
locate a Public Transmission Line. Further, ORS 758.010(3) provides that
Clackamas County may impose “reasonable requirements for the location,
construction, operation and maintenance” of utility facilities permitted

under ORS 758.010(1). ORS 758.010(3).
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Based on the foregoing, the Hearings Officer can find that PGE has a
statutory right under ORS 758.010(1) to construct its Proposed Project along
Stafford Road, but that Clackamas County has the authority to impose
reasonable requirements in the precise location of PGE's high-powered
transmission lines. Simply put, this statute confers no immunity from land
use laws, nor does it create a right to override county zoning codes or
permitting procedures that have been acknowledged by the State of Oregon.

PGE's assertion that the State legislature “has clearly preempted local
governments in the area of access to and use of rights-of-way by utilities in
Oregon” is wrong. On the contrary, the State provides specific authority for
Clackamas County to regulate the location of a public utility and provides it
the tools to do so by permitting the County to require PGE to obtain
conditional use approval.

PGE's reference to Brentmar v. Jackson Cuty., 321 OR. 481, 900 P.2d 1030
(1995) is misplaced. PGE uses Brentmar for the proposition that the Oregon
Supreme Court “has unequivocally held that when a land use is authorized
by state statute as a matter of right, a local government may not apply
conditional use or other types of discretionary review that would...override

those statutory criteria.” PGE Application, p. 13
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PGE's proposed Public Transmission Line is not an authorized land
use as a matter of right by state statute. As noted above, ORS 758.010(1)
grants a public utility a right, but with limitations subject to a County’s land
use regulations. As a result, Brentmar is not controlling,

Based on the foregoing, the Hearings Officer can find that ORS
738.010(1) does not pre-empt Clackamas County from requiring PGE to
acquire a conditional use for its Proposed Project.

. IMPORTANT CONSIDERATIONS

There are two important considerations that Save Stafford Road would
like to bring to the attention of the Hearings Officer. These considerations
stand for the proposition that PGE does not have to construct its Proposed
Project along Stafford Road to achieve its purposes.

While these considerations are not technically relevant, the Hearings
Officer can deny the Proposed Project on legally relevant grounds with the
understanding that PGE will still be able to achieve its purposes through

other alternatives without altering the character of the Stafford Road Area.
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A. PGE's Proposed Project does not need to be located along Stafford
Road. There are other alternative routes that would avoid altering
the character of the Stafford Road Area.

In PUC testimony, PGE claims to have examined “alternative routes”
but there appears to be many less-impactful routes that were prematurely
discounted by PGE. In fact, PUC staff concluded that the Rosemont-
Wilsonville Line may not be necessary at all:

“PGE’s evidence suggests that it can and will
construct the remainder of the Tonguin Project even
if it cannot build the Rosemont-Wilsonville Line.
Thus, it could be argued that the proposed line is not
strictly necessary to the operation of the Tonquin
Project.”?

The below satellite image shows that a superior route would head
straight up SW 65t to Borland Road where the line would follow the existing
Rosemont-Meridian 115 kV line all the way to Rosemont. PGE's preferred
route already double circuits the existing Rosemont-Meridian 115 line from
Rosemont to Borland but diverts to scenic Stafford Read at Borland circle.
PGE filed the routing study in PCN-6, but although the report identified the

route, the report did not explain why the SW 65th-Borland Road alternative

was ignored and not evaluated.

3(PUC,/ Docket PCN 6/Staff 100/ p. 38/lines 7-13).
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B. PGE does not have to construct a transmission line to achieve its
business purpose. There are other non-transmission alternatives
that would achieve PGE’s purpose that would avoid altering the
character of the Stafford Road Area.

While high-voltage transmission lines are very profitable for power

companies, they are often not necessary. Advances in distributed energy
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resources (DERs), battery energy storage, and smart grid systems are rapidly
reducing or eliminating the need for long-distance power transmission
infrastructure, PGE has recognized this by implementing “475 MW of
Battery Energy Storage to Boost Grid Reliability and Keep Costs Low for
Oregonians.”? In fact, in its 2024 Distribution System Flan, PGE recognized
the myriads of technologies that it is using to enhance the power grid
without building more transmission lines.! Unfortunately, these
technologies were not examined in the PUC CPCN application for the
Stafford Road transmission line,

Given the rapidly evolving power grid technology, careful
consideration must be given to permanently disfiguring the Clackamas
County rural landscape to accommodate an antiquated system of
transmission infrastructure that is rapidly evolving and will be largely

obsolete in the near future,

PGE Energizes 475 MW of Battery Energy Storage to Boost Grid Reliability and Keep
Costs Low for Oregonians: hitps:/ /'www. morningstar.com/ news/ pr-newswire/
20250807sf46315/ pge-energizes-475-mw-of-battery-energy-storage-to-boost-grid-
reliability -and-keep-costs-low-for-oregonians

thitps:/ / downloads.cifassets.net/416ywellagmd / 6fsVy b)Y BmGNVAMTPw BOI2 / c9fic
aa%ed32eaB2d67e6359%24cT6ac /2024 PGE DSP 2024 12 18.pdf

Response to PGE's Application for a Conditional Use Permit Page 12



IV. PGE HAS FAILED TO DEMONSTRATE THAT ITS
APPLICATION SATISFIES THE COUNTY'S CONDITIONAL USE
CRITERIA

It is Save Stafford Road’s position that PGE cannot demonstrate that
its Proposed Project complies with the County’s Conditional Use Criteria
and should be denied. Save Statford Road identifies those reasons below and
respectfully requests the Hearings Officer to adopt those reasons and deny

PGE's Application.

CONDITIONAL USE CRITERIA

ZDO 1203.03(A): The use is listed as a conditional use in the zoning
district in which the subject property is located.

Finding: Save Stafford Road agrees with Staff that PGE's Proposed
Project is listed as a conditional use in the RRFF-5 zone.
ZDO 1203.03(B): The characteristics of the subject property are

suitable for the proposed use considering size, shape, location,
topography, existence of improvements, and natural features.

Finding: The Stafford Road Area is not suitable for this project for
multiple reasons as explained below, but the fact that PGE's Proposed
Project is located along Stafford Road, a recognized Rural Scenic Road by the
County’s Comprehensive Plan, is determinative that the location is clearly

not suitable, Clackamas County Cnmprehensiue FPlan {S-e::tiun 5.1).
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As described above, there are many viable, less impactful alternative
routes that were prematurely eliminated by PGE early in this process that
would not limit or impair uses within the Stafford Road Area—and would
not require placing industrial-style transmission lines near residential front
yards, removing over 250 trees and vegetation along a County designated
Rural Scenic Road, and placing dangerous high-voltage power lines near
homes and sleeping children, along a single lane road with narrow
shoulders, frequent traffic congestion, and many accidents.®

i a

Due to the “location,” “topography,” and “natural features” of
Stafford Road, the area is uniquely poised for a catastrophic, uncontrollable
fire on a dry, windy summer day. Constructing high-voltage power lines
near homes, without fire hydrants or public water and no adequate egress
for miles along a one lane road, surrounded by dry hay fields and trees, is a
recipe that will place residents in unacceptable fire danger,

PGE consulted with local fire departments who confirmed that the

Stafford Road Area has rapid fire response times and "“adequate resources.”®

sAccording to a Wilsonwille Transportation System Performance Report, Stafford Road in
Clackamas County experiences approximately two crashes involving fatalities or serious
injuries annually, based on data since 2013.

SPUC/PCN 6/ PGE Reply Brief/p. 2/lines 20-21.
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Unfortunately, resources and response time did not control three of the
deadliest fires in this country: Lahaina, Eaton, and Paradise. The conditions
that created the “perfect storm” (that were started by faulty electrical lines)
in these deadly wildfires are precisely replicated in the “location,”
“topography,” and “natural features” of the Stafford Road Area in the
summer: frequent strong winds, dry grasses, and trapped residents with “no
way out.”” The Stafford Road Area also has the additional risk factors of no
public water and no fire hydrants.

PGE is proposing to add high-voltage transmission lines to a
residential location where “perfect storm” catastrophic fire conditions exist
all summer. PGE's "fire mitigation plan” is to ensure residents that Stafford
Road is not in a "high risk zone (HFRZ)" and that local fire department
response time is “adequate.”® This cannot be acceptable.

Based on the foregoing reasons, the Hearings Officer can find that
PGE's Proposed Project is not suitable along Stafford Road in the Stafford

Road Area.

"Google Al overview of “why the Eaton and Lahaina fires were so deadly?”
SPUC/PCN 6/ PGE Reply Brief/p. 2/lines 20-21.
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ZD0O 1203.03(C): The proposed use complies with Subsection 1007.07,
and safety of the transportation system is adequate to serve the
proposed use.

Finding: Subsection 1007.07 requires that:

"Development adjacent to scenic roads identified on
Comprehensive Plan Map 3-1, Scenic Roads, shall conform to
the following design standards, as deemed appropriate by
the Department of Transportation and Development:

i. Road shoulders shall be [emphasis added]
improved to accommodate pedestrian and bicycle
traffic; and

b. Turnouts shall be (emphasis added) provided at
view points or for recreational needs.”

As stated above, the Clackamas County Comprehensive Plan
designates Stafford Road as a Rural Scenic Road (Section 5.1). Stafford Road
is a narrow, one-lane road with minimal shoulders. Pursuing the Proposed
Project along Stafford Read is not only dangerous but the project cannot
meet the requirements of Subsection 1007.07 above.

Based on the above Finding, the Hearings Officer can conclude that
PGE has not met its burden of proof that its Proposed Project complies with
Subsection 1007.07 nor demonstrated that Stafford Road is adequate to serve
its Proposed Project.

ZD0 1203.03 I): The proposed use will not alter the character of the
surrounding area in a manner that substantially limits, impairs, or
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precludes the use of surrounding properties for the primary uses
allowed in the zoning district(s) in which the surrounding properties
are located,

Clackamas County’s Zoning and Development Ordinance does not
define the terms included within ZDO 1203.03(D). The meaning of these
terms is significant in applying this legal criterion to the facts associated with
PGE's Proposed Project and the Stafford Road Area.

How are the terms “surrounding area” and “surrounding properties”
defined?

The character of the “surrounding area” that could potentially be
altered by the Proposed Project needs to be described and examined. County
Staff advised PGE representatives at the Pre-Application Conference that
they viewed the term “surrounding area” as the area within %2 miles of its
Proposed Project. Pre-Application Summary, p. 5. County Staff further
advised PGE representatives that they viewed the term “surrounding
properties” as the surrounding properties within the surrounding area:

In context of the code it is the surrounding properties
within the surrounding area. Therefore, for a linear
project like a power line it would be the legal lots of

record under the poles and wires along with properties
adjacent to those legal lots of record.

Pre-Application Summary, p. 7.
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Based on the foregoing, the area to be examined under ZDO 1203.03(1)
are the properties within % mile of Stafford Road or the Stafford Road Area.

How is the term “will not alter the character” defined?

In York v. Clackmnas County . Or LUBA ____, LUBA No. 2018-145,
April 10,2019 (" York™), LUBA held that a determination whether a proposed
use “alters the character” of the surrounding area depends on whether the
proposed use substantially limits or impairs the character of surrounding
properties:

"ZDO 1203.03(D) does not prohibit alteration of the
character of the surrounding area, only alterations ‘in a
manner that substantially limits, impairs, or precludes
the use of surrounding properties for the primary use[.]'
As ZDO 1203.03(D) is structured, if the hearings officer
concludes that the proposed use does not substantially
limit, impair or preclude the primary uses of the
surrounding area, there is no need to address whether
it has ‘alter[ed] the character' of the surrounding area
in some other manner."

How are the terms “substantially limits, impairs or precludes the use

of surrounding properties allowed in the zoning districts in which
the surrounding properties are located” defined?

In York, LUBA explained that the inquiry under ZDO 1203.03(D)) must
analyze whether the proposed use substantially limits primary uses on
surrounding properties and whether the proposed use substantially impairs

primary uses on surrounding properties.
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LUBA citing Webster's Third New International Dictionary
(unabridged ed. 2002) defined “limit" as: “1. To: confine to within certain
limits: fix, constitute or appoint definitely, allot, prescribe * * * 3a: to set the
bounds or limits; b: to curtail or reduce in quantity or extent.” LUBA defined
“impair” as: “to make worse, diminish in quantity, value, excellence or
strength, do harm to: damage, lessen .”

The term “substantially impairing” means that the Proposed Project
must not interfere with, diminish the value of, or negatively affect the ability
to enjoy existing and legally established uses in the EFU and RRFF-5 zones,
The purpose of such a rule is to protect the character and integrity of a
neighborhood. This is referred to as the “non-impairment standard.”

Save Stafford Road understands that it must establish that PGE's
Proposed Project demonstrably interferes and impairs the primary uses
allowed in the Stafford Road Area rather than a general dislike of the
Proposed Project.

Based on these definitions, ZDO 1203.03(D) requires the following
examination by the Hearings Officer to determine whether PGE has met its
burden of proof with substantial evidence demonstrating that its Proposed

Project will not alter the character of the surrounding area in a manner that
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does not substantially limit, impair, or preclude the use of surrounding
properties for the primary uses allowed in the EFU and RRFF-5 zones.

First, the primary uses allowed in the applicable zoning districts need
to be identified where the FProposed Project will be located. Here, the
Proposed Project will traverse through property zoned EFU and RRFF-5.

Second, the character of the “surrounding area” that could potentially
be altered by the Proposed Project needs to be described and examined.
County Staff advised PGE representatives at the Pre-Application Conference
that they viewed the term “surrounding area” as the area within 2 miles of
its Proposed Project. Pre-Application Summary, p. 5. County Staff further
advised PGE representatives that they viewed the term "surrounding
properties” as the surrounding properties within the surrounding area:

In context of the code it is the surrounding properties

within the surrounding area. Therefore, for a linear

project like a power line it would be the legal lots of
record under the poles and wires along with
properties adjacent to those legal lots of record.

Pre-Application Summary, p. 7. Based on the foregoing, the area to be

examined are the properties within the Stafford Road Area.

Third, the scope of the Proposed Project must be defined to be able to

measure whether the potential impact of the Proposed Project would alter
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the character of the Stafford Road Area. Here, the Proposed Project is the
introduction of a new high-voltage 115 kV transmission line on significantly
taller steel poles mounted on large cement block within the Stafford Road
Area.

Fourth, the impacts of the Proposed Project must be analyzed to
determine if the Proposed Project substantially limits, impairs, or precludes
the use of surrounding properties in the Stafford Road Area.

Fifth, whether conditions of approval can be imposed on the Proposed
Project that would mitigate any substantial impairment or limitation that
alters the character of the Stafford Road Area.

A. Identification of the primary uses allowed in the EFU and RRFF-
5 zones.

The Stafford Road Area consists of properties zoned RRFF-5 and EFU.

The primary uses in the RRFF-5 zone are listed in ZDO 309.03.% The purpose

ZDO 309.03 - PRIMARY USES IN RRFF-5 ZONES
A. One single family dwelling, residential home as defined in Secton 202 or
manufactured dwelling subject to the provisions of Section 824, (11124/99)
B. Current employment of land for general farm uses, including:

1. Raising, harvesting and selling of crops.

2. Feeding, breeding, selling and management of livestock, poultry, fur-bearing
animals or honeybees,

3. Selling of products of livestock, poultry, fur-bearing animals or honeybees,

4. Dairying and the selling of dairy products,

5. Preparation and storage of the products raised on such lands for man's use and
animal use.
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of the EFU zone is explained in ZDO 401.01', The question before the
Hearings Officer is whether the Proposed Project would substantially impair
or limit the uses permitted in the RRFF-5 and EFU zones. As addressed
below, the Proposed Project will substantially impair the use of surrounding
property and alter the character of the Stafford Road Area.

B. Examination of the character of the Stafford Road Area that will
be potentially altered by the Proposed Project.

The proposed route for the Proposed Project runs through the heart

of the Stafford Road Area. Along Stafford Road, there are rolling hills,

6. Distribution by marketing or otherwise of products raised on such lands.

7. Any other agricultural use, horticultural use, animal husbandry or any combination
thereof,
C. The propagation or harvesting of a forest product.
. Public and private conservation areas and structures foir the conservation of walter,
soil, forest, or wildlife habitat resources,
E. Fish and wildlife management programs.
F. Public and private parks, campgrounds, playgrounds, recreational grounds, hiking
and horse trails, pack stations, corrals, stables and similar casual uses provided that such
uses are not intended for the purpose of obtaining a commercial profit,
WZDO 401.01 PURPOSE OF EFU ZONES
A To preserve agricultural use of agricultural land.
B. To protect agricultural lands from conflicting uses, high taxation and the cost of public
facilities unnecessary for agriculture.
C. To maintain and increase the agricultural economic base of Clackamas County.
D. To increase agricultural income and employment by creating conditions which further
the growth and expansion of agriculture and which attract related industries.
E. To maintain and improve the quality of air, water and land resources,
F. To conserve scenic and open space.
G. To protect wildlife habitals.
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beautiful views, old trees, pristine 5- to 15-acre farmland parcels, open
spaces, and abundant wildlife.

The Stafford Road Area is recognized as a special and unique part of
Clackamas County with scenic views and rural ambience, including the
Farmlandia Farm Loop. The Farmlandia Farm Loop is described as a “self-
guided farm loop” that spans 17 farms featuring animals, horse stables and
corrals, vineyards, nurseries, strawberry patches, lavender farms, pumpkin
patches, Christmas trees, honeybee farms, and more."! All of these uses are
specifically identified in ZDO 309.03,

The Farmlandia Farm Loop is well publicized throughout the Portland
Metropolitan area.!? The local farms attract many school children, bus tours,
and visitors from the surrounding urban areas each year. These visitors
come to experience the natural scenic beauty of the Stafford Road Area.

The natural scenic beauty of the Stafford Road Area has been

recognized by Clackamas County in its Comprehensive Plan, which

Uhttps:/ / oregonfarmloop.com/map/

Zhttps:/ / www . travelportland.com/ region/ farm-loops-near-portland /

https:/ / www shareoregon.com/ things-to-do/ en/ listings / 124917 -farmlandia-farm-
loop-tour

https:/ / www.mthoodterritory.com/articles/ farm-loops-guide

hitps:/ /www . willamettevalley.org / farmlandia-farm-loop-guide
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specifically designates Stafford Road as a “Rural Scenic Road.” Save Stafford
Road is concerned that taking a scenic tour along Stafford Road through
chopped down trees and new tall high-powered, industrial-style
transmission lines would clearly not be a desirable rural experience along a
County designated Rural Scenic Road.

The Stafford Road Area also includes rural residential uses that are
located in the RRFF-5 zone. Many of these rural residences are located along
Stafford Road who are members of Save Stafford Road that will be adversely
affected by the Proposed Project.

Most residents living along Stafford Road were drawn to this small
area of unincorporated Clackamas County because of the rural “character.”
As such, many residents report having protected wildlife species living in
the trees and grasslands on their properties along Stafford Road. These
include endangered species such as bald eagles and peregrine falcon, and
threatened species such as spotted owl, pygmy rabbits and other wildlife.
Removing over 250 trees will clearly impact on the scenery and habitats of

local wildlife along Stafford Road and the surrounding areas.
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C. The Scope of the Proposed Project.

The Proposed Project must be defined to be able to measure whether
the impact of the Proposed Project would alter the character of the Stafford
Road Area.

The northern 2.4 miles of the Corridor has existing PGE transmission,
distribution, and communication lines. The southern 5.0 miles of the
Corridor consists of distribution lines and wooden poles. The Proposed
Project would add high-voltage 115 kV transmission lines to the existing 12.5
kV distribution and communication lines within the Southern Corridor and
increase the height of all poles from approximately 50-60 feet to 85-120 feet
taller steel poles mounted on large cement blocks. PGE's proposed alteration of
its existing facilities adds an entirely new system of transmission power within
the Southern Corridor.?

The Proposed Project would necessitate the removal of over 250 trees
and vegetation and the replacement of 177 wooden poles, with much larger

diameters and significantly taller steel poles, mounted in large cement

BPGE previously applied to the County for an Alteration of a Non-Conforming Use of its
existing transmission lines to enable the construction of the Proposed Project. The
Planning Director denied PGE's Application. One of the bases was that the Proposed
Project would create a “greater adverse impact” on the Stafford Road Area.
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blocks. The additional height of the new poles would allow the high-voltage
(115 kV) transmission lines to be supported above the existing distribution
lines in order to carry nearly 10 times greater amount of electricity. These
taller steel poles will require the removal of all metal barns, metal gates, and
farm equipment (all frequent in the farming community on Stafford Road)
due to arcing risks.

D. Analysis whether the Proposed Project alters the character of the
Stafford Road Area by substantially limiting and impairing the
use of “surrounding properties.”

County Staff advised PGE representatives at the Pre-Application
Conference how this standard will be applied and reviewed by County Staff:

[Tlhe Conditional Use review looks at the
transmission line to see if it would “alter the
character of the surrounding area in a manner that
substantially limits, impairs, or precludes the use of
surrounding properties for the primary uses allowed
in the zoning district(s) in which surrounding
properties are located.” Therefore, staff would be
considering whether the character of the
surrounding area would be changed by the
construction of the transmission line in a way that
would substantially limit the rural residential use
and would be making a recommendation to the
Hearings Officer based on our findings. No
consideration of the existing power line would be
required because this criteria is not comparing the
proposed use to the existing use. It is solely looking
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at how the proposed use would affect, or alter the
surrounding area.

Pre-Application Summary, p. 5.

Save Stafford Road agrees with Staff's characterization of the
difference between the County’s review of an application for an alteration of
a nonconforming use and an application for a conditional use permit.1
However, the County’s decision in its denial of PGE's application for an
alteration of a nonconforming use is instructive and relevant in the County’s
review of PGE's application for a conditional use permit. The reason being
that the County reached conclusions regarding the effect of PGE's Proposed
Project on the Stafford Road Area in its “after” construction state that is
instructive in examining whether PGE’s Proposed Project alters the character
of the Stafford Road Area.

Therefore, the Hearings Officer can take into consideration County
Staff's prior assessment of PGE's Proposed Project in applying the
requirements of ZDO 1203.03(D). Save Stafford Road will refer to Staff's

prior assessment in its analysis below.

It should be noted that PGE's proposed project for its alteration of a nonconforming use
is identical to its Proposed Project for its request for a conditional use permit.
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PGE identified seven specific possible impacts that could alter the
character of the Stafford Road Area: (1) Fire Risk, (2) Tree Removal, (3)
MNatural Resources, (4) Visuals/ Aesthetics, (5) Property Values, (6) Noise,
and (7) Health Impacts. Save Stafford Road concurs these are the specific
possible impacts and addresses them below,

1. The Proposed Project will substantially limit and impair
property within the Stafford Road Area by increasing the
fire risk of a catastrophic fire due to the installation of new
high-voltage transmission lines.

The Stafford Road Area presents a unique and greater risk of a
catastrophic fire with the installation of PGE's proposed high-voltage
transmission lines.

PGE represents it has "adequate fire response resources” to mitigate
any increased risk of fire with its new high-voltage transmission lines in the
Stafford Road Area. In its Opening PUC Brief, PGE represented that the
Rosemont-Wilsonville Line would be located outside a high-risk fire zone,
the risk of wildfire would be minimal, and that available fire response
resources in the area would be sufficient to ensure that the new high-voltage
transmission lines would not significantly increase wildfire hazards. PGE's

representations are not supported by the facts.
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The Stafford Road Area is located in unincorporated Clackamas
County where there is a lack of public infrastructure, no public water, no fire
hydrants, and limited access to be able to respond to the risk of a catastrophic
fire caused by PGE's proposed high-voltage transmission lines. Only well
water would exist if electricity were available, and without electricity, there
is no power for well pumps - and consequently - no water. A fire response
without fire hydrants or public water infrastructure with limited emergency
access is not adequate to mitigate this increased risk.

Part of the reason that the recent Los Angeles fires spread so rapidly
was due to palm fronds carrying embers for long distances and the sparks
ignited fires in multiple different locations. Without fire hydrants or public
water infrastructure, shuttling water occupies an entire firefighting team to
extinguish one fire, This raises the risk of embers igniting a new fire in
another location and all resources being used to shuttle water to a single
fire.

The combination of the recent high-voltage power line fires in
Lahaina, Paradise, and Southern California have clearly demonstrated that
climate change has put every neighborhood at risk. Like Lahaina, there is

no way out from Ek Foad to Mountain Road and Mountain Road to SW
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651, a three-mile stretch of road. Many of the deaths from the Lahaina fires
were because there was only one way in and one way out.

This additional risk is a direct byproduct of the Proposed Project and
substantially impairs property within the Stafford Road Area. There are no
conditions which can be imposed that would provide the necessary
assurances that this greater risk can be mitigated.

The Proposed Project will also substantially limit and impair
properties within the Stafford Road Area by increasing the risk and danger
of “arcing” due to the installation of high-voltage transmission lines. Arcing,
also known as a flashover or arc flash, is an electrical discharge that occurs
when electricity jumps across a gap in the air between two conductors or
between a conductor and a grounded object.

Arcing with high-voltage transmission lines poses severe risks,
including electrical burns, potential for electrocution, and even death as well
as damage to equipment and structures. As a farming area, the Stafford Road
Area would be at a high risk of electrical arcing due to the metal barns, large
metal gates, and metal farm equipment that would be adjacent to the

proposed high-voltage transmission lines,
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PGE's own graphic below from its failed attempt to alter a

nonconforming use demonstrates this additional risk.

,f.’,;} TONGUIN SUBSTATION PROJECT

b
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PGE downplays this Fire Risk. However, this additional risk is a direct
byproduct of the Proposed Project and substantially impairs property within
the Stafford Road Area pursuant to ZDO 1203.03(D)). There are no conditions
that can be imposed that would provide the necessary assurances that this

risk can be mitigated.
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2, The Proposed Project will substantially limit and impair
property within the Stafford Road Area by the removal of

trees.

While the blocking of Stafford Road to construct the Proposed Project
would be a temporary impairment, the cutting down of more than 230 trees
and installing high-voltage transmission lines on significantly larger and
taller steel poles through the heart of Farmlandia Farm Loop would be a
permanent substantial impairment to the Stafford Road Area.

PGE downplays the impact of removing the many trees to enable the
construction of its new high-powered transmission line. PGE offers to
replant trees if necessary, However, any replaced trees will never provide an
appropriate substitute for masking the impacts of the Proposed Project
especially since any replaced trees would never be able to be located near
the new high-powered transmission lines.

3. The Proposed Project will substantially limit and impair
property within the Stafford Road Area by creating adverse
visual impacts affecting the scenic views and rural
ambience along Stafford Road, a County recognized Scenic
Rural Road.

The non-impairment standard includes a review of aesthetic (visual)
impacts and if the project alters the character of an area that is substantially

out of place with the surrounding community. Visual impacts are changes
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to the scenic attribute of the landscape brought upon by the introduction of
visual contrasts such as development and the associated changes in the
human visual experience of the landscape that affect a viewer’s perception
and emotions. See attached Exhibit 1.

PGE's preexisting power lines along Stafford Road currently impose
an adverse visual impact within the Stafford Road Area, PGE's Proposed
Project imposes an even more significant impact that limits and impairs the
surrounding properties which alters the character of the Stafford Road Area.

The best way of demonstrating the adverse visual impact of the
Proposed Project is through photographic exhibits. See attached Exhibits 2-
15 that visually depicts PGE’s Proposed Project along Stafford Road. These
photographic exhibits were prepared directly from PGE’s website for its
Tonquin Project, including the Rosemont-Wilsonville line,1®

County Staff was persuaded by the above photographic exhibits in

Staff's denial of PGE's application for the alteration of a nonconforming use.

“Please note that all of the simulations are directly from PGE's Tonquin project website.
When you click on Structures, this shows every pole that is part of the 177-pole
replacement project. If you place your cursor on each pole and click on it, it will tell you
exactly the height of the existing pole and the height of the replacement or new poles that
will be needed. At the bottom of the web page there is a category called photo
simulations. There are a couple of areas—Stafford Road is listed second. When you click
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Staff made the following finding that can be adopted by the Hearings Officer
in the review of the current application:

Staff is most persuaded by Exhibits 3 through 17 of
Save Stafford Road’s submittal, which Save Stafford
Road states were derived from PGE's website for the
Tonquin project, of which this proposal is a part.
These simulations clearly demonstrate that the
project will have significant visual impacts in
comparison to the existing lines. The added height,
larger-diameter poles, and additional wires combine
to create a far more industrial aesthetic than the
current power lines, an aesthetic that is inconsistent
with the current visual identity of the area. (Emphasis

added).
Motice of Decision, File Z0236-24, p. 27.
Staff also recognized the significance of the County’s Comprehensive
Plan designating Stafford Road as a Rural Scenic Road:

Staff concur with the applicant that the Plan policies
are not approval criteria for a nonconforming use
alteration. However, the Plan designation
demonstrates that part of Stafford Rd was deemed
scenic enough to warrant a special designation as
such. It is reasonable to conclude that effects on the
aesthetic qualities that led to the road’s designation
as scenic may constitute adverse impacts to the
neighborhood.

Motice of Decision, File Z0236-24, p. 26.

on Stafford Road, 21 simulations come up. You can make a side-by-side comparison
directly from PGE's website.
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One of PGE's own exhibits entitled “Original PGE Graphic” was an
exhibit in PGE’s failed attempt in seeking approval for an alteration to a
nonconforming use. This exhibit is instructive regarding the adverse visual
impact caused by the Proposed Project. It provides a visual comparison and

perspective between PGE's current facilities and its Proposed Project.
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By any measure, the aforementioned exhibits demonstrate that PGE's
proposed “new” construction will have an adverse impact that will
substantially limit and impair the scenic views and rural ambience of the

Stafford Road Area.
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PGE downplays the adverse visual impact its Proposed Project will
have on properties located within the Stafford Road Area. However, a
review of the above graphics and photographs demonstrate that Save
Stafford Road's concerns rise beyond a general dislike of PGE's Proposed
Project. This evidence clearly demonstrates that the proposed use will
demonstrably interfere with the primary uses allowed in the Stafford Road
Area.

PGE's evidence and argument cannot overcome the fact that the
adverse visual impact caused by the Proposed Project would not simply alter
the character of the area but would devastate the visual character of the
Stafford Road Area. PGE cannot hide from that reality. PGE's new facilities,
if allowed to be constructed, will always be visible and will be the tallest and
largest structures in the Stafford Road Area creating a visual eyesore,

4, The Proposed Project will substantially limit and impair
property within the Stafford Road Area since it will

adversely impact the local farms and the Farmlandia Farm
Loop and the recreational value of the Stafford Road Area.

Clackamas County planning officials have recognized the scenic
beauty of the small remaining triangle of farmland separating the three cities

of Wilsonville, West Linn, and Tualatin. Consequently, the County
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specifically named Stafford Road as a protected rural scenic road with very
specific requirements that any changes along the road have very specific
aesthetic specifications.

Stafford Road is in the heart of the Farmlandia Farm Loop, which
attracts many school children, bus tours, and visitors from the surrounding
urban areas each year. These visitors come to experience the natural scenic
beauty of the area, the flower farms, pumpkin patches, Christmas tree farms,
and berry patches.

Farmlandia Farm Loop is widely publicized in the Portland
Metropolitan Area, and the route of the Farm Loop is the last rural area
between three cities (West Linn, Wilsonville, and Tualatin). It attracts
hundreds of people every year. See attached Exhibit 16.

While the blocking of Stafford Road to construct the Proposed Project
would be a temporary impairment, the removing of more than 250 trees and
installing high-voltage transmission lines on significantly larger and taller
steel poles through the heart of Farmlandia Farm Loop would be a

permanent substantial impairment to the Stafford Road Area,
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5. The Proposed Project will substantially limit and impair
property within the Stafford Road Area by decreasing
property values.

The presence of power lines decreases property values. See attached
Exhibit 17 entitled, “ Do Power Lines Decrease Property Value,” which states:

For buyers, a lower upfront cost when purchasing near
power lines may seem like a good deal. However, the same
lines will remain when reselling, hampering value. In
extreme cases near high-voltage towers, a study shows
nearby property values reduced by 44.9 percent.

