
Staff Report to the 
Planning Commission Application Number: 06-0701 

Applicant: Jennifer Estes fol 
Peacock Associates 
Owner: Ledyard Properties 
APN: 026-31 1-65 

Agenda Date: January 9,2007 

Agenda Item #: I 
Time: 7:00 p.m. 

Project Description: Proposal to construct a new wireless communications facility on a site 
with a cold storage building and an operations building. Includes three equipment cabinets on a 
new concrete slab, three antennas within a SO-foot tall “flagpole” monopole with power and telco 
services to the equipment, and a GPS antenna. 

Location: Property located on the west side of 17” Avenue approximately 450 feet south of the 
intersection with Brommer Street; at 1053 17” Avenue. 

Supervisoral District: First District (District Supervisor: Janet K. Beautz) 

Permits Required: Commercial Development Permit and a waiver of the requirement that the 
tower be set back 300 feet from residentially zoned parcels, to approximately 140 feet to the 
residentially zoned property and approximately 380 feet to the nearest residence. 

Staff Recommendation: 

Certification that the proposal is exempt from further Environmental Review under the 
California Environmental Quality Act. 

Approval of Application 06-0701, based on the attached findings and conditions. 

Exhibits 

A. Project plans G. NEIR Study by Hammet & Edison 
B. Findings H. Aerial Photos and photo-simulations 
C. Conditions I. Coverage maps 
D. Categorical Exemption (CEQA J .  Acoustical study 

determination) K. Review Agency Comments 
E. Assessor’s parcel map L. Correspondence 
F. Location, Zoning and General Plan M. Materials Submitted by the Public 

Maps 

County of Santa Guz Planning Department 
701 Ocean Street, 4th Floor, Santa Cmz CA 95060 
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Parcel Information 

Parcel Size: 
Existing Land Use - Parcel: 
Existing Land Use - Surrounding: 
Project Access: 
Planning Area: 
Land Use Designation: 
Zone District: 
Coastal Zone: 

2.5 acres 
Warehouse 
Warehouse & light industry 
17" Avenue & Kinsley Street 
Live Oak 
C-S (Service Commercial) 
C-4 (Commercial Service) and M-1 (Light Industrial) 
- Inside ?' Outside 

Environmental Information 

Geologic Hazards: 
Soils: 
Fire Hazard: 
Slopes: 
Env. Sen. Habitat: 
Grading: 
Tree Removal: 
Scenic: 
Drainage: 
Archeology: 

Not mappedho physical evidence on site 
Soils report not required 
Not a mapped constraint 
No slopes over 30% at project site or access roads 
Not mappedho physical evidence on site 
No grading proposed 
No trees proposed to be removed 
Not a mapped resource 
Existing drainage adequate - no change proposed 
Not m a p p d n o  physical evidence on site 

Services Information 

UrbadRural Services Line: Y- Inside - Outside 
Water Supply: None required 
Sewage Disposal: None required 
Fire District: Central Fire Protection 
Drainage District: Zone 5 - no additional impervious area 

History 

The project site is one parcel that is a part of the Ledyard food services campus. The subject 
parcel includes a cold storage building and a plant operations building. The current cold storage 
building was originally constructed in 1977 (permit 50707) as a one-story warehouse and was 
remodeled in 1982 (permit 72652) for its current purpose. The operations buildingwas 
originally permitted in 1978 (78-1 687-PD) as a storage and office building. What had been two 
parcels have been combined into one to consolidate the Ledyard operations. Another application 
affecting this parcel, 05-0439, is currently in process to establish a Master Occupancy Program 
(MOP) for the three parcels that currently make up the campus. The requested permit will not 
affect the MOP as the proposed use is appurtenant and accessory to the main storage, warehouse 
and shipping use, and accessory structures and uses will be allowed under the MOP. 
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Project Setting 

The project site is a 2.5-acre parcel located approximately 575 feet west from 17” Avenue. 
Surrounding uses in the immediate vicinity include other warehouse and storage facilities, 
manufacturing, auto repair, a landscape maintenance business, offtces, and a mini-storage. 
Further to the north and west are single-family dwellings and there is a rail line, Shoreline 
Middle School, the Simpkins Swim Center and Schwan Lake Park to the south and southwest. 
There is a variety of zoning designations in the area that reflect the different uses. Zoning and 
General Plan maps are included as Exhibit F. 

The monopole and equipment cabinets are proposed to be located between the cold storage 
building and the operations building, in an area that is currently paved, where equipment will be 
screened by the existing buildings and fencing. 

Proposed Project 

The applicant proposed to install an unmanned telecommunications facility within a lease area of 
approximately 125 square feet with a concrete pad (approximately 96 square feet) on an existing 
paved area. The proposed equipment would consist of three, 56-inch antennas inside a 50-foot 
flagpole monopole, three associated equipment cabinets, two power/telco boxes and a GPS 
antenna. The equipment cabinets and telco boxes will be ground-mounted on the concrete pad 
and the GPS antenna will be mounted to the warehouse building. Because the existing area is 
currently paved, no trees or vegetation are proposed to be removed and no grading is necessary. 

Zoning Issues 

The property is an approximately 2.5 acre parcel, with a ‘‘split’’ zoning of Commercial Service 
(C-4) and Light Industrial (M-l), and a Service Commercial (C-S) General Plan designation (see 
Exhibit F). The proposed wireless communication facility is an allowed use in the C-4 and M-1 
zone districts, as neither of those designations are considered to be “prohibited” or “restricted’ 
per County Code Section 13.10.661(b) and (c). 

County Code Section 13.10.661(g) requires co-location when technically feasible. There is an 
existing SprintiNextel monopole approximately 650 feet southeast of the proposed facility, on 
Assessor’s .Parcel Number (APN) 026-3 11-57. However, the design of this monopole precludes 
additional co-location as the conditions of approval require all antennas to be maintained within a 
“Radome” structure and not mounted to the exterior of the pole. While there is some additional 
capacity on this monopole, it will only accommodate three additional antennas within an 
extension of the “Radome” structure which are intended to provide added capacity to 
SprintNextel if needed in the future. Because the capacity of this monopole is limited, co- 
location is not technically feasible in this location. 

The proposed facility meets all site standards for the C-4 zone district as it would be located a 
minimum of 94-feet from the nearest property line. The maximum height allowed for a free- 
standing tower in the C-4 zone district would be 85-feet (reference Planning Department 
Policy/Ordinance Interpretation WCF-01) and the proposed height is 50-feet. 
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County Code Section 13.10.663(a)(9) requires that the base of any new freestanding 
telecommunications tower be set back a minimum of 300-feet from residentially zoned parcels to 
minimize visual impacts that may result from a tower structure. This requirement may be waived 
by the decision making body, however, if it is determined that the tower will not be readily 
visible from neighboring residential structures or that service could not be provided to a 
significant area without construction of the tower. The proposed project is unique as the area 
where it is proposed to be located is within 300-feet of two residentially zoned (RM-6) parcels, 
the closest one of which in located approximately 140 feet away and contains a service 
commercial use (026-31 1-13). The other parcel does contain a single-family dwelling (026-31 1- 
12) and that dwelling is located approximately 380-feet from the base ofthe proposed tower See 
Exhibit G). Additionally, these parcels (and the one directly adjacent to the south) are subject to 
a site-specific General Plan Policy, 2.1 7.7, that allows for Service ComrnercialiLight Industrial 
use of the rear portion of the parcels if integrated into a development with access from 17" 
Avenue. Although the parcels are currently zoned for residential use, this policy could facilitate 
future service commercial uses on these parcels. 

The project is also unique in that the "tower" has been camouflaged and all antennas are 
completely contained within a flagpole/monopole. A flagpole such as the one proposed could be 
installed on the subject parcel with, at most, a minor administrative permit for which the fee 
would be waived. Flagpoles displaying the American flag are commonly found in commercial, 
service commercial or industrial developments and the proposed structure will appear to be part 
of a common built environment. So, while the flagpole will be visible from surrounding 
properties, it will not be perceived as a wireless communications tower and the wireless facility 
itself, consisting of panel antennas, equipment cabinets and other ancillary equipment, will not be 
visible from neighboring properties. 

In addition, this facility is proposed to alleviate inadequate coverage in a large area generally 
bounded by Mattison Lane on the north, East Cliff Drive on the south, 7" Avenue on the west 
and Chanticleer Avenue to the east (see Exhibit I). The applicant investigated alternative 
locations (see below) and was unable to find a suitable site that would provide the same level of 
coverage that is not located within a restricted or prohibited zone district. 

County Code Section 13.1 0.663@)(11) requires that all wireless communication facilities be 
constructed and operated to minimize the amount of disruption caused to nearby properties. 
Paragraph (B) of that section requires that hack-up generators only be operated during power 
outages and for testing and maintenance purposes and that noise attenuation measures be 
included to reduce noise levels at the facility to a maximum noise level of 60 Ldn at the property 
line and a maximum noise level of 45 Ldn within nearby residences. This is consistent with 
General Plan Policy 6.9.1. In addition, General Plan Policy 6.9.4 (Figure 6-2) requires that the 
hourly average noise level, as measured at the property line of the "receiving" land use not 
exceed 45 decibels (dB) between the hours of 1O:OO pm and 7:OO am. 

The proposed facility would include air conditioning equipment to cool the equipment but would 
not include a back-up generator as emergency power is provided by batteries. The temperature of 
the radio equipment cannot exceed 120 degrees hut, since the equipment itself produces beat, the 
heat exchanger begins operating at about 70 degrees, depending on factors such as air moisture, 
sun angle, wind, etc. The equipment also includes a rectifier, which controls the electric supply 
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to the heat exchanger. To address potential noise exposure from the equipment, the applicant has 
submitted an acoustical noise suppression test on the type of outdoor cabinet generally used for 
the Lucent Technologies equipment (Exhibit J) .  The test indicated a maximum noise generation 
of 61 dB at a distance Of 5 feet from the cabinet. To determine the potential sound generation at 
the property line of the nearest residentially-zoned property (approximately 140 feet away), it is 
calculated that sound levels are reduced by 6 dB every time the distance from the noise source 
doubles (Inverse Square Law). For example at 10 feet, 20 feet, 40 feet, etc, the sound levels will 
be reduced by 6 dB. At 140 feet from the noise source, at the property line, the sound levels will 
be below 37 dB, and will be consistent with the zoning ordinance and the County’s General Plan. 
It should be noted that the nearest structure on any residentially zoned property is located 
approximately 350 feet from the proposed location of the equipment cabinets. A condition of 
approval (1V.E.) has been included to require consistency with the General Plan and County 
Code Section 13.10.663@) to reduce noise impacts on surrounding development. 

Alternative Site Analysis 

An alternatives analysis was not required for this proposal as the proposed location is not within 
a restricted or prohibited zone district. The applicant, did, however, identify several possible 
alternative locations that would have potentially allowed a building-mounted or co-located 
facility, either of which is preferable to a monopole that is not a “stealth” installation. Other 
parcels identified included the Central Fire Protection District station at 930-1 7” Avenue, with 
no interest in leasing; Brommer Street Storage at 1300 Brommer Street, the owners of which 
were only interested in a short term lease; Paradise Landscape at 1358 Brommer Street, where 
Code Compliance issues prevent the location of a wireless communication facility; a light 
industrial complex at 992 17” Avenue, the owners of which were not interested in a lease; and 
the Sprint/Nextel facility discussed above, which is technically infeasible. The proposed facility 
is intended to serve the businesses and residences in the area surrounding Brommer Street and 
17“ Avenue, to the yacht harbor. Because the other nearby sites and one potential co-location 
were found not to be viable, this site was chosen as it is not in a restricted or prohibited area and 
the tower base could be located a minimum of 300-feet from all but one small portion of 
residentially zoned properties. 

Visual Irnpacts/Design Review 

Although the proposed flagpole/monopole will be visible from the surrounding area, it is located 
in an area that is not a designated visual resource area. The base of the proposed monopole is 
located more than 300-feet from all but one small portion of residentially zoned area to reduce 
visual impacts to surrounding residences. Please refer to the section above (Zoning Issues) for a 
discussion about the 300-foot separation requirement. Additionally, the structure has been 
designed such that the three antennas are internally mounted and are not visible, and the proposal 
utilizes a stealth-type design that mimics structures normally found in the built environment 
where the facility is located. Visual simulations are included as Exhibit H. Flagpoles displaying 
the American flag are commonly found in commercial, service commercial, or industrial 
developments and will appear to be part of a common built environment. The support facilities 
will be located between two existing buildings on site and will not be visible off-site. 

To reduce any potential visual impacts, conditions of approval have been included to eliminate 
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24-hour lighting, such that the flag will be lowered and raised daily, and to limit the size of the 
flag to the smallest possible given the size and height of the pole. 

To ensure that this project’s long-term visual impact is minimized, several conditions of 
approval are proposed including allowing only manual lighting, requiring that the pole be 
maintained in good condition throughout it’s life (including painting as needed), and maintaining 
the flag in good condition 

Radio Frequency (RF) Exposure 

The applicant has submitted a study by Hammett and Edison, Inc. Consulting Engineers that 
describes the proposed installation and the maximum RF exposure levels for surrounding land 
uses (Exhibit G). The applicant proposes to install three Jaybeam Wireless directional panel PCS 
antennas inside the top of the flagpole/monopole. The antennas would be mounted at an 
effective height of about 47 feet above ground and would be oriented at 120” spacing to provide 
service in all directions. The maximum effective radiated power in any direction would be 1,890 
watts, representing six channels operating simultaneously at 3 15 watts each. 

The maximum ambient RF exposure anywhere on the ground, for the proposed Metro PCS 
operation alone, will be 0.31 % (.003 1) of the applicable public exposure limit established by the 
Federal Communications Commission (FCC). The maximum calculated cumulative level on the 
ground for the simultaneous operation ofboth caniers (including the SprintWextel facility to the 
southeast) would be 0.39% (.0039) of the public exposure limit. The maximum calculated 
cumulative level on the second floor elevation of any nearby building would be 0.63% (.0063) of 
the public exposure limit, and the maximum calculated cumulative level at the second-floor 
elevation of Shoreline Middle School would be 0.25% (.0025) of the public exposure limit. 
According to the study findings, the projected exposure limits include “worst-case” assumptions 
and are expected to overstate actual power density levels. 

Due to the mounting location, in the interior of a flagpole/monopole approximately 47 feet off 
the ground, the antennas are not accessible to the general public and no mitigation measures are 
needed to comply wi.th FCC guidelines. No access within two feet directly in front of the 
antennas themselves, such as might occur during maintenance activities, would be allowed while 
the site is in operation. Explanatory warning signs are required to be posted on the pole below 
the antennas, such that the signs are readily visible from any angle of approach to persons who 
might be conducting maintenance, to meet FCC-adopted guidelines. 

Section 47 USC 322(c)(7)(iv) of the Telecommunications Act of 1966 forbids jurisdictions from 
regulating the placement, construction, or modification of Wireless Communications Facilities 
based on the environmental affects of RF emissions if these emissions comply with FCC 
standards. The RF emissions of the proposed facility, and the cumulative emissions of the 
facility and the nearby facility to the southeast, comply with FCC standards and are a fraction of 
the applicable public exposure limit. 
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Conclusion 

As proposed and conditioned, the project is consistent with all applicable codes and policies of 
the Zoning Ordinance and General PladLCP. Please see Exhibit " B  ("Findings") for a complete 
listing of findings and evidence related to the above discussion. 

Staff Recommendation 

Certification that the proposal is exempt from further Environmental Review under the 
California Environmental Quality Act. 

APPROVAL of Application Number 06-0701, based on the attached findings and 
conditions. 

Supplementary reports and information referred to in this report are on file and available 
for viewing at the Santa Cruz County Planning Department, and are hereby made a part of 
the administrative record for the proposed project. 

The County Code and General Plan, as well as hearing agendas and additional information 
are available online at: www.co.sanQa-cruz.ca.us 

/ 

Report Prepared By: - v 

Cathy Graves 
Santa Cruz County Planning Department 
701 Ocean Street, 4th Floor 
Santa Cruz CA 95060 
PhoneNumber: (831) 454-3141 
E-mail: cathy.maves@,co.santa-cr.ca.us 

Report Reviewed By: 3-h.r- 
Paia Levine 
Principal Planner 
Santa Cruz County Planning Department 
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Wireless Communication Facility Use Permit Findings 

1. The development of the proposed wireless communications facility as conditioned will 
not significantly affect any designated visual resources, environmentally sensitive habitat 
resources (as defined in the Santa Cruz County General PladLCP Sections 5.1, 5.10, and 
8.6.6.), and/or other significant County resources, including agricultural, open space, and 
community character resources; or there are no other environmentally equivalent andor 
superior and technically feasible alternatives to the proposed wireless communications 
facility as conditioned (including alternative locations and/or designs) with less visual 
and/or other resource impacts and the proposed facility has been modified by condition 
and/or project design to minimize and mitigate its visual and other resource impacts. 

This finding can be made, in that the proposed facility would be located in an area that is not a 
designated visual resource area. In addition, it will not affect any environmentally sensitive 
habitat, as none exists on site, and will not impact other County resources, as none exist on site 
or adjacent to the site. The base of the proposed monopole is located more than 300 feet from all 
but one small portion of residentially zoned area to reduce visual impacts to surrounding 
residences. Additionally, the structure has been designed such that the three antennas are 
internally mounted and are not visible, and the proposal utilizes a stealth-type design that mimics 
structures normally found in the built environment where the facility is located. The support 
facilities will be located between two existing buildings and will not be visible off-site. 

County Code Section 13.10.663(a)(9) requires that the base of any new freestanding 
telecommunications tower be set back a minimum of 300-feet from residentially zoned parcels to 
minimize visual impacts that may result &om a tower structure. This requirement may be waived 
by the decision making body, however, if it is determined that the tower will not be readily 
visible from neighboring residential structures or that service could not be provided to a 
significant area without construction of the tower. In this case, the antennas, equipment cabinets 
and other equipment associated with the wireless communications facility will not be readily 
visible. 

The proposed project is unique in that the area where it is proposed to be located is within 300- 
feet of two residentially zoned (RM-6) parcels, the closest one of which in located approximately 
140 feet away and contains a service commercial use (026-31 1-13). The other parcel does 
contain a single-family dwelling (026-31 1-12) and that dwelling is located approximately 380- 
feet from the base of the proposed tower. The project is also unique in that the “tower” has been 
camouflaged and all antennas are completely contained within a flagpole/monopole. A flagpole 
such as the one proposed could be installed on the subject parcel with, at most, a minor 
administrative permit for which the fee would be waived. Flagpoles displaying the American 
flag are commonly found in commercial, service commercial, or industrial developments and 
will appear to be part of a common built environment. So, while the flagpole itself will be 
visible it will not be perceived as a freestanding tower and the wireless communication facility, 
consisting of antennas and equipment cabinets and other ancillary equipment, will not itself be 
visible. 