The non-impairment standard includes a review of whether a proposed
project will substantially limit and impair property within the Stafford Road

Area by decreasing property values.

Staff addressed this issue in its denial of PGE's application for an

alteration of a nonconforming use. Staff concluded:

The degree of property value loss due to the presence
of transmission lines is not definitively identified in
either the application or the information provided by
the opponents. However, even the potential 2-
percent decrease in property values estimated by the
applicant's own consultant constitutes a greater
adverse impact to the neighborhood. Neither the
applicant nor staff has identified mitigating
conditions of approval that could ensure no greater
adverse impact.

MNotice of Decision, File Z0236-24, p. 30.
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As noted above, while the legal standard applicable to the County’s
review of PGE's current application for a conditional use permit is different,
the County’s prior findings are instructive and relevant in the Hearing
Officer’s review here. The County’s prior finding demonstrates that PGE's
Proposed Project will in fact decrease property values of properties within
the Stafford Road Area.

PGE downplays the reality that its Proposed Project will decrease
property values. Property owners within the Stafford Road Area would need
to file Inverse Condemnation proceedings in Clackamas County Circuit
Court to be properly compensated for any decrease in property value, These
property owners should not be required to bear that burden.

6. The Proposed Project will substantially impair and limit
property within the Stafford Road Area due to the adverse
health impacts of increasing the danger to children waiting for
school buses at bus stops underneath or near the new high-
voltage transmission lines.

The dangers of proximity to high-voltage transmission lines are a well-
known reality and fact. The World Health Organization - International
Agency for Research on Cancer - has classified EMF as “possibly

cal‘cinugenic" to humans, Man}-— pe:.-_'l'-rEviEwed medical studies have shown
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a significant increase in the risk of childhood leukemia in children who live
within 30 meters of high-voltage transmission lines.!®

PGE's proposed high-voltage transmission lines would be located
directly over children waiting for buses along Stafford Road and playing in
the Resurrection Church School Gym. Also, there are 250 community
members that live within 50 meters of the proposed high-voltage
transmission line as evidenced by the following addresses and distances:
West Linn Wilsonville School District Offices, Resurrection Catholic
Parish School: within 20 meters of power lines; 25124 Stafford: 11 meters;
22400 Stafford: 12 meters; 25900 Stafford: 15 meters; 22185 Stafford: 17
meters; 22720 Stafford: 21 meters; 22201 Stafford: 23 meters; 23510 Stafford:

23 meters; 23662 Stafford: 23 meters; 23662 Stafford: 25 meters; 22350

whritish Journal of Cancer, May 2018-Pool analysis from 11 other studies with 29,049
cases and 68,231 controls -Found a 33% increase in childhood leukemia from children
living < 50m from high voltage power lines,

American Journal of Epidemiclogy, October 1993 -Case-control study of 558 controls
from Swedish Cancer Registry living close to high voltage power lines increased risk of
childhood leukemia 380% for those with greater exposure.

British Jlournal of Cancer, September 2000 - Analysis from 9 countries of 3203 children
with leukemia and 10,338 controls. Found a 200% increased risk of leukemia among
children with exposure to higher magnetic fields.

British Journal of Cancer, April 2013 Case-control study. 2779 cases of childhood
leukemia diagnosed in France from 2002- 2007 with 30,000 controls.

70% increased risk of childhood leukemia (OR 1.7) for children living within 50m of
high voltage power lines.
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Stafford: 25 meters; 22801 Stafford: 26 meters; 25015 Stafford: 27 meters;
22251 Stafford: 28 meters; 4285 Stafford: 30 meters; 22291 Stafford: 31
meters; 22185 Stafford: 31 meters; 5615 Blackberry Ln: 31 meters; 22727
Stafford: 33 meters; 22560 Stafford: 35 meters; 22125 Stafford: 38 meters;
23418 Stafford: 39 meters; 24024 Stafford: 41 meters; 21892 Stafford: 43
meters; 23635 Stafford: 46 meters; and 3600 Trail Rd: 49 meters.

The Federal Occupational Safety and Health Administration has
established a 15-foot minimum distance from high-voltage power lines
(29 CFR 1910.269). PGE’s own electrical safety internet page recommends
people “stay at least 10 feet away from overhead power lines.” See attached
Exhibit 18.

The Oregon Electric and Magnetic Field ("EMF") Committee was
established in November 2009, to review the health risks of EMF exposure
(OAR 345-001-0035). The conclusion of the Oregon EMF Committee was
“prudent avoidance” to limit exposure to electromagnetic fields because of
the potential risks associated with EMF produced by high-voltage
transmission lines. The Oregon EMF Committee also recommended prudent

avoidance be included in the planning of high-voltage transmission lines to
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minimize public exposure. See attached Exhibits 19-23, additional
information related to the EMF issue.

By anyone's measurement, this additional risk of exposure to children
and residents within the Stafford Road Area is real and a dangerous health
hazard. This additional risk is a direct byproduct of the Proposed Project and
substantially impairs and limits property within the Stafford Road Area
differently than with PGE's preexisting power lines.

7. Whether conditions of approval could be imposed that
could mitigate any substantial limitation or impairment
that would not alter the character of the Stafford Road Area.

There is only one condition that could be imposed that might mitigate
the adverse impacts caused by PGE's Proposed Project within the Stafford
Road Area: require PGE to “underground” its Proposed Project. As
described below, Policy 5128 (Scenic Road Policies) requires the
underground placement of utility service lines unless prohibited by the
utility service provider.

There is no evidence that PGE prohibits the underground placement
of utility services lines. In fact, just to the contrary, PGE has previously
acknowledged that "undergrounding” would have certain safety and
reliability benefits as well as creating no adverse “visual impacts.” Notice of
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Decision, File Z20236-24, p. 22. PGE also explains that the company is
reducing fire risk by increasing the undergrounding of power lines each
year, PGE has plans to underground over 26 miles of lines in 2025, and states
that "it's all about making the right investments in the most impactful
areas.” V7

However, PGE dismisses the "undergrounding” alternative here due
to the additional costs associated with “undergrounding” its Proposed
Project. The Hearings Officer has a choice. The Hearings Officer can either
impose a condition requiring PGE to underground its Proposed Project; or
deny PGE's Application.

Based on the above, the Hearings Officer can conclude that PGE has
not met its burden of proof that its Proposed Project will not alter the
character of the Stafford Road Area.

ZDO 1203.03(E): The proposed use is consistent with the applicable
goals and policies of the Comprehensive Plan.

Finding: The Proposed Project is not consistent with the following

Goals and Policies of the Comprehensive Plan:

YPGE official Instagram page: hitps:/ / www.instagram.com/ reel/ DJ7IM_0Pgdi/

Response to PGE's Application for a Conditional Use Permit Page 43



Saum Creek and its" tributaries reside in the heart of the proposed
construction area for this project, but this creek was not mentioned in any of
the environmental impact analyses completed by PGE during the PUC
process. 20

2. 3.K.9.3 Agriculture

This section identifies County agricultural goals of "preserving
agricultural lands” and “conserving scenic areas, open spaces and wildlife
habitats.” The Comprehensive Plan also identifies wildlife habitat and
distinctive resource area goals of “protecting the scenic landscape and
natural beauty of Clackamas County” and “working towards placing utility
lines underground.” Clearly, a project that proposes to remove over 250
trees, install 100- to 150-foot-tall, above-ground, industrial-style high-
voltage transmission lines through farm country, in a rural residential
neighborhood, along a County designated a Rural Scenic Road, is not

consistent with any of these agricultural Comprehensive Plan goals,

WSee PUC docket PCN 6.
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Chapter 5: Transportation System Plan

1. 5.H Rural Tourism Policies 5.H.1.

The goal is to "Encourage agri-tourism and other commercial events
and activities that are related to and supportive of agriculture,” The
Farmlandia Farm Loop runs through the heart of the last remaining triangle
of farmland separating Wilsonville, Tualatin, and West Linn. This Farm
Loop is the embodiment of agri-tourism, Permitting the destruction of over
250 trees and installation of 100- to 150-foot-tall steel, high-voltage
transmission lines along a designated, frequented, rural scenic farm road is
antithetical to “Encouraging agri-tourism.”

2. 5.1 Rural Scenic Roads Policies (5.1.1, 5.1.2 {5.1.2.1-5.1.2.8), and
5.1.3 Designated Scenic Roads.)”!

IThe Clackamas County Comprehensive Plan designates 24 roads as Rural Scenic Roads
and Stafford Road is one of them. Requirements for these specific roads include the
following:

* 5.1.1 Implement a County Scenic Road System that is safe and attractive
for all users.

* 51.2 Promote the protection of recreation values, scenic features and an open,
uncluttered character along designated scenic roads. Developments adjacent to scenic
roads shall be designed with sensitivity to natural conditions and:

* 5.L.2.1 Scenic roads shall have strict access control on new developments.

* 5.1.2.2 Scenic roads should have shoulders wide enough for pedestrians or bicycles,
or a separated path where feasible and when funding is available.

¢ 5.1.2.3 Turnouts shall be provided where appropriate for viewpoints or recreational
needs.

* 5.1.24 Design review of developments adjacent to scenic roads shall require visual
characteristics and signing appropriate to the setting,
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policies. The fact that it may have “reclassified” its transmission lines along
other County Scenic Roads does not amend the County’s Code or
Comprehensive Plan excusing PGE from addressing the County’s Scenic
Rural Roads Policies,

(a) 511 “Implement a County Scenic Road System that is
safe and attractive for all users.”

The Proposed Project is not safe. High-voltage transmission lines
introduce increased fire risks and a real danger of electrical “arcing.” Arcing,
also known as a flashover or arc flash, is an electrical discharge that occurs
when electricity jumps across a gap in the air between two conductors or
between a conductor and a grounded object. Arcing with high-voltage
transmission lines poses severe risks, including electrical burns, potential for
electrocution, and even death, as well as damage to equipment and
structures. Metal barns, metal fences, and metal gates all exist frequently
along Stafford Road, many directly under the proposed high-voltage power
lines. The risk of electrical arcing is explained in PGE's own depiction. See
attached Exhibit 22. There are no conditions that can be imposed that would

provide the necessary assurances that this risk can be mitigated.
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In addition to safety risks, contrary to the requirements of 5.1.1, the
proposed project is not "attractive.” Removing over 250 trees and installing
large, metal, industrial-style transmission lines along a “rural scenic road” is

not “attractive.”

(b) 51.2 “Promote the protection of recreation values, scenic

features and an open, uncluttered character along
designated scenic roads. Developments adjacent to scenic
roads shall be designed with sensitivity to natural
conditions.”

(i) 5.1.2.1 “Scenic roads shall have strict access control
on new developments.”

Building a new transmission line is clearly, “new development.” The
process involves site identification, planning and design, securing necessary
permits and approvals from various agencies, acquiring land rights-of-way
(which can involve complex negotiations and potential legal challenges),
and construction activities, including land clearing, tower erection, and line
installation. All of these activities collectively constitute the “development”

of new infrastructure. Thus, this project requires “strict access control.”
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(ii) 5.1.2.4 “Design review of developments adjacent to
scenic roads shall require visual characteristics and

signing appropriate to the setting.”

Rural scenic roads are defined by their integration into the natural
landscape and heightened visual experience they offer travelers. The visual
characteristics that contribute to this include natural features (ie,
undisturbed landscape), openness and vistas (i.e., expansive views),
minimal human intervention, diverse natural vegetation, and native plants.

Despite mitigation efforts by making the transmission poles
“weathered steel” or brown, PGE's new facilities, if allowed to be
constructed, will always be visible and will be the tallest and largest
structures in the Stafford Road Area. Additionally, the visual characteristics
of any replacement plantings cannot replace the removal of trees that are
hundreds of feet tall, in their natural habitat.

Finally, poles that are several feet wide and over 100 feet tall will

clearly obstruct any expansive views that also define the scenic area.
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(iii) 5.1.2.8 Underground placement of utility service
lines shall be required unless prohibited by the

utility service provider.

PGE explains that undergrounding power lines are very expensive,2
PGE also explains that the company is reducing fire risk by increasing the
undergrounding power lines each year. PGE has plans to underground over
26 miles of lines in 2025, and states that “it's all about making the right
investments in the most impactful areas.”? Therefore, it appears that
undergrounding is not “ prohibited” by PGE.

Rather, it is a choice. It is a choice that should be made here to mitigate
the adverse impacts of the Proposed Project on the Stafford Road Area that
15 designated as a Rural Scenic Road.

Based on the above Finding, the Hearings Officer can conclude that
PGE has not met its burden of proof that its Proposed Project complies with

the County’s Comprehensive Plan,

“Tongquin  Project  FAQ  Page:  https:/ / portlandgeneralprojects.com / wp-content/
uploads/2024/07/ PGE_Rosemont-Wilsonville_ FAQ V9. pdf
#PGE official Instagram page: https:/ / www instagram.com/ reel/ D)7IM_0Pgdi/
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V. CONCLUSION
Based on the foregoing, Save Stafford Road respectfully requests the
Hearings Officer to deny PGE's Application.
Dated this 4 day of September 2025.

HATHAWAY LARSON LLFP

By: /s/ Gregory 5, Hathaway
Gregory 5. Hathaway, OSB No. 731240

1125 NW Couch Street, Suite 550
Portland, OR. 97209

(503) 303-3101
gregihathawaylarson.com
Attorneys for Save Stafford Rond
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Bureau of Land Management
Visual Resources

SEARCH Search

Visual Impact Assessment and Simulation (fassess-simulate)

BLM Visual Contrast Rating (fassess-simulate/bim)

USFS VIA Approach (fassess-simulate/usfs)

NP5 VIA Evaluation Guide (/assess-simulate/nps)

Other Federal Agency VIA Approaches (assess-simulatefother-federal)
Hon-Federal Agency VIA Approaches (fassess-simulate/non-federal)

V1A Research and Technical Reports (fassess-simulate/research-reports)

Visual Impact Assessment Methodologies

What Are Visual Impacts?

Visual impacts are changes to the scenle attributes of the landscape brought about by the introduction of visual contrasts (e.q.,
development) and the associated changes in the human visual experience of the landscape. Visual Impact Assessment (or VIA) is the
analysis of the potential visual impacts to the landscape and landscape views resulting fram a proposed development or land
management action. The document that contains a visual impact analysis is also often referred to as 3 visual impact assessment or VIA

Why Do Federal Agencies Conduct ViAs?

several US. federal agency visual respurce programs have a ViA process of component, because reducing visual impacts of projects is a
kery goal of the visual resource programs, This is especially true of agencies that permit development on the lands o waters they
administer o agencies that regulate certain types of development, such as Mighways or dams, that have potentially large visual

impacts,

Federal V1A Methodologies Overview

The LL.5. Department of the Interior Bureau of Land Management (BLM) has a formal process for assessing the impacts of projects, the

Visual Contrast Rating (fassess-simulate/bim/indexcim). The U5, Department of Agriculture Forest Service (USFS) daes not have a
formal process for visual impact assessment, bt the LISFS Scenery Management System has Landscape Chargcter Goals and Scenic

Inteqrity Odrigctives {fassess-simulate/usts/index.cim) which serve as a baseline for assessing te basic comgatibility of a project with
the surreunding landscape, The Mational Park Service does not generally permit new utility-scale energy development an NPS-

adrninistered lands, and thus has no fermal visual impact assessment process. but does provide guidance on evaluating ViAs (fassess-
simulate/nps/index.cfm). The Federal Highway Administration and the LS. Army Corps of Engineers pravide guidance on visual impact
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asspssment while the Matural Resources Conservation Service does not. The Bureau of Ocean Energy Management is currenilay

developing a VIA methodology (see Visyal Impact Assessment; Other Federal Agencies (fassess-simulate/oter-federalfindex cfm) for

more information].

Non-Federal Agencies VIA Methodologies Overview
Sorne states and other agencies (fassess-simulate/non-tederal/index.cfm) have prescribed or recommended VIA methedologies.

Energy Project ViA-Related Research and Technical Reports

A variety of federally-sponsored research and technical reports (fassess- simulate/esearch-reports/ingex cfmj addressing visual
impacts of energy facilities and visual impact analysis are also available.

Contact Us (contact-ush | About Us (faboutus) | Privacy/Security (prvacy-security)
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Your Guide to the Farmlandia Farm Loop

By Matt Wastradowski

The Farmlandia Farm Loop sits at the far noethom edge of the Willkamotte Walley—e0 far north,
In Fact, that it butts up against the Portland metne area, offering an unprecedented ook at boes
quickly one can brave tha husthe and bustle for 8 more relaosd pace In the reglon's Tarmland,

Explaining the Farmlandia Farm Loop | Location | What to Do

Thar Farmilandia Farrm Lo wiak eroated as
part of the wider Dregon Farm Losp
program, wiich conmects visitors with the
slate’s sgricutural preduction through
farm wisits, family-nun markets, wielcoming
nurseries, Inventbee eateries, and
colebrated winories

Bast of all, it's sagy to gt started; Just
derwnlond 8 brochure and map fram the
officlal Farmilandla Farm Lo s Ve,
S wihal Lounds Tun, make Sure your
detired stops will b opan when you plan
Lo wisil, and head out.

Il you need help making plans, webse put
togethor a guide to the Farmilandia Farm
Loop—with tips for onjoying your o
and a fw lebeas for getting started

Lo Farm oflefs a variaty of educationsd programes o focsd and feiming b
chibdeen and sdults slile. (Photle courtesy of mihoadiegiitornycom]

What is the Farmlandia Farm Loop?
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Tha seif-guided Farmilandia Farm Loag
spans farmns, vineyards, nurseries, and
mrsni @t b Bar e thern edge of the
Willarneite Valley. Peppers, strawberrios,
bnsmpichor, it Qropses, pumpkins, and
Christmas rees ste sorne of U rmary
crops youll find along the loop

Thi Farrmiarciia Farm Loop spothghts 17
busiressas Lhal slretch Frodm Uhe Baart af
the Willarmette Valloy and along the
Willarmette River to the foothills of Mount
Hiood—so wour options for exploring are
Birrited anly By your b canstraints

And yourne navver far from overnighin sy
i Ve Willarmeie Vallay or Portiand
saEblifa, o6 IS easy Lo make o wionkand
Gelamamy ourl of it

Visiteds can mingbe with Bamas, camel, pendes, and maore at Fro

Where is the Farmlandia Farm Loop?
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Pat minlature donkeys, stroll throwgh a colorful garden, and see what's now at the gift
shop at Tallen Ferrm on the outskirs of Wilsordlle, (Phote courtesy of

Frthpad e iiory. n|1|i

Thia Farmiandia Farm Loop stretches
across tha northarn edge of the
Willarnetie Valley ard the foothills of
Mot Hood., Wilscawille is the largest
community alang the lsop—and whaore
youll find many of the loop’s TF stops—but
other close-by communithes include
Cragon City, Milwaukie, Tualatin, and
255

Driving balbweean Wiksonsille (the
WaSLENMEEL community along the loeop]
and Boging (the eastarnmost cernmunity]
takes about 25 minutes;, driving from the
traifs northarn edga In Milwaukis to its
southern border outside of Witsorwllle,
Friearvahibe, takes about 35 minutes, All
that said, several of the loop's stops s
heavily concentrated around Wilsorville
and Tualatin, making i possibb: to visit
nusmarous farms, wineres, and mone
without spanding much time In your
wahilche,

What Can You Do Along the Farmlandia Farm Loop?

bone than a dosen of the Farmlandia Farm Loop's ¥7 stops ane al working farms, offering visitors
an unprecadented hook at Uhe rmany ways thess hard-workng producens havwe shaped the
‘Willarmeetta Valley for genermtions,

Savor the scents of speing and surmmar at
Baairy Ol Mursery Herh B Laverndad
Farim, Since 1982, Bann Owl Ras grossn
nearly 100 varieties of lavender—with
blooms peaking in June and July; frosh
and dried bouguets are avallable for
purchase, as ame & vasiaty of lvendar
products in the farm's gl shep.

Meary Food Pond Foom hosts 8 pannplon
|‘.'|'ﬂ'|.ll:|'l and harsest festival, as wall a2 8
Christmas tres farm throughout the
holiday season; in addition to the seaconal
attractions, visitors can get up close to
more than 80 animak while enjoying Frog
Pand's many acthdtias,

Frog Pond Foom s a popular family stop just outside Wilsorville, (Photo courtesy of
mithoodisrritonLoom)
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Thae Tarnily-ruan Tresholee Fapm grows a
wnfety af praduce and B hoome 10 several
-urll-lmrﬁ—il'rl.'ll.lﬂ'il'rg Coats, astricihes,
shwrep, and alpacas. Stop by fod 2ome of
the farm's special events—Ilike up-close
ancounters with resident animals,
imonthiy markets with local makers, and
farm-based yoga sessions

leria Wina Winas, moanwhile, specializes
im srmall-kot red wines, sourced from both
The wirary's astate and Frodm vineyands
throughout the Pacilic Mortrnwest, & spot
o Terra Vina's spacious lwnh, odaflooking
the winery's vineyvard, is one of the snea’
hottest seals on sunny spring and
sUETMeT wonkonds

tisholea Farm hosts a varety of fun events throwughoul the ping and
surnmar, (Photo courtesy of mihoodterritony.com)

IF i want 1o experience the Willarette
albey's ko @ifadr wilh [arrm-to-table fane
IJP'I'.‘DE.E,IE"IE’EIIGWI. Fhie Hitchen st
Middleground Farms

Thie rencevired ealery is housed in o
refashioned cotthe barn and embaraces Lhi
idea of Focal® in everything it senes &n
on-site garden supplies some ingredients,
asmall herd of goats and mare than teao-
depan hans supnly dalry prodiscts and
acpgs, anl nearby growers and prosuicars
odfer mvech of the pedt

hake & dimnier eservation, sign up for
Spepcial evenls, of Lake o Cooking class o
Bedi iy FAore abail Lhé fedgic’s farmad
culinary scens.

Thae Kitchaon ol Middiegrovnd Fanme hosts beautiful dinmers, featuring local wines
and fresh farm ingredionts,

._.._._.. REE— 1 - o E—

requesta visitor  Weur i i bogin i G WilimAKS

Wiy 1ra : s R
ity quidlaQr |'|-:|1|_-|:

guidﬁ
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ARCILT LIS WILLAMETTE EXPLORE

willfette - © e
Valley 1y Retou il
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Should | Buy a House Near
Power Lines?

By Kelsey Heath (https:/fwww.fastexpert.comiblog/author/kelsey-
heath/)

January 9, 2025 1 13 min read

@

When searching for that perfect howse 1o coll home, one faclor thal ghves some hous
hamters pause is the proximity of power lines to the propedy. They con be viewed as
an eye sora, health risk, or even a safely risk. 5o, i you have the perfect house withir
your budget, Bul it's ned 1o power lings, should yvou buy it?

I you lhee In a clty, chances are you see power lines and telephone poles evenywhen
you ook, We are desensilized to them, Some citles and reglons, like California, ore
starting to put power lines undergroand, bul historically, they have been above groa
as o cosl-saving maasure,

Poweer lines crisscross citles, suburbs, and rural areas, bringing eleciricity to homes
and businesses, Thalr proximity 1o homes rakses questions for homebuyers about the
potential drawbacks,

But are these apprehensions warranted when weighing the propery's pros and cons
Do thie real rsks justify the stigma surmownding power line proxdmity? As with most
aspects of home buying, the truth lies in balancing perceptions and facts, which wea'l
expdivin b this arlkcle.

Simplify your real estate journey. Find an
Expert agent today.

Search and compare real estate agents near youw
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GET STARTELD

Do Power Lines Decrease Property Value?

Theere poe ditfferent kKinds of povwer Bnes, most commanly high-vollage transmission
lwis v Bow-valtage Bras For bacal distribulicon,

Low-voltage powar lines, supported by lelephone poles, typlcally don't impact
properly values because they are evenmhere. These pleces of Infrastraciure are
essontiod to keeping our clities connected and (It Howewvar, high-voltage power lines
o differand.

The presence of high-vellage power lines near a property ollen reduces its valus,
though the impact varies based on location and home speciics. When buylng a hous
neal power lines in an whan area, the effect on properly value near power lines may
not be Bs severe as for a rural home,

Progimity is key when buying a house near power lines. The closer a home sits
te power lines, the more likely its value wiil be decreased.

Bud, & lovweer value may nol b a negative for all buyers, Bayars with limited budgets
Gflen Sed a lowar upiron] purchase price as a bargaln when buying a housa near
power lines, Howeven, s important b0 remember the power Bines will remadn in ploce
witin I Commas e Bor resall,

Power lines are almost always permanent infrastruciure txures, So, the same Bnes
dragging down the initisl purchaze price will still affect the property’s value &l resale.

For example, if you have & beautiful hElside home with (antastic views (hat e
interrupied by power lines, then yes, their presence will likely impact its value, Are
they a deal bresker? That depends on the buyer,

Just remaambeer thal any inilial discount should be weighed against the podential kang
ferrm hits 1o resabe value, Other factors, like aesthatic sSues and haalth concerns,
should alsa be considered when deciding i prodmily to power lines warranis the
associaled radeolrs,

How Much Do Power Lines Decrease Property
Value?

Whilie presimity 1s key, several faclors nucnee the extent of property vahee reduction
MEAr PoAsner limes;,
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Thesre's o exacl amounl by which power Bnes can decrease a property’s value, It
depends on the house, the area, and how competilive the real estate marked ks ot the
time of sale. ITit's a hot seller's markel, you may find that povwer lnes hawve very lilile
impact on the property’s value when put up against comparable sales.

Propedies thal are very close 10 high-voliage lines (wilhin 150 feel), may see propert,
vilues decrease by 10 percent 1o 30 percent of mare, The effect lessens as the

distance from the lnes ncrerses,

For buyers, a lower upfrant cosl when purchasing near power lines may seem lke &
good deal. Howewer, the same ines will remain wien reselling, hampering valuse. b
eaireme coses near high-voliage towers, & study from the Joumalof Real Esiate

Ferseareh-flillpys:Afenans tandlomlines comddeoi?
nlhsA0I0AOADEESAT 208 12091490) shows nearby property values reduced by 44,

percent.

So, any inflial discount should be weighed against potenlial long-term impacts on
rezabe value, I you want a betier understanding of how much & power e will impac
your propeery’s valud, it's best Lo talk 1o your real estale ageant.

An experlenced agent will understand local Buyver preferances and what they sne
willing fand not willing) to compromise an, Their advice will help you decide whether
buy a house neas poswer lines,

Find a Top Real Estate Agent to Answer
Your Questions

Search real estate agents near you,
Erlei g cole

GET STARTED

Pros of Living Near Power Lines

While high-valiage Iransmigsion nes lend to make some homebuyers nersaus,
praximity (o these vital energy conduits can offer certain advantages for the well-
infarmed. OF caurse, you need 1o conslder polential drawbacks when evaluzating
Femies naer peower indrasirecture,

But there are uselul upsides thal cerlain buyers may wish 1o leverage by overlooking
urvwarranied fears. Here ane a few polential advantages to lving near these vital
ervrgy conduits:
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= Lowner Electricity Costs: Homes silealed by the power source can banedit from
slightly lower eleciricity bills thanks 1o shortenaed iransmission distances. Even
thaugh the savings may be small, every penny counts fod hemeswners brying o
maximize value, While mol & deal-maker an s owm, paying a few dollas bess eac
manth ks still welcomed.

= Fewer Power Outages: Livimg mght by the electrsical infrastructure alloys repalr
crenws 1o respond quicker wihen outages ocour This proximity usually resuls in
fenwar and shorler disruplions overall. For some, belter reliability granis peace of
miind, espacially duwing exdrems weather when power lass spikes,

Faster Restoration: Lvimsg near power Infrastructure maeans repaln Crews com neascl
chowmed lines quicker when outages happen, Their fast respanse helps restone
power soaner, imiling disuplions, Oulages are inevitalile, and in our madem
wiadld, few things hamper productivity and comnvendence mone than exiended
power loss, particulary if you work from hoeme.

Accessibility to InfrastructurerSendces: There's nothing waorse than belng unakble
access high-speed internet in a recently purchased home. Telecommunication
senvices are almost always connacted through power lines, which meeans that
when they are nearby, you'ne more Bely 1o have access 1o your prafermed sendic
Belare buying, i1's best 1a check With your sendce provider 1o see If thiy reach
your address,

Renewable Energy Polential: Mot all poveer grids can support large solar systems.

Proimity can make Inflatives ke solar power collecton and distribution possible
When a home s close lo high-woltage power lines, It's more likely the existing
infrastruciure to feed excess power back to the geid ks available.

& Lower HOW® Fegs: Clder naighborhoods typlcally have poveer lines. On the flip sid
these neighborhoods akso lend 1o have lower homeowners association [HOA)
fees, Even small HOA discounts add up, providing more value to bomes hal ane
part of associations.

Less Compelition: Some buyers avold power Bne properties altogether, meaning
slighly less competition for smart buyers; bargaining power increases with fewear
prospecthve parchasers In the mix. Therefore, barying near powwer Bnes can be a
grixat way (o avoid Bidding wars and snoag o deal,

So, while there are patentlal drawbacks, the convenlence and margingl perkes of
locating near power lines can appeaal to some homebuyers. I you're unfazed, you ca
capilaize on slightly reduced prices and compatition,

Cons of Living Near Power Lines

While they enable modern life for homebaryers, the close presence of power lines
comeas with many cons. I you dechde 1o buy a howse close to power lines, you nead t
understand the financial pros and be fully aware of the cons.
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Potential Health Risks

O of the potential homeowmers' Blggest concames when purchasing propeiy mear
pronvir lines 15 the polential health implications, especially reganding the cancer risk.
Power lines produce eleciromsgnetic fields (EMFs), a foomn of radistion thal some hay
suspeciod coubd increase cancer fisk wilh Sighificant expasune owver e,

However, the sclentific evidence [hitpsaiwescancercentiercomdcommanily!

blog 202 202 power-lines-and-cancer-is-theve-a-conneclion) so far has been unable
lo comnchesively substantiole health rsks from EMF cxposure near high-vollage pows
lings, While power Bnes produce strong EMES, many common househodd Bems like
cisll phonees, microwaves, and WIF] emil EMF radiation, somselimes af even higher
levels than power lines,

For decades, electromagretic radiation concenns hove been ralsed atout whethser
Iving near posser limes increases concer risk, bul most sfudies have rot found clear
evidence of a link, In 2002, a World Health Organlzation (WHO workdng grous
concluded thal EMFs fram power lines are “possibly carcindagenic” to humans, Al meae
callective research has concluded thal there B o weak conneclion between (he risk
childhood Leukemia [tpsdiww cancenneliiog 202 2-035 8003 Iving -t ar-poe -
lines-increase-my-fisk-cancer) and those lving closer than 164 Teet Lo b power line,

H you're worrked aboul the heallh concerms surrounding EMF and power Bnes, starl
wilh wour own research, then form your own conchusion,

Potential Fire and Electrocution Hazard

Though instalied with safely in mind, power lines bing risks. Extreme weather ke hic
winds and thuendesstorms can compromise Bnes, creating fire and elecirecuibon
hazards. This has been evident In places Bke Calidomia, wihere downed power lines
have ignited major wildiires,

While rare, fires lriggered by damaged lines near homes coubd spread guicker in high
risk areas belore crews can respond, Downed nelghborhood lines also ihoealen
elecirocution fram ive wires.

If wou own 8 home near pover lines, proper maintenance is crecial, Trees and Tollage
greswing loo close need removal 1o preven] wines irom being brought down in slonms
Addilionally, [t's smarl to keep undergrowih cleared to prevent a fire from spreading.
Thowgh catastrophic incidents are undikely, the polential exists.

Hemebuypers mast be pware of the fine fisk associated with power lines So they e
prepared Lo care for thedr asset,

Impact on Resale Potential

Homes near power Bnes can be more challenging to sell than houses not Impacted b
them. Even though these omes may be cheaper when you bary them, many people
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want 1o stay awasy from power lines, <o it can be lough to find buyers. i con take
lomger for these properties to sell, and they usually generate less demand, nesallig i
a lowear purchase price.

So, welgh any uplront deal against a [lely hindered propenty value growth and sellin
spead upon resabe, Talk to your agent about how the powar lInes will impact your nes
home, They understand the market and buyer preferences. Thelr opindon and Inskght
will hielp you make the right decision

Aesthetic and Visual Concerns

Power lines can harm a home's visual appeal and spoll the view. Thelr presence can
make a house look less atiracthve and loss dosirable, especlally In areas where you
don't usually see power lines, Many people consider power lines an eyesore, which
can megatively affect how appealing a bame B and how much the homeowners enjol
1.

Far homes that rely on sprawling views of scendc sumoundings as selling poinls,
having power lings nearby can serioushy reduce thelr marketabiity and value. From &
wisual perspactive, power lines disrupd the overall ook of the house, Imit landscaping
otions, and harm natural sedtings. For homebuyers who peloritize beauly, these
diownsbdes should be carefully considerad when leoking al properties near power
lirtzs,

Buzzing Moise

High-woltage povwer linds and substatibons can produce a continuoars low hum or
buzzing sound, Lowvallage powar lines, typlcally insulated, will produce [Hile to no
noEse, and they may nol posa the same level of nodse-relaled concems.

This audible buzzing nolse from high-vollage power lines can be quite annoying for
homes siluated nearby and becomes lowder in radmy weather. Seme claim that the
constant background nokse contributes to headaches or migraines, adding an
urwelcome stressor lo dally life.

It cam be easy to get caughl up in the excltement of & new home purchase, bt
prospective buyvers shoubd pay altenticn and lizten for any batharsome burz when
consldering homes near power lines, Mot all power lines will generate the sama level
of sound. If 8 buzzing noise is prasent, the properly may necessitale nokse mitigation
and the buyer will need 10 be able o tolerale the ongaing buzzing nolse,

What is a Safe Distance to Live from High
Voltage Power Lines?

‘When house hunting, buyers may ask — how close 1o power Enes is (0o close? Thisa
no definflive answer, bl examining vollage and proximily offess guidance.

EXHIBIT 17 - Page 6 of 10



Neightrorhood distribution lines typically run below 20,000 volls, A1 this low voltage
over short distances, risks are minimal for reearlsy homes,

High-wvelage power lines are more concerning, ranging from 100,000 to 200,000
widlls, Their uninstdated Wwbes emit nolse and EMFs, prompling prodmily concems. 54
high-transmission lnes warrand more caulion than neighborhood distribution when
buying nearby homes,

While ne universally accepled sale distance exists, some guldelings suggest

¢ Living 7003000 feel from high-voltage lines is best to imit EMF exposure.
« Each additional 100 fes reduces EMF fleld strength exponenially,
» Beyond 1300 feel, EMF intensily matches typlcal background lewvels,

Sa, while there's ne stralghtfonvard safely standard, more distance from high-wolfage
lines means lower EMF exposune and lower fire risk. How much is enough distance?
Wizl Buiyers musl welgh theldr fisk tolerance and boadiet If you want (o be extra
conlicus, maximize the distance {within reason) thal you live from povwer lines.

Should You Buy a House Near Power Lines?

For same buyers, the advantages may oubwelgh the dronwbacks, while o others, the
riaks are possible deal breakers. Bedore declding, each homebwyer must weigh the
peos and cons against thelr risk tolerance, priorities, and family makeup.

O the risk slde, high-valteage lines produce eleciremagnetic fields that may bawve
health implcations, While evidence on cancer and power lines Is Inconclusive, Some
shudies Hnk close exposure to Increased leukemba and cancer rates. More definithvely
procimiy o lines hampers aesthetics, creales nolse, and reduces the resale value.

Homes adjalning power lines can lower & homa's value by as much as 30%, driven i
the Sligma surrounding health risks and aesthetics. Propertles also generally fakie
longer 1o sell than comparable listings withoul power lines neariy,

Howeenser, thare ane also advaniages Lo buying close 1o power Bnes, primarlly thal
buryars coan ged a house for thelr money, They benelit from marginalhy lower electricity
costs, Tewer oulages, quicker oulage response, lower HOA fees, and less buyer
compelilkan, Buyeis comfortable accepting the negatives can capltalize on discounle
home prices, The cost savings coubd be exactly what they nead o secure (heir drean
hame,

In kol real esfate markels with low wenory, comipromising power ling praximily many
bar an acceptable tradeodl for an othemwise ideal home. For risk-averse buyors,
maximizing distance from lines and verifying safe exposure levels may b a higher
pricdity. Informed analysis and research showdd guide the nexd steps on any power in
property under conslderation,
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Simplify Your Real Estate Journey and
Connect with Top Agents

Saarch and compare real estate agents near youw

Criler 2l condi

GET STARTED

Deciding on a Home Near Power Lines: Seek
Expert Insights

When considering a house thal's chose to poweer lines, talk 1o yvour real estate agent
about thelr Impect. They will heve the best lecal Inséghts aboul how the power lnes
meay Empact your lifestybe and resale value, Rather than relying on your own, leverage
local expertise.

Your real estale agent can help you abjectively welgh the pros and cons. Beyond
healih and aesthetic concerns, resl esiate agents help you evaluate Impacts on resal
poleniial versus pricing discounts and help find ereative noise solulions,

Consull with one of your area's top real estate agents through FasiExpert hlpsad
v fastencpart.comd) today and get Insights from a tree area expert. With an agent’s
halp, you can make ihe righi call when consldering homes near power lines.

Kelsey Heath

Kelsoy Heath is a neal e<lale conten] Specialist with an exiensive backgrownd
in reshdential, indusirial, and commencial propedy, Sha has baen vaahaed in
e inclusiey for & decade a2 a proféssional and personal investod gaining a
deep understanding of the madket and trends, Wilh a passion Tor wrillen
communicatian, Kelsey loves helping peopbe undersland the Ssomelimes.
compiicated concepis behind real csiate and i now & soughl-oul guest and
ghosbaeiler.

Wiew all posts by Kelsey Heath (hiltps:Sewww lastexpert comitdoglauhoar!

kedney-heath)
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You may also be interested in...

Can You Refuse to Joln a
Homeowners Assoclation

(HOR)T (httpsa/

waww fastexpert.com/blog!
can-you-refuse-bo-join-hon
HO& Tevps can be expensive,
but thay akso come wilh a sel
of rules, wihich con potlentialhy
Emit your righis as... read
o [l psa
woarseTasiexpert comfbbog!
can-you-refuse-1o-foin-hoad)

My Homae Isn't Selling,
Should | Change Realtors?

{htipsatf

wienwr fastexpert.comiblog’
should-l-change-realtors/)
>=Figwd an Expeil Real Estate
Agent<< My home has been
an the market for almast &
mnths amd ks a._. read more
{hitpsaiferensdastexperlcom/
bleg/should--change-
realtorss)

Does Living Mear 8
Cemetery Affect Property
Value? (hitps/f

wwrw. fastenpert.comiblog/
does-living-near-a-cematany-

affect-property-value/)

H you'ne drbviing lo an open
house and pass by a
cemetery, what's the first
thing that crosses your mind?
I5 ... read maore (hitpsaff

woww fas teper.comdblog!
cloes-living-mear-necemeiorn-
affect-property-value)

Finad & Top Feal Estale Ageni Teday

I've Been A Realtor For 325
Yiears, Here are My Tips For
An Easy Home Sale (hitps:f
wwwr fastexpert.com/blog/
tips-for-an-easy-home-sale/)
() See Why Clients Love
FastExpar] Agenls Pee been
o Reoltor for 35 years, Hene
ari iy Lips far_. rend mone
{httpsiween fastexper, com'
blaghips-lor-an-easy-home-
sale)

Sellers & Buyers Agents Company

Learn More {Mips Hame Selling Tips Lsghin Abenait Lk bl pecly

wearelfasionpartcoml  fhiipsd! Sign Lip [halps: wearw TaLlew por Loamicompar

buyers-sellers-beam-  wenilasiexperioom’ wwwilashexpon com/ Leadership {hips:

] hionwe-sellors) signup_v2 php) wearw fasiex perl combeadershipd

Homes Sald Hear ke Properties For sal Loarn Morg [Rigps:’ Foct Sheel fhitpst

ihitpsr s wiwnwlas e pedl.oomiagent- wwes [asiex porLoominct-shaetd

sl fastenpericomd  weasylasioxparioomd  beamamaoned Clienl Reviews [hpsudy

homes-sold-near-mef]  real-estalegroperty-  FasiExper App ihbipsd  www lastexpericominsiospert-
listings’} wwn s bExper.oom’ reEyie

City Dala Search Community Questions  mobiloappd Authars {haips:H

[hiltpes:d Lty v fastoxpar.comiausharsy

wwes lastonpiricom’  weesy Fasioxpert comid Contact Lis fhilpas

city-datns) Eihvioed) v facstoxport. comiconlacluss

#sk p Licensod Agont  Real Eslale Blog

[Flkpasty [LTLTES
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wowa fastenpart comd
asknclvice php)
Home Buying Tips
(hittpesatd

e Tadl ex e rcomy
hoama-Srayers]

LLS, Markel Trends
(httpsci

e fastexperl com!
rednl-estabe-maskont-
Lremie i)

wensL st podt com/
Biogi

karlgage Calculatar
fhiripsty

wvnn Enstoxpert.com)
marigage-calculsiany

Midpsciiwsansing comipralilefastespofipsiwes bbborgfus/cafaan-madingprolefeal-eilale-senvicesTastcxperl-inc 12 16. T 74979

Sociad kedia

fhitpe e faccbook comfasioxporting)  [(hipssivitlencomdfasiexgerting [hibps:waave Bnkedin comicompamytastexpe-dne) |

FastExpai, Ing Is n Califosnés Licensed Broker CA Licerse #0B50ME

Testrres (hritpss v Farstpapas. coevion ) . Pebasy fips e laatiapail ¢ omipracy . Sie Mep Bitps G Dabexpert.comisitamap php) | FasiBxpedl, ine. © 3004, Al Rights
i il
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ELECTRIGAL SAEETY

OUTDOORS
Downed Wires

« Stay away. Treat all downed wires as if they are live and energized.
+ Call 911 and inform the operator there is an electrical emergency.

Overhead Power Lines
+ Always be aware of overhead power lines.

- When working or playing in or around trees, check to make sure you are
not close to overhead power lines.

- Stay at least 10 feet away from overhead power lines and electrical
facilities. Contact with electrical wires can cause severe injury or even
death - keep all objects away from overhead power lines.

INDOORS

Safe Use of Power Cords

+ Remove power cords from outlets by pulling the plug, not the cord.
« Wever attach a cord to another surface with nails or staples.

« Mever remove the third prong from a three-pronged plug. The third prong
grounds the device and protects from faulty electrical devices.

» Mever plug a space heater into an extension cord.,
- Always plug it directly into a wall outlet,

with thewire




Water and Electricity

+ Keep electrical appliances and power tools away
from water.

+ Never use electrical appliances or tools In or
near water, including the shower or bath.

* Dry hands thoroughly before coming into
contact with any electrical appliance, outlet, or
wall switch.

Electrical Fires
« Call911.

* If an appliance catches fire, immediately unplug g A e
the appliance if safe to do so, PN LT OW
Wateron an

» Use an appropriately rated fire extinguisher
{one rated for electrical and grease fires). slectrica

= Baking soda may also be used to voau could be
extinguish an electrical fire.

e
e

clectrocuted

OUTAGES
Helpful Tips:

+ If you are cold, wear multiple layers of warm
clothing.

« Switch off your lights (except one). Also, to
prevent damage when the electricity is restored,
consider unplugging all electrical equipment.

» Listen to a battery-powered radio for storm or
emergency-related updates,

* Keep refrigerator and freezer doors closed.
Check food for spoilage before eating.

Instead of candles
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The Biolnitlathve report, preparved by 29 aniliors from fen countriles In 20012 comprives
extensive information around ithe pablic safety levels Tor electromagnelic mnd
radiofrequency Melds, Writlen by Held experis: ten medical doctors, 21 PhDs,; and three
MsC, MA or MPHs, three former presidents of the Biselectromagnetics Society, nnd five
full members of BEMS, a distinguished author ks the Chalr of the Rassdan Mationai
Commiitee on Non-lonizing Radintion, and & Senior Adviser lo the European
Environmenial Agency; the report has been done independent of governments, exiving
bodles and industry professional socletics thal have clung to old slandards, Preclsely
becnuse of this, the Biolaltiative Report presents a solld sclentlfle and public health policy
assessmcnt that Is evidence-based .

Biolnitiative 2012

A Rationale for Biologically-based
Exposure Standards for Low-Intensity
Electromagnetic Radiation

Biolnitiative Working Group 2012

Jitendra Behari, PhD, India
Paulraj Rajamani, PhD, India

Carlo V. Bellieni, MD, Italy
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Fidolmiiiative Repost: A Rafiomale for Biologically-based Public Exposuen Standards for Electremagnetic Radistion at
www. bioindtiative.ong, December 31, 20012

Copyright © 2012 Cindy Enge and David O, Carpenter - Editors. All Righis Reserved
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PREFACE

The Organizing Committee thanks the participanis of the Biolnitiative Working Group
for their integrity and intelleciual courage in dealing with this controversial and important
topic; and for devoting the time and energy to produce their chapiers. The information
and conclusions in each chapter are the responsibilities of ihe authors of that chapler,

The Group has produced what the authors hope will be a benchmark for good science and
public health policy planning. It documents bioefTects, adverse health effects and public
health conclusions about impacts of non-ionizing radiation (electromagnetic fields
including extremely-low frequency ELF-EMF and radicfrequency/microwave or RF-
EMF fields).

Socictal decisions about this body of science have global implications. Good public
health policy depends on acting soon enough, but not without cause, and with enough
information to guide intelligent actions. To a great degree, it is the definition of the
slandard ol evidence used 1o judge the scientific reports that shapes this debate.
Disagreement about when the evidence is sufficient to take action has more to do with the
cutcome of various reviews and standard-setting proceedings than any other single factor.
Whatever “standard of evidence™ is selected to assess the strength of the science will
deeply influence the outcome of decizsions on public policy.

We are al a critical juncture in this world-wide debate. The answers lic not only in the
various branches of science; but necessarily depend on the involvement of public health
and policy professionals, the regulatory, legal and environmental protection sectors, and
the public sector.

This has been a long-term collaboration of international scientists employing a multi-
disciplinary approach to problem assessment and solving. Our work has necessarily
relied on tools and approaches across the physical, biological and engineering sciences;
and those of the environmental scientist and public health professional. Only when taken
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together can we see (he whole and begin to take steps that can prevent possible harm and

proted fure generations.

EignudM '9 Zﬁ'{f{v‘” r'LJ"-"'-E'@:-'LEn.-mi: ff-'f-'*{ J:;fég:?'{_f

David Carpenter, MD Cinidy Sage, MA

Co-Editor Co-Editor

Biolnitintive Report Biclnitiaslive Report
3
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BIOINITIATIVE 2012 - CONCLUSIONS Table 1-1

Overall, these 1800 or 50 new studics report abnormal genc transcription (Section 5); genotoxicity
angd single-and double-siraml DNA damage (Section 6); siress profeins because of the fractal RF-
antenna like nature of DNA (Section 7); chromatin condensation and loss of DNA repair capacity
in human stem cells (Sections 6 and 15); reduction in free-radical scavengers - particularly

melatonin (Sections 5, 9, 13, 14, 15, 16 and 17}, neurctoxicity in humans and animals (Section 93,
carcinogenicity in humans (Sections 11, 12, 13, 14, 15, 16 and 17); scrious impacts on human and

animal sperm morphology and function (Section 18); effects on offspring behavior (Section 18,
19 and 20); and effects on brain and cranial bone development in the offspring of animals that are

exposed to cell phone radiation during pregnancy (Sections 5 and 18). This is only a snapshot of
the evidence presented in the Biolnitialive 2012 updated repo.

I — = ion e

BIOEFFECTS ARE CLEARLY ESTABLISHED

Bioeffects are clearly established and oceur at very low levels of exposure 1o
electromagnetic fields and radiofrequency radiation. Bioeffects can occur in the first few
minutes at kevels associated with cell and cordless phone use, BioefTects can also occur
from just minutes of exposure to mobile phone masts (cell towers), WI-FI, and wireless
utility “smart’ meters that produce whole-body exposure. Chronic base station level

exposures can resull in iliness,

BIOEFFECTS WITH CHRONIC EXPOSURES CAN REASONABLY BE
PRESUMED TO RESULT IN ADVERSE HEALTH EFFECTS %

Many of these bioeffects can reasonably be presumed (o resull in adverse health effiects if the
exposures arc prodonged or chronic. This is becauge they interfere with normal body processes
{disrupt homeostasis), prevent the body from healing damaged DNA, produce immune system
imbalances, metabolic disruption and lower resilience to disease across multiple pathways.
Essential body procesaes can eventually be disabled by incessant external stresses (from system-
wide electrophysiological interference) and load to pervasive impairment of metabolic and
reproductive functions.

LOW EXPOSURE LEVELS ARE ASSOCIATED WITH BIOEFFECTS AND
ADVERSE HEALTH EFFECTS AT CELL TOWER RFR EXPOSURE LEVELS

At Jeast five new cell tower studies are reporting bioeffects in the range of 0,003 to 0.05 j'W/em2
al lower levels than reporied in 2007 (0,05 to 0.1 wW/em?2 was the range below which, in 2007,
effects were nol observed), Researchers report headaches, concentration difficultics and
behavioral problems in children and adolescents; and sleep disturbances, headaches and
concentration problems in adults, Public safety standards are 1,000 — 10,000 or more times higher
than levels now commonly reported in mobile phone base station studies to cause bioefTects.
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EVIDENCE FOR FERTILITY AND REPRODUCTION EFFECTS: HUMAN
SPERM AND THEIR DNA ARE DAMAGED

Human sperm are damaged by cell phone radiation at very low intensities in the low microwatt
and nanowattfem? range (0.00034 - 0.07 uW/emZ2). There iz a veritable flood of new studies
reporting sperm damage in humans and animals, leading to substantial concerns for fertility,

reproduction and health of the offspring (unrepaired de novo mutations in sperm). Exposure
levels are similar to those resulling from wearing & cell phone on the belt, or in the pants pocket,

or using a wireless laptop computer on the lap.  Sperm lack the ability to repair DA damage.

Siudies of human sperm show genetic (DNA) damage from cell phones on standby mode and
wireless lapiop use. Impaired sperm quality, motility and viability occur at exposures of 0.00034
uWem2 to 0,07 wW/em2 with a resultant reduction in human male fertility. Sperm cannot repair

DA damage,

Several imernational laboratories have replicated studies showing adverse effects on sperm
quality, motility and pathology in men who use and particularly those who wear a cell phome,
PDA or pager on their beli or in a pocket (Agarwal ¢f al, 2008; Agarwal et al, 2009; Wdowiak ot
al, 2007 De Tuliiz et al, 2009; Fejes el al, 2005; Altken et al, 2005; Kumar, 2012). Other studies
conclude that usage of cell phones, exposure to ¢ell phone radiation, or storage of a mobile phone
close to the testes of human males affect sperm counts, motility, viability and strociure (Aitken et
al, 2004; Agarwal et al, 2007, Erogul ef al,, 2006). Animal studies have demonsirated oxidative
and DMA damage, pathological changes in the testes of animals, decreased sperm mobility and
viability, and other measures of deleterious damage to the male germ line (Dasdag et al, 1999;
Yan ef al, 2007: Otitoloju et al, 2010; Salama el al, 2008; Behari et al, 2006; Kumar of al, 2012).
Tlheere are fewer animal studies that have studied effects of cell phone radiation on female fertility
parameters. Panagopoulous et al, 2012 report decreased ovarian development and size of ovaries,
and premature cell death of ovarian follicles and nurse cells in Drasophila melanogaster. Gul el
al (2009) report rats exposed lo stand-by level RFR (phones on but not transmitling calls) caused
decrease in the number of ovarian follicles in pups born to these exposed dams.  Magras and
Xenos (199°7) reported irreversible infertility in mice after five (5) generations of exposure to
RFR at cell phone tower exposure levels of less than one microwal! per centimeter squared
{uWrem2).

EVIDENCE THAT CHILDREN ARE MORE VULNERABLE

There is pood evidence (o suggest that many toxic exposures to the fetus and very young child
have especially detrimental conscquences depending on when they occur during critical phases of
growth and development (lime windows of critical development), where such exposures may tay

the seeds of healih harm that develops even decades later. Existing FCC and ICNIRP public
safety limits seem to be nol sufficiently protective of public health, in particular for the young
(embrya, fetus, neonate, very young child).

The Presidential Cancer Panel (2010) found that children ‘are ar special risk due 1o their a'.umﬂerj

bady mass and rapid physical development, both of which magnify their vulnerability fo known
| carcinogens, including radiation.'
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The American Academy of Pediatrics, in a letter to Congressman Dennis Kucinich dated 12
December 2012 states “Children are disproportionately affected by environnental exposives,
inchuding cell phone radiation. The differences in bone density and the amownt of fuid in a
child’s brain compared o an adults brain condd allow children fo absark greater quantities of
BF energy deeper into thelr bralng than adulis. It Is esseasial that any mew standards for cell
phones or other wireless deviees be bazed on protecting the younges! and most vwinerable
popidlations fo amsire thay are safeguarded through their lfetimes, "

FETAL AND NEONATAL EFFECTS OF EMF

| Fetal (fn-nrere) and early childhood exposures to cell phone radistion and wireless technologies
in general may be a risk factor for hyperactivity, learning disorders and behavioral problems in
school.

Fetal Development Studies: Effecis on the developing fetus from in-sfero exposure to cell
phone radiation have been observed in both human and animal studies since 2006, Divan et al
(2008) found that children born of mothers who used cell phones during pregnancy develop more
behavioral problems by the lime they have resched school age than children whose mothers did
not use cell phones during pregmancy, Children whose mathers used cell phones during
pregnancy had 25% more emotional problems, 35% more hyperactivity, 49% more conduct
problems and 34% more peer problems
(Divan ef al., 2008

Common sense measures (o limit both ELF-EMF and RF EMF In these populations is nesded,
especially with respect to avoidable exposures like incubators that can be modified; and where
education of the pregnamt mother with respect to laptop computers, mobile phones and other

sources of ELF-EMF and RF EMF are casily institated.

Sources of fietal and neonatal exposures of concern include ui['pimrwmﬁﬁ-llm (both paternal wee
of wireless devices worn on the body and maternal use of wireless phones during pregnancy).
Exposure to whole-body RFR from base stations and WI-FI, use of wireless laptops, use of
incubators for newborns with excessively high ELF-EMF levels resulting in altered hearl rate
variability and reduced melatonin levels in newbomns, fetal exposures to MR of the pregnant
mother, and greater suscepdibility to leukemia and asthma in the child where there have been
maternal exposures 1o ELF-EMF,

A precautionary approach may provide the frame for decision-making where remediation actions
have to be realized to prevent high exposures of children and pregnant woman.,

(Bellieni and Pinto, 2012 — Section 19)
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EMF/RFR AS A PLAUSIBLE BIOLGICAL MECHANISM FOR AUTISM (ASD)

+ Children with existing neurological problems that include cognitive, learning, attention,
memory, or behavioral problems should as much as possible be provided with wired (nof
wircless) learning, living and sleeping environments,

« Special education classrooms should ohserve 'no wireless® conditions 1o reduce avoidable
siressors that may impede socinl, academic and behavioral progress.

« All children should reasonably be protected from the physiological stressor of significantly
clevnted EMF/RFR (wireless in classrooms, or home environmens),

» Bchool districts that are now considering all-wireless leaming environmenis should be strongly
cautioned that wired environments are likely to provide better learming and teaching
environments, and prevent possible adverse health consequences for both students and faculiy in
the long-tesm.

+ Monitoring of the impacts of wireless technology in learning and care environments should be
performed with sophisticated measurement and dita analysis technigues that are cognizant of the
non-linear impacis of EMF/RFR and of data techniques most appropriate for discerning thess
impacis.
¢ There is suflicient scientilic evidence lo warrant 1he selection of wired internet, wired
classrooms and wired leamning devices, rather than making an expensive and potentinlly health-
harming commitment to wireless devices that may have fo be substituled out later, and
* Wired classrooms should reasonably be provided to all students who opt-out of wireless
environments, - (Herbert and Sage, 2012 — Section 20)

Many disrupted physiological processes and impaired behaviors in people with ASDs closely
resemble those related to biological and health effects of EMF/RFR exposure. Biomarkers and
indicators of disease and their clinical symptoms have striking similaritics. Broadly speaking,
these types of phenomena can fall into one or more of several classes: a) alteration of genes or
gene expression, b) induction of change in brain or organismic development, ¢) alteration of
phenemena modulating sysiemic and brain function on an ongelng basis throughout the life
course (which can include systemic pathophysiology as well as brain-based changes), and d)
evidence of functional alieration in domains such as behavior, social intéraction and attention

known to be challenged in ASD.

Several thousand scientific studies over four decades point to serious biological effects and
health harm from EMF and RFR. These studies report genoloaticity, single-and double-sirand
DMNA damage, chromatin condensation, loss of IXNA repair capacity in human stem cells,
reduction in free-radical scavengers (particularly melatonin), abnormal gene transcriplion,
neurotoxicily, carcinogenicily, damage to sperm morphology and function, effects on behavior,
and effects on beain development in the fefus of uman mothers that use cell phones during
pregnancy. Cell phone exposure has been linked to altered fetal brain development and ADHD-
like behavior in the offspring of pregnant mice,

Reducing life-long health risks begins in the carliest stages of embryonic and fetal development,
is accelerated for the infant and very young child compared to adults, and is not complete in
young people (s far as brain and nervous system maturation) until the early 20's. Windows of
eritical development mean that risk factors once laid down in the cells, or in epigenetic changes in
the genome may have grave and life-long consequences for health or illness for every individual.
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Al relevant environmental conditions, including EMF and RFR, which can degrade the human
genome, and impair normal health and development of species including homo sapiens, should be
given weight in defining and implementing prudemt, precawtionary actions to protect public
health,

Allostatic load in autism and autistic decompensation - we may be ol & lpping poini that can be
pushed back by removing unnecessary stressors like EMF/RFR and building resilience.

The consequence of ignoring clear evidence of large=scale healih risks to global populations,
when the risk factors are largely avoidable or preventable is too high a risk to take. With the
epidemic of autism (ASD) putting the welfare of children, and their families in peril at a rate of
one family in 88, the rate sl increasing annually, we cannot afford to ignore this body of
evidence. The public needs to know that these risks exist, thal transition to wireless should not be
presumed safe, and that it is very much worth the effort to minimize exposures that still provide
the benefits of technology in learning, but without the threat of health risk and development
impairments to learning and behavior in the classroom,

{Herbert and Sage, 2010 — Section 20)

THE BLOOD-BRAIN BARRIER IS AT RISK

——— e

The BRE is a proteciive barrier that prevents the flow of toxing Info sensitive braln fissive,
Increased permeability of the BRE cavwsed by cell plone RFR may resuli in neuronal damage.,
Marty research studbes show that very low ifensity exposwres fo RER can affect the blood-brain
barvier (BEB) (mostly animal shidlies). Siomming np the research, it i+ more probable than
wrrlikely that non-thermal EMF from cell phones and base stations do have gffecis spon blology.
A single 2-hv exposure to cell phome radiation can result in increased leakage of the BRE, and 50
days afier exposure, neuronal demage can be seen, and at the later time point also albumin
leakage is demonsirated. The levels of RFE needed to affect the BER have been shown to be as
fow as 0.000 Wikg, or less than holding a mobile phone af arm's length. The US FOC standard is
1.6 Wikg; the ICNIRP standard is 2 Wikg of energy (BAR) into brain fissue from cellfcordless
phone wre. Thus, BRE effects oconr al abowt 1000 times lower RFR exposire levels than the US
arid ICNIRF liniits allow. (Sallord, 2012 - Section 10)

B = T TTS TR SRS S —

If the blood-brain barrier is vulnerable to serious and on-going damage from wireless
exposures, then we should perhaps also be looking at the blood-ocular barrier (that
proiects the eyes), the blood-placenta barrier (that protecis the developing fetus) and the
blood-gut barrier (that protects proper digestion and mutrition), and the blood-testes
barrier (that protecis developing sperm) to see if they too can be damaged by RFR.
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EPIDEMIOLOGICAL STUDIES CONSISTENTLY SHOW ELEVATIONS IN
RISK OF BRAIN CANCERS

=

Brain Tumors: There is a mmiat-:ni?p_:llt.m of increased risk of glioma and acoustic
neuroma associated with use of mobile phones and cordless phones.

*Razed on epidemiological sthudies there is a consistent pattern of increased risk for glion and
acowstic nenroma associated with use of mobile phones and cordless phones. The evidence comes
mainly from heo siedy centres, the Hardell group in Sweden and the Interphoie Study Groug,. No
consistend pattern of an increased risk is seen for meningioma. A systemeatic bias in the stediex
that explaing the resnits wonld also have been the case for meningioma, The different risk patiern
for tunor type sirengihens the findings regarding glicma and acoustic newroma. Meta-analyses
o the Hardell growp and Iterphone stndies show an increased risk for glioma and acoustic
neuronna. Supportive evidence comes also from anatowical localisation of the tumar fo the most
exposed area of the brain, cumulative exposure in howrs and latency tinre Hal all add fo the
biological relevance of an increased rizk. In addivion risk calculations based on estimoted
absorbed dose give sivength fo the findings.  (Hardell, 2012 - Section 11)

“There is reazomable basis to conclude that RF-EMFs are bivactive and have a potential
for cause health impacts. There is a consistent patlern of increased risk for gltomea and
acowstic newroma associated with use of wireless phones (mobile phones and cordless
phones) mainly based on resulis from case-conirol stwdies from the Hardell group and
Interphrame Final Study results. Epideniological evidence gives that RIF-EMF shouwld be
classified ax o human carcinogen,

Based on owr own research and review of other evidence the existing FCCAEE and
TCNIRP public safety linmits and reference levels are not adequate o proteet pulilic
health, New public health standards and limils are needed,

Eighty six (86) new papers on genoloxic effects of RFR published between 2007
and mid-2012 are profiled. OF these, 54 (63%) showed effects and 32 (37%)
showed no effects.
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One hundred fifty five (155) new papers that report on neurological effects of
RFR published between 2007 and mid-2012 are profiled. Of these, 98 (63%)
showed effects and 57 (37%) showed no effects.

With overall 42 epidemiological studies published to date power frequency EMFs are
among the most comprehensively studied environmental factors. Except jonizing
radiation no other environmental factor has been as firmly established to increase the risk
of childhood leukemia.

There is no other risk factor identified so far for which such unlikely conditions have
been put forward to postpone or deny the necessity to take steps towards exposure
reduction. As one step in the direction of precaution, measures should be implemented 1o
guarantee that exposure due to transmission and distribution lines is bebow an average of
gbout | mG. This value is arbitrary at present and only supported by the fact thal in many
studies this level has been chosen as a reference.

Base-station level RFR at levels ranging from less than 0.001 uW/em2 to 0.05 uW/em2,

In 5 new studies since 2007, researchers report headaches, concentration difficulties and

behavioral problems in children and adolescents; and sleep disturbances, headaches and
concentration problems in adults,
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studies had important deficiencies that may certainly have biased the results.
exposure can resull in o decrease in melatonin production. Tvhas nol been

1 ranied b i exieni ni 1l elarsclers 1344 TR
with ELF MF exposure in decreasing melaionin produetion
Conclusion: Wew rescarch indicates that ELF MF exposure, in vitro, can

significantly decrease melatonin activity through effects on MT1, an important
melatonin receptor.

%

IR There are insufficient studics to formulate an opinion as to whether
radiofrequency MF expasure is & risk or protective factor for AD.

‘There is considerable in vitro and animal evidence that melatonin protects against AD.
Therefore il is certainly possible that low levels of melatonin production are associated
with an increase in the risk of AD,

(Davanipour and Sobel, 2012 — Section 13)
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STRESS PROTEINS AND DNA AS A FRACTAL ANTENNA FOR RFR

DMA acis as a “fractal nmum;lﬁ !_h-r EMﬁ‘ and RFR-

The coiled-coil structure of DNA in the nucleus makes the molecule react like a fractal
antenna to a wide range of frequencies,

The structure makes DNA particularly vulnerable to EMF damage.