In addition, this facility is proposed to alleviate inadequate coverage in a large area generally 
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bounded by Mattison Lane on the north, East Cliff Drive on the south, 7” Avenue on the west 
and Chanticleer Avenue to the east (see Exhibit I). The applicant investigated alternative 
locations (see below) and was unable to find a suitable site that would provide the same level of 
coverage that is not located within a restricted or prohibited zone district. 

County Code Section 13.1 0.663@)(11) requires that all wireless communication facilities be 
constructed and operated to minimize the amount of disruption caused to nearby properties. 
Paragraph (B) of that section requires that back-up generators (if utilized in the future) only be 
operated during power outages and for testing and maintenance purposes and that noise 
attenuation measures be included to reduce noise levels at the facility to a maximum noise level 
of 60 Ldn at the property line and a maximum noise level of 45 Ldn within nearby residences. 
This is consistent with General Plan Policy 6.9.1. In addition, General Plan Policy 6.9.4 (Figure 
6-2) requires that the hourly average noise level, as measured at the property line of the 
“receiving” land use not exceed 45 decibels (dB) between the hours of 10:00 pm and 7:00 am. 

The proposed facility would include air conditioning equipment to cool the equipment but would 
not include a back-up generator as emergency power is provided by batteries. T’he temperature of 
the radio equipment cannot exceed 120 degrees but, since the equipment itself produces heat, the 
heat exchanger begins operating at about 70 degrees, depending on factors such as air moisture, 
sun angle, wind, etc. The equipment also includes a rectifier, which controls the electric supply 
to the heat exchanger. To address potential noise exposure from the equipment, the applicant has 
submitted an acoustical noise suppression test on the type of outdoor cabinet generally used for 
the Lucent Technologies equipment (Exhibit J). The test indicated a maximum noise generation 
of 61 dB at a distance of 5 feet from the cabinet. To determine the potential sound generation at 
the property line of the nearest residentially-zoned property (approximately 140 feet away), it is 
calculated that sound levels are reduced by 6 dB every time the distance from the noise source 
doubles (Inverse Square Law). For example at 10 feet, 20 feet, 40 feet, etc, the sound Ievels will 
be reduced by 6 dB. At 140 feet from the noise source, at the property line, the sound levels will 
be below 37 dB, and will be consistent with the zoning ordinance and the County’s General Plan. 
It should be noted that the nearest structure on any residentially zoned property is located 
approximately 350 feet from the proposed location of the equipment cabinets. A condition of 
approval (1V.E.) has been included to require consistency with the General Plan and County 
Code Section 13.10.663@) to reduce noise impacts on surrounding development. 

To reduce any potential visual impacts, conditions of approval have been included to eliminate 
24-hour lighting, such that the flag will be lowered and raised daily, and to limit the size of the 
flag to an appropriate size to be reviewed and approved by the County’s Urban Designer. 

To ensure that this project’s long-term visual impact is minimized, several conditions of 
approval are proposed including allowing only manual lighting requiring that the pole be 
maintained in good condition throughout it’s life (including painting as needed), and maintaining 
the flag in good condition. 

An alternatives analysis was not required for this proposal as the parcel is not within a restricted 
or prohibited zone district. The applicant, did, however, identify several possible alternative 
locations that would have potentially allowed a building-mounted or co-located facility, either of 
which is preferable to a monopole that is not a “stealth” installation. Other parcels identified 
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included the Central Fire Protection District station at 930-17” Avenue, with no interest in 
leasing; Brommer Street Storage at 1300 Brommer Street, the owners of which were only 
interested in a short term lease; Paradise Landscape at 1358 Brommer Street, where Code 
Compliance issues prevent the location of a wireless communication facility; a light industrial 
complex at 992 17’ Avenue, the owners of which were not interested in a lease; and the 
Sprint/Nextel facility discussed elsewhere. Because the other nearby sites and one potential co- 
location were found not to be viable, this site was chosen as it is not in a restricted or prohibited 
area and the tower base could be located a minimum of 300-feet from all but one small portion of 
residentially zoned properties. 

2. The site is adequate for the development of the proposed wireless communications 
facility and, for sites located in one of the prohibited and/or restricted areas set forth in 
Sections 13.10.661(b) and 13.10.661 (c), that the applicant has demonstrated that there 
are not environmentally equivalent or superior and technically feasible: (1) alternative 
sites outside the prohibited and restricted areas; andor (2) alternative designs for the 
proposed facility as conditioned. 

This finding can be made, in that the proposed facility meets all site standards for the C-4 zone 
district as it would be located a minimum of 94-feet from the nearest property line. The 
maximum height allowed for a free-standing tower in the C-4 zone district would be 85-feet 
(reference Planning Department Policy/Ordinance lnterpretation WCF-01 ) and the proposed 
height is 50-feet. Because the existing area is currently paved, no trees or vegetation are 
proposed to be removed and no grading is necessary. The proposed site is not located on one of 
theprohibited and!orrestricted areasset forth in Sections 13.10.661(b) and 13.10.661 (c), so an 
alternatives analysis was not required. 

The applicant, did, however, identify five possible alternative locations that would have 
potentially allowed a building-mounted or co-located facility, either of which is preferable to a 
monopole that is not a “stealth” installation. For a variety of reasons (see finding above) none of 
those sites proved to be viable. Because the other nearby sites and one potential co-location were 
found not to be viable, this site was chosen as it is not in a restricted or prohibited area and the 
tower base could be located a minimum of all but one small portion of residentially zoned area. 

3.  The subject property upon which the wireless communications facility is to be built is in 
compliance with all rules and regulations pertaining to zoning uses, subdivisions and any 
other applicable provisions of this title (County Code 13.10.660) and that all zoning 
violation abatement costs, if any, have been paid. 

This finding can be made, in that the existing commercial use of the subject property is in 
compliance with the requirements of the zone district and General Plan designation, in which it is 
located. Another application, 05-0439, is currently in process to establish a Master Occupancy 
Program (MOP) for the three parcels that make up the campus. The requested permit will not 
affect the MOP as the proposed use is appurtenant and accessory to the main storage, warehouse 
and shipping use, and accessory structures and uses will be allowed as part of the MOP. 

No zoning violation abatement fees are applicable to the subject parcel, as there are no known 
violations on the property. 
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4. The proposed wireless communication facility as conditioned will not create a hazard for 
aircraft in flight. 

This finding can be made, in that the proposed wireless communications facility will be located 
on a flagpole/monopole, which will be approximately 50-feet in height, and this elevation is too 
low to interfere with an aircraft in flight. 

5. The proposed wireless communication facility as conditioned is in compliance with all 
FCC and California PUC standards and requirements. 

This finding can be made, in that the maximum ambient RF exposure anywhere on the ground, 
for the proposed Metro PCS operation alone, will be 0.3 1% of the applicable public exposure 
limit established by the Federal Communications Commission (FCC). The maximum calculated 
cumulative level on the ground for the simultaneous operation ofboth carriers (including the 
Sprint/Nextel facility to the southeast) would be 0.39% of the public exposure limit. The 
maximum calculated cumulative level on the second floor elevation of any nearby building 
would be 0.63% of the public exposure limit, and the maximum calculated cumulative level at 
the second-floor elevation of Shoreline Middle School would be 0.25% of the public exposure 
limit. According to the study findings, the projected exposure limits include “worst-case” 
assumptions and are expected to overstate actual power density levels. 

6. For wireless communication facilities in the coastal zone, the proposed wireless 
communication facility as conditioned is consistent with the all applicable requirements 
of the Local Coastal Program. 

This finding can be made, in that the proposed project site is not located within the coastal zone. 
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Development Permit Findings 

1. That the proposed location of the project and the conditions under which it would be operated 
or maintained will not be detrimental to the health, safety, or welfare of persons residing or 
working in the neighborhood or the general public, and will not result in inefficient or 
wasteful use of energy, and will not he materially injurious to properties or improvements in 
the vicinity. 

This finding can be made, as the proposed wireless facility and associated equipment will be 
required to comply with all applicable building and electrical codes, and the standards of the 
California Public Utilities Commission (PUC) and the Federal Communications Commission 
(FCC). The maximum ambient RF exposure anywhere on the ground, for the proposed Metro 
PCS operation alone, will be 0.3 1 % of the applicable public exposure limit established by the 
Federal Communications Commission (FCC). The maximum calculated cumulative level on the 
ground for the s imul tan~us  operation of both caniers (including the Sprinmextel facility to the 
southeast) would be 0.39% of the public exposure limit. The maximum calculated cumulative 
level on the second floor elevation of any nearby building would be 0.63% of the public exposure 
limit, and the maximum calculated cumulative level at the second-floor elevation of Shoreline 
Middle School would be 0.25% of the public exposure limit. 

Condition of Approval 1V.H. requires that the most recent and efficient technology will be used 
and upgrades to more efficient and effective technologies will be required to occur as new 
technologies are developed. 

The project will not be materially injurious to properties or improvements in the vicinity in that 
the stmcture has been designed such that the three antennas are internally mounted and are not 
visible, and the proposal utilizes a stealth-type design that mimics structures normally found in 
the built environment where the facility is located. Flagpoles displaying the American flag are 
commonly found in large service commercial or industrial developments and will appear to be 
part of a common built environment. The support facilities will be located between two existing 
buildings on site and will not be visible off-site. 

To reduce any potential visual impacts, conditions of approval have been included to eliminate 
24-hour lighting, such that the flag will be lowered and raised daily, and to limit the size of the 
flag to the smallest possible given the size and height of the pole. To ensure that this project’s 
long-term visual impact is minimized, several conditions of approval are proposed including 
allowing only manual lighting, requiring that the pole be maintained in good condition 
throughout it’s life (including painting as needed), and maintaining the flag in good condition. 

Noise levels produced by the associated equipment are less than that of a residential air 
conditioning unit, and will be less that those currently generated by the refrigeration compressors 
on site 

2. That the proposed location of the project and the conditions under which it would be operated 
or maintained will be consistent with all pertinent County ordinances and the purpose of the 
zone district in which the site is located. 
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This finding can be made, in that the proposed location of the wireless communications facility 
and the conditions under which it would be operated or maintained will be consistent with all 
pertinent County ordinances and the purpose of the C-4 (Commercial Service) zone district in 
that the primary use of the property will remain a warehouse and storage facility and the wireless 
communications facility, that meets all current site standards for the zone district, will be an 
accessory and ancillary use. The proposed wireless communication facility is an allowed use in 
the C-4 and M-I zone districts, as neither of those designations are considered to be “prohibited” 
or “restricted’ per County Code Section 13.10.661(b) and (c), and complies with all applicable 
provisions of the County’s Wireless Communications Facility Ordinance (Sections 13.10.660 
through 13.10.668) as the proposal utilizes a stealth-type design that mimics structures normally 
found in the built environment where the facility is located. The support facilities will be located 
between two existing buildings and will not be visible off-site. 

County Code Section 13.1 0.663(a)(9) requires that the base of any new freestanding 
telecommunications tower be set back a minimum of 300-feet from residentially zoned parcels to 
minimize visual impacts that may result from a tower structure. This requirement may be waived 
by the decision making body, however, if it is determined that the tower will not be readily 
visible from neighboring residential structures or that service could not be provided to a 
significant area without construction of the tower. The proposed project is unique in that the area 
where it is proposed to be located is within 300-feet of two residentially zoned (RM-6) parcels, 
the closest one of which in located approximately 140 feet away and contains a service 
commercial use (026-31 1-13). The other parcel does contain a single-family dwelling (026-31 1- 
12) and that dwelling is located approximately 380-feet from the base of the proposed tower. 
The project is also unique in that the “tower” has been camouflaged and all antennas are 
completely contained within a flagpole/monopole. A flagpole such as the one proposed could be 
installed on the subject parcel with, at most, a minor administrative permit for which the fee 
would be waived. Flagpoles displaying the American flag are commonly found in large service 
commercial or industrial developments and will appear to be part of a common built 
environment. So, while the flagpole will be visible it will not be perceived as a freestanding 
tower and the wireless communication facility, consisting of antennas and equipment cabinets 
and other ancillary equipment, will not itself be visible, 

3. That the proposed use is consistent with all elements of the County General Plan and with 
any specific plan which has been adopted for the area. 

This finding can be made, in that the proposed commercial use is consistent with the use and 
density requirements specified for the Service Commercial (C-S) land use designation in the 
County General Plan. The proposed facility will not adversely impact the light, solar 
opportunities, air and/of open space available to other structures or properties since the proposed 
flagpole/monopole meets all setbacks and site standards for the C-4 zone district as specified in 
Objective 8.1.3 of the General Plan. The proposed development is a conditionally allowed use in 
the C-4 and M-1 zone districts. 

The proposed wireless communications facility will not adversely impact the light, solar 
opportunities, air, and/or open space available to other structures or properties, and meets all 
current site, design, and development standards for the zone district as specified in Policy 8.5.2 
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(Commercial Compatibility with Other Uses), in that the wireless communications facility has 
been reviewed by the County’s Urban Designer and found to be in compliance with the Site, 
Architectural and Design Review Ordinance. 

The proposed wireless communications facility will not he improperly proportioned to the parcel 
size or the character of the neighborhood as specified in General Plan Policy 8.6.1 (Maintaining a 
Relationship Between Structure and Parcel Sizes), in that the proposed wireless communications 
facility will comply with the site standards for the C-4 zone district (including setbacks and 
height) and will result in a structure consistent with a design that could be approved on any other 
commercial parcel that meets the criteria of the County’s Wireless Communications Facjlity 
Ordinance. 

A specific plan has not been adopted for this portion of the County. 

4. That the proposed use will not overload utilities and will not generate more than the 
acceptable level of traffic on the streets in the vicinity. 

This finding can be made, in that the proposed wireless communications facility is to be 
constructed on an existing developed lot. The construction of the flagpole/monopole and the 
associated equipment will not overload utilities since no water or sewer service will be used and 
adequate electricity is available to the site. The project will not generate traffic on the streets in 
the vicinity in that the facilities are planned for unattended operation. Maintenance personnel will 
visit the site once per month to ensure that equipment is operating within regulated guidelines 
and the safety, efficiency and general traffic movement in the area will be unaffected. Parking 
for maintenance is provided on site. All access to the proposed facility will be provided on 
existing public streets and driveways. 

5 .  That the proposed project will complement and harmonize with the existing and proposed 
land uses in the vicinity and will be compatible with the physical design aspects, land use 
intensities, and dwelling unit densities of the neighborhood. 

This finding can be made, as the proposed facility will consist of internally mounted antennas 
inside a flagpole/monopole similar to those commonly found in large service commercial or 
industrial developments and will appear to be part of a common built environment. Equipment 
will be screened from public view by existing buildings and fences. Noise levels are less than 
that of a residential air conditioning unit, and will be less that those currently generated by the 
refrigeration compressors on site. 

6 .  The proposed development project is consistent with the Design Standards and Guidelines 
(sections 13.1 1.070 through 13.1 1.076), and any other applicable requirements of this 
chapter. 

This finding can be made, in that the proposed wireless communications facility has been 
designed such that the three antennas are internally mounted and are not visible, and the proposal 
utilizes a stealth-type design that mimics structures normally found in the built environment 
where the facility is located. Flagpoles displaying the American flag are commonly found in 
large service commercial or industrial developments and will appear to be part of a common built 
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environment. The support facilities will be located between two existing buildings on site and 
will not be visible off-site. 

To reduce any potential visual impacts, conditions of approval have been included to eliminate 
24-hour lighting, such that the flag will be lowered and raised daily, and to limit the size of the 
flag to the smallest possible given the size and height of the pole. To ensure that this project’s 
long-term visual impact is minimized, several conditions of approval are proposed including 
allowing only manual lighting, requiring that the pole be maintained in good condition 
throughout it’s life (including painting as needed), and maintaining the flag in good condition. 
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Conditions of Approval 

Exhibit A: 

I. 

Project plans prepared by Omni Design Group, 8 sheet, dated 11/30/06 

This permit authorizes the construction of a new wireless communications facility 
including three, 56-inch antennas inside a 50-foot flagpole monopole, three associated 
equipment cabinets, two power/telco boxes and a GPS antenna. Prior to exercising any 
rights granted by this permit including, without limitation, any construction or site 
disturbance, the applicantiowner shall: 

A. Sign, date, and return to the Planning Department one copy of the approval to 
indicate acceptance and agreement with the conditions thereof. 

Obtain a Building Permit from the Santa Cruz County Building Official 

The applicant shall obtain approval from the California Public Utilities 
Commission and the Federal Communications Commission to install and operate 
this facility. 

B. 

C. 

11. Prior to issuance of a Building Permit the applicantiowner shall: 

A. Submit proof that these conditions have been recorded in the official records of 
the County of Santa Cruz (Office of the County Recorder). 

Submit final architectural plans for review and approval by the Planning 
Department. The final plans shall be in substantial compliance with the plans 
marked Exhibit "A" on file with the Planning Department. Any changes from the 
approved Exhibit "A" for this development permit on the plans submitted for the 
Building Permit must be clearly called out and labeled by standard architectural 
methods to indicate such changes. Any changes that are not properly called out 
and labeled will not be authorized by any Building Permit that is issued for the 
proposed development. The final plans shall include the following additional 
information: 

1. 

B. 

Identify color and finish of exterior materials for Planning Department 
approval. All colors and materials must be non-reflective and blend with 
the existing infrastructure andor provide camouflage. All roof-mounted 
equipment must be painted to match the existing buildings. All color 
boards must be no larger than 8 . 5 " ~  x 11% x 1/16" 

Identify the height and material of fencing surrounding the lease area for 
Planning Deparhnent approval. 

Identify the size of the flag proposed to be flown from the flagpole. The 
size of the flag and the relationship to the size of the flagpole shall be 
reviewed and approved by the County's Urban Designer. 

2. 

3. 
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4. All antennas shall be located within the flagpole/monopole. No exterior 
antennas are permitted. 

5 .  All new electric and telecommunications lines shall be placed 
underground, with the exception of one overhead telco cable routed 
overhead between existing buildings. 

6. 

7. 

Details showing compliance with fire department requirements. 

A lighting plan. All lighting must be manual and must not be visible from 
neighboring properties. No 24-hour lighting is permitted for the flag. The 
flag must be raised and lowered daily. 

C. Obtain an Environmental Health Clearance for this project from the County 
Department of Environmental Health Services. To ensure that the storage of 
hazardous materials on the site does not result in adverse environmental impacts, 
the applicant shall submit a Hazardous Materials Management Plan for review 
and approval by the County Department of Environmental Health Services, if 
required. 

To guarantee that the flagpole/monopole remains in good visual condition and to 
ensure the continued provision of mitigation of the visual impact of the wireless 
communications facility, the applicant shall submit a maintenance program prior 
to building permit issuance which includes the following: 

1 .  

D. 