The mechanism involves direct interaction of EMF with the DNA molecule (claims that
there are no known mechanisms of interaction are patently false)

Many EMF frequencies in the environment can and do cause DNA changes.

The EMF-activated cellular stress response is an effective protective mechanism for cells
exposed to a wide range of EMF frequencies.

EMF stimulates stress proteins (indicating an assault on the cell).

EMF efficiently harms cells at a billion times lower levels than conventional heating.

Safety standards based on heating are irrelevant to protect against EMF-levels of
exposure, There is an urgent need to revise EMTF exposure standards. Rescarch has
shown thresholds are very low (safety standards must be reduced to limit biological
responses). Biologically-based EMF safety standards coukd be developed from the

research on the siress response.

EVIDENCE FOR DISRUPTION OF THE MODULATING SIGNAL
HUMAN STEM CELL DNA DOES NOT ADAFPT OR REFPATR

Human stem cells do not adapt to chronic exposures to non-thermal microwave (cannot
repair damaged DNA), and damage to DNA in genes in other cells generally do not repair
as efficiently.

Mon-thermal effects of microwaves depend on variety of biological and physical
parameters that should be taken into account in setting the safety standards. Emerging
evidence suggests that the SAR concept, which has been widely adopted for safiety
standards, is not useful alone for the evaluation of health risks from non-thermal
microwave of mobile communication. Other parameters of exposure, such as frequency,
madulation, duration, and dose should be taken into account,

Lower intensities are not always less harmful; they may be more harmful.

~ Intensity windows exist, where bioeffects are much more powerful.
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A linear, dose-response relationship test is probably invalid for testing of RFR and EMT
(% i done in chemicals testing for loxicity).

Resonant frequencies may resull in blological effects at very low intensities comparable
to hase station (cell tower) and other microwave sources used in mobile communicat ions,
These exposures can cause health risk, The current safety standards are insulficient 1o
protect from non-thermal microwave effects.

The data about the effects of microwave al super-low intensities and significant role of
duration of exposure in these effects along with the data showing that adverse effects of
non-thermal microwave from GSMAUMTS mobile phones depend on carrier frequency
amd type of the microwave signal suggest that microwave from base-stations/masts,
wireless routers, WI-FI and other wireless devices and exposures in commaon use today
can also produce adverse ¢ffects at prolonged durations of exposure.

Most of the real signals that are in use in mobile communication have not been lesied so
far. Very little research has been done with real signals and for durations asnd
imermittences of exposure that are relevant to chronic exposures from mobile

communication, In some siudics, so-called “mobile communication-like” signals were
investigated that in fact were dilferent from the real exposures in such important aspects

as intensity, carrier frequency, modulation, polarization, duralion and intermillence.

New standards should be developed based on knowledge of mechanizms of non-thermal
effects. Importantly, because the signals of mobile communication are completely

replaced by other signals faster then once per 10 years, duration comparable with latent
period, epidemiologic studies cannot provide basement for cancer rick assessment from

upcoming new signals.

In many cases, because of ELF modulation and additional ELF fields created by the
microwave sources, for example by mobile phones, it is dilficull to distinguish the elfecis
of exposures lo ELF and microwave. Therefore, these combined exposures and their
possible cancer risks should be considered in combination.

As far as dilferent types of microwave signals (carrier frequency, modulation,
polarization, far and near field, imermittence, coherence, efe.) may produce different
elfecis, cancer risks should ideally be estimated for each microwave signal separately.

The Precautionary Principle should be implemented while new standards are in progress.

I should be anticipated that some part of the human population, such as children,
pregnant women and groups of hypersensilive persons eould be especially sensitive to the
) non-thermal microwave exposures.
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N. EFFECTS OF WEAK-FIELD INTERACTIONS ON NON-LINEAR
BIOLOGICAL OSCILLATORS AND SYNCHRONIZED NEURAL ACTIVITY

A unifying hypothesis for a plausible bislogical mechanism to accowst for very weak
ficld EMF bioeffects other than cancer may lie with weak lield interactions of pulsed RFR and
ELF-modulnted RFR as distupters of synchronized neural activity, Electrical rhythms in our
brairs can be influenced by extermal signals. This is consistent with established weak lield effects
on coupled biological escillators in living tissues, Biological systems of the heart, brain and gt
arc dependent on the cooperative actions of cells that function according to principles of non-
linear, coupled biological oscillafions for their synchrony, amd are dependent on exquisitely timed
cues from the environment at vanishingly small levels (Bursaki, 2006; Strogatz, 2003). The key
to synchronization is the joint actions of cells thai co-operate elecirically - linking populations of
binlogical oscillators that couple together in large arrays and synchronize sponfancously.
Synchronous biological oscillations in cells (pacemaker cells) can be disrpied by artificial,
exogenous environmental signals, resulting in desynchronization of neural activity that regulates
eritheal fonctions (including metabolizm) in the brain, gt and heart aind circadian rhythms
governing sleep and hormone eycles (Strogate, 1987). The brain containg a population of
oacillators with distributed natural Fequencies, which pull one mnother into synchrony (the
circadian pncemaker cells). Strogatz has addressed the unifying mathematics of biological cycles
and external factors disrupt these cycles (Strogatz, 2001, 2003).  “Rindhmis con be altered by a
wide variely of agents and el these perturbations must serionsly alter brain performance ™
(Biuzsaki, 2006).

= e

conditions in ite form of both exivingic driving frow the environment and intrinsic rlythms
gonerated by specialized cellular clocks within the orpanizm itself Relevant examples of the
tatter are e cardine pacemaker located af the sinoatrial node in manunalian hears (1) and the
cireadian elock residing at the suprachiasmatic miclei in mewmalian brains (2), These rhyil
generators are contpozed of towsands of clock cells that are fntvinsically diverse but
nevertheless manage to finction in a cohere osclllatory state, This i the case, for instance, of
the clreadian ascillarions exhibited by the suprachiasmatic nuclel, the peviod of wiich is known
fo be determined by the mean period of the individual newrons making up the cireadian clock (31—
7). The mechanises by which this colleciive befiavior arises rematn fo be imderstood. * (Strogatz,
2001; Strogatz, 2003)

Synchronous biological oscillations in cells (pacemaker cells) can be disrupted by
artificial, exogenous environmental signals, resulting in desynchronization of neural
activity that regulates critical functions (including metabolism) in the brain, gul and hear
and circadian rhythms governing sleep and hormone cycles. The brain contains a
pepulation of oscillators with distribated natural frequencies, which pull one another into
synchrony (the circadian pacemaker cells). Strogatz has addressed the unifying
mathematics of biological cyeles and external faclors disrupt these cycles.
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EME AND RFR MAKE CHEMICAL TOXINS MORE HARMFUL

EMF acts on the body like other environmental toxicanis do (heavy metals, organic
chemicals and pesticides), Both toxic chemicals and EMF may generale free radicals,
produce stress proteins and cause indirect damage to DNA. Where there is combined
exposure the damages may add or even synergistically interact, and resull in worse
damage 1o penes,

mrr——

EMF IS SUCCESSFULLY USED IN HEALING AND DISEASE TREATMENTS

“The potential application of the up-regidation of the HSPTO gene by both ELF-EMF and
nanosecond PEMF in clinical practice would inclide trauma, surgery, peripheral nerve damage,
arthopedic fractiere, and vascilar graft support, anong others, Regardless of pulse design, EMF
technodogy has been shown io be effective in bane healing [ 5], wound repair [11] and newral
regeneration f31,36 A849,5163,64,65,66]. In terms of clinicel applica- tion, EMF-induction af
elevated levels of hsp0 protein alse confers protection agatrst hypoxia [61] and aid myocardial
fitnectionr and ssrvival {20,22). Given these results, we are particularly interested in the
translational significance of effect v, efficacy which is not wswally reporfed by designers o
imvestigators of EMF devices. Move precize description of EM pulse aind sine wave paraineters,
ineluding ihe specific EM ontput sectar, will provide consistency and “scientific basis™ in
veprortivg fivdings. ™

"The degree of electromagnetic field.effects an biological sysiems is known fo be dependent on o
stnbver of criteria in the waveform pattern of the exposure system nsed; these include frequency,
durration, wave shape, and relative orientation of the fields [6,29,32,33 3940]. In soime cases
pulsed fields Ivve demonsirated increased efficacy over sialic designs [ 19.21] in bath predical
kel experimenial sefings, ©

ELF-EMF AND RFR ARE CLASSIFIED AS POSSIBLE CANCER-CAUSING
AGENTS - WHY ARE GOVERNMENTS NOT ACTING?

..... =

The Workd Health Organization International Agency for Research on Cancer has
classified wireless radiofrequency as a Possible Human Carcinogen (May, 2001)*. The
designation applies to low-intensity RFR in general, covering all RFR-emitting devices
and exposure sources (cell and cordless phones, WI-FI, wireless laptops, wireless
hotspots, elecironic baby monilors, wireless classroom access points, wireless anlenia
facilitics, etc). The IARC Panel could have chosen to classify RFR as a Group 4 — Noid A
Carcinogen if the evidence was clear that RFR is not a cancer-causing agent. 1t could
also have found a Group 3 designation was a good interim choice (Insufficient Evidence),

TARC did meither.
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NEW SAFETY LIMITS MUST BE ESTARLISHED - HEALTH AGENCIES
SHOULD ACT NOW

Eatisting public safety limits (FCC and ICNIRF public safety limits) do not sufficiently
protect public health against chronic exposure from very low-intensity exposures. If no
mid-course corrections are made to existing and outdated safety limits, such delay will
magnify the public health impacts with even more applications of wireless-enabled
technologies exposing even greater populations around the world in daily life.

SCIENTIFIC BENCHMARKS FOR HARM PLUS SAFETY MARGIN = NEW
SAFETY LIMITS THAT ARE VALID

SENSITIVE POPULATIONS MUST BE PROTECTED

Safety standards for sensitive populations will more likely need to be set at lower levels

than for healthy adult populations. Sensitive populations include the developing fetus,

the infant, children, the elderly, those with pre-existing chronic diseases, and those with
developed electrical sensitivity (EHS),

FROTECTING NEW LIFE - INFANTS AND CHILDREN

Strong precautionary action and clear public health warnings are warranted immediately
1o help prevent a global epidemic of brain tumors n:mllmg li'am l.h: use nrwire.]eu
de'.riltse: [nu:hﬂr: plmne.s lnd ::-nrd.[w phun:s} o 3 1

Hpﬂmlir wjlh o nw:dnhh axpnwrﬂ li-m hh:.- mu-nhnu iu lhe n:'l:r andbnhy
isolettes (incubators) in hospitals that can be modified; and where education of the

pregnant mother with respect to laptop computers, mobile phones and other sources of
ELF-EMF and RFR are easily instituted.

Wireless laptops and other wireless devices should be strongly discouraged in schools for
children of all ages.
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STANDARD OF EVIDENCE FOR JUDGING THE SCIENCE

The standard of evidence for judging the scientific evidence should be based on good
public health principles rather than demanding scientific certainty belore actions are
taken.

WIRELESS WARNINGS FOR ALL

The continued rollout of wireless technologics and devices pﬁla glabal public health at
risk from unrestricied wireless commerce unless new, and far lower exposure limits and
strong precautionary warnings for their use are implemented.

EMF AND RFR ARE PREVENTABLE TOXIC EXPOSURES

We have the knowledge and means to save global populations fom mulli-generational

adverse healih consequences by reducing both ELF and RFR exposures. Proactive and

immediate measures 1o reduce unnecessary EMF exposures will lower disease burden
and rates of premature death.

DEFINING A NEW ‘EFFECT LEVEL' FOR RFR

O a precautionary public heahh basis, a reduction from the Biolnitiative 2007 recommendation
of 0.1 uWiem2 (or one-tenth of a microwatl per square cendimeter) for cumulative outdoor RIFR
down 1o something theee orders of magnitude lower (in the low nanowatt per square cenlimeder

range) is justified,

& seiemific benehmark of 0,003 wWiem2 or three nanowalls per centimeter squared for *lowest
ohserved effect fevel' for RFR s based on mobile phone base station-level studies. Applying a
ten-fold reduction 1o compensate for the kack of long-term exposure (to provide a safely bulfer for
chronic exposure, if needed) or for children as a sensitive subpopulation yiclds a 300 to 600
picowalis per square centimeter precaulionary action level, This equates 1o a 0.3 nanowalls 1o 0.6
nanowalls per square cenlimeter ag a reasonable, precautionary action level for chronic exposure
fo pulsed RFHE.

These levels may need to change in the future, as new and better studies are completed, We leave
rocan for Tulure studies that may lower or raise today's observed ‘elfects levels” ard should be
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Human Epidemislogical Studies of ELF EMR

An Epidemiological study compares (he rate of disease in a group of people (amimals) exposed o a certain variable
to a control group that was nol exposed to (he variable in question. The results will show if an association exist
between the variable and the disease. This type of study can not determine cause and effect.

The results are usually reported in the form of an Odds Ratio (OR) or Risk Ratio

(RR). This refers to ratio of incidence of disease found in the exposed group versus the incidence in an unexposed
group. Such studies should be controlled for confounding variables. For example in a study of the increased risk of
brain cancer from EMF exposure, the study would be controlled for risk faciors such as smoking and exposure to
cancer causing chemicals.

A compendium of peer reviewed EMF epidemiological studies was compiled by National Library of Medicine,
Aethesda, MD. for use in lestimony to the Mebraska State legislature (Mational Library of Medicine, 1995),

The majority of these siudics (& out of 11) show that children living in homes near high voliage transmission lines
and near high current carryving local distribution lines show a statistically significant risk of developing cancer.
These cancers are mosily leukemia, brain cancer, and lymphoma. The RR in these studies were generally in the
range of 1.3 to 4 (Brodeur, 1995). The results for adults in similar situations are less clear. Although it is nol
possible to review all of these studies there several are of inferest

The picneering study examined the effect on cancer rates from childhood exposure to high current local distribution
lines that run through Denver neighborhoods (Wertheimer, 1979). Compared to controls, children exposed (o 3
milligauss (3/1000 Gauss) ficlds had an increased risk of contracting childhood cancers al a statistically significani
level. The RR (OR) was 2.35 for leukemia and 2.22 for all other cancers (Kosta, 1995). At the time this Iinding was
surprising as a 3 milligauss AC field is many times weaker than the Earth's steady state (DC) magnetic field of about
500 milligauss. Therefore, the study was met with much criticism on the grounds there was no krewn physical link
between these extremely weak 60 Hertz lields and biological life.

In 1988 the Wertheimer study was duplicated (with resources enormously larger) as pan of The New York Stale
Power Lines project. This five year project was expecled to disprove the results of the Wertheimer study, instead it
confirmed them. Additional evidence was reporied that power frequency fields had significant behavioral and central
pervous sysiem effects (Savitz, 1988) .

Although not part of the National Library of Medicine list, the nexi three studies are of interest from the behavioral
standpoint: A British study found a statistically significant higher incidence of mental disturbance and suicide in
palients living near elecirie power lines in a rural UK. area (Reichmanis, 1979).

The US Navy in 1973, completed a study to assess the effects of the 45 or 70 Heriz magnetic fields which would be
produced by the proposed buried communications antenna for the SANGUINE Project. This antenna was io be
buried in Wisconsin and upper Michigan to communicale with submarines around (e world.

Among the significan! findings was evidence showing nine out of ten volunteer seamen exposed in a lab to the
SANGUINE type radiation developed elevated serum (riglycerides levels. A study of personnel at The Clam Lake,
Wisconsin experimental SANGUINE facility showed similar elevated level in all personnel. Serum iriglycerides
level is elevated by siress (SANGUINE, 1973). The frequency of the 60 Hi LS electric power system was right in
the middle of the 1wo possible SANGUINE frequencies. The magnetic field level of the SANGUINE signal was one
million times less than the average 100 milligauss field found at the edge of a 345,000 volt ransmission line (0.1
milligauss). SANGUINE was not buill. Today, the Navy denies that the study ever took place {Becker, 1990).

Studies were done in UK. with people housed in underground bumkers relatively free of EMR. Their wake-sleep
cycles gradually shifted (o 25-26 hours, When they were subjccted to EMR they shilted to a 23 hour cycle showing a

9/23/09 2/6
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shift in the circadian rhythm. Other work showed a pulsating low intensity EMR (such as 60 Hertz EMR) will
cause (he release of noradrenaline in most people within 15 minutes (Jones, 1992).

Another epidemiological study on the National Library of Medicine list was conducted in Sweden.  In the early
1980 716 children who had died of cancer were compared with controls. The results showed (hat brain cancer
oceurred 3.7 (RR=3.7) times as oflen as expected in children living within sight of a high voltage iransmission line
(Tomenius, |986).

A lmdmark EMR epidemiological study was conducied by Ahlbom and Feyehting. This study was significant
because of the number of people involved (300,000), the efficiency of the Swedish Cancer Registry, and better
knowledge aboul the magnetic Nelds levels produced by the 200 kilovoli and 400 kilovall iransmission lines in
guestion {Microwave Mews, 1992),

This study found siatistically significant RRs for leukemia in children as follows: For average 50 Hertz magnetic
field exposures greater than | milligauss the risk ration was 2. For exposures greater than 2 milligouss the risk ration
wat 2.7, And for exposures over 3 milligauss the risk ration waz 3.8 (Fevehling, 1993).

Residential epidemiological studies have produced less clear resulis for adulis. However, the majority of peer
reviewed, oceupational epidemiological studies (24 out of 30) show that exposed occupaiions have a significantly
higher risk of cancer. In these occupations workers develop leukemia, lymphoma and brain cancer far more readily
than less exposed workers. These are occupations like Utility linemen, clectricans, electrical engineers, Phone
Company linemen, subway operators and so forth, The KR in these studies were generally in the range of 2 1o 10
(Brodeur, 1995). Magnetic lield level in occupational exposures is sometimes, but not always higher than that seen
in homses (Gust, 1995,

Con § ling 1 Epidemiolosical Studi

There is criticism of the results of such studies on the grounds (hat the risk ratios found are not sufficiently large,
These people wish 1o sce an RR of 5 or greater, (Kosta,, 1995). Others state that there are as many siudies showing
no association as showing an association. However, most of the studics which are presented as contradicting a
positive association are nol peer reviewed and tend to be funded and presented by vested interests such as utility
industry or bodies funded by the wtility industry (Brodeur, 1995),

Animal Studies with ELF EMR

John Reif, DVM, Colorado State University College of Veterinary Medicine and a team study the home magnetic
field conditions of 93 cases of canine lymphoma and 137 controls over a four year period. The study showed dogs
with lymphoma were six times more likely 1o have lived in homes with wire coded fields in excess of 2 milligauss,
and three times more likely to have lived in homes with moderstely magnetic field levels of 0.5 1o 2.0 milligauss
(Reil, 1995)

Phillips reported at a recent Washington, DC. seminar entitled Hew Animrals Perceive Weak Magnetic Fields,
sponsored by the EPA that ", birds, bees, newls, wrtles and sharks have been shown io be exquisitely sensitive 1o
such fields", Phillips also reported thot recent rescarch "suggesis mechanisms based on radical pair formation which
may also irigger melatonin changes observed in rodent exposed (o magnelic ficlds®. Weak EMR depresses oulput of
melatonin which normally eyeles lower during the day and higher ot night {Litigation, 1996).

As Part of the Mew York State Power Lines Project Sulzman and Murrish studied the relationship between power
line fields and behavioral changes associated with the circadian dhythms in monkeys. The monkeys were exposed 1o
both electric and magnetic fields and observed for both acute and chronic changes. The circadian rhythms were
altered by ficld exposure (Sulzman, 1987)

In the same project Wolpaw studied monkey brain function during exposure to a weak 60 Hertz magnetic field. He
measure the neurohormones in the spinal Muid in monkeys exposed for three weeks. He found that the levels of
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serolonin and dopamine were significantly depressed immediately following exposure. Only dopamine returned to a
normal level, Sevolonin remained depressed for several months (Waolpaw, 1987).

Also as part of this project Salzinger exposed rats 1o 60 Heriz Tields during gestation and for a few week afler binth.
These rats and controls were then trained in various routines. The exposed rats made more mistakes and leamed the
roulines more slowly than the controls (Salzinger, 1987).

The Bantelle Pacific Norilwest Laboratories, in a study funded by the Electric Power Research Institute (a research
arm of the electric utility indusiry), examined several generations of minipigs exposed to power line EME (Battelle,
1987}, The study focusesd on developmental abnormalitics. Several month into the experiment an epidemic struck
the pigs and ihe experiment had 1o be started again. All of the pigs in the exposed group died while signilicantly
fewer in the conirol group dicd. Becker suggesis that ihe exposed pigs' immune systems had been compromised by
the exposure {Becker, 1990),

The study was redone, but Battelle claimed no evidence of harm was found, However, the original director of the
siudy, listed these findings: A marked reduction in night time melatonin production by the pineal gland alier three
weeks exposure. A significant loss in serum testosterone in males exposed for three months. Changes in the
neuromuscular system afler a one monih exposure.  An increased incidence of fetal malformations after chronic
exposure for two generations (Phillips, 1988). These findings differ from the official Battelle version.

The effect of "stray voliage’ on dairy animals is alse instructive, Dairy operators have been plagued over the last 50
years with problems associated with the electrification of farms, The problems encountered are spontancous abortion,
increased mastitis, lower milk production, extreme nervousness, sudden death, high somatic cell count, breeding
problems, early peaking of milk prodection, swellen legs and joints (Dahlberg, 1995).

Afler 50 years of research and corrective measures the problem still exists. The term stray vollage exisis because the
problem was originally pinned on the difference in potential between metal bam components and the floor of the
barm resulting in a shock to livestock when they connected these metal parts o the floor via their hooves. The
vollage potential issue has been largely resolved and control measures proved beneficial on about 30% of the fanns.
For the olther 70% it was nol, and in many cases made the situption worse.

Current thinking has turmed 1o the ambient magnetic field ereated by current flow in the ground. Approximately
65% of the current supplied by the wility returns to the generating siation via the earth. This situation is true
everywhere in the U.S. Current flow in the soil produces a magnetic field which appears (o come from nowhere. 1
is higher in urban arcas where power demand is concentrated, bul it cerlainly exists in the suburbs as well. Sail
conditions affect the density of current flow as do the number of poinis in an area where the utility has grounded the
neutral. Mormally this eceurs at every power pole. In urban areas background 60 Hertz magnelic fields can be 0.5 to
even 1.0 milligauss. In suburban arcas 0.2 1o 0.5 milligauss based on personal measuremens.

You will recall that the study done for ihe Navy SANGUINE Project showed stress induced elevation in serum
iriglycerides levels for a magnetic field one millionth that by a 345 kilovell power line right of way. This is
approximately 0.1 milligauss.

Smith, mentions that among the interesiing research on animal effects was a US Navy study which found that a
buried high voltage transmission line radically disturbed the carth worms in the area and affected the acration of the
soil. Bees subjected to ELF EMR stopped making honey and scaled their hives, thereby commilting communal
suicide. Other bees kept under a high voltage transmission ling became savage and unpreductive. When move, they
reswmed making honey. In another case, high voltage lines near a bird sanctuary disoriented the birds. The elfect of
a low level magnetic field on Escherichia coli bacteria was 1o cause changes at (he cellular level (Jones, 1992),

Delgadao, known for rescarch on brain behavioral mechanizms and their control by electrical stimulation, exposed
chick embryos 1o very weak (as low as | milligauss) ELF EME a1 10, 100 and 1000 Hertz. Embryonic
malformations resulted at all three frequencies with the largest number at 100 Herz (Delgado, 1982),
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In 1986 the US Mavy set up Project Hen House in six diMerent labs, all with the same equipment, in an effort 1o
duplicate Degado’s results. 1t was reporied at a meeting of the Bioeleciromagnetics Society that in five of the six labs
"apparently very low level VLF, pulsed magnetic fields contribute to increased abnomality incidences in carly
cimbryonic chicks® (Navy, 1986),
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fAbstract: Chronle diseases and illnesses associated with
non-specific symptoms are on the rise. In addition o
chronkc stress In soclal and work environments, physi-
cal and chemical exposures at home, at work, and during
leisure wctivities are causal of contributing environmen-
tal stressors that deserve aftention by the general practi-
tioner as well as by all other members of the health care
communkty, If seems necessary now to fake “new expo-
sures” like electromagnetic fields (EMF) info account,
Physlcians are increazingly confronted with health prob-
lems from unbdentified causes. Studies, empirical obses-
vations, and patient reporis clearly Indicate Interactions
between EMF exposure and health problems. Incividual
susceptibility and environmental factors are frequently
neglected. New wireless technologies and applications
have been introduced without any certainty about ihelr
health effects, ralsing new challenges for medicine and
sockety. For instance, the issue of so-called mwon-thermal
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effects and potential long-term effects of low-dose
exposure were scarcely Investlgated prior to the introduc-
tion of these technologies, Common eleciromagnedic field
af EMF sotirces: Badio-frequency radiatlon (RF) (3 MHz ta
300 GHz) is embtted from radio and TV hroadcast anten-
nas, Wi-Fi acoess points, routers, and clienis {e.g. smari-
plones, tablets), cordless and mobile phones including
thelr base stations, and Bluetooth devices, Extremely low
frequency electric (ELF EF) and magnetic Aelds (ELF MF)
(3 Hz 1o 3 kHz) are emitted from electrical wiring, lamps,
and appliances, Very low frequency electric (VLF EF) and
magnetlc febds (VLF MF) (3 kHz to 3 MHz) are emitted,
due to harmonic voltage and curreni distortions, from
electrical wirng, lamps (e.g. compact Auorescent lamps),
and electronic devices, On the one hand, there is strong
evidence ihat long-term exposure to certaln EMFs is &
risk factor for diseases such as certain cancers, Alzhei-
mer's disease, and male infeniility. On the other hﬂ'!'l-ﬂ,
the emerging electromagnetic hypersensitivity (EHS) is
more and more recognized by health authorities, disabil-
ity administrators and case workers, politicians, as well

Mudicing = Diagnosis, Treatmen! and Esvelronment™, Kempien,
Germany; and Kompetenzinitlathee zam Schule von Mensch, Umwed)
u. Demokeatie e\, Kemglen, Gonsany

Michael Kundl and Hanns Moskammer: nstilote of Enyvlranmesial
Heallk, Madical Uinhaetsivy Viesng, Vieana, Ausira

Piere Lerghen Medical Assoclation Vignna, Environmental Medicine
Depariment, ¥ienna, &usirla

Kuni MUWEr: Ediopesn Acadeny lor Envirenmaental Madicineg,
Kemplen, Gedmany

Peter Bhnsorge: European Academy for Erveironments] Medicine,
Wurebung, Germany

Pater Pelzenamn: Depastment of elecironlcs amd compuler sclence
engineering, WIL Danube City, Vienna, Aurstis

Clags Schalagraber: Working Group Blectno-Blology (AEB], Mumich,
Germany and Assoclation for Environmeental- and Human-Toxicelogy
(DGLIHT), Wurzbirg, Germany

Redy Thill: Assacialkon for Envirenmantal Me dicine (ALMEN],
Beawfort, Luxembourg

10§61 Biroyoh: S0TE-0011

EXHIBIT 22 - Page«l.of @5 PusFaciory sl 072752016 10:45:534M

Wi i ACCoss



2 —— Belyagy el al.; EURDPAEM EMF Guideline 2016

ﬂmﬁﬂl%ﬁmmnﬂﬂﬂ]hiﬂﬁﬂh‘#ﬂlgu
part of the group of chionic multisystem illnesses (CM1),
but still recognizing that the unde “
lhumjmnmml.ln llnhqh:lﬁ:. mwm
only occaslon: MMMIM@H“MMEI-
quency and severity, Common EHS symptoms Include
headaches, concentration difficultes, sheep problems,
depression, a lack of energy, fatigue, and flu-like symp-
toms. & comprehensive medical history, which should

include all symptoms and their sccurmences in spatial and
temporal terms and In the comtext of EMF e:tpc:s-ur:s is
lh:ke',rbnmahlml&m dlﬂiﬂﬂﬁis TIIHHF
ally assessed by

Certain lrpes-nfEMF CEEUTE tnnhe asamd hgr uklug

llm uriﬁdnﬁmﬁr Hulr ﬁm that ls seducing or
eliminating all sources of high EMF exposure al home and

al the workplace, The reduction of EMF exposure should
also be extended to public spaces such as schools, hos-
pitals, public transport, and libraries to enable persons
with EHS an unhindered use (accessibility measure)l If
a detrimental EMF exposure s reduced sufficiently, the
'bud'!.rma Mhmuﬂm&hﬂﬁhﬁ«wﬁ!
reduced or even disappear. Many examples have shown
that such measures can prove effective. To Increase the
effectivencss of the treatment, the broad range of other
environmental factoss that contribute to the tatal body
burden should also be addressed, Anything that supposts
homecstasis will increase a person’s resilience against
disease and thus against the adverse effects of EMF expo-
sure, There ks increasing evidence that EMF exposure has
a major impact on the oxidative and nitrosative regula-
tion capacity in affected individuals. This concept also
may explain why the level of susceplibility 1o EMF can
change and why the range of sympioms reported in (he
context of EMF exposures s 5o large, Based on our current
understanding, a (reatment approach that minimizes the
atverse effects of peroxynbirite - as has been Increasingly
used In the treatment of multisystem illnesses - works
best. This EMF Gubdellne gives an overview of the curment
knowledge regarding EMF-related health risks and pro-
vides recommendations for the diagnosks, treatment and
accessibility measures of EHS to improve and restore indl-
vidual health outcomes as well as for the development of
strategles for prevention.

Keywords: accessibility measures; Alzheimer's disease;

cancer; chronle muliisystem 1linesses (CMI); diagnosis;
electric; electromagnetic fickd (EMF); clectromagnetic
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hypersensithvity (EHS); Infertlity; leukemia; magnetic;
medical guideline; nifrosative stress;  non-lonkzing
oxidative siress; peroxynitrite; prevention; radiation;
stadic; therapy; treatment,

Current state of the scientific and
political debate about EMF-related
health problems from a medical
perspective

Introduction

The Environmental Burden of DMsease Project assessed
the Influence of nine environmental siressors (benzene,
dioxing Including furans and dioxin-like PCls, second-
hand smoke, formaldehyde, lead, noise, ozone, particu-
late matter and radon) on the health of the population of
slx countries (Belgium, Finland, France, Germamy, Naly,
andd the Retherlands). Those nine environmental siressors
caused 39%-7% of the annual burden of disease in (e six
Eurapean countries (1).

The Bundespsychotherapeutenkammer (BPIK) study
in Germany showed that mental disosrders had increagsed
further and especially burmnout as a reason of Inability
o work increased seven-fold from 2008 to 2011 (2), In
Girrminy, 42% of early retirements in 2002 were caused by
mental disorders, depression being the leading diagnosis
(3). In Germany, psychoirople drugs ane in third place for
the prescriptions of all drugs (4).

The consumption of methyiphenidate (Ritalin,
Medikinet, Concerta), a psychotrople drug prescribed as

a ireatment for attention deficit hyperactivity disorder
[ﬁl}HD} especlally for young children and adolescents,
has increased alarmingly since the early 1990s, Accosd-
Ing 1o statistles of the German Federal Institute for Drugs
and Medical Devices (Bundesinsthtut flir Arzneimiitel
und Medizinprodukte), prescriptions have  increased
even more dramatically since 2000 and reached a climax
i X012, In 2003, only a slight decline In the number of
prescriptions was observed (5), Interestingly, the rapid
increase in the use of methylphenldate codncides with
ihe enormous expansion of mobile telecommunication
and other related technologies, posing an open rescarch
question,

In Germany, work disability cases and absence days
due to mental health disorders more than doubled fram
1994 1o 2011 (6). In the Organization for Economic Co-
operation and Development (OECD) countries, a huse
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variability in the prescription of antidepressanis has
occurred and generally an Increasing trend has been
observed. Socioeconomic status and therapeutic stand-
ards cannol fully explain (hese observations (7). Punc-
tonal disturbances like chronic inflammation  and
changes of neurotransmitier funclions caused by environ-
mental Influences have hardly been investigated.