A signed contract for maintenance with the company that provides the 
exterior paint, for annual visual inspection and follow up repair, painting, 
and resurfacing as necessary. 

A signed contract for maintenance of the flag that includes raising and 
lowering the flag daily and as required for weather conditions, and 
replacement of the flag as needed. 

2. 

E. Submit four copies of the approved Discretionary Permit with the Conditions of 
Approval attached. The Conditions of Approval shall be recorded prior to 
submittal, if applicable. 

Meet all requirements and pay any applicable plan check fee of the Central Fire 
Protection District. 

Submit proof of approval from the Federal Aviation Administration (FAA) for the 
proposed tower. Any modifications to the tower required by the FAA, such as 
required lights or painting, may require an amendment to this permit. 

F. 

G. 

111. All construction shall be performed according to the approved plans for the Building Permit. 
Prior to fmal building inspection, the applicant/owner must meet the following conditions: 
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A. 

B. 

C. 

D. 

All site improvements shown on the final approved Building Permit plans shall be 
installed. 

All inspections required by the building permit shall he completed to the 
satisfaction of the County Building Official. 

The Hazardous Materials Management Plan, if required, shall be approved by the 
County Department of Environmental Health Services. 

Pursuant to Sections 16.40.040 and 16.42.100 of the County Code, if at any time 
during site preparation, excavation, or other ground disturbance associated with 
this development, any artifact or other evidence of an historic archaeological 
resource or a Native American cultural site is discovered, the responsible persons 
shall immediately cease and desist from all further site excavation and notify the 
Sheriff-Coroner if the discovery contains human remains, or the Planning Director 
if the discovery contains no human remains. The procedures established in 
Sections 16.40.040 and 16.42.100, shall be observed. 

IV. Operational Conditions 

A. 

B. 

C. 

D. 

In the event that future County inspections of the subject property disclose 
noncompliance with any Conditions of t h s  approval or any violation of the 
County Code, the owner shall pay to the County the full cost of such County 
inspections, including any follow-up inspections and/or necessary enforcement 
actions, up to and including permit revocation. 

The exterior finish and materials of the wireless communication facility must be 
maintained on an annual basis to continue to blend with the existing utilities 
infrastructure. Additional paint and/or replacement materials shall be installed as 
necessary to blend the wireless communication facility with the existing utilities 
infrastructure. 

The flag shall be maintained and replaced as necessary. It shall be raised and 
lowered daily and as required by weather conditions. No 24-hour lighting is 
allowed. 

The operator of the wireless communication facility must submit within 90 days 
of commencement of normal operations (or within 90 days of any major 
modification of power output of the facility) a written report to the Santa Cmz 
County Planning Department documenting the measurements and findings with 
respect to compliance with the established Federal Communications Commission 
(FCC) Non-Ionizing Electromagnetic Radiation (NEIR) exposure standard. The 
wireless communication facility must remain in continued compliance with the 
NEIR standard established by the FCC at all times. Failure to submit required 
reports or to remain in continued compliance with the NEIR standard established 
by the FCC will be a violation of the terms of this permit. 
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E. 

F. 

G. 

H.  

I. 

J. 

K. 

L. 

M 

All noise generated from the approved use shall comply with the standards of the 
County General Plan and Section 13.10.663(b) and shall not exceed the existing 
noise level on the site. Back-up generators shall only be operated during power 
outages and for testing and maintenance purposes. 

If, in the future, the pole based utilities are relocated underground at this location, 
the operator of the wireless communication facility must abandon the facility and 
be responsible for the removal of all permanent structures and the restoration of 
the site as needed to re-establish the area consistent with the character of the 
surrounding development. 

If, as a result of future scientific studies and alterations of industry-wide standards 
resulting from those studies, substantial evidence is presented to Santa Cruz 
County that radio frequency transmissions may pose a hazard to human health 
and/or safety, the Santa Cruz County Planning Department shall set a public 
hearing and in its sole discretion, may revoke or modify the conditions of this 
permit. 

If future technological advances would allow for reduced visual impacts resulting 
from the proposed telecommunication facility, the operator of the wireless 
communication facility must make those modifications which would allow for 
reduced visual impact of the proposed facility as part of the normal replacement 
schedule. If, in the future, the facility is no longer needed, the operator of the 
wireless communication facility must abandon the facility and be responsible for 
the removal of all permanent structures and the restoration of the site as needed to 
re-establish the area consistent with the character of the surrounding natural 
landscape. 

Any modification in the type of equipment shall be reviewed and acted on by the 
Planning Department staff. The County may deny or modify the conditions at this 
time, or the Planning Director may refer it for public hearing before the Zoning 
Administrator. 

A Planning Department review that includes a public hearing shall be required for 
any future co-location at this wireless communications facility. 

The access road shall be permanently maintained to allow access to emergency 
vehicles at all times. Any obstruction of the access road, as a result of neglect or 
lack of maintenance, will be in violation of the conditions of this permit. 

The equipment cabinet area must be locked at all times except when authorized 
perSOMe1 are present. The antennas must not be accessible to the public. 

All site, building, security and landscape lighting shall be directed onto the lease 
site and away from adjacent properties. Light sources shall not be visible from 
adjacent properties. Building and security lighting shall be integrated into the 
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building design and shall be operated with a manual odoff switch. The site shall 
be unlit except when authorized personnel are present at night. No 24-hour 
lighting is permitted for the flag. The flag must be raised and lowered daily. 

No person shall come within 2-feet of the antennas when the site is in operation. 
The NEIR hazard zone shall be posted with bilingual NEIR hazard warning 
signage, such that the signs are clearly visible from any angle of approach to 
persons who may need to work within that distance, including the roof of the 
nearby buildings on site. The signs shall indicate the facility operator and a 24- 
hour emergency contact who is authorized by the applicant to act on behalf of the 
applicant regarding an emergency situation. 

N. 

V. As a condition of this development approval, the holder of this development approval 
(“Development Approval Holder”), is required to defend, indemnify, and hold harmless 
the COUNTY, its officers, employees, and agents, from and against any claim (including 
attorneys’ fees), against the COUNTY, it officers, employees, and agents to attack, set 
aside, void, or annul this development approval of the COUNTY or any subsequent 
amendment of this development approval which is requested by the Development 
Approval Holder. 

A,  

B. 

C. 

D 

E. 

COUNTY shall promptly notify the Development Approval Holder of any claim, 
action, or proceeding against which the COUNTY seeks to be defended, 
indemnified, or held harmless. COUNTY shall cooperate fully in such defense. If 
COUNTY fails to notify the Development Approval Holder within sixty (60) days 
of any such claim, action, or proceeding, or fails to cooperate fully in the defense 
thereof, the Development Approval Holder shall not thereafter be responsible to 
defend, indemnify, or hold harmless the COUNTY if such failure to notify or 
cooperate was significantly prejudicial to the Development Approval Holder. 

Nothing contained herein shall prohibit the COUNTY from participating in the 
defense of any claim, action, or proceeding if both of the following occur: 

1. 

2. 

Settlement. The Development Approval Holder shall not be required to pay or 
perform any settlement unless such Development Approval Holder has approved 
the settlement. When representing the County, the Development Approval Holder 
shall not enter into any stipulation or settlement modifylng or affecting the 
interpretation or validity of any of the terms or conditions of the development 
approval without the prior written consent of the County. 

Successors Bound. “Development Approval Holder” shall include the applicant 
and the successor’(s) in interest, transferee(s), and assign(s) of the applicant. 

Within 30 days of the issuance of this development approval, the Development 

COUNTY bears its own attorney’s fees and costs; and 

COUNTY defends the action in good faith. 
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Approval Holder shall record in the office of the Santa Cruz County Recorder an 
agreement which incorporates the provisions of this condition, or this 
development approval shall become null and void. 

Minor variations to this permit which do not affect the overall concept or density may be approved by the Planning 
Director at the request of the applicant or staff in accordance with Chapter 18-10 of the County Code. 

Please note: This permit expires two years from the effective date on the expiration date 
listed below unless you obtain the required permits and commence construction. 

Approval Date: 

Effective Date: 

Expiration Date: 