A steady increase in the prevalence of allerglc/
asthmatic diseazes globally has ocourred, with about
10A%G-40%6 of the world population now being affected by
ane or more allergiclasthmatle conditlons (B).

It Is suspected that environmental conditions such as
the increasing exposure of the population to eleciromag-
netle felds (EMFs) play a causal role for EMF-related health
effects (9-12), including exposure to radio-frequency radl-
ation (RF), which emanates from, e.g. cordless phones
(DECT), mobile phone base stations, and mobile phones
(GSM, GPRS, UMTS, LTE), especlally smartphones, data
cards for laptop and notebook computers, wireless LAN
(Wi-Fi), wireless and powerline communication-based
smart meders, but also exposure o extremedy low fre-
guency (ELF) electric fields (EF) and magnefic lelds (MF)
including “dirty electeicity™, which emanate from distur-
bances on electric wiring, power lines, electric devices,
and odher cquipment. For the sociely and the medical
community, all of this raises new challenges.

While biophysical and bioclemical mechanksms of
biological effects of EMF at low-intensity levels are nod
exactly known, significant progress has been achieved in
the last decades, and ihere are numerous data indicating
that these mechanksms may overlap for ELF amd RF effecis
(13-18), In the follewing sections, we provide some back:
ground Information on Important aspects of EMF biologi-
cal effiects. However, this nidst nod be misunderstood as a
full review of the evidence, We do not always strictly dif-
ferentiate between RF and ELF fields because of the above
mentioned overdap In Mobogical mechanisms, 1t should
also be mentioned here that very specific exposure condl-
tions may trigger hiological responses in one individual,
but not In others. Anecdotal reports, however, indicate
that such individual responsiveness or suscepibility does
expand over Hme and the intolerance then extends over a
broad range of exposure conditions.

Chronke dizeases and ilnesses associated with unspe-
cific symptoms are on the rise, In addition io chronic siress
in social and work emdronments, physical and chemical
exposures at home, at work, and during lelsure activities
are causal or contributing environmental siressors that
deserve attention by the general practitioner as well as by
all cihver members of the health care community, It seems
certalnly necessany now bo lake "new exposunes” ke EMF
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into account, ar as staled by Hedendahl et al, (19): “f =
timee fo consider ELF EMF and BF EMF as environmenial
pofitants that need to be controlled”,

Worldwide statements of organizations
regarding EMF

The recommendations of (he Waorld Health Organization
(WHO) regarding ELF ebectric and magnetic fickds and RF
radiation, compiled by the International Commission on
Mon-lonkzing Radiation Protection (ICNIRF) (20, 21), are
based an currents induced in the body (ELF) and ihenmal
effects (RF).

Thermal effecis are defined as effects that ariginate kn
elevated temperaiures from the absorption of electromag-
netlc energy. The specific absorption rate (SAR) is defined
as the rate of absorption of electromagnetic energy Ina undt
miass of biologlcal thssue. It Is proportional fo the incre-
mental temperature increase in that tissue, Indeed while
a significant lemperature Increase must be avolded as it
can be of immediate adverse health consequences [Hssue
necrosis, candise stress, ee)) exposures can be without
(measureable) tlemperature increase either because of heat
dissipation or because the exposune 15 boo low 1o be assocd-
ated with relevant heating. The latter type of exposure is
termed non-thermal. Hnluhﬂﬂ.hnﬂl-rﬂ:nﬂllﬁﬁl
at non-thermal levels have been shown and discussed by

‘miany research grougs all over the world (9, 10, 22-24),

mmmmummmw

the EU in its Councll Recommendation of 1999, without

considering long-term non-thermal effects. However, it
should be stressed that at an International EMF confer-
ence In London {2008), Professor Paolo Vecchia, ICNIRP
mmmwm.mﬂmmmmm
guldelines "What they are not": "T.hj"m‘l mof h‘lﬂﬂﬂﬂ?
prescriptions for safety”, “They are not the' ‘last ward’ on
the lssie®, and “They are not defensive walls for industry
or others" (25),

For all RF-based non-thermal EMF effects, SAR esti-
mates are nol an appropriale exposune metrkc, bul Instead
elilver the Aeld Intenslty or power density (PD in combi-
nation with exposure duration should be used in safety
stanclasds (26, 16, 27, In contras! to the ICHIRF guidelines,
the Russlan safety standards, are based on non-thermal
RF effects, which were abtained by several research Insti-
iutes In the former Soviet Union during decades of siudies
on chronic exposures to RF (28, 29],

In contrast o the WHO headquarter in Geneva, the
International Agency for Rescarch on Cancer (IARC), a
WHO-affiliated speclalized agency in Lyon, classified
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extremely low frequency magnetic Aelds (ELF MF) as pos-
sibly carcinogenic 1o hamans (Group 28) in 20032 (30] and
radio-frequency radiathon Im 2001 (3],

[t should be noted that, during the last 20 years, more
than 20 position papers and resolutions regarding EMF
and health have been adopted by EMF rezearchess and
physicians, These include the Vienna EMF Resalution,
Ausiria, 1998; Stewanl Report, UK, 2000; Salzburg Reso-
lution, Austrla, 2000y Frelburg Appeal, Germany, 2002;
Catania Resolution, Italy, 2002; Irish Doctors’ Environ
mental Assoclation Statement, Ireland, 3005; Helsinki
Appeal, Finland, 2005% Benevento Resolution, laky, 20046
Vendce Resolution, laly, 2008; Porto Alegre Resolution,
Brazil, 200r%; Russian Matlonal Commlitee on Non-lonfz-
ing Radiation Protection Resslution, Russia, 2000; Inter-
national Doctors' Appeal, Europe, 20032; and (e Report of
the Standing Committes on Health, Canada, 3015 (31-34).

In August 2007 and December 2042, the Biolnitiative
Working Group, an Intemational group of 20 experts with
different competences, published two groundbreaking
reports "Blolniiative 2007 resp. 2042 - A Rationabe for a
Biologkcally-hased Public Exposure Standard for Electro-
magnetic Fields (ELF and RF)" edited by Cindy Sage and
David 0, Carpenter, calling for preventive measures against
EMF exposure based on the available sclentific evldence
(9, 100 The Bianitiative reports are global milestones with
respect to a comprelwensive revlew of bological effects and
health effects of low-intensity eleciromagnetic radiation
as well as the canclugions and recommendations given for
the public. The Blolnltiative report 20012 includes sectbons
on the evidence for effects on: gene and protein expres-
glon, DNA, immume lunclion, neurdlogy and belavlos,
blood-brain barrier, brain fumors and acoustic newromas,
childhood leukemia, melatonin, Alzheimer's disease,
breast cancer, feriflity and reproduction, fefal and neo-
natal disorders, autism, distuption by the modulating
signal, EMF medical therapeutics, as well as sections on:
statement of the problem, the existing public exposune
standards, evidence for inadequacy of the standards, the
precaullonary principle, global publle health examples,
key scientific evidence and public health recommenda-
tions, and summary for the public and conclusions.

As it ks mosily neglecied as a health hazard, the Euro-
pean Environment Agency compared the risks of non-doniz-
ing radiation (EMF) to oflver environmental hazards such as
-mmnﬂmmmmmm
implement a precautionary appronch regarding EMF (35).
This positlon was confinmed and elaborated more compre-
hensibly in further publications in 2001 and 2003 (36, 37).

[ Seplember 2008, o statement of the European Par-
liament called for a review of the EMF limits set ot in the
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EU Council Recommendation of 1999, which was based on
the ICHNIRP gubdelines, with reference to the Biolnitkative
Report (38). This was Turther strengthened in the Buro-
pean Parliament resolution of April 2009 (39),

Al the meeting In November 2009 In Selefun, Morway,
a scienfific panel adopted a Consensus Agreement that rec-
ommends preventative and precawtionary actions that ane
wamanied now, ghven the exlsting evidence for potentlal
global healdth risks from EMF exposune (40}, Besides general
and specific recommendations, e,g. for mobile and cordless
phone wee, the panel recommended exposure limits for
ELF magnetic fields and radio-frequency radiation, It was
slated by the panel; “Numeric limils recommended hene
do not yet take into account sensitive populations (EHS,
immune-compromised, the fetus, developing children, the
elderly, people on medlcatlons, ete. ). Another safety mangin
is, thus, likely justified further below the numeric lmits for
EMF exposune recomimended here®,

Since 2007 the Highest Health Councl] of the Ministry
of Health in Austria has recommended to take preventive
action by reducing exposure bevels from RF devices which
may lead to long-term human exposure of af least a factor
of 100 bebow the guideline levels of ihe European Com-
mission and by issuing rules on how to reduce one's indi-
viclual exposure to RF radiation from mobile phones (41).

In May 2001, the Parliamentary Assembly of the
Council of Europe adopted the report “The Potential
Dangers of Electromagnetic Fields and their Muﬁlhn
Environment” (42). The Assembly recommended many
preventive measures for the member states of the Counicil
of Europe with the aim to protect hiimans and (he emvi-
ronment, especlally from high-frequency electromagmetic
fields such as: “Take all reasonable measures fo redice
Exposire fo WMMHW
quencies from mobile phones, and particularly the exposure

of children and young peaple wha seem to be mast at risk

from head tinnors”, ot “Pay particular attention fo ‘electro-
sensitive’ people who suffer from a syndromie of intolerance

-wmﬂmmhﬁ#mwmmmﬁm

protect them, including the creatian of wave-free areas not
covered by the wireless network®,

Recognizing that patients are being adversely affected
by EMF exposure, the American Academy of Environ-
mental Medicing (AAEM) published recommendations
regarding EMF expasure in July 2012, The AAEM called
for physicians to congider electromagnetic exposure in
diagnosis and treatment and fo recognize that EMF expo-
sure “may be an wnderlying couse of the patient’s disease
process™ (43),

Since 2014, the Belgian government has prohibited the
adverlising of mobile phones for children under the age of

- 405 St P01 6-001 1
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7 and has required the specific absorplion rate (SAR) of
mabile phones be listed, Furthermore, at the point of sale,
well-marked wamings must be posted that Instruct users
b use headsets and (o minlmize (helr exposure (§4).

In January 2015, the French parliament adopted a
mnplﬁmhw{hllpmmﬂﬁm;iﬂhm
excessive exposure to electromagnetic waves, Among
nmtllin;s,itmpund hhm“ﬂ-ﬂlnnumdum
children under the age of 3 and {o enable Wi-Fi at primary
schools with children under the age of 11 only when used
specifically for lessons, Public places offering Wi-Fl musi
chearly advertise this fact on a sign, A the point of sale of
mabile phones, the SAR value must be clearly shown, In
the future, any moblle phone advertlsement must include
recommendations on how users can reduce BF radiation
exposure (o the head such as the use of headsats, Data on
local EMF exposure levels shall be made more easily acces-
allde o the general public, among others, (hrough country-
wide transmitter maps, Also, the French government will
have bo submit a repont on electromagnetic hypersensitiv-
Ity to the parlizment within a year [45).

As of February 2006, 220 scientists from 42 coun-
tries have signed an international Appeal, directed to
the United Mations (UM} and WHO, calling for protec-
fion from non-lonizing electromagnetic field exposure,
The appeal addresses the scientifically proven effects
on health and the inadequate international guidelines
{ICHIRF) to date and thelr use by the WHOL In addition,
nine requests were made, including that: *the public be
Jully informed gbowt e potenfial kealth risks from elec-
frounagnetic encrgy and toughi karo reduction sirafegies"
and that “medical professiomals be edircated about the
tinlogical effects of eleciromagnetic encrgy and be pro-
wided training on freatment of patients with elecirmmag-
nefic sensitiving” (46),

In September 2015 an International Scientific Decla-
ralion on Electromagnetle Hypersensltivity and Multiple
Chemical Sensitivity was published by the Scientific Com-
millee following the Sth Parls Appeal Congress, which
took place on 18 May 2045 ai the Royal Academy of Medi-
cine, Brussels, Belglum. I calls upon natlonal and Inpes-
national agencies and organizations to recognize EHS and
multiple chemical sensitivity as a disease and urges par-
tleutarly the WHO 1o include EHS and MCS in the Interna-
tional Classification of Diseases. I also asks national and
Internatlonal agenches and organkzations to sdopt simple
precautionary measures of prevention, to inform the
public, and to appaint truly Independent expert groups fo
evaluate these health risks based on scientific ohjectivity,
which i not the case today (47).
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EMF and cancer

Except for a few imvestigations in occupational sellings,
epklembeloglcal research of EMF started in 1999 when
Werthedmes and Leeper published their study aboul the
relationship between the proximity to so-called power
line poles (ELF MF) with “service drop” wires and the
oecarence of childhood cancer (specifically leukemia
and brain tumors) (48). Al the same (ime Eobinetie et al.
studied mortality in a cohort of Korean War velerans
having been trained on milliary radars (RF) In the early
19505 (49), Both stwdies found indications of increased
risks and initiated a new era of studying healtl-relevant
effects from exposure (o EMFs,

ELF MF

In the following years, a large numbser of investigations
about the relationship between childhood leukemia and
exiremely low requency magnetic fields (ELF MF) hawe
been published, However, the results seemed inconsist:
ent uniil In 2000 two pooled analyses (50, 51) were con-
ducted, providing Eittle indication of inconsistency and
demonsiraling an increase of leukemla risk with increas-
Ing; average exposure levels that was significant for levels
above 0.3 or 04 pT relative o averages below 0 T bal
without indication of a threshold. Based on these find-
ings, the International Agency for Research on Cancer
{IARC) classified ELF MF kn 2002 as & Growp B (posaible)
carcinogen {30). To this category belong, e.g. lead, DDT,
welding fumes, and carbon tetrachloride,

Since then additional epidemiological studies have
been conducted that gave essentially the same results
(52, 53). The only study to date on the gene-envlronment
interaction in relation to power-frequency MF reported a
significant effect enhancement In children with a poly-
marphism in a DNA-repair gene (54), In a review on child-
hood leukembia and ELF MF, Kundl concluded that thene
is sufficient evidence from epidemiological studies of an
increased risk for childhood leukemia from exposure fo
power-frequency MF that cannot be atiributed to chance,
bias, or confounding, Therelore, according to the rules of
IARC, such exposures ought to be classified as a Group 1
[definitive) carcinogen (55).

The Biolnliiative Report 2002 (56) =stated: “Children
who hawe leukemin and are in recovery have poover i
vivel rates [f their ELF exposure at home (or where they are
recovering) is between ImG [0 pT] and 2 miG [0.2 7] in
ot ehiedy; over 3 v 0.3 g T] in another sfudy” (56).
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RF

There were several mechanisms kdentified which might be
responsible for carcinogenic effects of RF (23}, Epidemio-
bogical studies of BF before the general rise in exposune
to mobile telecommunication devices was very restricted
and only a few studies had been conducted in the vicin-
ity of radbe tramsmitiers, radar stations, for occupational
exposures, and in radio amateurs, After the Introduction
of digital mobile telephony, the number of users of mobile
phones increased dramatically and it was recommended
in the 19905 to perform epidemiological studies with a
focus on iniracranial tumors. Since the frsi publication
in 1% by the Swedish group of Prof. Lennart Hardell
(57), about %0 studies have been published, The majority
of these studies Investlgated brain tumors, but sallvary
gland tumors, uveal melanoma, malignant melanoma
of the skin, nerve sheath tumors, testicular cancer, and
Iymploma were also studled. Many of these studles are
inconclusive becawse exposure durations are too short;
however, two serbes of Investigations, the International
Interphone Study comducted in 13 countries and the
Swedish studies of the Hardell group, had a significant
proportbon of long-term moblle phone users and could
in principle be used bor risk assessment. In 2011, 1ARC
classified radio-frequency electromagnetic fields (RF) as
a Group 28 carcinogen hased on evidence from epdde-
minlogical stedies and animal experiments (24). Since
then, additional studies have cormoborated the assump-
tion of & causal relationship betwesn mobile phone use
and cancer (58-60). Hardell and Carlberg (61) concluded
that KF EMF ought to be classified as a deflnltive human
carcinogen (IARC Group 1), The evidence for a causal rela-
tionship between long-term mobdle and cordless phone
use and the risk of glloma has Increased mm-erimm
a study by Carlberg and Hardell (62)
decreased survival rates in patlents with glioblastoma
nﬂﬂmmnwmmﬂ Hﬂi’unn;m
phones and, in 2015, another mllaﬂ case-control study
l.'ql' Hl.rﬂﬂ'll and Ellﬂ'l-uﬁ {H] miutni m ]!mﬂuh

of 25 years.
That also ofher tumaors mighi be related fo EMF expo-

sure iz exemplified by the observation in women who have
worn thelr mobile phone in their bra for prolonged periods
of time and bater dewveloped breast cancer at that site (64).
The Italian Supreme Court confirmed a previous deci-

shon by the Civil Court of Appeals of Brescla (no. 614 of
10 December 2008) that ruled that the National Institute
for Workmen's Compensation (INAIL) must compensabe
a workes who had developed a tumor in the head due to
long-term, heawy use of mobile phones while on the job.

DE GRUYTER

The case was an ipsilateral neuroma of the irigeminal

nerve In a sublect who had pecupational exposure for

=10 years, with >15,000 h on mobile and cordless phones.

The courl recognized that “if is Kkely (qualified probabil-
iry) that RF have a role which is ai least comtributory in
the developament of the origin of the tumor suffered by the
subject” (65).

Many modem devices emil EMF of different fregquency
ranges  simultaneously, For example, mobile phones
create EMF in RE, VLF, and ELF frequency ranges and also
a static magnetic Aeld; for a review see (23). Therefore, it is
important (o consider combined exposunes for the assess-
ment of health effecis.

Genotoxic effects

Genotowic effects of EMF dealing with DNA damage,
mutatbons, chromatln structure, and [NA repair hawe
recently been reviewed by Henry Lai in the Bioinititive
Report (66) and by the IARC Working Group in the assess-
ment of BF carcinogenicity (24). In general, about half of
he available studies found genotoxicily (positive reports),
although other studles did not (negative reports) (235 OF
note, a similar ratio of positive and negative RFE studies
was reported for other biologhcal endpoints (67-69). The
evident reason for this eventual Inconslstency s strong
dependence of the EMF effects on a number of physical
and biological parameters, which significanily varled
between studies, These dependencies were established
for both ELF (70-72) and RF effects (24, 27).

Among ofher parameters, In human lrmphocyies, an
individwal variability in chromatin response te ELF has
been reported, which might suggest a stronger response in
cells from EHS individuals (72). The same research group
performed comparative studies on genotoxicity with cells
from EHS and carefully matched conirol subjects (73-75)
The response of lymphocytes to BF from G5M mobile
phones (915 MHz) and power-frequency magnetic felds
(50 Hz) was Investigated (73). The 53BP1 protein, which
participates in the formation of DMA repair Focl at the loca-
tion of DNA double-sirand breaks (DSH), was analyzed by
immunostaining in silu. Exposure to either 415 MHz or
50 Hz significantly condensed chromatin and inhibited the
formation of DMA repalr focl, The EMF-indwced responses
in lymphocytes from healthy and hypersensitive donors
were similar but not kdentical to the stress response
induced by heat shock, The effects of G5M on chroma-
tin and DNA repair foch in lymphocytes from EHS were
further confiomed (74, T5). Although individual vardability
was observed, effects of RF from mobile phones strongly
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depended on the camier frequency/frequency channel
(#4=77), Regardless of the cell type (human lymphocytes,
libroblasts, o stem cells), (he effects at the 905 MHz/
G5M channel 7 on DNA repair focl and chromatin were
consistently bower as compared to the effects at the 915
MHz/G5M channel 124, The data also Indicated stromger
effects of exposune to RF from UMTS mobile phone radia-
ton at the frequency of 19474 MHz These data provided
evidence that different frequency channels of different
types of mobile communications technologies should be
tested separately In provecation studles with EHS. While
some minor differences were detected, very similar ELF/
RF effects were observed in cells from EHS and matched
controd subjects, It is likely that compensalory reactions
at a more complex level of biological organization such
as reactbons of tisswes, organs, and organ systems are less
efficient in persons with EHS, thereby providing a stronger
connectlon of the EMF cellular response with symploms
of hypersensitivity.

Neurological effects of EMF

Hewrological and behavioral effects were among the ear-
llest topdcs of research on potentlal adverse effects of ELF
as well as BF EMFs (78, 79). Concerning epidemiological
evidence, more than a decade before the seminal publi-

cation of Wertheimer and Leeper (48), Haynal md,ltu]]l
reported in 1965 an approximately four-fold higher preva-
lence of a history of electrical engineering jobs in patients
with amyotrophic lateral sclerosis (ALS) than in control
subjects (BO).

Functional, morphological, and biochemical changes
at the cellulas, tssue, and omganlsm level, as well as
behavioral changes have been studied under experimen-
tal conditions, and epidemiology has assessed the asso-
clation between occupational and resldential exposure to
EMFs and neursdegencrative diseases as well as neuro.
logical symploms.

Research has shown that EMFs (RF and ELF) have
deleterlous effects on brain neurons and brain functlon-
ing (81}, Epidemiological research has alse shown an
increased risk for Alsheimer's and dementia from occupa-
tional and residential exposure to ELE

Neuwrological effects of radio-frequency radiation
Early studies of RF are difficull o azsess because the

descriptiong of exposure conditions are aften Insufflelent
to derive the relevant dosimetric quantities. As early as
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1932, Schliephake (82) reported effects that he considered
o be non-thermal; ,Es trefen Erscheimengen aief, wie wir sie
bel Neurasthenikern zu sefen gesvaling sind: starke Mattg-
keit am Tag, dafir i der Necht unruhiger Schlaf, ziandchss
ein eigenartig siehewdes Gefilhl i der Stirn und Kopifaui,
dann Kepfschmerzen, die sich imover melir stelgern, bis
zur Unertrdglichibeil. Dazu Neigung mu depressiver Stine
mietg e Aufperegiheil.” ["Phenomena aocir thal we are
accustomed to seeing in newresihenics: pronounced fatigue
during the day, however, restless sleep af night, fn the
begimming, a peculier pulling sensafon an the forehead and
scalp, and then keadaches that increase beyond the it of
tderamce, [ addifton, a tendency fo depressive moads and
agitation™.] Such symptoms, not unlike those later sum-
marized as microwave o radio wave sickness syndrome,
have been found In a substantlal percentage of exposed
workers in ihe Soviet Union (83) and also in individuals
presenting as electrohy persensltive (see balow),

Exprimental research in humans was scarce before
the adwent of digital moblle telephony. Since the earllest
sludies (84, #5) on brain elecirical aclivity, a large evidence
base has been compiled that indicotes subtle chl.nem
in Eﬂsfumumaﬁn and during short-term exposure to
different types of RF. Experimental investigations were
predominantly about effects on EEG power specira (e.g.
86-96), event related potentials (e.g. 97=104), sleep (e.g.
105-119) and cagnitlve function (e.g. 120-131), A fesw bnes-
tigations were about effects on glucose metabalism (132,
133) and reglonal cerebral blood flow (134, 135), applying
PET scan imaging. Animal studies covered a wide varlety
of behavioral aspects, ranging from learning and memory
{e.g. 136-141) to anxdety-related behavior (142).

The reaction of the CNS to RF is not restricted to the
presence of the exposure bul persists for some time alter
the exposure, making short-term cross-over studles unin-
Formative, The location of expasure could be of relevance
under certain circumstances, but often effects are bilat-
eral after unilaberal exposare, suggesting imolvement af
subcorlical structures. Effects on sleep may depend on
indivicisal characteristics, which led to the conclusion
that confllcting resulis are nod streng evidence againsd an
effect (113), Pulsed RF is more effective than continuous
waves, but there is some evidence of the imponance of
exposure characteristics including the site of coupling of
the RF field and its modulation,

I the 2012 update of the Blolnitative Report, Henny
Lal summarized the experimental evidence as Follows
(143): “Abrost all the anbmal stidles reporfed effecis,
whereas more human studies reported no effects than
effects. This may be caused by several possible foctors:
(a) Humans are less susceptible to the effects of RFE than

- A AS T Elovnle POAE-0011

- Pagﬂuﬂaﬂ (B PubEnciony st 072 TG TGN BIAM

wim hisn nocess



B = Belyzev el al: IURDPALM EMF Guideline 2006

are risdenta, (b) 1 ey be more difficull fo do human than
arimal experivents, since if s, in general, casfer fo condrol
the varinbles and confoinding factors i an animal experi-
ment. () In the animal studies, e armelative exposure
diration was generally longer and studies were carrfed owt
after exposicre, whereas i the hunsan sfedles, fhe exposure
weas generally one tme and testing was done duning expo-
sure. This raises the question of whether the effects of RFR
are cimulaiive”,

Meurslogleal effects of extremely low freaguency
electromagnetic fields (ELF EMF)

Meurophyslological inwvestigations of ELF EMFs weme
already conducted in the 19708, Siudies of chick and
cal brain tissue (e.g. 1549-146) revealed effects of weak
ELF EMFs and ELF modulated RF fiekds that depended
on intensity and frequency (so-called window effects).
Adey proposed In 1981 (147) that effects are due to
a primary interaction of EMFs at the cell membrane
surface inducing a cascade of Intracellular processes.
This early Insight has been corroborated by recent
studies on various transmitter receptors In the braln
such as N-methyl-D-aspariate receptors, dopamine and
serotonin receplors (e.g. 148=151). Some of these mone
recent studies also reported frequency window effects
as well as Intensity window effects on the newrodevelop-
ment in the rat (152},

Behavioral effects of ELF EMF have been studied at
rather high levels in the 19705 and 19805 (e.g. 153, 154),
while recent studies include low-level exposures and
support effects on behavior at different levels of complex-
{ty. These inchude: changes in locomotor activity (e.g. 148,
149, 155, 156), anxisty (eg. 157-159) and depression-like
behavior (160, 161). “Since different behavioral effects kave
been observed in different exposare condivions, species of

" - v il
evhdence that exposure to ELF EMF can affect the nervous
systeim™, (Laj, 2012; Biolniiative Report, sectlon 9, Evidence
for effects on neurology and behavior effects, 143}, Also in
humans, effects were reporbed af low levels (e.g. 162-164).

Neurodegenerative diseases

The most prevatent of neurodegencralive diseases is
Alzheimer's disease with an estimated 45 million patients
worldwide for 2005, followed by Parkinson's disease,
Huntington's discase, amyothophle lateral sclerosia
[ALS), and oiher motoneuron diseases (MMD). To date,
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the pathophysiology of these diseases Is Incompletely
undersiood. In many of these diseases, atypical pratein
assemblies, mitochondrial dysfunction, and programimed
cell death play a role and some genetic changes have been
detected. As some such changes could be a conseguence
of oxidative stress (see below), disruption of calclum
homoeostasls, and disturbance of intracellular signal-
Ing pathways, there is a thearetical possibility that EMFs
could contribute to the risk of these diseases. Sinee the
19808, more than 30 epldemiological studies assessing
the potential relationship hetween exposure to ELF EMFs
and neurodegenerative diseases have been conducted, In
it sl wetacanalats v Seln parb it
Concerning Parkinson®s disease, there is litthe evidence of
an association (1653), Concerning ALS, Zhou et al. (166)
summarize their results as follows: “Although there are
pedentinl imiations from study selection bias, exposire
mfsclessiffeation, and e confonnding effect of individieal
shudies In this meta-analysis, o data suggest a slight but
sigatificant ALS rigk increaze amang Hrose with job tites
redated fo relatively kigh levels of ELF EMF exposure”. A
review by Vergara of al, came to another concluslon [167):
"Our resulis do not support MF [magnelic fields| as the
explanation for observed associafions between ocoupa-
tional tithes and MND™, This discrepancy can be resolved
by discriminating between different methods of endpoint
assessment (incidence, prevalence or mortality data) and
the potential for misclassificaton due (o vardous sources
of exposure data used. I these factors are considered,
there ks a consistent relationship between ELF EMF from
occupational exposure and ALS/MND, and also the few
studies about residential exposure are in line with an
increased risk from exposure to MF (168),

Blood-braln barrier

All exchanges between blood and brain are sivictly regu-
latedl by the blood-brain barrier (BBE). The BBE prevents
the passage of various molecules from the blood info the
braln and vice wersa. An Increase In a nommally low BRE
permeability for hydrophilic and charged molecules could
potentially be defrimental, While the data on ELF effects
arg wery sparse, several research groups Investigated
whether RF affects the BBB, These data have recently been
reviewed (169-171) Although some BBE studies reported
negative data, other studies, inchuding replicated studies
with rats from the Swedish group of Leif Salford and Bertil
Fersson, suggested that BF from mobile phones may affect
the BEB under specific exposure conditions (I71), More
el slisdbes showing EMF effects at speclflc conditions of
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expoaure (150, 172, 173) and not showing effects on the BRE
under other conditiones (174} ane in line with this suggestion,

EMF and infertility and reproduction

Infertility and reproduction disorders are on the rise,
Based on the Biolnbtlative Report (175), §t should be con-
cluded that men who use - and particularly those whoe
wear 3 mobile phone, personal dightal assistant (PDA) or
pager on thelr belt or in a pocket - show adverse effects
on sperm quality, motility, and pathology, The usage of
miobile phones, the exposure o mobile phone radlation,
o the storage of a mobile phome close to the testes of
human males affects aperm couni, molility, viability, and
structure (176-184). Animal studies have demonstrated
oxidative and DNA damage, pathological changes in ihe
testes of anlmals, decreased sperm mobility and viahility,
and other measures of debeterious damage to the male
germ line (182, 185-188).

There are also some studies of adverse birth outcomes
in EMF-exposed women, A case-conirgl siudy (189) and
a population-based prospective cohort study (190} from
Californda showed an association between miscarriage
and the maximum value measured by a 24-h body-wom
magnetic field dosimeter.,

Electromagnetic hypersensitivity (EHS)

An increasing number of humans are continuously
exposed In thelr dally life to Increasing levels of & com-
bination of static, ELF and VLF (very low Frequencies,
in gemweral terms from 3 kHz to 3 MHz, In detalled terms
fmom 3 kHz 1o 30 kHz) electric and magnetic fields and RF
electromagnetic felds. These exposunes are of different
signal patterns, Intensities, and technical applications for
varying periods of time, All these fields ame summarized as
EMF, collaguially referred to ae "slectrosmaog™,

Some historical examples of EHS from as early as 1932
(82, B3) are given In the chapier “Neurological effects of
radio-frequency radiation”,

In & questionnaire survey in Switzerland in 2000, which
wis addressed o persons attribuling specific health prob-
bems o EMF exposune, of the 30 respondents 58% sulfensd
from sleep problems or disorders, 41% from headaches,
19% from nervousness, 18% from Fatigee, and 16%6 from
difficulties with concentration, The respondents atirbufed
their symptoms to, e.8. mobile phone base stations [74%),
maoblle phones (3694), cordless phones (209), and high-
vallage power lines (27%). Two thirds of the respondents
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had taken measures o reduce thelr sympboms, the most
frequent one being to avoid exposure (191},

In 2000, &3 persons who attributed health problems
to emvironmental exposure were counseled in an interdis-
ciplinary emvironmental medicine pilot project in Basel.
An Interdisciplinary expert team assessed the Individual
symptoms by a medical psychological-psychiatric and
ervironmentsl examination, neluding stz and envi-
ronmental measurements at home. With respect to the 25
persons with EHS, the experi ieam attested to the Ecl ihai
in one third of them at least one symplom was plausibly
refated to electrosmog, although the EMF exposure was
within the Swiss lmlis. They concluded that patients with
EHS should be advised medically, psychologically, and
emvdronmentalby (192, 193),

A questionnaire study of Finns (n=206), who describe
themslves as sulfering from mww
Ativity (EHS), revealed that the:n;u‘t COMMAN SYMpLoms
were related to thlnmmuﬂm alnﬂ{iﬂ&i}.ﬂﬂp—
hlﬂm (59%%) and fatlgue (57%:). The sources that
wire most often reported 0 have irlggered EHS were:
personal computers (51%) and mobile phones (479%)
For 76% of the participants the reduction or avoldance of

:ﬂmﬂmmllnﬂ-mmﬁﬂ helped in their full or partial
‘ecovery (194),

A representative lelephone survey (n=2048; age=14
years) camled out in Switeerland in 2004 ylelded a fre-
quency of 5% (95% C1 4% to 6%) for having symptoms
attribuled o electrosmog, so-called EHS, In n=107 EHS
persons, the most common sympioms belng sleep prob-
lems (43%), headache (3436), and concentration difficul-
ties (10%40)., Remarkably, only 13% consulted thelr family
doctor, Individuals with a past history of symploms atirib-
utable to EMF gave “turned off the source" as the answer
to measures taken three tlimes as often as the ones who
still had symptoms (195).