Mark Deming Cathy Graves 
Assistant P l m j n g  Director Project Planner 

~~~~~ ~~ ~~ ~ ~~~~~ ~~~ 

Appeals: Any property owner, or other person aggrieved, or any other person whose interests are adversely affected 
by any act or determination of the Zoning Administrator; may appeal the act or determination to the Planning 

Commission in accordance with chapter 18.10 of the Santa Cruz County Code. 
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CALIFORNIA ENVIRONMENTAL QUALITY ACT 
NOTICE OF EXEMPTION 

The Santa C m  County Planning Department has reviewed the project described below and has 
determined that it is exempt fiom the provisions of CEQA as specified in Sections 15061 - 15332 of 
CEQA for the reason(s) which have been specified in this document. 

Application Number: 06-0701 
Assessor Parcel Number: 026-3 1 1-65 
Project Location: 1053 17th Avenue, Santa Cruz 

Project Description: Proposal to construct a wireless connumications facility 

Person or Agency Proposing Project: Jennifer Estes for Peacock Associates 

Contact Phone Number: (510) 420-5701 

A. - 
B* - 

c. - 

The proposed activity is not a project under CEQA Guidelines Section 15378. 
The proposed activity is not subject to CEQA as specified under CEQA Guidelines 
Section 15060 (c). 
Ministerial Project involving only the use of fixed standards or objective 
measurements without personal iudgment. - -  

D. - Statutow Exemption other than a Ministerial Project (CEQA Guidelines Section 
15260 to 15285). 

Specify type: 

E* - X Categorical Exemption 

Specify type: Class 3 - New Construction of Small Structures (Section 15303) 

F. 

Proposal to construct wireless communications facility and site improvements at an existing 
commercial development in an area designated for service commercial uses. 

In addition, none of the conditions described in Section 15300.2 apply to this project. 

Reasons why the project is exempt: 

Date: 
Cathy Graves, Project Planner 

- 2 2 -  



EXHIBIT E 



Legend 

0 APN 026-311-65 
~ --A - Assessors Parcels 

- Streets 

----- INTERMITTENT STREAM 

- PERENNIAL STREAM - Railroads I 
- 2  

N 

w+E 
S 

Map Created by 
County of Santa Cruz 
Planning Department 

December 2006 



Location of Residentially Zoned Property (140’ from flagpole) 
and Residence (380’ from flagpole) 

- 2 5 -  E IT 



Legend 
0 APN 026-311-65 

I ~ ~ ~- ' '! A S S ~ S S O ~ S  Parcels 

- Streets 

+ Railroads 

$&@ COMMERCIAL SERVICE (C-4) 

, ~~ . 

RESIDENTIAL-SINGLE FAMILY (R-1) 

LIGHT lNDUSTRlAL(M-1) 

SPECIAL USE (SU) 

0 RESIDENTIAL-MULTI FAMILY (RM) 

COMMERCIAL-PROF OFFICE (PA) 

COMMERCIAL-NEIGHBORHOOD ( G I )  

PUBLIC FAClLlN (PF) 

. 

N 

w+E 
S 

Map Created by 
County of Santa Cruz 
Planning Department 

December 2006 

I 

6 -  



General Plan Designation Map 

I Legend 
1 0 APN 026311-65 

~ Assessors Parcels . . . . . . ~ ~ ~  

- Streets - Railroads 

Commercial-Service (C-S) 
" e&& Residential - Urban Low Density (R-UL) 

= Parks and Recreation (0-R) 

Residential - Urban High Densky (R-UH) 

Commercial-Neighborhood (C-N) 
Public Facilites (P) 
Commercial-Office (GO) 

N 

S 

Map Created by 
County of Santa Cruz 
Planning Department 

December 2006 

7 -  

IT F a 



HAMMETT & EDISON, INC. 
CONSULTING ENGINEERS 
RADIO AND TELEVISION 

WILLIAM F. HAMMETT P.E 
DANE E. ERICKSEN. P.E. 

STANLEY SALEK, P.E. 
ROBERT D. WULER. P.E. 

M A n K  D. NEUMAKN. P.E. 
ROBERT P. Sh<lTlr, JR. 
RAIAT MATHUR. P.E. 

S. WESTON LANE 

ROBERT L. HAMMETT. P.E. 
I9ZO-ZWZ 

EDWARD EDISON. P.E. 

BY E-MAIL ESRElFF@PEACOCKASSOCIATES.COM 

July 16,2007 

Mr. Evan Shepherd Reiff 
Planning and Zoning Manager 
Peacock Associates 
5900 Hollis Street R1 
Emeryville, California 94608 

Dear Evan: 

As you requested, this letter provides updated supplemental follow-up information to our report, 
dated July IO, 2007, ofRF exposure conditions near the MetroPCS base station (Site No. 
SF1671 ID) proposed to be located on a new 50-foot pole to be installed at 1053 17th Avenue in 
Santa Cruz, California. County Supervisor Jan Beautz raises a concern in her memo, dated May 
16,2007, about levels in the second-floor classrooms at Shoreline Middle School, about 
1,000 feet away. 

The Supervisor notes correctly from Figure 3A that the calculated second-floor level at 
1,000 feet (0.10%) is almost the same* as the ground-floor level at 50 feet (0.1 I %). It is 
important to note several additional things fiom that figure and its companion Figure 3B: 
a) both levels are hundreds of times below the FCC limit. so a similar pole located 50 feet 

from a classroom would easily comply with the FCC's exposure limits (that is, by hundreds 
of times); 

b) the levels shown in Figure 3A are those along the 1,000-foot arrow shown in Figure 3B that 
passes through the existing Sprint Nextel base station, located about 650 feet away; 

c) therefore, the indicated levels at 1,000 feet are mostly due to that station, not the proposed 
MetroPCS station; and 

d) in any case, calculated second-floor levels at 1,000 feet are less than twice the ground-floor 
levels at that same distance, and inside the classrooms on either floor, the levels would be 
lower and therefore likely to be even more comparable. 

Both figures revised from the earlier memo on this topic, dated June 12,2007. 
e-mail: bhammettCh-e.rom 

US Mail  
Delivery: 

Box 280068 * Sa" Francisco. California 94128 
470 Third Street West * Sonam. California 95476 

Telephone: 707/996-5200 S m  Francism 70V996-5280 Facsimile - 2021396-5200 D.C. 
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Mr. Evan Shepherd Reiff, page 2 
July 16,2007 

I trust that this information addresses the questions raised. We appreciate the opportunity to be 
of service and would welcome any further questions on this material. 

Sincerely yours, 

cI%& 
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MetroPCS Proposed Base Station (Site No. SF16711D) 
1053 17th Avenue Santa Cruz, California 

Statement of Hammett 8 Edison, Inc., Consulting Engineers 

The firm of Hammett & Edison, Inc., Consulting Engineers, has been retained on behalf of MetroPCS, 
a personal wireless telecommunications carrier, to evaluate the base station (Site No. SF16711D) 
proposed to be located at 1053 17th Avenue in Santa Cruz, California, for compliance with appropriate 
guidelines limiting human exposure to radio frequency (“RF”) electromagnetic fields. 

Prevailing Exposure Standards 

The U S .  Congress requires that the Federal Communications Commission (“FCC”) evaluate its 
actions for possible significant impact on the environment. In Docket 93-62, effective October 15, 
1997, the FCC adopted the human exposure limits for field strength and power density recommended 
in Report No. 86, “Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic 
Fields,” published in 1986 by the Congressionally chartered National Council on Radiation Protection 
and Measurements (“NCRP“). Separate limits apply for occupational and public exposure conditions, 
with the latter limits generally five times more restrictive. The more recent Institute of Electrical and 
Electronics Engineers (“IEEE”) Standard C95.1-2005, “Safety Levels with Respect to Human 
Exposure to Radio Frequency Electromagnetic Fields, 3 !diz to 300 GHz,” includes similar exposure 
limits. A summary of the FCC’s exposure limits is shown in Figure I .  These limits apply for 
continuous exposures and are intended to provide a prudent margin of safety for all persons, regardless 
of age. gender. size, or health. 

The most restrictive limit for exposures of unlimited duration to radio frequency energy for several 
personal wireless services are as follows: 

Personal Wireless Service Amrox. Fresuencv Occupational Limit Public Limit 
Personal Communication YPCS”) 1,950 MHZ 5.00 mWicm2 1.00 mW/cm2 
Cellular Telephone 870 2.90 0.58 
Specialized Mobile Radio 855 2.85 0.57 
[most restrictive frequency range] 3&300 1 .oo 0.20 

General Facility Requirements 

Base stations typically consist of two distinct parts: the electronic transceivers (also called “radios” or 
“channels”) that are connected to the traditional wired telephone lines, and the passive antennas that 
send the wireless signals created by the radios out to be received by individual subscriber units. The 
transceivers are often located at ground level and are connected to the antennas by coaxial cables 
about 1 inch thick. Because of the short wavelength of the frequencies assigned by the FCC for 
wireless services, the antennas require line-of-sight paths for their signals to propagate well and so are 
installed at some height above ground. The antennas are designed to concentrate their energy toward 
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MetroPCS Proposed Base Station (Site No. SF16711D) 
1053 17th Avenue * Santa Crur, California 

the horizon, with very little energy wasted toward the sky or the ground. Along with the low power of 
such facilities, this means that it is generally not possible for exposure conditions to approach the 
maximum permissible exposure limits without being physically very near the antennas. 

Computer Modeling Method 

The FCC provides direction for determining compliance in its Ofice of Engineering and Technology 
Bulletin No. 65, “Evaluating Compliance with FCC-Specified Guidelines for Human Exposure to 
Radio Frequency Radiation,” dated August 1997. Figure 2 attached describes the calculation 
methodologies, reflecting the facts that a directional antenna’s radiation pattern is not hl ly  formed at 
locations very close by (the “near-field” effect) and that at greater distances the power level from an 
energy source decreases with the square of the distance from it (the “inverse square law”). The 
conservative nature of this method for evaluating exposure conditions has been verified by numerous 
field tests. 

Site and Facility Description 

Based upon information provided by Metro, including zoning drawings by Omni Design Group, Inc., 
dated November 30, 2006, it is proposed to mount three Jaybeam Wireless Model W3X72-14-aO10 
directional panel PCS antennas inside the top of a new 50-foot flag pole to be installed adjacent to the 
commercial building located at 1053 17th Avenue in Santa Cruz. The antennas would be mounted at 
an effective height of about 47 feet above ground and would be oriented at 120” spacing. to provide 
service in all directions. The maximum effective radiated power in any direction would be 
1,890 watts, representing six channels operating simultaneously at 315 watts each. 

Presently located some 650 feet to the southeast are similar antennas for use by Sprint Nextel, another 
wireless telecommunications carrier. Sprint Nextel reports that it is using six EMS Model RR9017 
directional panel PCS antennas mounted on a pole at effective heights of about 42 and 48 feet above 
ground, operating with a maximum effective radiated power in any direction of 2,400 watts. 

There are reported no other wireless base stations or other sources of RF energy close enough and 
powerful enough to affect the condition of compliance with prevailing exposure standards in areas 
near the proposed site. 

Study Results 

For a person anywhere at ground, the maximum ambient RF exposure level due to the proposed Metro 
operation by itself is calculated to be 0.0031 mW/cm2, which is 0.31% of the applicable public 
exposure limit. The maximum calculated cumulative level at ground for the simultaneous operation of 
both carriers is 0.39% of the public limit. The maximum calculated cumulative level on the second- 
HAMMETT & EDISON, INC. 
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MetroPCS Proposed Base Station (Site No. SF16711D) 
1053 17th Avenue Santa Cruz, California 

floor elevation of any nearby building would be 0.63% of the public exposure limit: the maximum 
calculated cumulative level at the second-floor elevation of the nearby school is 0.25% of the public 
exposure limit. I t  should be noted that these results include several “worst-case” assumptions and 
therefore are expected to overstate actual power density levels. Figure 3 attached provides the specific 
data required under Santa Cruz County Code Section 13.10.659(g)(2)(ix), for reporting the analysis of 
RF exposure conditions. 

Recommended Mitigation Measures 

Due to their mounting location, the MetroPCS antennas are not accessible to the general public and so 
no mitigation measures are necessary to comply with the FCC public exposure guidelines. To prevent 
occupational exposures in excess of the FCC guidelines, no access within 2 feet directly in front of the 
Metro antennas themselves, such as might occur during maintenance activities on the flag or pole, 
should be allowed while the site is in operation, unless other measures can be demonstrated to ensure 
that occupational protection requirements are met. Posting explanatory warning signs’ at the antennas 
and/or on the pole below the antennas, such that the signs would be readily visible from any angle of 
approach to persons who might need to work within that distance, would be sufficient to meet FCC- 
adopted guidelines. 

Conclusion 

Based on the information and analysis above, it is the undersigned’s professional opinion that the base 
station proposed by MetroPCS at 1053 17th Avenue in Santa Cruz, California, will comply with the 
prevailing standards for limiting public exposure to radio frequency energy and, therefore, will not for 
this reason cause a significant impact on the environment. The highest calculated level in publicly 
accessible areas is much less than the prevailing standards allow for exposures of unlimited duration. 
This finding is consistent with measurements of actual exposure conditions taken at other operating 
base stations. Posting of explanatory signs is recommended to establish compliance with occupational 
exposure limitations. 

* Warning signs should comply with OET-65 color, symbol, and content conventions. Contact informatlon should 
be prouided ( e g ,  a telephone number) to arrange for access to restricted areas. The selection of language(s) is not 
an engineering matter, and guidance from the landlord, local zoning or health authority, or appropriate 
professionals may be required. 
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MetroPCS Proposed Base Station (Site No. SF16711D) 
1053 17th Avenue Santa Cruz, California 

Authorship 

The undersigned author of this statement is a qualified Professional Engineer, holding California 
Registration Nos. E-13026 and M-20676, which expire on June 30, 2009. This work has been carried 
out by him or under his direction, and all statements are true and correct ofhis own knowledge except, 
where noted, when data has been supplied by others, which data he believes to be correct. 

July IO ,  2007 

HAMMETT & EDISON, INC. 
CONSULTING ENGINEERS 
SAN FRANOSCO 
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FCC Radio Frequency Protection Guide 

The U.S. Congress required (I996 Telecom Act) the Federal Communications Commission (“FCC”) 
to adopt a nationwide human exposure standard to ensure that its licensees do not; cumulatively, have 
a significant impact on the environment. The FCC adopted the limits from Report No. 86, “Biological 
Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,“ published in 1986 by the 
Congressionally chartered National Council on Radiation Protection and Measurements, which are 
similar to the more recent Institute of Electrical and Electronics Engineers Standard C95.1-2005, 
“Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 H z  to 
300 GHz.” These limits apply for continuous exposures from all sources and are intended to provide a 
prudent margin of safety for all persons, regardless of age, gender, size, or health. 

As shown in the table and chart below, separate limits apply for occupational and public exposure 
conditions, with the latter limits (in italics and/or dashed) up to five times more restrictive: 

Freauencv Electromagnetic Fields (f is freauencv of emission in MHz)  
Applicable Electric Magnetic Equivalent Far-Field 

Range Field Strength Field Strength Power Density 
( M W  (Vim) ( M m )  (mW/cm2) 

0.3 - 1.34 614 614 1.63 1.63 100 
1.34-  3.0 614 823.Wf 1.63 2./9/f  IO0 
3.0-  30 18421 f 823.8/ f 4.891 f 2./9/ f 9001 f2 
3 0-  300 61.4 27.5 0.163 0.0729 1 .0 

300-  1,500 3.54’h I5df ‘hi106 \r/238 f1300 
1,500- 100,000 I37 61.4 0.364 0.163 5.0 

100 

180/fI 
0.2 

.180/fI 

J7ISOO 
1.0 

1000 - Occupational Exposure 

1-11, 

0.1 
Public Exposure 

I I I I I I 

0.1 1 IO 100 io3 io‘ los 
Frequency (MHz) 

Higher levels are allowed for short periods of time, such that total exposure levels averaged over six or 
thirty minutes, for occupational or public settings, respectively, do not exceed the limits, and higher 
levels also are allowed for exposures to small areas, such that the spatially averaged levels do not 
exceed the limits. However, neither of these allowances is incorporated in the conservative calculation 
formulas in the FCC Office of Engineering and Technology Bulletin No. 65 (August 1997) for 
projecting field levels. Hammen & Edison has built those formulas into a proprietary program that 
calculates, at each location on an arbitrary rectangular grid, the total expected power density from any 
number of individual radio sources. The program allows for the description of buildings and uneven 
terrain, if required to obtain more accurate projections. 

HAMMETI 8r EDISON, INC. 
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RFRCALCTM Calculation Methodology 

Assessment by Calculation of Compliance with FCC Exposure Guidelines 

The U S .  Congress required (1 996 Telecom Act) the Federal Communications Commission (“FCC”) to 
adopt a nationwide human exposure standard to ensure that its licensees do not, cumulatively, have a 
significant impact on the environment. The maximum permissible exposure limits adopted by the FCC 
(see Figure 1 )  apply for continuous exposures from all sources and are intended to provide a prudent 
margin of safety for all persons, regardless of age, gender, size, or health. Higher levels are allowed for 
short periods of time, such that total exposure levels averaged over six or thirty minutes, for 
occupational or public settings, respectively, do not exceed the limits. 

Near Field. 
Prediction methods have been developed for the near field zone of panel (directional) and whip 
(omnidirectional) antennas, typical at wireless telecommunications base stations, as well as dish 
(aperture) antennas, typically used for microwave links. The antenna patterns are not fully formed in 
the near field at these antennas, and the FCC Office of Engineering and Technology Bulletin No. 65 
(August 1997) gives suitable formulas for calculating power density within such zones. 

180 O.lXP“,, 
For a panel or whip antenna, power density s = - X . inmWicm2, e,, n x D 2 x h ’  

0.1 x 16 x v x P,,, 
n x h ’  

and for an aperture antenna, maximum power density s,, = , inmW/cm2, 

where eBW = half-power beamwidth of the antenna, in degrees, and 
Pnet = net power input to the antenna, in watts, 

D = distance from antenna, in meters, 
h = aperture height of the antenna, in meters, and 
1) = aperture eficiency (unitless, typically 0.5-0.8). 

The factor of 0.1 in the numerators converts to the desired units of power density. 

Far Field. 
OET-6S gives this formula for calculating power density in the far field of an individual RF source: 

2.56 x 1.64 x 100 x RFF’ x ERP in mW,cm2, power density s = 
4 x n x D ’  

where ERP = total ERP (all polarizations), in kilowatts, 
RFF = relative field factor at the direction to the actual point of calculation, and 

The factor of 2.56 accounts for the increase in power density due to ground reflection, assuming a 
reflection coefficient of 1.6 (1.6 x 1.6 = 2.56). The factor of 1.64 is the gain of a half-wave dipole 
relative to an isotropic radiator. The factor of 100 in the numerator converts to the desired units of 
power density. This formula has been built into a proprietary program that calculates, at each location 
on an arbitrary rectangular grid, the total expected power density from any number of individual 
radiation sources. The program also allows for the description of uneven terrain in the vicinity, to 
obtain more accurate projections. 

D = distance from the center of radiation to the point of calculation, in meters. 

HAMMER & EDISON, INC. 
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MetroPCS Proposed Ease Station (Site No. SF16711D) 
1053 17th Avenue Santa Cruz, California 

Compliance with Santa Cruz County Code §13.10.659(g)(2)(ix) 
'Compliance with the FCCs non-ionizing electromagnetic radiation (NIER) standards or other applicable standards 
shall be demonstrated for any new wireless communication facility through submission, at the time of application for 

R exposure levels d 

from the proposed source in 
This should also include a 
transmission source associated with the proposed wireless wmmunication facility consistent with the NIER 
standards of lhe FCC, or any p 

Calculated Cumul during Peak Operation Periods 

Distance (feet) in direction of maximum level RF level (% limit) 

0 

second floor 0.16% 0.12% 0.098% 0.13% 0.21% 0.14% 0.10% 

Calculated using formulas in FCC Office of Engineering Technology Bulletin No. 65 (1997); 
considering terrain variations within 1,000 feet o f  site. 

- 1,890 watts 

Effective MetroPCS antenna height above ground - 47 feet 

Other sources nearby - Sprint Nextel located at about 650 feet away 

- Radio Stations KSCO and KOMY located about 0.71 miles 
away. No other base stations or other sources close enough 
to affect compliance. 

- Antennas are mounted on a tall flag pole 
HAMMETT & EDISON, INC. 
MNSULTDJG EYGINEERS 
SAN mANCISC0 
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MetroPCS Proposed Base Station (Site No. SF16711D) 
1053 17th Avenue Santa Cruz, California 

Calculated NIER Exposure Levels 
Within 1,000 Feet of Proposed Site 

Including Sprint Nextel PCS 

Legend 
hlank - less than 0.3% of FCC public limit (;.e.> more than 330 times below) 
.$!r:*:;; 
::::::+_ - 0.30% and above near ground level (highest level is  0.39%) 
5:::::; - 0.30% and above at 2nd floor level (highest level i s  0.63%) . . .:. ::. . . 

Calculated using formulas in FCC Oftice of Eilgineeriilg Technology Bulletin No. 65 (I 097). 
considerinp terrain variaiions within 1.000 feet of site. See tcxt for iurtlier inl'onnation. 
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Network Systems - Product Realization Center 

subject: Bellcore Requirement GR-487-CORE date: January 24,2000 
Section 3.28 (R3-157) Acoustical Noise Suppression 
Test Report on Flexent Modular Cell Enclosure 

Memorandum for Record 

from: Gregory P. Mikus 
Org. JCOlZEOO2 
NJ0452, 1H3B 
(973) 426-1230 
gmikus@lucent.com 

Introduction 

The Acoustical Noise Suppression test was performed on the Outdoor Flexent Modular Cell enclosure 
at NU laboratories located in Annandale NJ on January 24,2000 in order to verify compliance to the 
Bellcore requirement specified in section 3.28 of GR-487-CORE (Generic Requirements for 
Electronic Cabinets) see Noise Unlimited test report No. 9065.1. Marvin Loulnan of Noise 
Unlimited Inc. conducted the testing. G. Mikus and J. Stofanak of Lucent Technologies were present 
during the testing. 

Bellcore Reauirement DescriDtion nU-157) 

Cabinets, equipped with telecommunications equipment and associated cooling fans, shall suppress 
acoustical noise to a level of 65dBA at a distance of 1.5 m (5 A) from the cabinet with the doors 
closed during times of maximum noise generation within the cabinet. 

Test Procedure: 

Sound measurements shall be made in a room or enclosure that duplicates as much as possible the 
acoustic properties of a network facility and the actual service environment. 
The sound level shall be measured by a sound meter meeting ANSI 1.4, and set to the A- 
weighting scale and the slow meter response setting. 
Measurements shall be made in accordance with ANSI S1.18. 
Cabinet doors shall he closed. 
Sound levels produced shall be measured at 5fl from the cabinet surfaces in all horizontal 
directions at a height of 3A from the cabinet-mounting surface. 

Lucent Technologies 
Proprietary-Use Pursuant lo Company Instruction 
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Test Results 

I 
1 
2 
3 

Front 
Left Side 

Rear 
Right Side 

DBA re: 20 uPa I Location Position 

61 
53 
52 
53 

I I I / I I  

Respectfully, 

Gregory P. Mikus 

Lucent Technologies 
bptieiuy-use purmant to Company Instruction 
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INTEROFFICE MEMO 

APPLICATION NO: 064701 (second routing) 

Date May 16,2007 

To Cathy Graves, Project Planner 

From Larry Kasparowitz, Urban Designer 

Re Design Review for new cellular antennae at Ledyrd, 1053 17th Avenue, Santa CrUZ 

GENERAL PLAN I ZONING CODE ISSUES 

Desiqn Review Authority 

13.10.663 General development performance standards for wireless communication facilities 

:valuation Meets criteria Does not meet 
:riteria In code ( J ) criteria ( 9 ) 

Urban Designer's 
Evaluation 

Site location and development of wireless 
mrnmunications facilities shall preserve the visual 
:haracter. native veaetation and aesthetic values of ~ ~ ~~ 

,he parcei on whichsuch facilities are proposed, the 
jurrounding parcels and road right-of-wap, and the 
surrounding land uses to the greatest extent that is 
.ethnically feasible, and shall minimize visual impacts 
3n surrounding land and land uses to the greatest 
sxtent feasible 
Facilities shall be integrated to the maximum extent 
feasible to the existing characteristics of the site, and 
every effort shall be made to avoid, or minimize to the 
maximum extent feasible, visibility of a wireless 
communication facilitv within significant public 

J 

Utilization of camouflaaina andlor stealth techniques 1 J 
shall be encouraged where appropriate. 

characteristics of the site, so as to minimize visual 
Support faciliies shall be integrated to the existing 

4 

- 
J 

Cdocation is generally encouraged in situations 
where it is the least visually obtrusive option, such as 
when increasing the heightlbulk of an existing tower 
would result in less visual impact than constructing a 

- 4 7 -  
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Application No: 06-0701 (second routing) 

vegetation shall be m&imiz&, unless such 
disturbance would substantially reduce the visual 
impacts of the facility. 
Coastal Zone Considerations 
New wireless communication facilities in any portion of 
the Coastal Zone shall be consistent with applicable 
policies of the County Local Coastal Program (LCP) 
and the California Coastal Act. 
No portion of a wireless communication facility shall 
extend onto or impede access to a publicly used 
beach. 
Power and telecommunication lines servicing wireless 
communication facilities in the Coastal Zone shall be 
r e q s l a c e d  underground. 
Consistency with Other Regulations 
All proposed wireless communication facilities shall 
comply with the policies of the Cwnty General 
PlanRocal Coastal Plan and all applicable 
development standards for the zoning district in which 
the facility is to be located, particularly policies for 
protection of visual resources (i.e., General PladLCP 
Section 5.10). Public vistas from scenic roads, as 
designated in General Plan Section 5.10.10, shall be 
afforded the highest level of protection. 
Visual Impacts to Neighboring Parcels 
To minimize visual impacts to surrounding residential 
uses, the base of any new freestanding 
telecommunications tower shall be set back from any 
residentially zoned parcel a distance equal to five 
times the height of the tower, or a minimum of three 
hundred (300) feet, whichever is greater. 

May 16,2007 

J 

J 

J 

J 

J 

Ridgeline Visual Impacts 
Wireless communication facilities proposed for visually 
prominent ridgeline, hillside or hilltop locations shall be 
sited and designed to be as visually unobtrusive as 
possible. Consistent with General Plan/LCP Policy 
6.6.6, wireless communication facilities should be sited 
so the top of the proposed towerifacility is below any 
ridgeline when viewed from public roads in the vicinity. 
If the tower must extend above a ridgeline the 
applicant must carnoidage the tower by utilizing 
stealth techniques and hiding it among surrounding 
vegetation. 

NIA 

NIA 

%e Disturbance 
Disturbance of existing topography and on-site I I NIA 
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Application No: 06-0701 (second routing) 

!valuation Meets criteria Does not meet 
:riteria In code ( r) ) criteria ( J ) 

May 16,2007 

Urban Designefs 
Evaluation 

This requirement may be waived by the decision 
making body if the applicant can prove that the tower 
will not be readily visible from neighboring residential 
structures, or if the applicant can prove that a 
significant area proposed to be served would 
otherwise not be provided personal wireless services 
by the subject carrier, including proving that there are 
no viable, technically feasible, environmentally 

prohibited and restricted areas designated in Section 
1 equivalent or superior alternative sites outside the 

Uon-flammable Materials 
411 wireless communication facilities shall be 
xmstructed of non-flammable material, unless 
;pecifically approved and conditioned by the County to 
38 otherwise (e.g., when a wooden structure may be 
oecessaty to minimize visual impact). 
Tower Type 
All telecommunication towers shall be self-suppotting 
monopoles except where satisfaclory evidence is 
submitted to the appropriate decision-making body 
that a non-monopole (such as a guyed or lattice tower) 
is required or environmentally superior. , 
All guy wires must be sheathed for their entire length 
with a plastic or other suitable covering. 
Support Facilities 
The County strongly encourages all support facilities, 
such as equipment shelters, to be placed in 
underground vaults, so as to minimize visual impacts. 
Any support facilities not placed underground shall be 
located and designed to minimize their visibility and, if 
appropriate, disguise their purpose to make them less 
prominent. These structures should be no taller than 
twelve (12) feet in height, and shall be designed to 
blend with existing architecture andlw the natural 
surroundings in the area or shall be screened from 
sight by mature landscaping. 
Exterior Finish 

antennas, and other components of communication 
facilities shall be of a color approved by the decision 
making body. 
Components of a wireless communication facility 
which will be viewed against soils, trees, or 
grasslands, shall be of a color or colors consistent With 
these landscapes. 

J 

J 

J 

All support facilities, poles, towers, antenna supports, d 

NIA 

NIA 

NIA 
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Application No: 064701 (second routing) 

~ 

'isual Impact Migation 

lay  be required to mitigate potentially significant 
idverse visual impacts, including appropriate 
amouflaging or utilization of stealth techniques. 
Jse of less visually obtrusive design alternatives, such 
IS "mimmell" facility-types that can be mounted upon 
:xisting u t i l i  poles, is encouraged. 
Felecommunication towers designed to look like trees 
e.g., 'monopines") may be favored on wooded sites 
vith existing similar looking trees where they can be 
jesigned to adequately blend with andor mimic the 
?xisting trees. In other cases, stealth-type structures 
hat mimic structures typically found in the built 
mvironment where the facility is located may be 
appropriate (e.g., small scale water towers, barns, and 
Jther typical farm-related structures on or near 
agricultural areas). 
Rooftop or other building mounted antennas designed 
lo blend in with the building's existing architecture shall 

;@?cia1 design of wireless communication facilities 

May 16,2007 

J 

NIA II orooosed stealth tree poles (e.g.. "mOnOPines") 

onto an existing telecommunication tower shall 
generally be favored over construction of a new tower. 

towerslfacilities are required to maintain the 
appearance of the towerfiaciiii, as approved, 
throughout its operational lie. 
Public vistas from scenic roads, as designated in 
General Plan/LCP Section 5.10.10, shall be afforded 
the highest level of protection. 

Ownersloperators of wireless communication 

-. r ~.~ 
lust use bark screeningthat approximates natural 
ark for the entire heiht and circumference of the 
ionopole visible to the public, as technically feasible. 

J 

Except for as provided for under Section 13.10.663 
. b e  
;ent at 

t 

J 

be encouraged. I 
Co-location of a new wireless communication facility I 

I 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

Height 
All towers shall be designed to be the shortest height 
possible so as to minimize visual impact. 
Any applications for towers of a height more than the 
allowed height for structures in the zoning district must 
include a written justification proving the need for a 
tower of that height and the absence of viable 
altematiies that would have less visual impact, and 
shall, in addition to any other required findings andor 
requirements, require a variance approval pursuant to 
Caunty Code Section 13.1 0.230. 

(a)(5), all wireless communication facilities shall 
i unlit except when authorized personnel are pres 

1 
1 night. I I I 
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Application No: 06-0701 (second roothg) May 16,2007 

All wireless communication facilities shall be served by 
the minimum sized roads and parking areas feasible. 

J 

Vegetation Protection and Facility Screening 
In addition to stealth structural designs, vegetative 
screening may be necessary to minimize wireless 
communication facility visibility within public 
viewsheds. 
All new vegetation to be used for screening shall be 
c o m w t h  exismuno- vegetation 
regetahon used f& screening purposes shall be 
capable of providing the required screening upon 
completion of the permitted facility (i.e., an applicant 
cannot rely on the expected future screening 
capabilkies of the vegetation at maturity to provide the 
required immediate screening). 
All telecommunications facilities to be located in areas 
of extensive natural vegetation shall be installed in 
such a manner so as to maintain the existing native 
vegetation. Where necessary, appropriate mature 
landscaping can be used to screen the facility. 
However, so as to not pose an invasive or genetic 
contamination threat to local gene pools, all vegetation 
proposed and/or required to be planted that is 
associated with a wireless communication facility shall 
be non-invasive species native to Santa Cruz County, 
and specifically native to the project location. 
Nownative and/or invasive species shall be prohibited 
(such as any species listed on the California Exotic 
Pest Plant Council "Pest Plant List" in the categories 
entitled 'A, 'B, or 'Red Alert'). Cultivars of native plants 
that may cause genetic pollution (such as all 
manzanita, oak, monkey flower, poppy, lupine, 
paintbrush and ceanothus species) shall be prohibited 
in these relatively pristine areas. 
All wireless communication facility approvals in such 
areas shall be conditioned for the removal of non- 
native invasive plants (e.g., iceplant) in the area 
disturbed by the facility and replanting wifh appropriate 
non-invasive native species capable of providing 
similar or better vegetated screening andlor visual 
enhancement of the facility unless the decision making 
body determines that such removal and replanting 
would be more environmentally damaging than Ieavinc 
the existing non-native and/or invasive species in 
place (e.g., a eucalyptus grove that provides over 
wintering habitat for Monarch butterflies may be better 
left alone). 
All applications shall provide detailed 
landscapelvegetation plans specifying the non- 
invasive native plant species to be used, including 
identification of sources to be used to supply seeds 
and/or plants for the project. 

- 5 1 -  
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Application No: 06-0701 (second routing) May 16,2007 

by a qualified botanist experienced with the types of 
plants associated with the facility area. For purposes of 
this section, "mature landscaping" shall mean trees, 
shrubs or other vegetation of a size that will provide 
the appropriate level of visual screening immediately 
upon installation. 
All nursery stock, construction materials and I 
machine& and personnel shall be free of soil, seeds, 
insects, or microorganisms that could pose a hazard to 
the native species or the natural biological processes 
of the areas surrounding the site (e.g., Argentine ants 
or microorganisms causing Sudden Oak Death or Pine 
Ptch Canker Disease). 
Underground lines shall be routed outside of plant drip 1 
lines to avoid damage to tree and large shrub root 1 
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CENTRAL 
FIRE PROTECTION DISTRICT 

of Santa Cruz County 
Fire Prevention Division 

We have reviewed plans for the above subject project. District requirements appear to have been met. 

The job copies of the building and fire systems plans and permits must be on-site during inspections. 

Submit a check in the amount of $100.00 for this particular plan check, made payable to Central Fire Protection 
District. A $35.00 Late Fee may be added to your plan check fees if payment is not received within 30 days of 
the date of this Discretionary Letter. INVOICE MAILED TO APPLICANT. Please contact the Fire Prevention 
Secretary at (831) 479-6843 for total fees due for your project. 

If you should have any questions regarding the plan check comments, please call me at (831) 479-6843 and 
leave a message, or email me at tomw@centralfDd.com. All other questions may be directed to Fire Prevention 
at (831)479-6843. 

CC: File 8 County 

As a condition of submittal of these plans, the submitter, designer and installer certify that these plans and 
details comply with applicable Specifications, Standards, Codes and Ordinances, agree that they are solely 
responsible for compliance with applicable Specifications, Standards, Codes and Ordinances, and further agree 
to correct any deficiencies noted by this review, subsequent review, inspection or other source. Further, the 
submitter, designer, and installer agrees to hold harmless from any and all alleged claims to have arisen from 
any compliance deficiencies, without prejudice, the reviewer and the Central FPD of Santa Cruz County. 
1808-1 21 906 

I 

930 1 7Ih Avenue, Santa Cruz, CA 95062 
phone (831) 479-6843 fax (831) 479-6847 

Date: 
To: 
Applicant: 
From: 
Subject 
A d d m  
APN: 
occ 
Permit: 

December 19,2006 
Led yard Properties 
Evan Shepherd Reiff 
Tom Wiley 
06-0701 
1053 I F  Ave. 
026-31 1-65 
1808 
20060385 

mailto:tomw@centralfDd.com
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Cathy Graves 

From: Paul Rodrigues 

Sent: 

To: Cathy Graves 
Cc: Melissa Allen; Betsey Lynberg 
Subject: 06-0701 

- 

Wednesday, May 09,2007 11:lO AM 

Cathy, 

As you know Melissa Allen our Planner is still out of the office this week and so we're unable to provide our typical formal RDA 
comments. 

I have reviewed the additional material submitted for application 06-0701, the proposed MetroPCSl Flag Pole on the Ledyard 
properties. It appears that the applicant has responded to most of the concerns expressed by the RDA in previous comments - 
deleting the nigh! lighting of the flag, undergrounding of the overhead wires etc. 

We would defer to the planning department as to a determination whether the required distance from potential residential 
development is appropriate. 

We have only one further comment and that is that the size of the proposed flag appears rather large for this height and size 
pole. There appears to be nothing in the applicant's citation of the US Code which defines what size flag is to be used for this 
particular installation. In looking at the flag pole in front of the County Courts building, it appears that the height of that pole is 
about 50-60 feet and the flag is about 5'-6'x 7-8. The applicant's proposed flag size - 8x12' seems quite large and may appear 
out of proportion to the height of the pole. We would suggest that a smaller flag be used. 

We hope that you find these suggestions useful, please let me know if you have any questions. Thank you for the opportunity to 
comment on these plans. 

Paul Rodrigues 
RDA Project Manager 
x2386 

511 412007 - 5 4 -  
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COUNTY OF SANTA CRUZ 

Inter-Office Correspondence 

DATE: May 16: 2007 

TO: Tom Bums, Planning Director _ _  
Cathy Graves, Planner 

FROM: Supervisor Jan Beautz 

RE: Comments on Application 06-0701, Wireless facility, 1053 17th Ave, AF'N 026-31 1-65 
Second Routing 

This application is for a 50 foot tall wireless communication facility in the area of 17'h Ave and 
Brommer St. Please take the following comments into consideration in your review of this 
application. 

Antennas of this type intentionally focus their energy horizontally. Figure 3B shows that within 
the 1,000 ft radius of the antenna lies both the Simpkins public swimming pool and a portion of 
Shoreline Middle School. This is of particular concern in this case because Shoreline Middle 
School has both first and second story classrooms. As a result, these second story classrooms 
will be subjected to substantially more electromagnetic radiation than they would be at ground 
level. In fact, a review of Figure 3A shows that Shoreline's second story classrooms, at 1,000 
feet from the antenna, will actually receive approximately the same radiation as if they were 
located just 50 feet from the antenna at ground level. It is unlikely that a facility of this-type 
would be allowed were it to be proposed for just 50 feet from a ground level classroom. 

How will the above issue be addressed? 
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Rich Apple 
1682 Colony Way 
SantaCruz, CA 

July 24‘h, 2007 
95062-3066 

Zoning Administrator 
County Government Center 
701 Ocean Street, Room 400 
SantaCruz, CA 95060 

Re: 06-0701 (Proposal Number? Hearing Number?) 
APN(S): 026-3 11-65 (Parcel Number) 

Zoning Administrator, 
t 

I am opposing the Commercial Development Permit request for the wireless 
communication facility at 1053 17’h Avenue in the Live Oak Planning Area, or at least the 
waiver of the requirement that the tower be set back 300-feet from the residentially zoned 
parcels on El Dorado. 

I am opposing the proposal (and if the proposal is accepted, the waiver) based on the 
resulting visibility of the “monopole” from residential areas I live near and walk through. 

It is my understanding that federal laws protecting the telecommunications industry 
do not allow communities to prevent private owners from putting up cell towers based on 
health concerns, so it seems to me that our zoning laws are all we have to control where 
cell towers are placed. 

denied, or at least the waiver to the 300 foot set-back rule denied, based on whatever the 
zoning considerations were to put that 300 foot rule into place to begin with. 

If I’m not up on the rules of the telecommunications act and objections based on the 
possible health risks of cell towers are acceptable for arguments to accept or deny such 
proposals and/or waivers to the 300 foot zoning rule, please also accept my request that the 
proposal or at least the waiver be denied on the “health risk” basis as well. 

It is exactly the zoning laws that many concerned communities across this country 
are using as a means to “not take any chances” with the health of their citizens, especially 
small children. Typically the zoning requirement they use to keep cell towers away from 
residential neighborhoods, public parks, playgrounds and schools is a 500 foot rule rather 
than the 300 foot rule we have. 

will only be able to submit these written comments because my work load and project 
deadlines are too pressing for me to attend this hearing on Friday, August 3‘d. 

In accordance with zoning rules, please accept my request that the proposal be 

So at the very least please do enforce the zoning rules that we have. I regret that 1 

Thank You, 
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~ 

Excellence IS  achieved through a canng partnership David S. Paine, Ed.D. 
Supennrendeni 

David S. Paine, Ed.D. 
Superintendent 

C: I Live Oak School District Board of Trustees 
Jan Beautz, Santa Cruz County Board of Supervisors 

John Laird, California Assembly Member 
Sam Fan, U.S. Representative 
Jessica Middour and Victoria Edgell, Live Oak Elementary Teachers' Association 
Gary Wilson, California School Employees' Association 
Marilyn Garrett 

/ h a  Levine, Santa C m  County Planning 

July 30,2007 

Richard Fontana, General Manager 
Ledyard Company 
1005 17" Avenue 
Santa Cruz, CA 95062 

Dear Mr. Fontana, 

It has recently come to my attention that a cell phone tower is being planned for installation at your site adjacent 
to Shoreline Middle School located at 855 17* Avenue. 

1 acknowledge that there are conflicting views and perspectives about the potential effects of exposure to the 
electromagnetic radiation (Em) produced by such towers. However, when the possibility for potential 
negative impact on students' health and safety becomes a concern, it is incumbent upon the leadership of the 
Live Oak School District to express its concern to the parties involved. 

As a result, 1 am asking that all decisions involving the installation of cell towers be put on hold and that 
prudent caution be exercised until all such towers are proven conclusively to be safe. I am asking specifjcally 

to a later date when members of the school community will be available to 
fl . .  ss' n 

Sincerely, 

& sB.?& 

DISTRICTOFFICE 984-1 BOSTWICKLANE SANTACRUZ, CA95062-I798 (831) 475-6333 FAX (831)475-2638 
Del Mar School 1959 Merrill Street 477-1063 Green Acres School 966 Bosnvick Lane 475-01 11 
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Glenda Hill 

From: Douglas Johnson [djcruzerl @yahoo.wml 

Sent: 
To: 

Cc: 

Subject: Zoning Administrator. Aug. 3 hearing 

Thursday, August 02,2007 2:16 PM 
Don Bussey; Glenda Hill; Cathy Graves; Jan Beauh 

Ellen Pine; Neal Coonerly; Tony Campos; Mark Stone 

August 2,2007 

Don Bussey, Glenda Hill 
Zoning Administrator 
Planning, County of Santa Cruz 
701 Ocean Street, 4th Floor 
Santa Cruz, CA 95060 

Subject: Ledyard Application & Waiver, 06-0701 