In a Swiss questionnaie study of GPs in 2005, two-
thirds of the doctors were consulted at least once a year
because of symptoms attributed o EMF. Fifty-Four percent
of the doctors assessed a relation as possible. The doctors
im thiz guestlonnalre asked for more general Informatbomn
about EMF and health and instructions on how 1o deal
wiith patients with EHS (1946).

In angdheer questionnaine study, also mandated by the
Swiss Federal Government and performed by the Univer-
slty of Bern in 2004, Swiss doctors working with comple-
mentary diagnostic and therapeutic tools reported that
1% of thedr consultations related to EMF. Remarkably, not
only the patients but even maore so the dociors suspecied a
possible relation between lness and EMF. The reduction
or elimination of environmental sources was the main
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therapeutic instrument in freating symptoms related 1o
EMF [197),

A questbonnaire study of Austrian doctors yielded
similar results, In this study, the discrepancy between (he
phwsicians’ oplnlons and established natlonal and Intes-
national health risk assessmients was remarkable, consid-
ering that 6% of the physicians belleved to some degree
in or were totally convinced of a health-relevant role of
environmental eleclromagnetic felds (198).

In a survey conducted 2009 in a Japanese EHS and
multiple chemical sensitivity (MCS) self-help group (n =
750, 45% of the respondents had EHS az a medical diag
nosis amd 499 considered themselves EHS. Every second
respondent had medically diagnosed MCS (4996) and 279
had self-diagnosed MCS, The main EHS-related symploms
were faligue, headache, concentrathon problems, sleep dis-
onders, amd dizziness, The mast frequent causes included
base stations, oiher persons’ mobile phones, PC, power
lines, felevislon, own moblle phone, public transporta-
tion, cordless phones, air conditioner, and car, Suspected
EMF source of EHS onsel were: mobile phone base sfa-
tions, FC, eleciric home appliances, medical equipment,
mobile phones, power lines, and induction cookers (199),

In 2010, Ehurana et al. reported that elght out of ten
epidemiological studies that assessed health effects of
madile phone base stations reported an Increased preva-
lence of adverse neurobehavioral symptoms or cancer In
populations living at distances within 500 m from base
stations. Mone of the siudies reporfed exposure levels
ahbove accepted intermational guidelines, suggesting that
current guidelines may be inadequate in protecting the
health of human populatlons (2040],

Carpenter reported in 2045 (201) a seres of healthy
people that developed EHS after a brlel, high-intensity
microwave radiation  exposure, Typical symptoms
included, for example, chronic heacdaches, irritability,
amd emotional labillty, decreased libkdo, and memory
problems, which in some patients, lasted for years,

Hedendahl ef al, (19) eported (wo 15-year-obd male
students and one 47year-old female teacher who experi-
enced health effects like headaches, diffcullies concen-
trating, tachycardia, poor memory, or dizziness when
exposed to Wi-Fi in school. This example is mentioned
to point specifically to the patential health impacts from
increasing RF exposure of students and teachers by Wi-Fi.

The question, whether EHS is causally associated with
EMF exposure is controverskally discussed. On the one
hand, physiclans judge a causal association between EMF
exposures as plausible based on case reporiz, on the ofher
hand, national and International health risk assessments
mostly claim that there is no such causal association,
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because pfmuﬂth‘,l lh.ldlﬂ: under copirolied blinded
conditions mostly falled to show effects. Howewver, these
stumuhmmmmmhpthatmmt b aeddressed:
sequences of exposure conditions were often conliguous
neglecting aftereffects of exposure; the exposure duration
and the examined effects were shart-term; the sham expo-
sure was frequently under conditions mtm‘mﬁwh
arousal in sensitive individuals; the time frame negle
the temporal mﬂmﬁfﬂmmmﬁmm dis-
‘appearance, and/or the recruitment of persons with EHS
was not medically assessed,

Thie WHO does nol consider EHS asa diagnosis and rec-
ommends to medical dociors that the treatment of affected
individuals should focus on the health symptoms and the
clinlcal picture, and not on a person’s perceived need for
reducing or eliminating EMF in the workplace or at home
(202). Based on the existing evidencs and practical knowl-
edge this view lgnores a cassal approach; see also (A3,

The paper “Electromagnedic hypersensitivity: fact or
fiction™ by Genuis and Lipp (204) offers an insiructive
review of studies of the last decades concerning EHS,
including historical milestones, reviews, pathogenesis,
blochemical markers, therapeutlc management, as well
as the debate about the legitimacy of EHE

In facial skin samples of electrohypersensiti
‘persons, a profound Increase of mast cells has been found
(205}, From this and other earlier studies when EHS mani-
fested Etself often durlng exposure to EMFs from cathode
ray tubes (CRT}, it became clear that the number of mast
cells in the upper dermis is increased in the E’l&m
A different pattem of mast nr;;dhuﬂmﬂumhnmm:l
In the EHS group. Finally, in the EHS group, the cytoplas-
mic granules were more densely distributed and mase
strongly stained than in the control group, and the skze of
the infiltrating mast cells was generally found to be larger
in the EHS group as well. It should be noted that increases
of a similar nature were later demonstrated in an experi-
mental situation, employing normal healilyy volunteers in
fromt of CET moniters, including ordinany househaold tel-
evision sets (206).

A French research group headed by Belpomme (307
inwvestigated prospectively, since 2009, self-reporied
cases of EHS and/or MCS clinlcally and biclogically in
an attempt o establish objective disgnostic criterla and
1o elucidate the pathophysiological aspects of these two
disorders. Based on 727 evaluable cases, (he imeestigation
showed a numbser of new and important insights such as:
(@) None of the biomarkers so far identified in the study

are specifle for EHS andor MCS,

(b} Several biomarkers like histamine. nitrotyrosine,
and clrculating antibodies agalnst ﬁmiﬂln were
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increased, The 24-h urine melatonin/creatinine ratio
was decreased,

(e} EHS and MC5 are genuine somatlc patholbogical
entlties.

{d) Unefer the infuence of EMFs and/or chemicals a cer-
ebral hypoperfustonfhypoxia-related neurolnflam-
mition may occwr,

{¢) EHS andfor MCS patients might be patenthally at rigk
of chronic neurodegenerative diseases and cancer.

While a 20006 study by Begel et al. (208]) described no expo-
sure effects, bwo provocation studies on exposure of "elec-
trosensithve™ individuals and control sublects 1o moblle
phone base station signals (GSM, UMTS, or both) found
a significant decting in well-being after UMTS exposure
in the Individuals reporting senshtivity (209, 2100, Most
so-called provocation studies with EHS show no effects,
However, all these studles wsed a very lmlted number of
exposure conditions and most have methodological weak:
nesses, Taking in account the sirong dependence of EMF
effecis on a varety of physical and biological variables
(27, avaitable provocation studies are sclentifically diffi-
cult o Interpret and, In fact, are not sultable to disprove
calisality.

There is Increasing evidence in the sclentific Hlerature
of varous subjective and objective physiological altera-
tiong, ¢.2, beart-rate varkability (HRY) as apparent in some
persons with EHS claiming to sulfer after exposune tocerlain
frequencies of BF Hke DECT or Wi-Fi (211-215). Analysis of
the data available on the exposure of people living mear
mabile phone base stations has yielded clear indications of
adverse health effects ke fatlgue, depression, difficulty in
concentrating, headaches, dizziness, ete, (216-2200, & syn-
opsis of 30 studbes on mobile phone base statlons | given
In the document “Leltfaden Senderbau” (221).

Residential EMF exposures in the VLF lreguency range
are afien due fo “dity power™dirty electricity” origi-
nating from voltage andfor current perturbations from
diverze sources ke electronie power supplles for TVs,
monitors, PCs, modor drives, imverters, dimmers, compacl
NMuorescent lamps (CFLs), phase-angle control devlces,
as well as sparking and arcing from switching operations
and from electric modors with brushes. The kHz waves/
transkenis travel along the elecirlc wiring and grounding
systems (conducted emissions) and radiate electric and/
af magnetic flelds Into free space (radiated emissions),
Ieading to human expasunes in the vicinity,

First epidemiologlcal evidence links dirty electricity
o most of the diseases of civilization including cancer,
cardiovascular disease, diabetes, sulcide, and attention
deficit hyperactivity disorder in humans (222,
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While the dependence of ELF effects on the local mag:
petic field has been reported by many research groups
(13, 223), there are aklso a few studles which suggest that
the RF effects are also dependent on slight changes in the
Iocal static magnetic Neld. In the revies by Belyaey (224),
a physical mechanism has been suggested to sccount for
such effects (225), Slight changes in the local static mag-
nietic Reld within 10 pT, which are uswally observed within
offices and homes due 1o ferromagnetic objects, wers
reporbed (o Induce blologlcal effects that cormesponded
well to ihe predictions Following from the mechanism of
iom interference developed by Binhi (226).

Omn July &, 2015 a court in Toulowse, France, ruled in
favor af a woman with the diagnosks "syndrome of hyper-
sensitivity to electromagnetic radiation™ and determined
her disability to be 85% with substantial and lasting
restricibons on access to employment (227),

In France, the first low-EMF zone has been established
al Didane o July 2009 (228). In Austda, the construction
of a multl-family house has been planmed for 2015, which
was designed by a team of architects, bullding bislogy
professbonals, and environmental medicine health care
professionals to provide a sustainable healthy Hying envi-
romment. Bath the outdoor and indoor environments were
explicitly chosen and designed to meel bos-EMF requine-
msenils (229). The implementatbon of low-EMF zones for
electrosensitive individuals is pursued in numerous ooun-
tries. The realization of such projecis greatly depends
on the understanding, knowledge, and tolerance of the
members of the chosen community,

Possible mechanism of EHS

Based on the scientific Hierature on interactions of EMF
with blologlcal systems, several mechanisms of Interac-
tiom ane possible (14, 13, 22, 26). A plausible mechanism
at the mtracellular and Intercellular bevel, for Instance,
Is an interaction via the Farmation of free radicals or
oxidative and nltrosative stress (230-238). It has been
shown in many reports reviewed by Georgiu (15) that
reactive oxygen species [ROS) may be invelved in radical
palr reactions; thus, radical pairs may be considered as
one of the mechanisms of ransduction able 1o Initiate
EMF-Induced oxidative siress. Furthermore, many of the
changes observed in RF-exposed cells were pravented
by (prefireatment with antioxidants and radical scaven:

‘mers (240, While the data from different studies should

e interpreted with care in view of varlations In physical
and bislogical parameters, a majority of the studies have
shown effects of ELF and BF an the oxidative stress (239).
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The LARC monograph states: “even sinell offects on redical
concentration could pofentially affect multiple biological
functions”, page 103 (24).

Yakymenko et al. (238) heve summarized the cument |

evidence: “Arelysis of the cwrrently available peer

DE GRUYTER

A study by I}E Ll.u:ued.a] h! Eﬂ‘l-ﬁ |:|n ]'53 EHEa.nﬂI I}E

reviewed scientific Nterature reveals molecular effects (peroxh

induced by low-intensity RFR in lving cells; this includes |1 A
significant activaiion of key pathways generating reactive |

axyen species (ROS), activallon of peraxidation, addetive

damage of DNA and charges in the aﬂMq.r u;l'aﬂﬂaquh.ru g

"

currently available

CRZyIeS, ﬁfﬂkﬂﬁfhm,gp:i%

wﬁmw m ; s of low-
axidative effects in biological systens, A wide pathogenic

potertial of the indwced ROS and their invalvement in cefl
signaling pathways explains a range of Mologicalfhealth
effects of lovw-Intensity RFR, which lnchinde toth cancer and
no-camcer pithologies",

Reviews by Pall (12, 16, 260) provide evidence for a
direct interaction between static and tlme-varying electric
fields, static and fimevarying magnetic fields and elec-
tromagnethe radiatbon with voltage-gated calcium chan-
nels (VWGCCs), The Increased intracellular Ca™ produced
by such WGCC activation may lead 1o multiple regulatory
responses, Including increased nlirle oxide levels pro-
duced through the action of the two Ca®™jcalmodulin:
dependent nitric oxide synihases, nNOS and eNOS, In
moal pathophysiolegieal contexts, nlirle oxdde reacts with
supercyide to form peroxynitrite, a potent non-radical
oxidant, which can produce radical products, including
hydroxyl and NO, radicals.

Peroxynitrite is by far the most damaging modecule that
oocurs during metabolism In our body. Although nof a free
radical, peroxynitrite is much more reactive than its parent
modecules RO and OF. The half-life of perogymitrite is com-
paratively long (1020 ms), sufficlent to cross hiologlcal
membranes, diffuse one to two cell diameters, and allow
significant interactions with most critical Bomolecules and
siructures (cell membranes, nucleus DNA, mitochondrial
DHA, cell organelles), and a large number of essential met-
abolle processes (325). Elevated nlirogen monoxide, forma-
tion of peraxynitrite, and induction of oxidative stress can
be associated with chronic inflammation, damage of mito-
chondrial functbon and structure, as well as loss of energy,
e, via the reduction of adenosine triphosphate (ATF).

A significant Increase of 3-nitrotyrosine was ohserved
in mummmmmmdnmwn
ﬁhdtl-l‘l.tl:lil'l effect on cellular profeins due o possible
mwﬂmm Mitrotyrosin was found to
be increased (0.9 pgfml) in 305 of the 259 fested EHS
individuals (207).

The importance of ATP has been shown for chronie
fatigue syndrome (CFS) (243) and for stress control (244),
Those patients describe the same symploms as those suf-
fering from CME. This could Indicate slmiladtles in their
pathomechanisms. Similar disturbances in neurotrans-
mitter expression has been described bodh with chronic
exposure (o EMF (265) and In CM1 patlents (232, 246),

A study [247) proposed to investigate a possible asso-
clatlon between RF exposure and myelin Integrity via
classical Immunochistochemical markers for healthy and
degenerated myeling, respectively, and For Schwann cells
In peneral,

Complaints in chronic fatigue syndrome (CFS), fibro-
myalgia (FM), multiple chemical sensitivity (MCS), post-
traumatic stress disorder (FTSD), and Gull War syndrome
(GWS) are almost the same. Meanwhile, they are summa-
rized as chronbe muliisysiem ilnesses (CMI) (256, In all of
them, varlous disturbances of functional cycles have heen
shown: activation of nitrogen oxide and peroxynitrite,
chronbe Inflammatbon by activatlon of NE-RBE, IFH-y, 1L,
[L-6, and interaction with neuwrotransmitter expression
(232, 246, 248), We recommend classifying EHS as part of
CMI (232, 249), but still recognizing that the underlying
canse remains the environment (see Figure 1)

Other diseases that require attention with
respect to EMF

Based on interactions beiween EMF exposure and biologi-
cal responses that, e.g lead o a disturbance of the oxi-
dative/nitrosative homeostasis, a variely of diseases ane
possible and even expected to occur, Some examples ane
given here,

Havas reported in 2008 (250): *Transient electromag:
netic fields (dlivty electricity), in the kilohertz range on elec-
trical wiring, may be contributing to elevated blood sugar
levels among diabetics and prediabetics. By closely follow-
ing plasma glucose lovels in fouwr Type | and Type 2 diabetics,

we find that they responded directly to the amount of dirty
electricity in their environment. In an eleciromagneiically
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Flgure 1 Pathogenesis of infemmation, mitochomd dopathy, and
nifrosatlve strass &5 a resull of the caposure to trigger factors (24E).

clean envirommend, Type | diabetics require bess fsalin
and Type 2 dichefics have lower levels of plesma gliscose,
Dirty electricify, generabed by elecironic equipmend and
wireless devices, is ubiquitous in the environment, Exercise
on @ treedmill, which produces dirty electricily, increases
plasata glicose. These findings may explain why brivtle
dialratics have difficully regulating blood sugar. Besed on
estimates of people who suffer from symptoms of electrical
Iypersenstilvity (396-T5%4), a8 many a8 5-60 milllon dia-
betics warldwide may be affected”,

With respect to fetal and early childhood exposures
to EMF, Sage in the Biolnitiative Report 2012 (56) pointed
oast: “Fedal (in-utere) and early childhood exposiires fo cell
plione radiaiion and wireless technologies in general puay
be a risk factor for hyperactivity, leaming disorders and
Bbehwvioral problems fr school.® [&) “Conmnon sense meas-
wres fo fimif both ELF EMF and BF EMF in these populations
Iz needed, especially with respect fo avoldeble exposuures
like incubatars thet can be modified; and where education
of the pregnant mother with respect fo lmplop compuelers,
mlrle phanes and ofher sources of ELF EMF and RF EMF
e easily nstitifed ",

In & 2013 review, Herbert and Sage (251, 252} reporied
remarkable similarities between pathophysiological phe-
nomend found in autiam spectum condbions (ASCs) and
the physiological impacts of ELF MF/RF, such as oxida-
thve stress, free radical damage, malfunctioning mem-
branes, mitochondrial dysfunction, inflammatery issues,
neuropathological disruption and  electrophysiological
dysregulation, cellular stress proteins and defichencies of
antioxidants such as glutathione.

It & G-year study, certain blood hormone levels were
moenitored in volunteers, Mobile phone use as well as close
dizfances to moblle phone base stations were assoclated

EXHIBIT 22 -
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with decreased leslosterone levels in males, as well as
decreased ACTH, coriisol; T3 and T levels in males and

females (253),

Recommendations for action

EUROPAEM has developed guidelines for differential diag-
nosis and potential trepiment of EMF-related health prob-
lems with the aim to improve/restore individual health
outcomes and to propose strategies for prevention, These
recommendations are further outlined below,

These recommendations are preliminary and in large
parts, although related to the whole body of evidence
reped in the expertence of the leam, cannot In every
detail be strictly considered evidence-based,

Evidence of treatment strategles for
EMF-related illness including EHS

There are only a few stwdics assessing iherapeutic
approaches to EHS. The interdisciplinary hased assessing
and counseling of EHS in the Swiss Environmental Pilot
Froject performed in 2000 showed, In an evaluation Inber-
view half a vear after counseling, that 45% of the persons
with EHS had benefitted lroan reallzing certaln advice, a.g.
changing the bedroom (192, 193],

In the 2005 Swiss guestlonnaire stuwdy of physi-
clans working with complementary therapeutic tools,
two-thirds chose exposure recuction as a principal tool,
whereas complementary therapeutics were only chosen
a% a supplement (197,

Sknce 2008, the Swiss Soclety of Doctors for the Envi-
ronment has run a small interdisciplinary enviranmien:
tal medicine counsellng structure for patients with EHS,
which Iz embedded in everyday practice with a central
cosrdination and consultation office as well as a nelwork
of general practitioners interested in enwironmental medi-
cive who perform environmental medical assessments
and consultations based on a standard protocol, 1T nec-
essary, environmental experts are consulted and home
inapections are conducted. The alm of the assessments Is
o detect or mule out common diseases and lo analyze (he
impact of suspected environmental burdens on the com-
plaints in order to find individual therapeutic approaches,
The main Instrument of the assessment & an extensive
medical and psycho-social history with an sdditional
environmental history, including a systematic question-
nabre and emvironmental key questlons,

- M A5 Shrovoh-206- 0011
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In the Mgt years, the project was sclentifically
assessed, In a questionnaire 1 year after counseling, 70%
of the persons recommended the inferdisclplinary based
counseling structure and 326 of them considered the
counseling as being helpful, Therefore, a mode] based
on such an interdisciplinary concept, embedded in the
farnily doctor’s holistic and lasting concept of treatment,
sopms to be promising for a better therapeutic approach o
EHS, alzo including sccessibillty measures targeted af the
actual environment [254),

In Finland, psychotherapy is the officially recom-
mended therapy for EHS. In a questionnaine study of
EHS people in Finland, symptoms, perceived sources
and treatments, the peroeived efficacy of medical and
complementary alternative treatments (CAM) in regards
to EHS were ﬁa:&d by mu!l![ﬂc v:’hnh:t questions,
According to 76% of the 157 re s, the reduc
tion or avaldance of EMF helped in thelr full or partial
miqﬁr The best treatments for EHS were given as
weighted effects: dietary change (69.4%), nutritional
supplements (67.8%), and increased physical exercise
(61.686), The official treaiment recommendations of
paychotherapy (L6%) were not significantly hr.-1£
or for medication (~4.2%) even detrimental, WHEH-
‘ance of llmmmi&:ndhllmud flelds el
removed or lessened the symptoms in persons with EHS
(194, 255),

Response of physicians to this development

In cases of unspecific health problems (see Questionnalre}
for which no clearly identifiakle cause can be found -
besides oiher factors like chemicals, non-physiological
metals, molds = EMF exposure should, in principle, be
taken info consideration as a potential cause or cofactar,
especlally if the person presumes it.

A central approach for a causal attribution of symp-
toms is (he assessment of varlation in health problems
depending on time and location and individual suscep-
tibility, which is parlicularly relevant for environmental
causes such as EMF exposure.

Regarding such disorders as male infertility, mis-
carriage, Alzheimer's, ALS, blood sugar fluctuations,
diabetes, cancer, hyperactivity, leamning disorders and
behavioral problems In school, it would be important to
conslder a possible link with EMF exposure, Some peogle
with EHS might be misdiagnosed with multiple sclerosis
(MS) #ince many of the symptoms are similar. This offers
an opportunity to causally influence the course of the
chiseas,

DE GRUYTER

How to proceed if EMF-related health
problems are suspected

The recommended approach (o diagnosis and treatment
Is Intended as an aid and should, of course, e modified
to meet the needs of each individual case (see Figure 2).
History of health problems and EMF exposure
Medical examinations and findings

Measurement of EMF exposine

Heductbon and prevention of EMF exposane
Dagnosis

Treaiment of the patbent Including the emvironment

o B R

History of health problems and EMF axposung

In ornder to put later findings Into a larger context, a
general medical history Is necessary, Part of this history
should include:
-~ Electrical trauma: multiple shocks, electrocution,
struck by lightning,.
- Chemical trauma: exposure io pesticides, metals,
chlorinated hydrocarbons (PCBs, DD, efc.)

M maponsi porentd by e paiontsere
[ &
EMF mupadun suypaciod by I phyilan
]
W'Em inchuding the stuassment of symplanmi, deiadas,
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Figuea 2: Flowchart for the handling of EMF-related health probdesss.
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- Biolegical trauma in the form of a lage load of
parasites, fungal Infectlons, viral infections, eic,
= Physical trauma to the central nervous system in the
foom of whiplash, other accidents, spinal problems
= Autsimmune disorders

In the next steps, we focus only on EMF-related lhealih
effects.

A questlonmale fo take a systematic history of health
problems and EMF exposure, complled by the EUROPAEM
EMF Working Group, is available in the Annex of this EMF
Guideline,

The questionnaire consists of three sections:

(@) Listof symptoms

(b} Variation of health problems depending on time,
locatlon, and circumsiances

(c) Assessment of certain EMF exposures thal can be
evaluated by guestionnaine

The list of symptoms in the questionnaire serves to sys-
tematically quaniify healih problems regardless of their
causes, I also includes questions as (o when the health
problems first occumed. Most EMF-related symptoms are
nionspecific and fall within the scope of health problems
due to inadequate regulation (decompensation), .4, sleep
problems, fatigue, exhausiion, lack of emergy, resiless-
ness, leart palpitations, blood pressure problems, muscle
and joint pain, headaches, Increased risk for infections,
depression, difficulty concentrating, disturbances of coor-
dinatlon, forgetfulness, anxlely, urinary urgency, anomia
(difficulty finding words), dizziness, tinnitus, and sensa-
thons of pressure in the head and ears.

The healih problems may range In severlty from
benign, temparary symptoms, such as slight headaches
or paresthesla around the ear, e.g. when using a mohile
phone, or Au-like sympioms after maybe some hours of
whole-body EMF exposure, (o severe, debllitaling symp-
nomms that drastically impair physical and mental health. Ii
has to be siressed that, depending an the individwal state
of susceptibility, EHS symptoms often occur only ooca-
slonally, but over lime they may increase in frequency and
severity. On the other hand, If a detrimenial EMF exposure
ks sulficiently reduced, the body has a chance (o recover
and EHS sympioms will be reduced or will vanish,

Varfatlon of health problems depending on time,
location, and circumstances

Thie angwers to questions of when and where the health
problems secur or recede, and when and where the symp-
loms increase or are particolarly evident, provide onkby

EXHIBIT 22 -
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indications, They musi be Interpreted by the investigator
(e.g. regarding the correct attribution between location
EMF sources and health problems), Special atbention
should be drawn to sleeping areas, because of the duratbon
of Influence and the vital rode of sbeep for regeneration,

Assessment of certain EMF exposures that can be
evaluated by questionnalne

The assessment of EMF exposure usually starts with
cerlain questions of usual EMF sources. Regardless of
whether o7 not the patient suspects EMF exposure as
a cause, these questions shoukd be wsed to assess the
existing exposure level, at least as a rough estimate. 1t Is
impartant to note that cnly certaln types of EMF exposune
can be assessed by means of questions, such as the wse
of compact fluorescent lamps, moblle phones, and cord-
less phones, Detection of other types of EMF exposure,
et due to RF tranarmitler sites or the electric o magnetic
fields from electric wiring, generally requlres measure-
ments. In principle, guestions should be asked 1o assess
EMF exposure at home and at work and when on holidays
and 50 on, keeping in mind that the degree of EMF expo-
sure may vary al different tlmes.

Madical examinations and findings

W do mot have any clinical findings yet that are specilic
to EMF, which makes diagnosis and differential diagnosis
avonsiderable challenge.,

A method that has proven useful is fo use stress-
associabed findings for ddagnosis and fellow-up and to
evaluate them synoptically, Basic diagnostic tests should
be camled out as a first step, followed by measurements of
EMF exposure as a second step. The core diagnosis shouled
Tocus on invesligations of nitric oxide production (nitroty-
rasine), mitochondriopathy (butracellular ATF), oxidative
stress-liphd peroxidation (MDA-LDL), inlammation [THF-
alpha, IFN-gamma-inducible proteln 10 (IP-10], 1L-1b, his-
taming], and the melatonin status (24 h urine melaionin/
creatinine raiio),

Then additional diagnostic lesis can be consbdered.
Due to the differences in nosmal ranges between labs and
different practices as to the unlis of measurement in dif-
Ferent couniries, we do not provide levels to be considered
relevant in EHS. 1t is recommended to interprel them in
context, focusing nof only on out-of-range values, For
example, when several parameters are simulfaneoushy
close to the border of the normal ranges, this could be
instructive for forming a therapeutic or diagnostic opindon.
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Functional ests

Basic diagmnostic fests

- Blomd pressune and heart rate {In all cases resting
heart rate In the morning while still in bed), including
self-monitoring, possibly several times a day, eg. al
different lecations and with Joumnaling of subjective
well-belng for a week.

Additional diagostic fesis

— 24:h blood pressure monitoring (absence of nighttime
decling)

- %l BECG (heart rhythm diagnosks)

- 24h heart rate variability (HRV} [autonomous nerv-
ous system diagnosis)

- Ergometry under physical stress

- Sleep BEG at home

Laboratory tests
Basic diagnostic lesis
- Blood
- ACTH
= Bilirubdn
- Blood count and differential blood couinl
= BUN
= Chalestersd, LDL, HDL, irglycerides
- Coensyme-CH0 ratio for oxidized-CoQitfiotal-Co(io
= Creatinine kinases (CK-MEB, CE-MM)
- High-sensitivity C-reactive protein (hs-CRF)
= Cystatin C (glomerular fltration rate)
= Electrobytes
- Fasting blood glucose
= Ferritin
= Glutathione S-transferase [(GST)
- Reduced glutathione (GSH)
= Glutathione peroxidase (GPX)
- HBA,
- Histamine and diaminoxidase (DAL}
= IFN-gamma-inducible proteln 10 (IP-10)
- Interleukin-l (e.g. ILda, IL-1h)
= Imtracellular ATP
~  Liver enzymes (e.g. ALT, AST, GGT, LDH, AP}
- Magnesium [whole blood)
- Malomtialdehyde (MDA)-LDOL
- Mhrotyrosine (MTT)
= Potassium (whobe blood)
- Prolactin
- Selenium {whole hlood)
= Testosherone
- T5H
- T3, T4
- Tumos necrosls factor alpha (THFo)

DE GRUYTER

- ¥itamin D3

- & [(whole blood)
= Standard urine
Leucocytes, erythrocytes, albumin, urobilinogen,
pH, bacteria, glucose, microalbumin
= Becond morning urine

- Adrenallne

- Dopamine

= Moradrenaling

- Woradrenalinefadrenaline ratio

= Serobonin

= Beta-phenylethyleamine (FEA)

- 24%-h urlne

= GOH melatondn sulfale

- Creallnine

- &0H melatonin sulfate/creatinine ratio
Saliva

- Cortisol (8 a.m., 12 &.m,, and 8 pum.)

Additional diagnostic tesis

- Urinme
= Metals (depending on case history, e.g. mercury,
cadmium, lead, arsenbe, aluminum}
= Second morning uring
- Gamma-aminobutyric ackd (GABA)
- Glutamate
- Cryptopyrrole
= Saliva
- Dehydroeplandrosterone DHEA (8 a.m, and 8 p.m.)
= Alpha-amylase
- Blood
= B-Hydroxydeoxyguancsine (DNA oxidation)
= Bigdin
- Differential lipid profile
= Folate
- Holsiranscobolamin
= Homocysteine
= Interferon-gamma (IFN-y)
- Interleukin-10 (IL-10)
= Interleukin-17 (1L-17)
- Interleukin-6 (IL-6)
= Imterlewkin-g ([L-8)
= Intracellular glutathlone (redox balance)
-~ Lactate, pyruvate incl. ratio
= Lipase
- HF-kappa B
= Vitamin B& (whole biood)

Provacation tests

Special facilities with the use of a varlety of signals, e.g.
DECT or Wi-Fi exposure {e.g. 20-60 min, depending on

- 10,151 Bivoval-2046-00H
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the Individual regulation capacity, susceptibility, and

observed response)

-  Hear rate variability (HEV) (autonomous nerveous
system diagnosis]

- Microcirculation

- Owidatlve stress (lipkd peroxidation, malondialde-
hyde, oxo-LDL)

- For diabetics, plasma glecose

= Live blocd analysis (red blood cell aggregation In the
form of rouleaux, blood viscosity, macrophage activ-
ity, Iyzls of red Mood cell membrame)

- For people with neurslogical problems and problems
with fine or gross moter coordinatlon, a video of them
walking before and after provocation and a photo-
graph taken of a sample of handwriting before and

after provacation.

Individual susceptibility
- Hlood (genetic parameters and aciual function)
= GlutathioneStransferase M1 {GESTM1) - detoxiflcation
- Glutathione Stransferase TL{GSTTI) - detoxification
= Superoxide dismutase 2 (2003} - protection of
mitochondria
= Catechol-O-methyitransferase (COMT) - siress
control

Electromagnetic spectrum
Matural and artilicial sowrces
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Measurement of EMF exposung

The evalutionary development of the human species took
place under the presence of the natural electromagnetic
spectrum (Earth's magnetic field, Eanth's electrc fleld,
spherics, Schumann resonance). Those influences have
been part of our bfosphere Hke the oxygen content in the
adr or the visible light spectrum, and they have been inte-
grated into the binlogheal lunctions (14),

By mow, nearly all non-ionizing parts of the electro-
magnetlc spectoum are filled with antificial, technical EMF
sources due to elecirification and (wireless) communica-
tion technologies, bul are very rarely found in nature (see
Flgure 3). EMF measurements and/or exposure damages
are usually not covered by statutory health care insurance,

In general, a wide varicly of EMF exposure types
[static fields, ELF, VLF, and RF) should be considered.

- ELF magnedic fields may originate from, e.g. 12 V
transformers, transformer statlons, net currents on
the electric wiring, water pipes, and other conduc-
tive miaterials, infrared heaters, heafing Blankeds and
different types of power lines,

- ELF elecirlc fields may originate from, e.g. electrical
wiring, lamps, and appliances.

- WLF magnetic fields ("dirty power") andfor VLF electric
fields {“dirty ebectricity ") may be emitied from electronie
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devices fike energy-officient lighting, chectronic frans.
formers, Induction cooker, varable speed frequency
drives, light dimmer switches, power line commtini-
cation (PLC) cannected to the slectrical grid. These
devices use current andor voltage in short pulses that
might produce hammonics and VLF iransients on the
electrical circuits, earthed materials and the groumd.

- Typlcal RF radiation sources include, e.g. cordless
phones (DECT), wireless Internet access (Wi-Fi),
mabile phones and ilveir base stations, radio and TV
broadeast antennas, radar (mdlitary, alrport, marine,
and weather), Blustooth, and the microwae ovens,

In the sleeping area, the most important exposure point
is the head and trunk reglon followed by all other poinis
with ehronic or high exposure.

EMF measurements should be planned and carried
oul by specially trained and experienced testing special-
ksts and always in accordance with relevant standards, e.g.
the VDB Guidelines of the German Association of Building
Blology Professionals (257). In addition 1o the measure-
mient resulis, the measurement report should also inclhude
suggestions on how to possibly reduce the EMF exposure.

To clarlfy certaln lssues, personal dosimeters with a
data logging function are available o measure ELF mag:
noietic febds and radio-fregquency radlatbon,

After the measurements have been commissiomed
by the persom and carried out, e resulls should be dis-
cussed wilh a physician familiar with the EMF lssue.

EMF guidance values

In each case, the following aspects should be Individually

faken into account when evaluating EMF measurement

results (27, 26):

= A person’s individual suscepibility, which, e.g. may
be based on previous history of trauma (electrical,
chemical, bislogical and physical),

- A person's Indlvidual total body burden (e.g. expo-
sure to noise, chemdcals Hke neuratoxins)

= Duration of EMF exposure

- EMF exposure during the night and day

= Multiple exposure to different EMF sources

-  Slgnal infensliy: watt/m® (W/m'), wvolt/fm {Wm),
amperefm [Afm]}

- Signal characieristics were taken inlo account in the
EMF guldance values — see Supplement 3 (258)
= Frequency
= Rigetime (AT) of bursts, translents, efc.
= Frequency and periodicity of bursts, e.g. cor

tain GSM base stations (8.3 Hz), Wi-Fi networks
(10 Hz), DECT cordless phones (100 Hz)

DE GRUYTER

- Type of modulation (frequency modulation,
amplitude modulation, phase modulation)

Regardless of the ICNIRP recommendations for speciflc
acute offects, the following guidance values (Tables 1-3,
5 and &) apply lo sensitive locations with long-lerm expo-
sure of more than 20 h per week (259), They are based on
epidemiclogical studies (9, 10, 27, 221, 260-262), empirical
observations, and measurements relevant in praciice (258,
263), as well as recommenclations by the Seletun State-
ment (40) and the Pariamentary Assembly of the Coundil
of Eusope (42). The proposed guidance values are based on
scbentific data Including a preventive comiponent and aim to
help restore health and well-being in already compromised
patients, All levels provided are for incident Intensitles and
whole-body exposure,

Frequency amge: 50760 Hz mains electriclty, up fo 2 kHz, 16,7 Hr
ralleoad systems in Ausiria, Gemmany, Switzerland, Sweden, and
Meawiny, 00 HE an alrplases

Type of measurement: Magnetic indwction or flux density [T: mT;
ulznT]}

Flald prabe; Fsotreplc magnetic field probe (thaes orthogonal axes)
Detector mode: AMS (rook mean square)

Measurement volume: Bed: Shoot-beim medsurements 3eross entire
sleeping area, Workplage; Shorl-leem measuremenis aross onkine
work area [e.g. siiting posiilon). Long-lerm measurements: &.g.
point close to the head /irunk In bed or al workplace

Mersurement perlod: Shoil-lenm sersuemeals 1o idenlily leld
sHances, Loag berm measurements duslng $leep and work shify
Basls for evalaation: Long fenm measure mends: maximiem (MAK)
and ariithmetic mean (AG)

Precautlonary guidance values  Magnetic

In areas where people spend extended periods of time (=4 h
prer day), mimimize exposiire fe ELF magnetic flelds to levels
as tow as possible or below the precarfionary guidanoe
virlues specified below,

Table 1: Precautionany guldance values for ELF magnetic Belds,

ELF magnetic Daytime Highttime Smnslthee
Fleld RApSEUNE WAPEERE papulatisns
Arihmelic 100 nT 100 nt 30nT
mean {AVG) (i (LR R
Maisiim 1000 mT 10040 nT 300 aT
(M) (T0ms) " AlmS":  (FmEr

Biased on: *Blolnitiathve (9, 100 "Obeileld (163); "Seletun Statement
(ud), “NISY (264} “Precautionary approach by a factor of 3 (Neld
sirengih). See also IARC 3062 (8], Blank snd Gocdman (17), and
TCO Development (B65L

10, 161 Sireveh- P01 E-0O1 1
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Evaluation guidelines specifically for sleeplng areas
Higher frequencies than the mains eleciricity af 50/60 Hz
and disiinet hamonies showld be evalweted more critl-
calli See also the precawtionery puldance valiees for the
VLF frequency range further below. If applicable, mains
current (5060 He) and traction cigrent (16,7 Hz) should be
assessed separalely b added {sqared average), Long-
termn mreasicrearents should be carded o especially al
nighttime, but at leasd for 24 h,

Frequascy ramge: 50/60 Hr malns eleciricity, up to F ke 16,7 Hr
talliaad dydlems In Awstils, Germany, Swdloeilaad, Sweden, and
Noreay

Typer of measwemeni: Electric feld |¥/m] withowt ground relerence
[peolential-Tree)

Fiedd praba; lsebroplc elecinic liedd probe (threr orlbogonal axos)
Detectsr mode: RS {rool mean square)

Measuresment volwme; Bed: Mine poinis 3Lross sleeping aea,
‘Workplace: Acress enline work area {e.g. sitling position three or six
polats)

Meéasureasinl peilod: Spod measire®ments b assess (he Sxposune
aswl as io Idemilbly Neld sowces. Since electric eld enposmne
lewels In ibe ELF equency range usually da sol change, long-lerm
mepsaiemen]s ane ned needed,

Basls for evaluatlen: Spot measuremenls (maximam]) al relevant
points ol expasune

recantionmury guidance val ELFEIB“"G
In areas where people spend extended periods of time (>
4 h per day), minimize exposure fo ELF electric fields fo
levels as low as posaible or below the precantionary guid-
ance vialues specified below,

Table 2= Precaulionary guldance values fof CLF ebe b felds.

ELF aleciule flald Daytlme Hlghitilee Sensithe
ENpOSUNE EEpOSUNE pepulatioas
MiEEnMAY)  10V/me0 1V/m® 0.3 N/m"

Based on: *HNCEP Dralt Becammendations on [MF Exposure
Guddelines: Dpllen 2, 1995 (261); *0berfeld (262); “Precautionasy
approach by a factor of 3 (lleld sirength). See also TCO
Developaent [265].

Evaluation guidelines specifically for sleeping areis
Higher frequencies thean the maing elechricity af 50/%60 Hz
and distinet harmonics howrld be evalated mare crifically,
See also the precautionary guidance values for the VLF fre-
quency ronge further below,

EXHIBIT 22 -
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Radio-frequency radiation (RF)
Measurement specifications

Freguency eanges Badls and TV broadeasi aniennas, mabile phone
base slations, o,g. TETRA (400 MHZ),G5M (P00 and 1800 MHz),
LIMTS (3100 MH2),LTE (R0, 300, 1800, 2500-2700 M), cordless
phone base latlons, e.g. DECT (19000, Wi-Fi adcess painls and
clients (2450 and 5600 MHZ), WIKAK (3400= 3600 MHz), Abewe
frequenches In MMz refer to European nefweonlks,

Type of measurement: Usually electie Beld [Vim] > calestated power
dansity [Wim"; mW/m®; pwim?); for comersbon units see Tabde 4.
Fleld probe: Bsotroplc;, biconkcal or logasithmic-perlodic antennas
Debestor made: Peak detecior with max hold

Measurement walume: Polnl of exposure acress bed and work place
Measurement perlad: Uswally short-term measurensents 1o identify
RF lield sources (.. scoustlc analysis) and peak readings

Basks for evaluation: Band-specific or frequency-specific spot
measuremenls (pesk deleclod witlh man hald) of comamon Llgnals s
relirrand poisls of exposure (o8 with specirum analyzer of al leasd
baned:specific RF meter)

In areas where people spend exfended periods of Hme (=4 h
per dayl, minimize exposare to radio-frequency rdialion fo
levels as low as possible or below the precanitionary grld-
ance vilies specified below, Frequencies to be measured
should be adapted fo each idlvidual case, The specific
guidamce values fake the signal charecteristics af isetime
(AT) and periodic ELF “pulzing™ fnfo account (258). Nate:
Rectangular signals show short risetinges and consist of @
Brovrd spectrum of frequencies, The current density induced
In the himan body fereases with increasing frequeency in

an apgrroxintalely fieear relationship (266), RF

Table 31 Precaullonary guldance values for redlo-frequency radistlon.

RF source Max Peak)  Dayllms Mighttime  Senslthe
Peak Mold EEROSUNE eaposure  populations®
Rndio boadcast (FM) 10,000 yw/m? SO0 EWIM? 1001 m!
TETRA 1000 pW/m' 100 EW/m' 10 pWim?
DvaT 1000 yWis' 100 pWim" 10 gW/im"
G5M (16) 100 pWim*  B0pwim® 1 pe e
S00,/ 1200 Ml

DECT feordless phaned 100 Wim*  10pW/'m* 1 Wfm'
UMTS [36) 100 EWim*  10pW'm* 1 pWim
LTE{4i) HOMEWim  EEWEm L
GPFES [F.56) with 0 I ! ot 0.1 i fm*
FTCEN® (8.33 Hz putsieg)

DB+ (104 e pulsing] 10 jivW/m* 1 W’ 0.1 W m*
WEFI 2.4/5.6 GHs oW e e
{10 Hz pulsing}

‘FTLCH, packet timing advance contral channel,

Based oo Bloinklathee (9, 10): Kundl and Hutler (2600 Lelifaden
Senderbau (2210 PACE (42} Seletun Statement (400, “Precaution-
ary appraach by a factor of 3 (fleld strengil)= a facter of 10 (power
density]. See also IARC 2003 (24) and Margaaitls ef al. (367).
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Tabile & Conversion of radie-lrequendy radiation measuntaeesd unils.

Comvarslon  mW/m" i 1 &1 081 il 000
ol RF pW/m' 10,000 1000 100 80 ) ol
Mieasurement pW/'om’ 1 0.1 0.01 0u001 0L00DE D.0000]
whlls Vim L¥ 06 0% 0.06 0.01%  0.006

DE GRUYTER

Electric fields in the VLF range (VLF EF)
Measurement speclfications

Freguancy mage: 3 kHr-3 MHz, Frequency-specilic miasurements
{spectrum analyzer/EMF mefer], o.g. “dirty power”, poserling
commaunicstion (PLCY, radio-frequency identification transmilters
(RFID), compadt Muorestent lamps (CFL)

Type of measuremand: Magnetic Beld [A/m] = = calculatod magnetic
Iindwttion [T; mTy uT; nT)

Flald probe; Isoboglc of anisobnoplc magnetic feld probe
Dedecior mode: RS {rool mean sguare)

Measurement welume: Paint of esposure across bed and
vinEkplace

Measurement perled: Shorl-term maaswements 1o identify
ledd sources. Long-term measwrements during sleep and work
shil

Basls for evaluatlon: Long-lerm measurements: RS detector,
anithmetic mean and maximam at relevasi pednts of exposue
Mide: If am edevated exposune B detecied, powes qualiby analysers
and oscllloscopes can bo used on the actual wiring (o trace the
soace of 1he dirty power.

tionary guldance valu VLF Magnetic
In areas where people spend extended periods of Hine (=4 R
per dayl, miinfinize exposiere fo VLF nragnedic fields to levels

as low as possible or below the precaulionary guidance
valiees specfled below.

Table 5 Precowtionary guldance walises lar VLF magnetic Nelds,

WiF magnetlc  Daytime Highitime Sensithve

feld exXposEE  ENpOSUNE popslations
Avithmatlc 1T 1 T OREIRGY 0,3 a7 (EB0EWG
mean (B¥G (G061 mE™

Mazimusm ianT 10 AT {01 mE)Y 3 nT (0.03 mEyo
fAeez) o, 1 mG)

Brsed om: “The currend density Induced In the heman body
Increases wilk incieasing frequenty is an spproximately Bnear
relatioaship (266), Therelore, the gubdance value of the magneli
(il b (Do WLF fregquency range sheald bee bower than e one of
ihve 50060 He magnetic feld, e.g. dor 3100 nT RMS100=1 nT, For lbe
ratlonale of 800 nT {avgl and 1 pT (max), see sectlon ELF magnetlc
lNelds. *Precailbonary approach by a Eactor of 3 (feld sirength). See
#5a TCO Divelapasent (265)

Freguancy masge; 3 kH1-3 Mz, Frequency-specilic measuresenls
(spectrum analyzer/EMF mefer), e.g. “dirly eleciriciy™, povwerling
sommunleatian (PLC), radio-frequency identification transmitiers.
(RFID, compadt Fluorescent lamps (CFL)

Type of measuromend: Ebecbiic fakd [¥/m]

e probe: bsotrople, bicenical, legarthmicperodic electic field probe
Dakiector mode: RMS silthamelis mesn

Measmrement volusse: Polml of expese aciess bed and workplace
Mieasurement perkod: Shoet:-berm meeasurements (o bdentify Neld
Souces. Loag-lerm mediinements dusing sleep and weak shilt
Basls for evalastion; Long-term measisemenis; asithmellc sean &
relevant polnds of eaposure

Misdes B an elevated exposure Is delecied, power quallty anstyzers
and oscilloscepes can be used on the aciead wiring o race (he
somrce of the dirty power.

Precautionary guildancevalues  VLF Electric
In arexs where people spend exfended periods of time
(=4 h per day), minimize exposure to VLF electric fields to

levelz as low as possible or below e precaiionary geid-
amce valies specified below

Table & Precawlicnary guldance valwes for VLF electric flelds.

WLF electric ald Daytime MEighitime Senslthve

CAPDSUTE  ENPODSUNE populaiiens
Arithmetic mean (AVE)  GIVIR-  GOIVIR¢  GIOESVIR"

Bazed on: "The current densily indigced In the hussan body increases
will bncreasing frequency In an approadesstely Bnear relatbonihip
(26&), Theredore, the guidance value of the electric eld in the VUF
frequency range should b+ leswer than the one of the 20/&0 Hz elec-
irke leld, &g Toa 10 ¥ /m 100 = 0.1 V= For the ratlanale of 10 ¥/im
and IV fim, s section ELF electic elds, *Precaulloaniy appioach
by a factor of 3 (Tield strengih), See also TCO Development (2653,

Reduction and prevention of EMF exposure

Preventing of reducing EMF exposure after consulting a

tesling specialist is advantageous for several reasons:

(a) To prevent and reduce risks o individual and public
health,

(b} Toidentify any links to health problems,

(c) Tocausally treat the EMF-related health problems,

There are numerous pedential causes of rebevant EMF expo-
sures, and this EMF guideline can only ghve a few examiples,
Further information can be found, for instance, in the docu-
ment “Opthons to Mintmlze EMEF) RF/Stathe Field Exposunes
in Office Environments™ (268) and “Elektrosmog im Alltag™

100151 Blresahe- 20760001
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{269). For detailed information on physics, propesties, and
measurement of EMF, see Vimbch (370); regarding reduc-
tion of radio-frequency radiation (RF) in homes and offices,
see Pauli and Moldan (2711

I mast cases, [ will be necessary to consult an expert
(e.g. qualified EMF/RF engineer/ consuliant) and/or elec-
trician wiho will advise the person on what measunes coubd
be taken to reduce EMF exposune,

EMF exposure reduction - first steps

As a first step, recommendations ane given {also as prewen:
tive measures) lo eliminafe or reduce typhcal EMF expo-
sures, which may help alleviate health problems within
days or werks, The following sctions may be suggested:

Pumling exposure to radio-frequency radiation (RF)
Keep mobile phonefsmartphone and cordless phone
calls short; use the speakerphone lunctlon or a hands-
free kit

= Mvald wearing the mobile phone/smariphone close to
the body.

- Deactivate all non-essential wireless mobile phone
apps, which cause periodic radiation exposure,

= Keep mobile phones/smartphones in "airplane mode”
whenever possible or deactivate moblle data, Wi-Fi,
Eluetooth and near feld communication (NFC) in the
smartphone $etlings.

-~ Disconmect {unplug) the power supply of all DECT
cordless phone base stations. S0 called "ECO Mode™
of “zerp-embsslon” DECT phones are only condition:
ally recommended because the exposurne by the hand-
sef g stlll present. A “traditfional” corded phone is
recommended instead.

- Disconnect (unplug) the power supply o all Wi-Fl
aocess points or Wi-Fi roubers. Many LAN routers
new come equipped with additdonal Wi-Fi, Call the
provider of the LAN router and ask to have the Wi-Fi
deactivated. It is usually also possible (o do so anline
by Following the provider's Instructions.

In case of external RF radiation sources, rooms -
eapecially bedrooms - faclng away from the source
should be chosen.

= Awold powerline communlcaibon for Inlermel access
(dLAN) and Instead use a hardwired Ethernet cablbe
(LAN).

- Avold exposure to RF mdiation (e, wireless devices
like, home entertainment, headsets, baly monitors,
computer games, printers, keyboards, mouse, home
surveillance systems) at home, in offices, and in cars,

EXHIBIT 22 -
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- Avoldd exposure to energy-efcient lghting (compact
Auorescent lamps as well as some LEDs generate high
frequency transients). These types of lamps can be
replaced with Incandescent or linevoltage halogen
incandescent lamps until good-quality lighting energy-
efflcient lamps become commercially avallable.

Preventing exposure to ELF electric and magnetic Relds

- Mowve the bed or desk away from the wirdng In the
walls and power cords. A mindmum distance of 30 cm
{1 1) from the wall is recommended,

-~ As magnetic flebds can pass through walls, make ces-
iain that there ane no magneile sources Immediately
beneath or above a bed or in an adjacent romm,

= Anather simple complementary action is to discon-
niect the power supply 1o the bedroom (tum off clr-
cuit breaker or fuse) for the nighttime while sheeping
iry bt for a test phase of, e.g. 2 weeks, In general, this
measure ks not always successful because circulls of
adjacent rooms contribube to the electric eld ley-
ela, ELF electric field measurements are required to
know exactly which circudl breakers need to be dis-
connected. The benefits should be welghed agalnst
the potential risk of accidents; therefore, the use of a
flashlight for the test phase should be recommended.

- Disconnect the power supply to all non-essential elec-
Iric circuits, possibly in the entire apariment or hoase.
(M.B. See note above.)

= Avoid using an electric blanket during sleep; not only
furn it off, bast also disconnect 11,

= Avoid extended exposures clase to running ebectric
molars, As a first step, keep a minlmum distance of
1.5 m (5% ft). As a second step, establish a safe distance
based on magnetic field measurements,

Preventing exposure to static magnetic/static electric

flelds

= Sleep in a bed and matiness without metal.

- Avold slesplng close o lron materials (radiator,
steel, elc.}

- Wearing synthete elothing and, eg. rubber-soled
shoes and not regulardy being in contact with the
earith can result in bulld up of static electricity, Cotton
clothing and leather-soled shoes will help svobd static
electricity.

EMF exposure reduction = second steps
As a second step, EMF measurements and mifigation
measures should be carrled out, Typlcal examples are;

= PE AL BN eeali- PO E- 000
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Measure the ELF electric feld in the bed. Based on
the measurement results, install automatic demand
switches in those clrcults that Increase the ex posure,
= Mueasure the ELF eleciric feld at all other places that
are uged for extended periods &l home and at work. IF
necessary, choose lamps wsed close to the body with
a shielded eleciric cable and a grounded lamp fixture
(metal). Especlally In lightwelghl construciion (waad,
gypsam hoard), electrical wiring without ground-
ing (two-sket outlets) might have to be replaced with
grounded electrical wiring or shielded clecirical wir
ing. In special cases, shielded wiring and shielded
oullets may have (o be installed in the whole building.

= Measure the ELF magnetic feld close to the bed, &g,
for 24 b If net currents are detecied, the electrical wir-
ing and grounding system of the building mast be cor-
recied to reduce the magnetic fields.

- Install a residual current device (RCD) or ground-fault
chrcult Interrupter (GFCI) to prevent electric shocks
(safety measune),

- Measure radio-frequency radiation and mitigate high
exposure levels by installing certain BF shielding mate-
rials for the affected walls, windows, doors, ceilings,
and foors. For example, in a multiunit setting (condo-
miniums or highrise apartments, townhomes), proslim-
Ity to neighbors con contribute b inhome exposure,

=  Measure dirty electricliy/dinty power (eleciric and
magnetic fields in the VLF frequency range) and lden-
tify the sources in order to remove them, If this is not
possible, appropriate power Alters In line with the
souroe may be used.

Diagnosis

We will have to distinguish between EHS and other EMF-
related health problems like cerlain cancers, Alzheimer's,
ALS, male infertility, etc. that might heve been nduced,
promoted, or aggravated by EMF exposure, An investi-
gation of EHS and other EMF-related health problems
will largely be based on a comprehensive case history,
focusing, in parficular, on cormelafions between health
problems and times, places, and clrewmnstances of EMF
exposure, as well as the progression of symploms over
time amd the individual susceptibilitg. In additlon, e
urements of EMF exposure and the resulls of addilional

serve (o support the diagnosis. Moreover, all other poten-
tial causes should be excluded as far as possible.

Im 2000 the Mordic Council of Ministers (Finland,
Sweden, and Norway) adopted the following unspecific

DE GRUYTER

ICD-10 code for EHS: Chapter XV, Symploms, signs and
abmormal clinical and laboratory Andings, e elsewhese
clazsified, code RGE.E "Diher specified general symptoms
and signs” (Nordle ICD-10 Adaptation, 2000) (272).
Regarding the current International Classifcation of
Dilaegses (IC0O), ICD-00-WHO 3015, we recommend at the
et
() Electromagnetic hypersensitivity (EHS): to use the
exlsting diagnostic codes for the different symptoms
plas code R6E.8 “0Other specifled general symploms
and signs” plus code 2584 “Exposure to radiation”
and/for £571 “Occupational exposure to radiation,”
(b) EMF-related healith problems (excepd EHS): o use the
existing diagnostic codes for the different diseases/
symptoms plus code Z584 "Exposure o radiation™
andfor 2521 "Dccupational exposure to radiation.”

Regarding the next ICD update 1o be published in 2008

(ICD-11 WHO), we recommend:

{a} To create ICD codes for all environmentally indsced
chronic multisystem illnesses (CMI) Hke multiple
chemical sensitivity (MCS), chronic fatigue syndrome
(CFS), fibromyalgla (FM), and electromagnetic hyper-
sensitivity (EHS) on the basis of their clinlcal and
pathological description (187, 192),

{b) Toexpand chapter X1X, Injury, Polsoning and Certain
Dther Consequences of External Causes (T66-T78), to
Includefdistingulsh effects of EMF (static magnetic
field, static electric feld, ELF magnetic feld, ELF
electric field, VLF magnetic field, VLF electric Aeld,
radio-frequency radiation), Infrared radiation, visible
light, UV radiation and ionizing radiation.
To expand chapler XXI, Factors Influencing Health
Status and Contact with Health Services (H00-209), 1o
inchede/distinguish Factors as EMF (static magnetic
feld, static elecirlc feld, ELF magnetic field, ELF
eheciric field, VLF magnetic field, VLF electric Neld,
radio-frequency radiation), infrared radiation, visible
light, UV radiation, and londzing radlathon,

(e}

Treatment of the patient including the environment

‘The primary method of treatment should malnly foeus on
ihe prevention or reduction of EMF upmmlhtum
-Mﬂrﬂhlmthﬂﬂhﬁumﬂﬂﬂﬂ howme and in the
diagnosthc tests (laboratory tests, candiovascular system)

e, The reduction of EMF e:msummq;m
extended to schools, hospitals, public transport, public
‘places like libraries, etc. in order to enable EHS persons
an unhimdered use (accessibility measure), Many exam-
ples have shown that such measures can prove effectie,

10, 18 Bvnad- 20N G-0011
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With respect to tolal body load of other environmental
Inflsences, they must also be regarded.

Beside EMF reductlon, other measures can and must
be considered, These include a balanced homeostasis
in order to increase the "resistance” to EMF, There is
increasing evidence that a main effect of EMF on humans
is the reduction of their oxidative and nitrosative regu-
lation capacity. This hypothesis also explains ohserva-
tions of changing EMF sensitivity and the large number
of sympoms reporfed In the context of EMF exposure,
Based on currently available knowledge I appears useful
to recammend a treatmen! approach, as those gaining
ground for mulilsystem illnesses, that aims ail Illllllﬂh*
ing adverse peroxynitrife effects. Measures ﬂmuhm:t
the immune system and reduce stress in combination
‘with detoxification will promote EHS recovery.

it should be stressed, that psychotherapy has the
game significance as in other diseases. Products ihat are
offered in the form of plagues and the Hke to “neutralize™
of "harmonize” electrosmog should be evaluated with
great restrainl. Psychological stress generated by a lack
of understanding or support by family, friends and physi-
clans can exacerbate the symploms of EHS as can stressing
about exposure, For raphd recovery, the ireatments need to
apply to the body, mind and spirit of the individual,

In summary, Uhe following treatment and accessibility
measures appear advaniageous, depending on the indi-
vidual case:

Reduction of EMF exposure

This should include all iypes of EMF exposures relovant
ter the person, especlally during sleep and at work - see
Chapter "Reduction of EMF Exposure”. For more Informa-
tion, see &g “Oplions to Minimize EMF/RF/Static Field
Exposures In Office Environment™ [368) and "Elekircamog
im Alliag" {2653,

Environmental medicine treatments
Until now, no specific ireatment of EHS has been estab-
lished. The following paragraphs are recommendations
based on the combined experience of the team. They can
be eonsldered eliher a5 an attempt 10 restone the full regu-
lative capacity of the patiénts, as general advice for healthy
living (ihai could and should be adapied to the cultural
and individual situation of the patient), or as 8 more tar-
geted approach 1o address the specific problems of EHS
individuals according 1o the experience of the feam.
Controlied clinical trials would be necessary to assess
optimal ireaiment and accessibility measures, Actual
data indicate that the functional deficits, which can be
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found in patients with EHS, correspond 1o those we can
find in CMI such as MCS, CFS, and FM. The target of the
therapy is the regulation of the physiological dysfunction
detected by diagnostic steps (see chapler 2 "Examination
and Findings"). The main therapeutic target includes both
general and adjuvant procedures and specific ireatments,

The lanter are challenging and need special knowledge

and experience in clinical environmental medicine treat-

ments, Main therapeutic tangets include:

- Control of total body burden
Besides the reduction of EMF exposure, the reduction
of the total body burden by various environmental
pollutants (home, workplace, school, hobby), foad
additives, and dental materials is indicated.

- Reduction of oxidative and/or nltrosative siress
Reactive oxygen specles (ROS) and reactive nitrogen
speckes (RNS) are free radicals paturally produced
in cells, Scavengers guarantes the balance between
the production of free radicals and the rate of thelr
removal. Many bislogically Imporiant compounds
with antioxidant (AQ) function have been identified
a8 endogenous and exogenous scavengers, Among the
endogenos AD, we distingulsh hetween enzymatic
AD (catalase, glutathlone peroxidase, gluiathione
reductase, superoxide dismutase) and non-enzymatic
A [billrubin, ferritin, metatonin, glatathione, metal-
lothionin, N-acetyl cysteine (NAC), NADH, NADPH,
thioredoxin, 1,4,-bezoquinine, uhiguinone, uric acid],
They interact with exogenous dietary and/for synthetlc
AD (carotenaids, retinolds, Mavonolds, polyphenaols,
‘glutathlone, ascorbic acid, tocopherols). The complex
regulation and use of these substances is the thera
peutic challenge (332, 273)

- Regulation of intestinal dysfunctlon

Endogenous and exogenous scavengers act synergis.
tically io maintain the redox homeostazsis, Therefore,
chietary or natural antloxbdants play an imporiant rele
o siabilize this Interaction.
Treatment of a leaky gut, food Intolerance, and food
allergy 15 a prerequisite for maintaining redox homeo-
stasis (2740 and also reguines speclal knowledge and
experience,

- Optimizing nutrition
Bioactive food is the main source of antioxidant com:
ponents such as vitamin C, vitamin E, NAC, carofe-
noids, Co10, alpha-lipole acid, lycopene, selenium,
and fNavonoids (275, 276). For instance, the regenera-
tion of vitamin E by glutathlone or vitamin C is needed

to prevent lipld peroxidation. The dietary antioxi-
dants only can have beneficlal effects on the redox
system if they are present In sufficient concentration
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leveds (273). Alpha-lipoic acid acts directly and indi-
rectly as a scavenger of free radicals Including,
singlet oxygen, superoxide, peroxyl radicals, and the
breakdown radicals of peroxynitrite (232). It kas been
shown thaMmmbﬁﬁﬁiﬂWﬂm
trients determines how effective they are, In organic
food, the number of free elecirans is higher than in

the case of fi ml intalerances, the tailoned substitu-
thon ¢ of micronutrients in the form of supplements I8

Control of (silent) inflammation

Elevated nitric oxlde levels and the meactbon with
superokide always leads 1o elevated perowynitrate
levels, which induce ROS levels as no other substance
does (MOJOMOO- cycle). As a result, the nuclear
factor kB (NF-xB) is activated, inducing inflammatory
cytokines such as lumor necrosis factor o (THF-),
interfeukind@ (ILAf), intedeuking (IL-6), interleu-
kin-8 (1L-8), and interferon gamma (IFN-y) and acti-
vating varlous NO synthases (232). Tocopherals (378,
1790, carotenoids al low concentration levels (280],
vitamin C (281, 283), NAC [283), curcumin (384}, res-
veralrol (285, 286), fMavonolds (287) have shown o
interrupt this inflammatory cascade at various poinds,
Normalization of mitechondrial functlon
Mitochondrial function may be disturbed In two ways.
First: the high amount of free radicals may bleck pro-
duction of edencsine triphosphate (ATF), leading to
muscle pain and fatigue, Secomnd: in the case of silent
(smoldering) inflammation, the demand for morne
energy ks elevated by 25% (236), causing a high con-
sumpdion of ATP. In this case, NADH, L-carnitine, and
Co)10 are exsential for ATP synithesls.

Diwe to thae lack of AT, the stress regulation of calecho-
lamines especially norepinephrine (NE) is reduced
because catabolism of NE by 5-adencsylmethionine ks
ATP dependent (288-290). Flmhﬂnnm.ﬂl:ﬂm
lation has a high demand for folate, ﬂmﬂnlﬁﬂnﬂ
‘methyleobalamine. Genetic palymorphisms of COMT
andl MTHFR influgnce the individual need for those
substances (244, 201),

Detoxification

In humans, the accumulation of environmental ioxins
has an individual profile of many different inongandc
and organic chemicals, which make up the total body
load (202),

Among the inorganic substances, metals and their
zalts play the dominant role and might be of fmpor-
tance to patients with EHS, Elemental mercury (Hg®)
amad other heavy metaks such as bead (Ph) accumulate

food (277). Especially in
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In the beain (393}, especially at chronic low dose
exposure, They may have toxdc effects and can Induce
various immune reactions (294, 295). Whereas no
specific active substance generally eoxists for (he
detnriﬂeallnu of chemlcals, there anel m
wmﬁﬁﬁﬂtﬁﬁhﬁw
muﬁm

Substances  wlith nunspecllh: physicloglcal
effects: mmnmﬂm

Chelating  age : for detoxification of metals
(266-298): the mast important chelating agents
are sodium thisaulfate 10, | E]dh‘lﬂ!l’
capto-§-propanesulfonic m:ld}. ASA  [meso-
dimercaptosuccinic acid), and Eﬁﬂ'ﬂ,ﬂ.um-
ethane-1,2-diyldinitrotetraacetic acld)

It should be noted that these substances should be
used only by those designated as experis In this par-
ticular field.