Dear Mr. Bussey & Ms. Hill - 

I'm a resident on the southern end of El Dorado Avenue in Santa Cruz and a newcomer to the subject of 
cell phone towers and their impact on neighbors living near them. Since reading your August 3 hearing 
notice, I've been trying to learn about this Ledyard proposal and the issues regarding cell towers. 

1) Would this project increase the sound level generated by Ledyard at night? Would it result in 
Ledyard trucks being "staged" closer to my home? The refrigeration motors droning and restarting on 
the trucks often interferes with my sleep at night. Also, some studies mention continuous low intensity 
electromagnetic radiation (produced by cell towers) as responsible for "changes in sleep patterns." Will 
"humming" or other sound from the tower equipment be added to the trucks' refrigeration motor noise? 

2) What community good or public good would be gained by approving this waiver from the county's 
zoning laws? Wouldn't the waiver result in putting the cell tower project closer to me and my 
neighbors? How would approving this waiver request accomplish a community benefit for me and my 
neighbors? Don't the zoning laws exist for the benefit of the entire neighborhood? Would approving 
this waiver request be fair to the people living near the proposed cell tower project? 

3) I asked Dr. Dean Edell, "America's Doctor," on July 30,2007, if he would want a cell phone tower 
built a few hundred feet fiom his home. He said no. Dr. Edell would object because of the possible 
negative impact on nearby real estate values. Separate from the possible health issues posed by cell 
towers, if people believe cell towers are a health hazard to nearby residents, nearby property values may 
be reduced. 

4) Some studies say continuous exposure to electromagnetic radiation from cell towers sustained by 
nearby neighbors is not healthy. Dr. Dean Me11 told me there are no definitive studies yet that settle the 
health issues conclusively, but he said, ''Occasionally [there's] a 'bump' [an increase in medical statistics] 
for people who work on the [cell] tower(s)." This information may interest Richard Fontana and the 
people who would work on the tower. Dr. Edell added that cell towers may be "like cigarettes" in that 
possible health hazards may not be proven until more scientific studies are completed. 

8/3/2007 
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5) A physician familiar with leukemia research was interviewed by KGO Radio on July 30,2007, 
following the death of former Forty-Niners coach Bill Walsh. The doctor said there are two known 
causes of leukemia: "benzene and radiation.'' I wonder if researchers will eventually discover that 
continuous exposure to cell phone tower radiation is a contributing factor to some incidences of 
leukemia. 

6) What will the tower and facility actually look like? That's not clear to me 

Conclusion 

At minimum, I'd like more time to read the entire project application and the accompanying public 
documents before you make a decision on this matter. Would you be willing to allow neighbors like me 
who live near the proposed cell phone tower to review all of the proposed project's application 
documents before you make any decision on this project and its waiver? 

Sincerely, 

Douglas Johnson 

P. 0. Box 5274 
Santa Cruz, CA 95063 

I - -__________ 
Luggage? GPS? Comic books? 
Check out fitting glftsforgrads at Yahoo! Search. 

8/3/2007 



-----Original Message----- 
From: pleasure point-I @yahoo.com [mailto:pleasure-point-I @yahoo.coml 
Sent: luesday,Auguz 21,2007 420 PM 
To: Cathy Graves; Jan Beautz 
Subject: Cell tower 

0.1.06-0701 1053 17TH AVENUE, SANTA CRUZ 
APN(S): 026-31 1-65 

I would not grant an exemption for the placement of 
this tower. 
The School board seems to have questions about their 
safety. 
As it is close to the swim center, school, neighbors 
and a busy road, it would be wise to use the little 
regulatory power the County has. 
This would seem to be one of the worse places to put a 
tower. even if it may only have health risks. 
Remember DDT, lead paint, X Rays to see how shoes fit, 
even smoking was supposed to be good. 
We have only a tiny amount of say over this 
technology, please do not test it on our kids. 

Thank you 
Charles Paulden 

- 6 0 -  
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From: 

Subject Ledyard noise 

To: Jan.Beau,zeca.santa-cruzcaus 

"Douglas Johnson" <djcrureil @yahoo c o r n  

August 27,2007 

Chairperson Jan Beautz 
County Board of Supervisors 
7511 .OceanStceet,. 5tb.ELoor 
SaotaGrui .Cd~~r@ia-95OfiQ 

Subject: Ledyard noise 

Dear Chairperson Beautz 

,B Q./ 
7-777 7 

Print ~ Close Window 

I've been suffering lor well over a year from the night-time noise generated by the refrigeration motors droning, vibrating 
and periodically restarting on the Ledyard trucks till 3:OOAM or 4:00AM, Sunday night through Thursday night. 

Though he never returned my phone call, Ledyard president and CEO Richard Fontana was kind enough to let me speak 
with Ledyard day manager John Crist and night manager Manny Garbez. I appreciate that communication. A brief 
chronology of my efforts follows. 

3120106 - 3/27/06: After much loss 01 sleep due to night-time Ledyard truck noise, my physician gave me his diagnosis: " I  
think your fatigue is due to sleep disturbance." 

4/19/06: I called Sherifl at 3:30AM to report motor or generator noise restarting every hall hour and keeping me awake 
all night. 

4/20/06: Spoke to Ledyard employee at Ledyards 17th Avenue entrance at 1 :30AM to inquire about 
motor/generator/start-up noise. He said maybe it was freezer generators. 

4/26/06: Told Ledyard day manager John Crist I was losing sleep due to start-up motor or generator noise till 2:30AM 
Seemed to be more noisy lately. I asked i f  it would abate or end. John not sure about source of noise. 

4/27/06: Spoke to John Crist about truck noise. He said generators are tested on Mondays from 9:OOAM to 10:OOAM. 
Generators only used during power failures. No new construction. He said nothing was out 01 norm. John said he didn't 
know what would cause the late-night noise. 

5/8/06: Spoke with Ledyard night manager Manny Garbez about the noise. Said he'd check refrigeration on trucks on 
western Ledyard boundary closest to southern El Dorado Avenue where I live. Manny said, "When temperature goes up 
in refrigeration truck, ["idling"] refrigeration motor restarts to make it colder." 

5/8/06: Told John Crist low, vibrating motor noise interferes with my sleep 

5/9/06: Left message for Manny Garbez. Can droning, vibrating motor noise be stopped, particularly alter midnight? 

5/19/06: Got Richard Fontana's name from reference librarian. Met Mr. Fontana for a few minutes atLedyard. He 
asked, "Can we meet Monday?" I said sure. He gave me his business card. Then John Crist gave me a tour of 
Ledyard. SanlaCmz Asphalt Company near El Dorado Avenue bought by Ledyard. It's now part of western-most 
Ledyard property. Trucks were moved closer to me for a while. Then on my complaint in April 2006, trucks moved more 
toward center of Ledyard property. 

5/22/06: I called Mr. Fontana about "Monday meeting." Told he was "at lunch." I left him phone message. Said I met 

.~ 
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with John Crist to discuss motor start-up noise on refrigeration trucks. I said, "You're in a better position than I an1 to 
know the cause of the noise keeping me awake at night." I added, "I hope the noise can be stopped; particularly atler 
midnight." Never got an answer from Richard Fontana. No "Monday meeting." No subsequent meeting. 

5/31/06: Called Manny Garbez. He described three trucks in "Falcon" area closer to me. Refrigeration motor started up 
at end of my call at 3:30AM. Manny said, "Happy to give you a tour on a non-busy night." 

Note: There's no wall between Ledyard and me. Sound from refrigeration trucks travels straight fromkdyard across 
Johnson Paving to hit my home. 

6/13/06: Asked Manny Garbez for tour. Mentioned droning and humming motor noise 

6/15/06: I drove lo Ledyard and requested tour. Manny Garbez gave me tour of Ledyard near midnight on that 
"non-busy" night. Maybe about 5 or 6 trucks being :'staged" and loaded with refrigerated food. One truck right on 
western-most boundary nearest me had its refrigeration unit running. Manny turned it off. Later, Manny reset another 
trucks refrigerator thermostat from 30 degrees to 38 degrees. Standing near open area on western boundary, I 
explained how noise was traveling through "open" fence to hit my home on El Dorado Avenue. Manny said heavy truck 
traffic on Monday to Thursday. Lighter Friday. Shut down on Saturday. Starts again Sunday. Manny said trucks not 
"staged" near western boundary near me after my April 2006 call. So, why did we see a truck with refrigeration unit 
running on western boundary near me? 

Note: The refrigeration truck noise has continued. Sometimes lighter. Sometimes louder. Sometimes till 4:OOAM. 
Sometimes abating sooner. The number of trucks making noise varies due to Ledyard's scheduling of deliveries. 
Sometimes I sleep. Somelimes I don't. Most of the time I don't sleep. At my request, Rita Winings checked for 
Ledyard's conditions of approval and found none. Rita told me on 8/15/07 that the County Planning Department has "no 
file" and "no use permit" for Ledyard. 

7/31/07: Saw my physician about my health problems due to lack of sleep 

8/15/07: Attended restorative sleep class taught by my physician. 

Note: It seems to me one of the significant contributing factors to the noise from Ledyard hitting my home till 3:OOAM or 
4:OOAM is the absence of a sound wall or sound barrier on Ledyards western boundary closest to El Dorado Avenue. 

Whatever you can do to stop the noise from Ledyard at night would be appreciated. Thank you for your willingness to 
help. 

Sincerely 

DougJohnson 

P. 0. Box 5274 
Saota-Cruz. .CaJifornia.95Of3 
83.1-47919097 
djcruzerl @yahoo.com 

Building a website is a piece of cake. 
Yahoo! Small Business gives you all the tools to aet online. 
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__ Glenda Hill 

From: Rahn Garcia 
Sent: Thursday, August 30,2007 4:49 PM 
To: 'Douglas Johnson' 
Cc: Glenda Hill; Cathy Graves; Don Bussey; Jan Beauh 
Subject: RE: RE: Planner's Justification for Waiver (06-0701) 

Dear Mr. Johnson. 

I'm sorry for the delay in responding to you, however I just reviewed your email having been out of the 
office since the 8th of this month. I'm afraid that 1 am unable to respond to your particular questions as 
this Office does not provide individual members of the public with legal advice. 

As you may be aware: the legal and policy issues associated with the siting of wireless communication 
facilities has been a matter of significant public interest and debate in our county over the past few 
years. You may consider reading some of the staff reports and materials submitted to the Board of 
Supervisors during the development of the County's regulations on wireless communication facilities. 
These materials may be of use to you in addressing your questions. and can be accessed through the 
internet in the archives of the Board (see http://www.co.santa-cruz.ca.us/). 

Sincerely. Rahn Garcia 

[Rahn Garcia] -----Original Message----- 
From: Douglas Johnson [mailto:djcruzerl@yahoo.com] 
Sent: Friday, August 10, 2007 3:39 PM 
To: Rahn Garcia 
Cc: Glenda Hill; Cathy Graves; Don Bussey; Jan Ekauh 
Subjeb: Fwd: RE: Planner's Justification for Waiver (06-0701) 

August 10,2007 

Rahn Garcia 
Assistant County Counsel 
County of Santa Cruz 
701 Ocean Street, 5th Floor 
Santa Cruz. California 95060 

The Zoning Administrator will hear an Aug. 3, 2007, item continued to Sept. 7, 2007, at 
8:30AM regarding a possible waiver for a proposed cell phone tower near my home. The 
tower would be 140 feet fiom residential property. I'm opposed to this proposal. 

I would like to read your reply to some of the questions I raised in my Aug. 5,2007, email 
to the Zoning Aaministrator in "forwarded message attached" below. 

2-E. Is the purpose of our zoning laws to accomplish public good for the community and its 
"needs." or to accomplish private good for one private corporation and its "needs"? 

I 8/31/2007 

Dear Mr. Garcia - 

http://www.co.santa-cruz.ca.us
mailto:djcruzerl@yahoo.com
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4. Does the federal Telecom Act quoted by the Zoning Administrator during the Aug. 3, 
2007, hearing supersede, prevent or nullify any Santa C m  County Planning Department 
public hearing prompted by future scientific studies presenting evidence that RF 
transmissions "may pose a hazard to human health and/or safety"? (Conditions of 
Approval, IV, G; p. 25) 

5.  On what basis, in addition to visual impact, can this proposed waiver be denied? Cathy 
Graves, the project planner, does "not believe there is another reason that the waiver can be 
denied." In your opinion, are there other legally admissible reasons this requested waiver can be 
denied? 

I look forward to your reply. 

Sincerely, 

Douglas Johnson 

P. 0. Box 5274 
Santa Cruz. California 95063 

Note: forwarded message attached 

Got a little couch potato? 
Check out fun summeracti\.ities_for~kids. 

8/3 1/2007 
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From: 
Sent: 
To: 
Subject: 

Don Bussey 
Wednesday, September 05,2007 7:39 AM 
Glenda Hill 
FW: LedyardlMetroPCS Tower 

_ _ _ _ _  Original Message----- 
From: Sherman [mailto:smul23@earthlink.netl 
Sent: Wednesday, September 05, 2007 7:11 AM 
To: Don Bussey 
Subject: re: Ledyard/MetroPCS Tower 

Dear Mr. Bussey, 

As a neighbor of the proposed installation(1 live on Dougmar or.) 
would be better located away from residential/school/business facilities, possibly in an 
area that is isolated away from human habitation, e.g., the mountainous area  in the rural 
section of the county. Conceivably, the same concept of electromagnetic fields likened to 
that of second handsnoke as being injurious to one's good health. 

Sincerely, 
Sherman Unell 

I believe that the tower 

1 
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9/5/07 

Ms. Glenda Hill 
Santa Cruz Cour 

Dear Ms. Hill. 

PI in 0 rtm nt 

I am writing this letter to express my concern about the proposed cell tower that may be 
installed off of 17'h Avenue near Shoreline Middle School. I am a parent of an 8'h grade 
student at Shoreline Middle School, a resident of the immediate vicinity (Silvana Lane), 
and I am employed full time at the end of El Dorado Avenue. 

I am very concerned not only about the health and well-being of myself, my son, my 
family, my co-workers, friends and neighbors, but about the neighborhood compatibility 
of a cell tower being erected in this neighborhood. This has been a small, safe 
community for the many years I have lived here (off and on for 30 + years), raising my 
family. There are a few businesses in the neighborhood, but putting in a cell tower is an 
extreme for this area. It is mostly a residential community with a lot of families living in 
the immediate vicinity. 

Please consider the area and the people who live here and make the decision NOT to 
allow the cell tower be installed. 

Thank you for your time. 

Sincerely, 

Niko Takaoka Shattuck 
(831) 464-5458 

- 6 7 -  
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Septcinher 6.2007 

Cathy (iraxer 
Developnient Review Planner 
Couihj o f  Santa Cruz Planning 1)eprirnent 
701 Ocean Street. 6th Floor 
Smta Crux, CA 95060 

Via Facsimile: (831) 454-2131 d e-mail: PL~8IOYi~a . sanra- f ru~caus  
.. 

RK: Continuance for 06-0701 - Agenda Item # 

Dear Ms. Graves. 

on September 7.2007 

oPCS has been informed that the property o 
in Smta CruL are rcyuesting a one-month c 

rs of Ledyard €'roperties at 1053 1 7:h 
imnce ofitem 06-07111 which was 

scheduled lo he heard at 8-30am on Erida? Septembcr 7.2007 hZetroPC'S 1s in suppon 
of their requesi aid  respectfully requests the coiltinuance on behalf of the propzit) owner 

I hwk you for your time and consideration in this matter. 

Representing meiroPCS 

CC: John Chrisi - Ledyard Properties 
Kersren Rutherford ~ metrol'CS 
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September 6,2007 

Cathy Graves 
Development Review Planner 
County of Santa Cruz Planning Department 
701 Ocean Street, 41h Floor 
Santa Cruz, CA 95060 

Via Facsimile: (831) 454-2131 & e-mail: PLN81O@,co.santa-cruz.ca.us 

RE: Continuance for 06-0701-Agenda Item #: 0.1 on September 7,2007 

Dear Ms. Graves, 

As the property owners of Ledyard Properties at 1053 17'h Avenue in Santa Cruz, we 
respectfully request a continuance of item 06-0701 for a minimum of a month to allow us 
to review materials submitted to the County of Santa Cmz Board of Supervisors which 
may have bearing on this application. 

We appreciate your cooperation in this matter. 

Sincerely, 

John M. Christ 
Vice President 
Ledyard Company 
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Neil Sulborski 

From: Ellen Wood [editor@cruzio.cornj 
Sent:  
To: Net1 Sulborski 
Subject: Re: 0.1.06-0701 --- 1053 lTTH AVENUE, SANTA CRUZ APN(S): 026-311-65 

Thursday, September 06, 2007 6:41 PM 

Attn: Ne11 Sulborski 

Re: 0.1. 06-0701 1053 17TH AVENUE, SANTA CRUZ APN(S): 026-311-65 

Dear Planners: 

I am remiss in getting this to you late, but am hoping you wiU still hear my plea that this proposal (see below) 
NOT be granted. 1 believe this type of installation WILL be a health hazard to those in the area. Furthermore, 
to have this type of facility constructed so close to schools, in my estimation, shows lack of forethought on the 
part  of developer. Surely, something not as potentially dangerous to the healtldwell being of all, could be 
recommended for this site. 

Due to physical limitations, I'm unable to attend tomorrow's meeting. However, I DO HOPE MY VOICE 
WILL BE HEARD! 

Thank you, 

Ellen M. Wood 

357 - 13th Avenue, 

Santa Cruz, CA 

Proposal to construct a new wireless communications facility on a site with a cold storage building and operations 
building. Includes three equipment cabinets on a new concrete slab and three antennas within a 50-foot tall "flagpole" 
monopole with power and telco services to the equipment, and a GPS antenna. Requires a Commercial Development 
Permit and a waiver of the requirement that the tower be set back 300-feet from residentially zoned parcels to 
minimize visual impacts. Property located on the west side of 17th Avenue approximately 450 feet south of the 
intersection with Brommer Street (1053 17th Avenue) in the Live Oak Planning Area. 

OWNER: LEDYARD PROPERTIES 

APPLICANT: EVAN SHEPHERD REIFFl 

SUPERVISORIAL DIST: 1 

PROJECT PLANNER: CATHY GRAVES, 454-3141 

EMAlL: fin8 1 O@xmmta-cruzcaas 
(CONTINUED FROM 8/3/07) 
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Glenda Hill 

From: Diana Susoy [didi@susoy.com] 

Sent: 

To: Glenda Hill 

Subject: Cell Tower Zoning Meeting 

Thursday, September 06,2007 10:43 PM 

Dear Glenda, 

I am a parent of a child in the Live Oak School District, at Shoreline Middle School, as well as 
an employee of the district, a librarian who is working hard to get my library open as soon 
as possible amongst all the construction. I am finding it difficult between parental 
responsibilities and work responsibilities to attend an 8:30am meeting concerning a matter that 
I have interest in. 

I know that the superintendent of our District has asked for a continuance for a meeting that 
could be held at a time that would work better for the people of our community that has a very 
high population of working parents. I am also writing to you asking for that same continuance 
in regards to item #06-0701. 

Diana Susoy 
Resident of Live Oak 

9/7/2007 
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Please submit this letter as part of official public comment at: 
9/7/07 Zoning Administrators’ Public Hearing 

( I  wanted to  attend this rntg i n  person but have lo work and cannot appear in person) 

September 6,2007 

Ms. Glenda Hill 
Zoning Administrator 
Santa Cruz County Planning Department 

Dear Ms. Hill, 

I am writing this letter to express my concern about the proposed cell tower off of 17“’ 
Avenue near Shoreline Middle School and Simpkins Community Center. I am the parent 
of a 6“’ grader who often uses the Simpkins Swim & Community Center, and 1 work full- 
time at the end of El Dorado Avenue. Where 1 work and where my child and I swim; are 
less than 500’ from the proposed tower site. 

The possibility of this Metro PCS tower being installed leaves me very concerned 
because I believe that another cell tower in this neighborhood is incompatible with 
this increasingly residential and community-oriented neighborhood. Even though 
there are some industrial facilities, this is mostly a community where people live and 
gather. I am also very concerned about the health of my child, myself, my co-worker?., 
friends and neighbors. 

In addition I am concerned about visual blight and increased noise for this very family- 
oriented neighborhood. Though 1 am a resident of Aptos, my child and 1 spend significant 
periods of time near this proposed site. 

Also: since Live Oak is a very flat area; I cannot imagine that this proposed new tower 
could be truly necessary for cell coverage. I’ve never heard of any problems with 
coverage in this area for anyone and understand that people with Metro PCS are able to 
use their cell phones on El Dorado. It would seem prudent for the carrier to do an 
alternative analysis to locate a possible secondary site option. 

Please consider this area and the people who live and work here and make the decision 
to allow the cell tower to be installed. Thank you for you attention to this matter. 

- 7 2 -  

s l san  Wallace 
(831) 685-0231 
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Glenda Hill 

From: Cathy Graves 

Sent: Thursday, September 06,2007 4:07 PM 

To: Glenda Hill 

Subject: FW: new cell tower a! shorelinelsimpkins 

Forwarding comments for ZA agenda 

Cathy 
Cathy Graves 
Development Review Planner 
(831) 454-3141 

-----Original Message----- 
From: CARL GRAUE [mailto:bahiacruz@sbcglobal.net] 
Sent: Thursday, September 06, 2007 4:05 PM 
To: Cathy Graves 
Subject: new cell tower at shoreline/slmpkins 

Hello, 
1 am very concerned about the proposed additional cell tower at the Ledyard property near shoreline 
middle school and simpkins swim center. since there is already a tower there and coverage already 
exists ... why do we need more??? Have the neighbors and students been adequately informed about the 
addition of another one? I wonder how it will look in the future when it becomes clear that our 
communitys' safety has been sold off for 'better coverage.' Who will be accountable? 
We are living in a new era regarding the technological age and we need to create a sane wireless policy. 
The science already exists and now it is up to us to catch the laws up .... we feel strongly that schools are 
no place for cell towers. All city schools have close proximity to these towers which emit 
electromagnetic radiation which effects all of us and the animals and plants we live with. We need our 
leaders to take leadership and help us create sane policies for the future. In Europe, they have already 
done the research and have a 1500ft set back from all schools. How long will it take for us to do the 
same. Incidentally, they also have a law saying that children I O  and under cannot use cell phones. The 
science already exists and it is up to us to step up and stand united with all the other families in our 
country and say NO. 

We need you to step up to the plate and help our community now 
Thank you, 
Michelle 
aka Mother Bear 

- 7 3 -  
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September 7, 2007 

Please submit this statement to be part of public comment for Zoning 
Administrators‘ Public Hearing, 9/7/07 

Ms. Glenda Hill 
Zoning Administrator 
Santa Cruz County Planning Department 

Dear Ms. Hill, 

I want to thank you for allowing there to be public commentary today 
so that the local citizens can be in dialogue with their local 
government. For the record I wish to begin by saying that I am 
strongly opposed to the possible installation of the Metro PCS cell 
tower on the Ledyard Properties, at the west end of 1005 17th Ave. I 
work full time on El Dorado Ave and do not wish to be exposed in any 
way to such a cell tower which would be approximately 400-500’ from 
where I work. Here are the reasons for my concern: 

1. Neqative Visual Imoact: The proposed tower would be a “stealth 
tower,” in the shape of a flagpole and per applicant, 50’ high. 
Currently from El Dorado Ave one can see multiple parking lot 
lights in the Ledyard parking lot; while the height of these is 
unknown it is thought that they are in the vicinity of 50’; they 
are quite easy to see from the homes which are on the east & 
west side of El Dorado and which are far beyond the 300’ and 
one can deduce therefore that a flagpole shaped structure would 
be also. There is currently a flagpole-shaped cell tower near the 
corner of Brommer & 17m Ave.; I find this tower ugly visually a t  
as it looks like a smokestack and makes the area look like a 
factory area which it is not. The proposed tower further would 
further contribute to this area looking like an ugly factory area; 
it would cause visual blight. I am aware that many CA 
communities have long-term dialogue with residents about 
putting electric wires underground simply because of visual 
blight and aesthetic reasons and thus I sincerely request that 
this department consider this as an important issue to local 
constituents. I f  there is an actual flag placed on this pseudo- 
flagpole, I believe there is a Ledyard building nearby on the east 
side of the proposed site; this could cramp the flag on at least 
one side, depending upon the exact height of the pole and 
building and I believe create a visual impact which 
communicates disrespect for the American Flag because it is not 
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in a central area in which it can be respected but it could be in 
an area where it would flap against or on a building. 
Additionally, the negative visual impact would be experienced by 
houses which are less than 300’ from the proposed site, thus 
breaking the current 300’ setback ordinance which states these 
structures need to be a t  least 300’ from residences. Also, this 
tower could present a safety risk to the community as there are 
schoolchildren and passersby who may become curious about 
this unusual structure and either attempt to access it by climbing 
the Ledyard fence on the west end of that property or who could 
simply walk onto the unenclosed Ledyard property a t  the east 
end of that property at the open driveway. 

2. The possibility that this requested variance could be granted 
by this department per Planning Dept Code # 13.10.230 is ’a 
discretionary authorization,” by the zoning administration 
and does not need to occur. Additionally in section c, 2 of this 
code it states that “the granting of such variance will be in 
harmony with the general intent and purpose of zoning 
objectives and will not be materially detrimental to public health, 
safety or welfare or injurious to property or improvements in the 
vicinity.” While I realize that the FCC ruling prohibits 
consideration of possible health impact, I will state that there is 
a growing groundswell of knowledge and opposition to cell 
towers across America. This is evidenced in places such as the 
8/23/07 Good Times Article entitled Attack of the Killer EM 
(Electromagnetic) Fields“, letters to the editor in the past 2 
weeks in the Good Times & Santa Cruz Sentinel, coverage of a 
large community protest to  this tower proposal last Friday by lV 
station KION, current legal battles in the District of Columbia 
about cell phones possibly causing brain tumors of 5 plaintiffs 
and on and on. I can only scratch the surface in this sharing to 
begin to describe the growing opposition to these towers and 
technology which already are causing devaluation of real estate 
and is therefore ”injurious” to the value of nearby property, no 
matter how it is zoned. I sincerely ask the current Administrator 
to please be discretionary in this important decision. 

3. Also, this tower is incompatible with the neighborhood and 
adjacent development for several reasons. First, this is a 
neighborhood which houses the Shoreline Middle School less 
than 1000’ away as well as a t  least 2 day care centers (one on 
Brommer and one near Shoreline School; clearly this is a center 
for educating/raising young people not an industrial/commerciaI 
project. Even Live Oak Supervisor, an important community 
leader and local politician, Ian Beautz has written a letter of 
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concern about the schoolchildren on the second floor of the 
school and the possibility of them being significantly affected by 
the placement of this tower. Second, it is approximately less 
than 800’ from Simpkins Swim Center which is a public center 
dedicated to health and leisure of thousands of local residents. 
Third, the “Live Oak Community Center” is housed within 
Simpkins Center and bills itself as ”a centrally located attractive 
venue for receptions, celebrations, community events, and 
meetings.” Fourth, according to the 2004 “Live Oak California” 
booklet published by Live Oak Neighbors & Live Oak Family 
Resource Center,” “Live Oak is a primarily residential community 
located between the cities of Santa Cruz and Capitola ...” I 
believe this booklet goes on to state that “According to the 2000 
Census, the median income In Live Oak is $44,000, almost 20% 
lower than the Santa Cruz County media of $54,000. ”...”Over 
the past decade, the County Redevelopment Agency has 
improved local streets, installed sidewalks and landscaping, build 
new parks and otherwise upgraded many of Live Oak’s 
neighborhoods.” This tower would act in opposition to the trends 
and efforts described in this booklet and it would also possibly be 
a form of classism in the placement of a tower in one of the less 
affluent Santa Cruz neighborhoods. Sth)The proposed tower is 
less than 1000’ from both Schwan Lake State Park &Twin Lakes 
State Park; these are exercise, wellness and socializing areas for 
the community which draw hundreds of people to them every 
day. 6w) Residential development of the area continues rapidly 
as evidenced by the in progress building of condos (“in the 
300’s“) on the corner lot of Brommer & 17th. b’k)%(ib<uiL\? i d h i C I  

4. This tower is unnecessary for coverage. Live Oak is a flat r\ofSe h c r r l S  i4 
area where people easily have cell phone coverage. I have 
never met someone in Live Oak who could not find enough bars on their phone to use it. Also, I understand from speaking to a c a h w w i  

resident on El Dorado that there is a woman living there who 
uses Metro PCS and she reports at least adequate coverage. Is 
there anyone here in the audience today who has Metro PCS in 
this area of Live Oak and who has inadequate coverage? 

interesting t o  note that they of the 5 alternate sites considered, 
3 of the possible hosts turned down the possibility of a lease 
with Metro PCS (2 flat out “were not interested in a lease” and 1 
was not interested in a long-term lease. The fact that 6Oy0 of 
other possible hosts queried refused a contract with Metro PCS 
speaks to the aforementioned issues of neighborhood 
incompatibility and a general growing public awareness that “we 

rui&n4iJ d- 
tkkck-c I 

5. While the applicants conducted ”alternative site analysis” it is 
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don't want these towers in our backyards," for countless 
reasons. 

6. Neaative Health ImtJact & Decrease in Real Estate Values: While 
I understand that the Zoning Administrator cannot base a 
decision on environmental or possible health effects, I would like 
to say for the record that I know that there will be many 
negative ones. In  2005 I bought a lovely home in Live Oak, .2 
mile from a cell tower unbenounced to me; after 2 months I was 
not abie to sleep one night in that house past 4 am and suffered 
debilitating sleep deprivation as well as moderate-high blood 
pressure (where I had always had low blood pressure). I had 
put tens of thousands of dollars into that home thinking I would 
live there a long time and ride my bike to work. I sold it later 
that year and while the market was still rising I was not able to 
recoup all the investment I had put into that house. I personally 
know that these towers cause severe health, financial and 
personal devastation and know that it is only a short matter of 
time before "second hand radiation" is regulated just like second 
hand smoke. 

7. Please see the following compilation of scientific studies detailing 
the impacts of electromagnetic radiation with recommendations 
for changes in public policy at: 
httD://www.bioinitiative.ora/reDort/index.htm. I t  seems that 
cellular companies who want to place towers need to work more 
cooperatively with their potential hosts and neighbors and make 
this information more available, before contracts are siqned. 

Biolnitiative Report: 
A Rationale for a Biologically-based Public Exposure Standard 

for Electromagnetic Fields (ELF and RF) 

Each of W links below opens a PDF fila in a new browser window. Whan done with a particular Ne, dosing the window will bring 
you back to this page. 

August 31,2007 UPDATE: This site was owicially launched 8/31 at 1 a.m. EDT. If you 
downloaded, saved and/or printed any of the report files prior to this, please refer to all updated 
files after this launch date and time. 

SECTION i. Preface 

SECTION ii: Table of Contents 

SECTION 1: Summaty for the Public (Conclusions, Table 1-1) 
Ms. Sage 

SECTION 2: Statement of the Problem 
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Ms. Sage 

SECTION 3: The Existing Public Exposure Standards 
Ms. Sage 

SECTION 4: Evidence for Inadequacy of the Standards 
Ms. Sage 

SECTION 5: Evidence for Effects on Gene and Protein Expression (Transcriptomic and 
Proteomic Research) 
Dr. Xu and Dr. Chen 

SECTION 6: Evidence for Genotoxic Effects - RFR and ELF DNA Damage 
Dr. Lai 

SECTION 7: Evidence for Stress Response (Stress Proteins) 
Dr. Blank 

SECTION 8: Evidence for Effects on Immune Function 
Dr. Johansson 

SECTION 9: Evidence for Effects on Neurology and Behavior 
Dr. Lai 

SECTION I O :  Evidence for Brain Tumors and Acoustic Neuromas 
Dr. Hardell, Dr.Mild and Dr. Kundi 

SECTION 11: Evidence for Childhood Cancers (Leukemia) 
Dr. Kundi 

SECTION 12: Evidence for Effects on Melatonin: Alzheimer's Disease and Breast Cancer 
Dr. Sobel and Dr. Davanipour 

SECTION 13: Evidence for Breast Cancer Promotion (Melatonin links in laboratory and cell 
studies) 
MS. Sage 

SECTION 14: Evidence for Disruption by the Modulating Signal 
Dr. Blackman 

SECTION 15: Evidence Based on EMF Medical Therapeutics 
Ms. Sage 

SECTION 16: The Precautionary Principle 
Mr. Gee 

SECTION 17: Key Scientific Evidence and Public Health Policy Recommendations 
Dr. Carpenter and Ms. Sage 

SECTION 18: List of Participants and Affiliations 
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SECTION 19: Glossary of Terms and Abbreviations 

SECTION 20: APPENDIX - Ambient ELF and RF levels 
Average residential and occupational exposures 

SECTION 21: Acknowledgements 
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September 19,2007 

To Whom This May Concern: 

I t  has come t o  our attention here a t  Shoreline Middle School that there are 
tentative plans t o  put a cell phone tower near the school, We are asking that you 
do not put a tower near our school due t o  the harmful known (and unknown) health 
effects o f  the electromagnetic fields generated by towers. Studies show that 
wireless frequencies have been associated with higher rates of miscarriage, 
testicular cancer, higher rates of breast cancer, and low sperm counts. AS the 
recent article in Santa Cruz' "Good Times" Magazine by Stan Cox stated, other 
countries have already taken the initiative of providing guidelines t o  the industry. 

" A t  the 2006 meeting o f  the International Commission fo r  Electromagnetic 
Safety in Benevento, Italy, 42 scientists from 16 countries signed a resolution 
arguing for much str icter regulation of  EM (electromagnetic) fields from wireless 
communication. Previous t o  that in Germany, a group of physicians signed a paper 
asking for tighter regulations of wireless communication and a prohibition on the 
use of wireless devices by children. I n  the years since more than 3,000 doctors 
have the signed the so-called "Freiburger Appeal" and documents modeled on it." 
(Stan Cox) 

Cox goes on in his article t o  compare the length of time that was needed in 
California t o  get a law in place regarding harmful secondhand smoke. Please do not 
ignore us now that we are asking that you do not put a tower near our middle school 
and expose so many young children and our staff t o  secondhand radiation. We do 
not want a tower in our community. Thank you. 



~ 

Excellence is achieved through a caring partnership David Superinrendenr S. Paine, Ed.D. 

October 9,2007 

Pia Levine 
County of Santa Cruz 
Planning Department 
701 Ocean Street, Suite 410 
Santa Cruz, CA 95060 

Dear Pia, 

Enclosed is a letter from staff members of Shoreline Middle School who are opposed to the proposed cell tower 
at the Ledyards property, adjacent to the school. Please include this letter in the packet for the November 2”d 
public hearing. Thank you. 

Sincerely, 

QLAA44L.A 
David S. Paine, Ed.D. 
Superintendent 

DISTRICT OFFICE 984-1 BOSrWlCK LANE SANTA CRUZ, CA 95062.1798 (831) 475-6333 FAX (831) 475-2638 
Del Mar School 1959 Menill Street 477-1063 
Live Oak School 1916 Capitola Road 475-2000 
OceanAltemative School 984-6 Bostwick Lane 475-0767 

Green Acres School 966 Bostwick Lane 475-01 1 I 
Shoreline Middle School 855 17th Avenue 475-6565 
Cypress Charter High School 2039 M e d l  Street 477-0302 

EXHIBIT IJ ‘ 
wwwlodo 8 1 -z.kl2.ca.us 



MEMORANDUM 

Date: November 7,2007 

To: Planning Commission 

From: Mark Deming, Planning Commission Secreta 

Re: Scheduling Public Hearing for Wireless Communication Facility Permit 

On September 18”, the Board of Supervisors, as a pari of their review of the processing of cell 
tower applications, directed the Planning Department to refer the qJplications for all new cell 
towers proposed to be located near public schools to the Planning Commission for a public 
hearing. The purpose of the direction was to allow the public to have a wider forum to express 
their concerns regarding the impacts of new cell tower development. The Board also 
expressed an interest, but did include it as direction, that the Commission schedule these public 
hearings as nght meetings. 

On November 2&, the Zoning Administrator referred the first of these applications to the 
Planning Commission. Thii application is to construct a “flagpole” cell tower on the Ledyard 
Property (off 17m Avenue) near the Shoreline Middle School. 

Your Commission must address two questions, as follows: 

What meeting date? The next available meeting is December 12* (after that, meeting dates 
include January 9th and 23‘). 

Will you schedule this as a night meeting? 
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County of Santa Cmz 
Planning Department 

Planning Commission 
Meeting Date: I 1/14/07 
Agenda Item: ## 6.1 
Time: After 9:OO a.m. 

Additions to the Staff Report for the 
Planning Commission 

Item: 6.1 

Correspondence 

I - 8 3 -  
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Page 1 of 1 

~ __ _-___ ~ . _ _ _ _  

From: PLN AgendaMail 

Sent: 
To: PLN AgendaMail 

Subject: Agenda Comments 

Tuesday, November 06.2007 2:37 PM 

-.__ ~ 

~ ~ _ _ ~ _ _ _  
Meeting Type : 1 

Meeting Date : 11/14/2007 item Number : 6.10 

Name : Theodora Keny Email : thekeny@comcast.net 

Address : 150 canfield ave. #2 
santa cruz. ca 95060 

Phone : Not Supplied 

Comments : 
Re: Application 06-0701 

I am a concerned resident of this county, with friends and business obligations in the area to be affected by 
this new cell tower. Out of respect for the many residents, parents, students, and business people in this 
affected area who would like to weigh in on this issue, I urge you to schedule a night hearing on this 
application. Thank you. 

1 1 /6/2007 
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Sent: 

To: 
cc: Jan  Beautz 

Subject: Nov. 14, item 6.1 (cell lower) 

Monday, November 05, 2007 6:08 PM 

Planning Commission members & staff. 

As a resident who lives near the site of Ledyard's proposed cell phone tower, I'm requesting that the Planning 
Commission discuss and hear public comment regarding application #06-0701 durhg an evening meeting. 

An evening meeting would allow Shoreline Middle School parents, teachers, staff and students working during the day 
to participate in the hearing. Neighbors and community members working during the day would also be able to attend 
and express themselves during an evening meeting. 

I hope the Planning Commission decides on Nov. 14 to schedule an evening meeting to hear the issues regarding #06- 
0701. 

Sincerely, 

Doug Johnson 

Do You Yahoo!? 
Tired of spam? Yahoo! Mail has the best spam protection around 
http://mail.yahoo.com 

1 1 /6/2007 
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From the September 2007 Idaho Observer: 

The radiation poisoning of America 

Prior to 1996, the wireless age was not coming online fast enough, primarily because communities 
had the authority to block the siting of cell towers. But the Federal Communications Act (1996) made 
it virtually impossible for communities to stop construction of cell towers --even if they pose threats 
to public health and the environment. Since the decision to enter the age of wireless convenience was 
politically determined for us, we have forgotten well-documented safety and environmental concerns 
and, with a devil-may-care zeal that is lethally short-sighted, we have incorporated into our lives 
every wireless toy that comes on the market as quickly as it becomes available. We behave as ifwe 
are addicted to radiation. Our addiction to cell phones has led to harder "drugs" like wireless 
Internet. And now we are bathing in the radiation that our wireless enthusiasm hasfinanced. The 
addicted, uninformed, corporately biased and polit ically-inf uenced may dismiss our 
scientijically-sound concerns about the apocabptic hazards of wireless radiation. But we must not. 
Instead, we must sound the alarm. 

By Amy Worthington 

Illa Garcia wore jewelry the first day she went back to work as a fire lookout for the state of California 
in the summer of 2002. The intense radiation from dozens of RF/microwave antennas surrounding the 
lookout heated the metals on her body enough to bum her skin. "I still have those scars,'' she says. "I 
never wore jewelry to work after that." 

Likely Mountain Lookout, on U.S. Forest Service land with a spectacular view of Mount Shasta, is 
one of thousands of RF/microwave "hot spots" across the nation. A newly-erected cellular 
comniunications tower was only 30 feet from the lookout. "One antenna on that tower was even with 
our heads," recalls Garcia. "We could hear high-pitched buzzing. There were also three state 
communications antennas mounted on the lookout, only 6 feet from where we walked. We climbed 
past them every day." 

Motorola company manuals for management of communications sites confirm that high frequency 
radiation from these antennas is nasty stuff. Safety regulations mandate warning signs, EMF 
awareness training, protective gear, even transmitter deactivation for personnel working that close to 
antennas. Garcia and co-worker Mary Jasso were never warned about the hazards which, they say, 
demonstrates extreme malfeasance on the part of agencies and commercial companies responsible for 
their exposure. 

By the end of fire season, Garcia and Jasso were so ill they were forced to retire and the lookout was 
closed to state personnel. Garcia, 52, is now severely disabled with fibromyalgia, auto-immune 
thyroiditis and acute nerve degeneration. Medical tests con f i i ed  broken DNA strands in her blood 
and abnormal tissue death in her brain. 

Dr. Gunner Heuser, a medical specialist in neurotoxicity, states that Garcia's disorders are a result of 
chronic electromagnetic field exposure in the microwave range and that "she has become totally 
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disabled as a result." Dr. Heuser said, "In my experience patients develop multisystem complaints 
after EMF exposure just as they do afier toxic chemical exposure.'' 

Jasso, who worked the lookout for 11 seasons, is now disabled with brain and lung damage, partial 
left side paralysis, muscle tremors, bone pain and DNA damage. Jasso discovered that all lookouts 
who worked Likely Mountain since 1989 are disabled. At only 61 years of age, she has lost so much 
memory that she cannot remember back to when her first three children were born. She fears that 
communications radiation may be a major factor in the nation's phenomenal epidemics of dementia 
and autism. 

Both women say they have been unjustly denied worker's comp and medical benefits. Their pleas for 
help to state and federal agencies have been fruitless. Between them they have racked up over 
$150,000 in medical bills, although there is no effective treatment for radiation sickness. 

Twenty-two other members of Garcia and Jasso's two families received Likely Mountain radiation 
exposure. All suffer serious and expensive illnesses, including tumors, blood abnormalities, stomach 
problems, lung damage, bone pain, muscle spasms, extreme fatigue, tremors, numbness, impaired 
motor skills, cataracts, memory loss, spine degeneration, sleep problems, low immunity to infection, 
hearing and vision problems, hair loss and allergies. 

Jasso's husband, who often stayed at the lookout, has a rare soft tissue sarcoma known to be radiation 
related. Garcia's husband, who spent little time at the lookout, has systemic cancer that started with 
sarcoma of the colon. Garcia's daughter Teresa was at the lookout for a total of two hours during her 
first pregnancy. Her daughter was born with slight brain damage and immunity problems. "That baby 
was always sick," says Garcia. Teresa spent only three days at the lookout during her second 