Adjuvant therapies

1. Drinking water

For detoxification seasons, a higher intake of high-
quality drinking water wlih low mineral content and
no CO, s needed. The Intake quantity should range
from 2.5 to 3.0 L (10-12 8-0z glasses) daily.

2. Light

Mot of the people in central and northern Europe
are depleted of vitamin D. Sufficient natural daylight
expoeure during the vitamin D-producing mosnths
(spring to fall) is one important factor. At the same
time, prevention of actinic damage to the skin is nec-
eszary. In addition 10 natural sunlight, light therapy
and low level fasers can promote healing, reduce
inflammation, promote clrculation, and enhamce cel-
lalar ATP production.

3. Sauna

Sauna and therapeutic hyperthermia is an adjuvant
therapy for the detodfication of almost all xenobd-
otics, These therapies have to be carefully wsed. An
Interaction with detoxifying drugs takes place, Sauna
helps o regenerate tetrahydroblopterin from dibhyd-
roblopterin, which is essential for the metabolism of
catecholamines and serstondn (299). However, ol
all saunas are alike. Traditional saunas or infrared
saumis with low electric and low magnetic fields that
dio nod use toxic ghees and chemdcally ireated wood
are recommended.
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4. Doygen

A part of patients with EHS suffer from mitochondrial
dysfunction. Sufficient natural oxygen is helpful. As
bath hy poxia and hyperbaric oxygen can produce oxl-
dative stress, hyperbaric oxygen therapy should only
be performed if the patients are treaied with sulficient
antboxidanis at the same time,

5. Exercise

The optimal amount of exercise is still being debated.
& person's physical capacity should be assessed by
ergomedry in order to prescribe an individual exercise
regime. Environmental medicine experience indicajes
that for sick people only low-impact aerobic exencise
should be used. In general, start with a workload of
D0-30 watts that often can be finlshed &t 60-70 walls,
Exerclse on an ergometer allows better control of
the comsumption of energy compared o walking or
runming. Ko fatlgue should result from exercising, al
teast after half an hour,

6. Sleep

Sleep problems are very common n patbenis with
EH%. Sleep disturbance ks associated with a redusced
melatonin level, In the case of chronic inflammation,
the activation of IDO (Indolamine-2,3-dioxygenase}
reduces the production of serdonin and, kn fum, it
also redieces melatonin levels. EMF exposure might
block the parasympathetic activity while sympathetic
activity persists. Conceming sleep disiurlances, amy
thierapy has (o follow the pathogenic causes, Optimal
sleep is necessary b save energy and to regulate the
funciions of the lmmune and neuroendocrine systems,

7. Protection from blue light

Wavelengths of vislble light below 500 nm are called
“"Blue light". Low doses of blue light can increase feel-
ings of well-being, but langer amounts can be harmful
to the eyes, In natural daylight, the harmful effects
af “bBlue Hght™ are balanced out by the regenerative
effect of the red and infrared content. The escalating
ase of elecinonie Nehi sources — auch as flucreacent
tubes and compact fluorescent lamps (CPL), computer
screens, laptops, tablels, smariphones, and cerialn
LED bulbs - has Increased our exposure to “hiue
light", which at this level is suspected of playing a
rile in the development of age-related macular degen-
eration and circadian misalignment via melatonin
suppresslon, which is assoclated with an Increased
risk of sleep disturbance, obesity, diabetes mellitus,
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depresslon, lschemlc hearl disease, siroke, and
cancer, Extended exposure o artificial "blue Hght™
in ihe evening should therefore be limited. Anticxi-
danis, especially melatonin (300, 304), and blwe light
sereen filers (302-31003 could be helpful.

8. Exposure to the natural eleciromagnetic felds
of the Barth.
Mozt people in urban centers ane disconnected from
the Earth's natural grounding/magnetlc felds by
walking with mubber-soled shoes, wearing synthetic
clothing, driving in metal boxes with rubber wheels,
and living and working In concrede buildings that ane
permeated with artificial electromagnetic felds and
radiatlon. Spending time In the woods, walking bare-
footalong a beach, lying on the grass, sitting on rocks,
or strolling outside after a rain shower help ground
a person and help balance the often enhanced posi-
tively charged jons that are associated with 11l health.

Dental medicine
Drrntal medicine s2ill works with toxic or Immunoreactive
materlals, e.g. mercury, Iﬁld oxide, gold, and titaniam.
Environmental dental medicine demands that these mate-
rlals not be used (305-308). The removal of toxic dental
materials must take place under maximum safety condi-
tions (waokd inhalaton!). The elimination of partbcularky
heavy metals from the body might be indicated. In general
terms, endoprosthetic materials should be inert with
respect to Immunoreactivity, Based on our curment knowl-
edge, zirconium dioxide seems to be a neutral material,
Howrever, mechanldeal abrasion of the coated surface by
the dentist should be avoided.

Immunoioxle medals show a slmilar pathophyslology
with respect to oxidative stress, milochondriopathy, and
inflammation.

Lifestyle coaching

Lifestyle coaching may include balanced exerclse, nutrl-
thom, reduction of addictive substances, change of sleep
habits, etc. and stress reduction measures (reduction
of general siress and work stress), as well as methods
bo increase stress resislance via, eg. autogenic iraining,
yoga, progressive muscle relaxation, breathing tech-
nigues, meditation, tai chi, and gigong.

Treatment of symptoms
A well-balanced treatment of symploms 15 justified umil
thi causes have been kentified and eliminated. However,
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it is of paramount importance to realize that the reduction
of symptoms may pul the person al risk for an increased
emvironmental EMF boad, thus generating possible future,
kmg-term health effects, including neurclogical damage
and cancer. The breating physician faces a very diffi-
cult ethical task when dolng so, and the associated ks
mist be pointed out - in an equally well-balanced way
— o the patient in quesiion. From an ethical perspective,
ireating the symptoms s, of course, a very pood start o
provide immediate relief, but = without a concument envi-
ronmental exposure reduction and lifestyle coaching -
it may provee counter-productive in the long run. For a con-
ventionally irained physician, this might seem a very new
way of reasoning, but I k= the anly way (o successfally aned
effectively alleviate symptoms and 1o achieve complets
clinical recovery when dealing with chranic multisystem
illnesses (CM1) and EHS. Though even Il the causes are mof
known at the oudset, it is already important at this stage
1o provide advice on how to reduce a persan's exposure to
electromagnetic felds and other environmental stressors
i prevent furtber damage and promobe healing,
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This list of epidemiological studies comes from Medline, the medical
data base of the Narional Library of Medicine, in Bethesda, Maryland. Tt
includes all the residential and occuparional studies that have been published in

the peer-reviewed medical lirerature,

Ain asteriak imarks the resules chat medical scientists consider to be

sipnilicant,

Odds ratio refers 1o the ratio of cancer thar has been found in the
population of children or workers exposed 10 clectiromagnenic fields (EMFs)
compared 1o the ratio of cancer one would expect 1o find in population of
children o1 workers not exposed o EMFs, or a population exposed to a lower

lewvel of EMEF

For example. at the bottom of page 2. i the sudy conducted by
Fr;,-hliulj-.. the relative risk of leukemia for children living in homes with EMF

levels of prearer than 3 milligauss means tha children Ijvilﬁg in such homes are
1.8 rimes more likely to develop leukemia than children living in homes with

EMF levels of less than 3 milligauss.,
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= gtatistically significant result

nﬂ a odds ratio
{ ] = confidence intervale
HSS8 = not statistically significant at .05 levael

CHILDHOOD RESIDENTIAL LITERATURE

Werthelmer, MN., and Leeper, E. (1979), Electrical wirinq'

configuration and <childhood cancer. American Journal of
Epidemiclogy 109:273=-284.
Case-control.
Wire code (birth addresses).
* Loukemia OR 2.28 (1.97-2.65).
*  Harvous system OR 2.48 (1.16-2,36).
* [Lymphoma OR 2.36 (1.66-3.35),

Fulten, J. P., &t al. (1980}, Electrical wiring configurationa and

childhood leukemia in Rhode Island. Amarican Journal of
Epldemiology 111:292-296,

Casg=control.

Wire code.

* Loukemia OR 1.08 (1.00-1.18).

Tomeniuas, L. (1986) 50=Hz electromagnetic environment and the
incidence of ohildhood tumors in Stockholm County.
Bivelactromagnetics 7:191-207.
Casa=control.
Field measurement.
* All cancers OR 2.12 (1.73-2.59).
t HNervous system OR 3.86 (1.63-8.33).
o Laukemia OR 0.34 (0.17=-0.68).

Savitz, D. A., et al. (1988), Case-control atudy of childhood
cancer and exposure to 60-Hz magnetic flelds. Amarican Journal of
Epidemiolegy 128:21-38,
Cage-control.
Wire code.
* All cancers OR 1.53 {1.04-2.26).
* MNarvous aystem OF 2.04 (1.11-3.76).
Leukemia OR 1.54 (0.90-2.61).

Petridou, E., et al. (1993), Suggestion of concomitant changes of
electric power consumption and childhood leukemia in Greece.
Scandinavian Journal of Soc. Med. 21(4):281-285.
679 deaths from childhood leukemia In Gresce 1976-1989.
Slopes of declining mortality correlated with slopes of
increasing electric powar uae.
rositive association [NBE, p = 0.26).
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CHILDHOOD RESINENTIAL LITERATURE (continued)

. Verkasalo, P, K., et al, {1993}, Risk of cancer in Finnish
children living cloee to powar lines. British Medical Journal
I0T7(6909) :895-899,
Studled €8,300 boys and 6,500 girls in Finland 0-19 years of
age living within 500 meters of overhead power lines of 110-
400 kV in magnetic fields caleculated to be greater than or
equal to 0.01 microteala.
Harvous system tumors:
* Statistically wsignificant increase in boys at
greater than or egqual to 2 milligauss, or with
cumulative exposure of more than 4 milligauss-
YRars.
All cancera:

No assoclation.
Laukemiaa:

No association.
Lymphomas ;

No association.

Olsen, J. H., et al. (1993}, Residaence near high voltage
facilities and risk of cancer in children. British Medical Journal
0T (6909) 1891=-0495,
Case-contrel, Denmark.
1707 leukemia, lymphoma, and brain cancer cases.
All cancers:

.' * OR 5.6 (Statistically significant association with
axposure to magnetic flelds from high veltage
installations of greater than or egqual to 4 milligauss).
OR 1.5 (NSS8 at greater than or equal to 2.5 milligauss.

Hodgkin's disease:

Possible association between cases of HD at greater than
or egual toe 1 milligauss.

Feychting, M., et al. (1993), Magnetic fields and cancer in
chlldren reasiding near Swedish high-voltage power linea. American
Journal of Epidemiclogy 138(7) :467-4B1.
Case-control, 331 CNS tumors and 39 laukemias,
Calculated EMF from power records and apot measurements,
Leukemin:
* Leukemia RR 2,7 (1.0-6.3) for greater than 2 milligauss.
* Leukemia RR 3.8 (1.4-9.3) for greater than 3 milligauss.
* P for trend = 0.005.
Lymphoma :
No asgociation.
CNE tumora:
No association.
All childhood tumors:
No asgociation.

® :
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CHILRHOOD RESIDENTIAL _LITERATURE (continuad) o

) Fajnrd?—ﬂutiurra:, hay ot al., Resldence close to high=-tension !
electric powar lines and [ts association with leukemia in children. :
Bol. Med. Hosp., Infant Mex. 30(1):32=23m.
Case=control, Mexico city.
81 leukemia cases v. 77 controls. :
Residential vieits and queationnaires.
* Leukemia OR 2.63 (1.26-5,36) for living near the distribution
wires of high veltaga.
Leukemia OR 2.5 (0,97-6.67) for living near the transmission
wires of high veltage,

. TEEEEEE = =

Savitz, D. A., et al. (1993), cChildhood cancer in relation te a i
modified residential wire code. Environmental Health Perspactives -
101(1) :76=80.
Children living in high wire code homes:
* All malignancies OR 1.9 {1.1-3.2).
* Leukemias OR 2.9 (1.5-5,5).
* Braln cancer OR 2.5 {(1.1-5.5).
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OCCUFATIONAL STUDIES
. SMR = standardized mortality rate

PMR = proportional mortality rate
SIR = standardized lncidence rate

Wiklund, K., et al. (1981), An application of the Swedish Cancer-
Environment Reglistry. Leukemia among telephone operatorse at the |
Telecommunications Administration in Sweden. International Journal
of Epidemiology 10:373-1376.

Telaphene cperators,

All laukemia SMR 1.03 [(0.853-1.65).

|

|

!

] i
| Milham, 5. (1982), Mortality from leukemia in workera exposed t«

]

|

I

electrical and magnatic fields (Letter to the Editor). MNew Englanc
Journal of Medlcine 307:249.
Electrical workers.
#« All leukemia PMR 1.37 (1.12-1.67).
* Acute leukemia PMR 1.63 (1.14-2.25).
: Wright, W. E., et al. (1932) Leukemia In workers axposed ¢t
[ electrical and magnetic filelds (Letter to tha Editor). Lancel

: ii:1160-1161.
' Flectrical workers,
All leukemia PIR 1.29 (0.B5-1.88).
Acute leukemia PIR 1.73 (0.93-2.91).
* Acute myeloid leukemia PIR 2.07 (1.02-3.75).

i

i

|

{

1 . Preston-Martin, 5., et al. (1982), Descriptive epidamioclogy o
central nervous system naoplasma in Los Angeles County. Annals ol

=iy tha New York Academy of Sclences JIB1i202-~208.

-_J Electricians.
: CHS8 cancer PIR 1.42 (0.71-2.54),

McDowell, M, E. (19283}, Leukemia mortality in electrical workers 1

| England and Wales (Letter to the Editor). Lancet 1:248.
Electrical workera.

i All leukemia PMR 0.98 {0.78-1.21).

s Lympeid leukemia PMR 1.00 (0.86-1,45).

- Myeloid leukemia PMR 1.07 (0.B1-1.44).

*  Acute myaloid OR 2.1 (1.3=3.8).

Colaman, M., at al., (19813}, Leukemia incidence 1in elactrica
workers (Letter to the Editor). Lancet {:982-983,
>~ Electrical workers.

All leukemia PRR 1.17 (0.96=1.41).

Acute lymphold laukemia PRR 1.46 (0.75-1.79).

n chronle lymphoid leukemia PRR 1.29 (0.89-1.81).
i Chronia myelold leukemia PRR 0.91 (0.52-1.48).

i l'. 1

EXHIBIT 23 - Page 6 of 14




i

CCCUPATIONAL STUDIES (contlnued) !

Cammaranc, G., et al. (1984), Cancer mortality among workers in a
thermoalactric power plant. Swedish Journal of Work and
Environmental Health 10:259=-281.
Tharmoalectric power workers.
Brain cancer SMH 4.76 (0.06-26.5).

Pearce, N. E., et al. [(1985) Leukemia in electrical workers in Mew
Zealand. Lancet 1:811-812.

Elactrical workers.

All leukemia OR 1.70 (0.97-2.97).

Acute myeloid leukemia OR 1.19 (0.42-3,138).

Milham, 8. (1985), Silent keys: Leukemia mortality in amateur
radic operators (Letter to the Editor). Lancet f:812.
Amateur radio cperators.
* All leukemia PMR 1.91 (1.22-=2.84),
* Acute myelold leukemia PMR 2.89% (1.61-4.55).
Chronic myeloid leukemia PMR 2.67 (0.72-6.82).

Calle, E., and Savitz, D. (1985), Leukemia in occupational groups
with presumed exposure to electrical and magnetic flelds (Letter to
the Editor). HNHew England Journal of Medlcine 313:1476-1477,
Electrical engineers.
All lsukemia PMR 1.98 (0.99-3.18).
* Acute leukemia PMR 2.57 (1.11-5.06).

Milham, 5. (1985), Mortallty in workers exposed to electromagnatic
fielda. Environmental Health Perspectives 62:297-300.
Electrical workaras.
* All leukemia PMR 1.36 (1.14-1.59),
* hAcute leukemia PMR 1.62 (1.26-2.08).
* Prain cancer PMR 1.23 (1.00-1.50).
Electriciana.
* Brain cancer PMR 1.55 (1.13-2,05).

0lin, R., et al. (1985), Mortality experience of electrical
engineers. British Journal of Industrial Medicine 42:211-212.
Elactrical engineers.
. All leukamia SME 0.9 {0.1=3.2).
Braln cancer SMR 1.0 (0.1=-3.7).

Lin, R. 8., at al. (1985), Occupational axposure to
electromagnetic flelds and the occurrence of brain tumors. Journal
of Occupational Medicline 27:413-419.
Electrical workers.
Glioma (no exposure) OR 1.00
* Glioma (possible exposure)} OR 1.44 (1.06-1.95),
Glioma (probable exposure) OR 1.95 (0.94-3.91),
# Glioma (definlta exposure) OR 2.15 (1.10-4.00).
* Test for trend, p < 0.05,

......................... EXHIBIT 23 - Page 7of 14 ...
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OCCUPATIONAL STUDIES (continued)

Vagere, D., &t al, (1985), Cancer morbidity ameng workers in Ehe
telecommunications industry. British Journal of Industrial
Medicine 42:191-195,
Talecommunicatlions workers.
Nervous system cancer SMR 1.03 (0.3=2.13).

Flodin, U., et al. (1986) Background radiation, electrical work,
and some other exposures associated with acute myalold leukemia in
a case-referent atudy. Archives of Environmental Health 41:77-84,
Electriecal workers.
* Acute myelold leukemia OR 3.8 (1.5-9.5),

Stern, F. B., et al. (1946), A case-control study of leukemia at
a naval nuclear shipyard. American Journal of Epidemiclogy
121:980~992.
Electricians.
* All leukemia OR 31.00 (1.29-6.9B).
Myalold leukemia OR 2.33 {0.77-7.086).
* Lympoid leukemia OR 6.00 (1.47-24.45),
Walders,
All leukemia OR 2.25 (0,92-5,53),
* Myelold leukemia OR 3.821 (1.28~-11.46).

Torngviat, 5., et al, [1986) Cancer in the slectric power
industry. ®British Journal of Induatrial Medicine 43:212-2113.
Linesmen,
All leukemia SMR 1.3 (0.7=-2.1).
Nervous system cancer SMR 1.5 [0,9=-2.4).

Thomas, T. L., et al. {1987), Brain tumor mortality risk among men
with electrical and electronica jobs: a case-control study.
Journal of the National Cancer Institute 79:233-218,
Electronics workers.
* Glioma OR 4.6 (1.9-12,2).
Electrical tradesman OR 1.8 (0.8-3.9).

Milham, 5. (1988), Incraased mortality in amateur radio operators
due to lymphatic and hematopoletic malignancies. Amarican Journai
of Epldemiology 127:50%4,
Amateur radio operators.
All leukemia SMR 1.24 (0.87-1,72),
* Acute myeloid leukemia 1.76 (1.03-2.85),
Brain cancer SMR 1.39 (0,93-2.00).

Speers, M. A., et al. (1988) Occupational exposures and brain
cancer mortality: a preliminary study of Eaat Texas residents.
American Journal of Industrial Medicine 13:629-818.
Eloctrical workers,
* Glioma OR 3.94 (1.52-10.20).

EXHIBIT 23 - Page 8 of 14
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QCCUPATIONAL STUDIES {continued)

Pearce, N., et al. (1989), casa-control studies of cancer in New
Zealand electrical workers. Internaticnal Journal of Epldemiclogy
18:55-59, '
Electrical workers.
* All leukemia OR 1.62 (1.04-2,5832),
* Chronic leukemia OR 2,12 (1.19-3.76) .,
Acute leukemia OR 1.25 (0.62-2,549.
Lymphoid leukemia OR 1,73 (0.89-3,137).
Hyelold leukemia OR 1.22 {0.60-2.48),
Acute myeloid leukemia OR 1.1g (D.48-2,84),
Brain cancer OoR 1.01 (0.56-1.182),
Electricians.
Brain cancer OR 1,91 (0.84-4,33),
Elactrical engincers.
* Brain cancer OR 4.74 (1.65=13.863).

Loomis, D. P., and Savitz, b, (1989), PBraln cancer and leukemia
mortality among elactrical workars (abatract). In: Abstractas of
the Socliety for Epidemiologic Research. 22nd Annual Meeting, 1989,
Birmingham, AL. Soclety for Epidemiclegic Rasearch, Baltimora, MD.
Electrical workers
All leukemla OR 0.9 (0.6-1.21),
Acute myelold leukemia OR 0,9 {0.5-1.8).
* Brailn cancer OR 1.5 {1.0-2.1).

Freaton-Martin, 5., et al. (1989), Risk factors for gliomas and
meninglomas in males in Los Angeles County. Cancer Research
49:16137-6143,

Case-control, 272 brain cancer cages v. controls,

Glioma related to duration of prier employmant in joge likely

to involve high exposure to electric and magnetic fields (p

for trend = 0.05)+,

* Astrocytoma 4.3 (1.2=15.68) for employment > 5 years.

Preston-Martin, s5., et al. (1980) Astrocytoma risk related to jeb
@xposure to electric and magnetie fields (abstract). Int
Ahstracta of tha Society for Epldemiolagic Ressarch, 23rd Annual
Meating, 1990, Snowbird, UT. Soclety for Epldemiologic Resaarch,
Baltimora, MD.
Electrigal workers.
* Astrocytoma OR 10.3 (1.3-80.8).
Glioma OR 1.7 (0,7-4.4),

i
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OCCUPATIONAL STUDIES (continued)

Loomis, D. P., et al. (1990), Mortality from brain cancer and
leukamia among electrical workers. British Journal of Industrial
Medicine 47:633-614,
Case-control.
Brain cancer:
* OR 1.4 (1.1-1.7) for men employed in any electrical
ogcUpation.
* OR 2.7 (2.1-3.4) for  elactrical angineere and
techniciana.
* OR 1.6 (1.1-2.4) for telephone workers.
* OR 1.7 (1.1-2.7) for electric power vorkers.,
* OR 2.1 (1.3-3.4) for electrical workera in manufacturing
industries.
Leukemia OR 1.0 (0.8=1,2).
ORs 1.1-1.5 for same above groups.

Park, R. M., et al. (1990), Brain cancer mortality at a
manufacturer of aerospace elactromechanical systems, Amerlcan
Journal of Industrial Medicine 17:537-553,

Cohort atudy.

Missile aircraft guidance systems, gyroscopes.

Brain cancer * PMR 4.2 (P= .00001) .

PHR 1.8 (p = .45) for hourly workers < 20 yaars.
* PMR 8.7 (p = .000003) for hourly workers > 20 years.

Mack, W., et al. (1991), Astrocytoma risk related to job axposure
to elactric and magnetic filelds. Bioelectromagnetics 12:57-68,
Case-control.
272 gliomas and meningiomas v. 272 neighborhood controls,
Gliomas OR 1.7 (0. 7=4.4).
Astrocytomas
# OR 10.3 (1.3-80.8).
* Upward trend, p = .01, for tumor incidanca with
increasing length of employment,
Most were aelectriclans or electrieal angineers.
Meningiomas OR 0,3 (0.03-3,2),

Demers, P. A., et al. (1991), Occupationa, socioeconomic atatus,
and brain tumer mortality: A death certificate-basad case-control
study. Journal of Occupational Medicine 33(9):1001-1006.
Case~control.
904 white male brain tuwmer deaths.
Flant and_system oparatora:
* OR4.5 (1.1-18.9) for all brain tumors.
* OR 4.5 (1.1-19.0) for glicmas,
* OR 4.7 (1.1-20.4) for astrocytic tumors.

i
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OCCUPATIONAL STUDIES (continued)

Torngviset, 8., et al. (1991}, Incidence of loukemis and brain
tumors in some "alectrical cccupations”, British Journal of
Industrial Medicine 48:597-8073,
Cohort study.
All loukeminm:
* EMR 1.3 (1.0-1.7) among electrical/alectronic enginears
and technicians.
* SMR 2.1 (1.1-3.6) among telegraph/telephone indust,
* BMR 2.6 (1.0-5.8) among machine industries,
CLL:
* BSMR 1.7 (1.1~2.8) among @lactrical/electronie enginaars
and techniciane.
* S5MR 4.8 (1.0-14,0) among machine Industries.
* BMR 2.0 (1.0-31.5) for ail linesmen.
* SMR 2.8 (1.1-5.7) far powar lilnasman.
All brain tumora:
* BHMR 2.9 (1.2-5.9) ameng radio/Tv assemblera/rapalrmen.
* 8MR 1.3 (1.0-1.7) for all welders.
* BMR 3.2 (1.0-7.4) for iron/steal welders.
Gliomblastomas:
4 BMR 3.4 (1.1-8.0) for BAme,
* SMR 1.5 (1.1-2,1) for all walders,

Richardson, 5., et al. (1992}, Occupational risk factors for acute
leukemia: a cage-contrel study, International Jeurnal of
Epidemiology 21(6):1063-1073.
Case=control,
185 cases of acute leukemia v, %13 cantrols.
Acute leukemia OR 1.7 (0.9-3.5) for all EMF exposures.
* Aocute leukemia OR 3.9 (1.2-12.5) for EMF exposures excluding
arc walding.

Tynes, T., et al. (1992), Incidence of cancer in Horwegian werkers
potentially exposed to elactromagnetic fields, Amerlcan Journal of
Epidemiology 136(1):81-88,

Cohort of 17,945 mala Norwagian electrical workars.

Job information from 1960 census data.

Leukemia SIR 1.41 in electrical workers with 10 or more active

Years,

Brailn tumors SIR 1.14 in same group,

Glves support for asscclation betwean electrical work and risk

of leukemia.

“Ryan, P., et al. (1%92), Risk Factors for tumors of the brain and
meninges: results from the Adelaide adult brain tumor etudy,
Intarnational Journal of Cancer S1:20-27,
110 new glioma cases, &0 new meningioma casea, v, 417
controls.
Glioma:
* RR 4.1 (1.3-13.2) Aamong women working with cprys,

2
EXHIBIT 23 - Page 11 of 14

"-1:!-'-._-\.- FErRr]

e T ———

e T

I —

I_!'FHF"?'#-T .

1y e




ki, ]
} Luss sy i B A LA, B S | ARE Fitiak |
ol L T B T F ] - | a i =

-

QECVEATIONAL EMF LITERATURE

Guanal, P., et al. (1991),  Ineidenca of cancer in parsons wit}
cccupational exposure tp electromagnetic fields in Denmark,
British Journal of Industrial Medicine 50(8)1758-764,
Cohort of 2.8 million Danes 20-64 years old in 1970.
* Leukemia OR 1.64 (1.20-2.24) for men with continuous exposure
to EMF above 3 milligause, mainly electriciana.
Braln cancer no excess risk.

Breast cancer risk suggeated increase in men but not women.

Clecona, G., et al, (193)), Myeloid leukemias and ryelodysplastic
syndromes: chemical exposure, histolegic sBubtype and cytogenetics °

in a case-control study. Cancer Ganetics and Cytogenatics
68(2):135=139,

Case-contro],

30 AML, 17 cML, 19 myelodysplastic syndromea v. 246 controls,
IH assossmaent of axXposure.

Increased riaska for walders, electricians.

OR 1.6 (0.8=4.1) increased risk in men for EMP.

OR 0.8 (0.2-2.5) in women for EMF.

OR 2.1 (0.2-19.3) for AML cases and ELF EMF,

MDS cases included a high preoportion aexposed to EMF,

Matanoskl, 6. M., et al, (1993), Leukemia in telephone 1inesman,
American Journal of Epidemiology 137(6) :609-519,

Case-control, AT&T workers.

. Leukemia OR 2.5 (0.7-8.6) for workers with l1ifetime exposure
scoras above the median for the populatien, compared to thosas
below the median,

Leukemia higher risk associated with jobs with long duration
of employments with intermittent Peak expesures.

* P for trend = ¢, g5 for increasing leukemia risk with
increasing exposure for cumulative sccores based on peak
axposure scores,

Peak eaxposures f{n cable splicing work and in old telephone
switching offices.

Sahl, J. D., et al. (1993}, Cohort and nestad case-control studiaes
of hematopoietic ecancers and brain cancer among electric utility
Workers, Epidemiolegy 4(2)1104~-114,

Cohort of 36,221 elactric utility workers with nested caaa-

control studies.

Collectad 76 days of magnetic fleld maasuremanta.

Company job history information.

Electrical workers om 0.7-1.4, mest near 1.0.

Lymphomas OR 0.9-1,4.

Leukemias and brain cancers OR 0.7-1.2.

Limited by imprecision,

10
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QCCUPATIONAL STUDIES (continued)

. Floderus, B., et =al. {1993) , Occupational exposure to
electromagnetic flelds in relation to leukemia and brain tumors:
a case-control study in Sweden. Cancer Causas and Control 4:465-
476.
Casa-control.
250 leukemia cases, 261 brain cancer cases.
EMF measurements from 1,015 workplaces.
Chronlc lymphocytic leukemiar
OR 1.1 (0.5-2,3) for second guartile (compared to 1at).
* OR 2,2 (1.1-4.3) for third quartile (compared to lst).
* OR 3.0 (1.6~5.8) for fourth guartila (compared to 1st).
Strongest asmsociation {n those with tasks with fraquant
er 1ur%F'vu:iutinnu between high and low field-densities.
Acute myelold leukemia:
OR 1.0 {ILE-I-B}
OR l:l'.ﬂ tﬂui-liij
OR 1.0 (0.6-=1.9)
Brain tumors:
OR 1.0 (0.7-1,6)
* OR 1.5 (1.0-2,2)
OR 1.4 (0.9=2.1)
Eep. for prolonged high level exposure > 2 milligauaa.

London, §. J., et al. (1994), Exposure to magnetic fields among
alactrical workers in relation to leukemia risk in Los Angeles
. County. AJIM 26(1):147=60.

Case-control.

* Leukemia OR 1.2 (1.0=1.5) for trend in risk acroas average
occupaticnal magnetic fleld exposure, per 10 milligaus
increase in average magnetic field.

* CML OR 1.6 (1.2-2.0).

Floderus, B., et al. (1994), Incidanca of selacted cancers in
Swedish railway workers, 1961-1979. Cancer Causes and Control
5:189-194.

Rallway workers.
Engine drivers and conductora:
RR 1.9 (0.9-4.0) for chronic lymphocytic leukemia.

RR 1.4 (0.4-4.3) for acute myaloid leukemia.
- RR 1.0 (0.5-1.9) for lymphoma,
RR 1.2 (0.8=1.9) for all brain tumors.
* RR 12.2 (2.8-52.5) under age 10,
* HR 4.9 (1.6-11.8) for breast cancer, 3 casaes.
* RR 3.2 (1.6-6.2) for pitultary tumors, 9 camam.

¢ u
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Savitz, D. A. and Loomis, D. P. (1995) Hagnetic field exposure
in relation to leukomia and brain cancer mortality among
alectric utility workers. American Journal of Epidemiclogy

141 (2) 12=-134.

Cohort mortality study:

138,905 man amployed at 5 Euwnr companies in U.S. 1950-1986.
2,842 workshift magnetic field measurements.

2,656,436 person years of work experlence.

* 1) leukemia RR 2.50 (CI 1.08-5.76) in alectricians with more
than 20 years of work.

* 2) brain cancer RR 1.87 (CT 1.20 -2.92) among all workers with
5=20 years of work.

3) brain cancer RR 1,45 (CI 0.83-2.53)among all workers with
greatar than 20 years of work.
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