pregnancy. Her son was born with autism. 

Garcia and Jasso also have a terminal condition known as "toxic encephalopathy," involving brain 
damage to frontal and temporal lobes. This was confirmed by SPECT brain scans. Twelve others in 
the two-family group who also had the scans were diagnosed with the affliction. "All of us with this 
condition have been told that we're dying," says Garcia. "Our mutated cells will reproduce new 
mutated cells until the body finally shuts down." 

I 

Nuclear bombs on a pole 

Painful conditions endured by the families of Garcia and Jasso are identical to those suffered by 
Japanese victims of gamma wave radiation after nuclear explosions at Hiroshima and Nagasaki in 
1945. Five decades of studies confirm that non-ionizing communications radiation in the 
RF/microwave spectrum has the same effect on human health as ionizing gamma wave radiation from 
nuclear reactions. Leading German radiation expert Dr. Heyo Eckel, an official of the German 
Medical Association, stated, "The injuries that result &om radioactive radiation are identical with the 
effects of electromagnetic radiation. The damages are so similar that they are hard to  differentiate."^ 

Understanding what happened at Likely Mountain is critical to understanding the public health threat 
posed by radiation in the United States. The families of Garcia and Jasso, plus previous lookout 

2 of 19 
109 

9/30/2007 1024 Ahl 



workers and multitudes of tourists who visited Likely Mountain for camping and sightseeing, were 
beamed by the same kind of high frequency radiation that blasts from tens of thousands of 
neighborhood cell towers and rooftop antennas erected across America for wireless communications. 
The city of San Francisco, with an area of only seven square miles, has over 2,500 licensed cell phone 
antennas positioned at 530 locations throughout the city. In practical terms, this city, like thousands of 
others, is being wave-nuked 24 hours a day. 

The identical damage resulting from both radioactive gamma waves and high frequency microwaves 
is a pathological condition in which the nuclei of irradiated human cells splinter into fragments called 
micronuclei. Micronuclei are a definitive pre-cursor of cancer. During the 1986 nuclear reactor 
disaster at Chemobyl in Russia, the ionizing radiation released was equivalent to 400 atomic bombs, 
with an estimated ultimate human toll of 10,000 deaths. Exposed Russians quickly developed blood 
cell micronuclei, leaving them at high risk for cancer. 

What they wouldn't tell us 

RF/microwaves from cell phones and cell tower transmitters also cause micronuclei damage in blood 
cells. This was reported a decade ago by Drs. Hemy Lai and Narendrah Singh, biomedical researchers 
at the University of Washington in Seattle. Dr. Singh is famous for refining comet assay techniques 
used to identify DNA damage. Lai and Singh demonstrated in numerous animal studies that mobile 
phone radiation quickly causes DNA single and double strand breaks at levels well below the current 
federal "safe" exposure standards.2 

The telecommunications industry knows this thanks to its own six-year, wireless technology research 
(WTR) study program mandated by Congress and completed in 1999. Gathering a team of over 200 
doctors, scientists and experts in the field, WTR research showed that human blood exposed to cell 
phone radiation had a 300-percent increase in genetic damage in the form of micronuclei.3 Dr. George 
Carlo, a public health expert who coordinated the WTR studies, confirms that exposure to 
communications radiation from wireless technology is "potentially the biggest health insult" this 
nation has ever seen. Dr. Carlo believes RF/microwave radiation is a greater threat than cigarette 
smoking and asbestos. 

In 2000, European communications giant T-Mobile commissioned the German ECOLOG Institute to 
review all available scientific evidence in regard to health risks for wireless telecommunications. 
ECOLOG found over 220 peer-reviewed, published papers documenting the cancer-initiating and 
cancer-promoting effects of the high frequency radiation employed by wireless technology.4 Many 
corroborating studies have been published since. 

By 2004, 12 research groups from seven European countries cooperating in the REFLEX study project 
confirmed that microwaves from wireless communications devices cause significant single and double 
strand DNA breaks in both human and animal cells under laboratory conditions.5 In 2005, a Chinese 
medical study confirmed statistically significant DNA damage from pulsed microwaves at cell phone 
levelS.6 That same year, University of Chicago researchers described how pulsed communications 
microwaves alter gene expression in human cells at non-thermal exposure levels.7 
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Because gamma waves and RF/microwave radiation are identically carcinogenic and genotoxic to the 
cellular roots of life, the safe dose of either kind of radiation is zero. No study has proven that any 
level of exposure from cell-damaging radiation is safe for humans. Dr. Carlo confirms that cell 
damage is not dose dependant because any exposure level can trigger damage response by cell 
mechanisms.8 

Officials at the U.S. Food and Drug Administration and the National Institutes of Health closely 
reviewed the damning results of WTR studies, which also revealed microwave damage to the blood 
brain barrier, but have chosen to downplay, obfuscate and even deny the irrepressible science of the 
day. Raking in $billions from selling spectrum licenses, the feds have allowed the telecom industry to 
unleash demonstrably dangerous technology which induces millions of people to become 
brain-intimate with improperly tested wireless devices9 and which saturates the nation with 
carcinogenic waves to service those devices. Dr. Carlo says that even the American Cancer Society is 
in bed with the communications industry, which infuses the Society with substantial contributions.lo 

I 

Two ways to die 

Nuking the crew 

The constant roaming pain is intense for 32-year-old Kenneth Hurtado of Southern California. He's 
been to hell and back, starting with a seven-pound tumor on a kidney, diagnosed in 2002. The cancer 
spread to his brain. His first brain tumor was removed by craniotomy, the second by the cyber knife. 
In 2005, cancer nodes were found in his lungs. By 2006, the cancer had metastasized to his legs. This 
year he is battling three excruciating tumors on his spinal cord. Hurtado hates his seizures. His last 
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Medical science illustrates that there are two ways to die from radiation poisoning: Fast bum and slow 
bum. Nuclear flash-burned Japanese had parts of their flesh melt off before they died in agony within 
hours or days. People have also quickly died after walking through powerful radar beams, which can 
microwave-cook internal organs within seconds of exposure. 

Slow-bum radiation mechanisms are cumulative, progressive, ongoing and continual. Thousands of 
Japanese nuke bomb victims died painfully years after exposure. The slow bum process of 
W/microwave exposure is manifested by cancer clusters commonly found in communities irradiated 
by cell tower transmitters. Recent Swedish epidemiological studies confirm that, after 2,000 hours of 
cellular phone exposure, or a latency period of about 10 years, brain cancer risk rises by 240 percent.1 I 

Communications antennas blast the human habitat with many different electromagnetic frequencies 
simultaneously. Human DNA hears this energetic cacophony loud and clear, reacting like the human 
ear would to high volume country music, R&B plus rock and roll screaming from the same speaker 
simultaneously. Irradiated cells struggle to protect themselves against this destructive dissonance by 
hardening their membranes. They cease to receive nourishment, stop releasing toxins, die prematurely 
and spill micronuclei fragments into a sort of "tumor bank account." 



one came on while he was driving. "It's like the devil taking over your body," he says. 

Now unable to work, Hurtado says he was relatively healthy in 1998 when he began a career as an 
installer for a large international corporation manufacturing electronics equipment for wireless 
providers. At the base of cell towers there is an equipment "hut" where installers assemble the radios, 
amplifiers and filters which generate man-made microwave frequencies and route them up to 
transmitter antennas through huge cables. Mounted on sector supports aptly named alpha, beta and 
gamma, the antennas send and receive these carcinogenic radio waves and their pulsed data packets at 
the speed of  light. 

Posted on locked fences around the huts are "danger" warning signs. Hurtado says, "You look around 
these sites and you find many dead birds on the gravel. They can't take the radiation and they'll Just 
die. You don't have to ponder that too long to figure it's bad." 

Hurtado doesn't know how much radiation he got on the job. He says there are at least four 
connection spots inside the hut where radiation can leak. He could not avoid the "heat" when he 
turned the radios on for testing and he wonders if his cancer is the result. "When I first got hired, we 
had safety meetings, but they pretty much minimized the hazards," he remembers. He was issued no 
electromagnetic safety clothing and it was not until 2002 that he got a radiation meter to wear. "The 
meter is supposed to warn you if you are getting too much radiation," he said, "but I put mine on a 
stick and placed it next to antennas and the alarm never went off." 

A medical report in the International Journal of Occupational and Environmental Health confirms 
that workers exposed to high levels of Whicrowave radiation routinely have astronomical cancer 
rates.iz The report notes that, for these workers, the latency period between hjgh radiation exposure 
and illness is short compared to less exposed populations. 

Hurtado said there are many industry workers who are dangerously over-exposed. "I've talked to guys 
on power crews who have to climb around the antennas and they've told me that before a work day is 
half over, they start feeling really sick." He added, "In my mind they are getting cooked." 

Hurtado suspects that, since the early days of the wireless buildout, there has been illegal activity 
related to public exposure from transmission sites. "I'm pretty sure," he says, "that some of the carriers 
are exceeding FCC exposure limits. They can turn the radios and amplifiers up to get a bigger 
footprint and they don't care if the alarms go on once the installers are gone." Regulatory inspectors 
could identify violators because channels can be spectrum analyzed. "But," he says, "there is just no 
one to check and I believe that the public is getting way too much radiation now." 

Regulators asleep at the wheel 

The Federal Communications Commission (FCC), the single agency with authority to regulate the 
communications industry, has neither money, manpower nor motive to properly monitor radiation 
output from hundreds of thousands of commercial wireless installations spewing carcinogenic waves 
across the nation. The FCC admits that physical testing to verify compliance with emissions 
guidelines is relatively rare. 
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Critics say that FCC appointees, with virtually no medical or public health expertise, represent an 
old-boy network and a cheering squad for the telecommunications and broadcast industries. The 
Center for Public Integrjty found that FCC officials have been bribed by the industries with such perks 
as expensive trips to Las Vegas.13 

Dr. Carlo confirms that there is no regulatory accountability. He says, "You have to go to those base 
stations and independently measure what is coming out of them because we have had many instances 
where you have an antenna that is allowed by law to transmit at 100 watts and we have seen up to 900 
to 1000 watts. You can turn things up when nobody is looking."ls 

Neighborhood groups monitoring the broadcastkommunications antenna farm on Lookout Mountain 
near Denver, Colorado, have consistently found that, despite protests to the FCC over nine years, 
radiation on the mountain has been measured at up to 125 percent of exposure levels permitted by 
federal law.15 

Lethal exposure guidelines 

Even if there were reliable compliance monitoring, experts say that FCC public exposure guidelines 
for RF/microwave radiation are deadly because they are based on the obsolete and unfounded theory 
that only power density hot enough to flash-cook tissues is harmful. This puts FCC at odds with 
current scientific evidence regarding the minimum exposure level at which harm to living cells begins. 

Myriad symptoms of radiation poisoning can be induced at exposure levels hundreds, even thousands 
of times lower than current standards permit. Russia's public exposure standards are 100 times more 
stringent than ours because Russian scientists have consistently shown that, at U.S. exposure levels, 
humans develop pathological changes in heart, kidney, liver and brain tissues, plus cancers of all 
typeS.16 

Norbert Hankin, chief of the EPA's Radiation Protection Division, states that the FCC's exposure 
guidelines are protective only against effects arising from a thermal (flash bum) mechanism. He 
concedes that, "the generalization by many, that these guidelines protect human beings from harm by 
any and all mechanisms, is not justified."17 

Thus, public microwave exposure levels tolerated by the FCC and its industry-loaded advisory 
committees are a national health disaster. Yet, for pragmatic and lucrative reasons, federal exposure 
limits have been deliberately set so high that no matter how much additional wireless radiation is 
added to the national burden, it will always be "within standards." 

The FCC regulatory mess comes into focus with the Likely Mountain case. Jasso says that when she 
and Garcia contacted the FCC regarding their radiation injuries, they were met with an appalling lack 
of expertise and concern. "FCC has no answers," Jasso says. "Their exposure guidelines are 
convoluted and nonsensical. They refuse to address problems of multiple antennas, field expansion, 
human body coupling and blood reversal because they want to avoid regulatory problems at 
telecommunication sites." She adds, "FCC will fine a licensee thousands of dollars for not having a 
light installed on top of a telecommunications tower, but they have not issued even a warning letter to 
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their licensees for the injuries that occurred on Likely Mountain. They say injury cannot occur because 
their licensees are regulated." 

Catch 22 

When Garcia and Jasso filed suit against companies operating microwave transmitters on Likely 
Mountain, they could find no attorney who would take their case and they were forced to proceed pro 
se. In August, 2007, a California district court denied their claim, mainly on the grounds that they had 
not proven that the defendants had exceeded FCC exposure guidelines. Under federal law the 
shattered health of 24 people, plus medical testimony, is not sufficient proof of negligence and 
liability. 

Since FCC provides no enforcement monitoring at transmitter sites and since the radiation industry is 
not required to prove with consistent documentation that it is compliant, injured parties have little 
chance of proving non-compliance because the damage to their health often becomes obvious months 
or even years after their typically undocumented exposure. 

The court worried that the Garcia-Jasso case highlights "the conflict between the FCC's delegated 
authority to establish RF radiation guidelines and limits and plaintiffs' attempt to establish that 
wireless facilities like the one at Likely Mountain are ultrahazardous." 

So, while cument science provides ample evidence that FCC's guidelines are ultrahazardous, tlie 
radiation industry hides behind FCC incompetence, simply because FCC retains exclusive authority to 
set the standards. 

The FCC's disastrous authority is calcified by the Telecommunications Act (TCA) of 1996. The 
telecom industry is infamous for lavish "donations" which keep legislators on its leash. Anticipating a 
national radiation health crisis and the public backlash that would follow, the telecom lobby blatantly 
bought itself a provision in the law that prohibits state and local governments from considering 
environmental (health) effects when siting personal wireless service facilities so long as "...such 
facilities comply with the FCC's regulations concerning such emissions." 

Many say the TCA insures that America's war on cancer will never be won, while protecting gross 
polluters from liability. 

On our own 

After passage of the TCA, a group of scientists and engineers, backed by the Communications 
Workers of America, filed suit in federal court. They hoped the Supreme Court would review both the 
FCC's outdated exposure guidelines and the legality of a federal law that severely impedes state and 
local authority in the siting of hazardous transmitters. In 2001, the Supreme Court refused to hear the 
case. The group's subsequent petition to the FCC asking the agency to bring its exposure guidelines 
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current with the latest scientific data was denied.18 

This is where we stand today. The public has no vote, no voice, no choice. Chronic exposure to 
scientifically indefensible levels of DNA-ravaging radiation is now compulsory for everyone in 
America. This is why Garcia and Jasso are ill today; this why the industry enjoys unchallenged power 
to place dangerous transmitters in residential and commercial areas with unsafe setbacks and; this is 
why untold thousands of Americans in buildings with transmitters on the roof are given no safety 
warnings, though they work and dwell in powerful, carcinogenic electromagnetic fields. In the 
meantime, the radiation industry rakes in $billions in quarterly profits, none of which is set aside for 
to pay for the national health catastrophe at hand. 

Every citizen is now condemned to protect and defend himself against radiation assault as best he can. 
There have been a number of lawsuits against the radiation industry since cell towers began going up 
in backyards across the nation. In 2001, a group action lawsuit was filed in South Bend, Indiana, 
by families living in close proximity to towers. The complaint describes health effects suffered by the 
plaintiffs, including heart palpitations, interference with hearing, recurring headaches, short term 
memory loss, sleep disturbances, multiple tumors, glandular problems, chronic fatigue, allergies, 
weakened immune system, miscaniage and inability to Ieam.19 

The South Bend suit was settled out of court on the basis of nuisance and decreased property values. 
Health claims don’t hold water if emissions are within FCC exposure standards. This case is valuable 
for understanding the lunacy of FCC standards. The sick families enlisted the help of radiation 
consultant Bill C u m ,  who honed his expertise as an engineer for Argonne and Livermore labs. Dr. 
Cuny found that one of the towers was irradiating homes at over 65 microwatts per square 
centimeter.20 This power density is well within federal exposure standards, which allow any 
neighborhood to be zapped with at least 580 microwatts per square centimeter, or higher, depending 
on the frequencies. If the families were sick at 65 microwatts/cm22 what would they be at 580? 
Considering that the Soviets used furtive Cold War microwave bombardment to make US embassy 
personal radiation-sick at an average exposure level of only .01 microwatts/cm2, America’s clear and 
present danger is obvious.21 

How radiation sick is America? 

Since the wireless revolution began wave-nuking the U.S. in the 1990s, there have been no federally 
funded health studies to assess the cumulative effects of ever-increasing communications radiation on 
public health. There is no national database enabling citizens to study the location of transmitters in 
their areas. Local and state governments can offer no information on how much commercial wireless 
radiation is contaminating their populations. When trying to find out who owns a tower or which 
companies have transmitters on that tower, citizens usually hit a brick wall. 

Dr. Carlo heads the only independent, post-market health surveillance registry in the nation where 
people can report radiation illness.22 Dr. Carlo said the registry has heard from thousands of people 
who believe that their illnesses, including brain and eye cancers, are due to telecommunications 
radiation from both wireless phones and tower transmitters. In the last two years, the registry has seen 
an upsurge in reports as transmitters become ever more energetically dangerous in order to 

9/30/2007 1024 AM 



accommodate increased data flow for new, multi-media technologies. 

We can only guess how many Americans are in their graves today from microwave assault. Arthur 
Firstenberg, who founded the Cellular Phone Task Force, wrote that, on November 14, 1996, New 
York City’s first digital cellular provider activated thousands of PCS antennae newly erected on the 
rooftops of apartment buildings. Health authorities reported that a severe and lingering flu hit the city 
that same week. In response to its classified newspaper ad advising that radiation sickness is s~milar to 
flu, the Task Force heard back from hundreds of people who reported sudden onset symptoms 
synchronous to microwave startup-symptoms similar to stroke, heart attack and nervous breakdown. 

Firstenberg gathered statistics from the U S .  Centers for Disease Control and analyzed weekly 
mortality statistics published for 122 U.S. cities. Each of dozens of cities recorded a 10-25 percent 
increase in mortality, lasting two to three months, beginning in the week during which that city’s first 
digital cell phone network began commercial service. Sites with no cellular system start up in the 
same time period showed no abnormal increases in mortality.23 

Studies abroad 

Recent health surveys in other nations confmi that people living close to wireless transmitters are in 
big trouble: 

- In 2002, French medical specialists found that people living close to cell towers suffered extreme 
sleep disruption, chronic fatigue, nausea, skin problems, irritability, brain disturbances and 
cardiovascular problems.24 

- German researchers found that people living within 1,200 feet of a transmitter site in the German 
city of Naila had a high rate of cancer and developed their tumors on average eight years earlier than 
the national average. Breast cancer topped the list.25 

- Spanish researchers found that people living within 1,000 feet of cellular antennas had statistically 
significant illness at an average power density of 0.1 1 to 0.19 microwatts km2,  which is thousands of 
times less than allowed by international exposure standards.zh 

An Egyptian medical study found that people living near mobile phone base stations were at high 
risk for developing nerve and psychiatric problems, plus debilitating changes in neurobehavioral 
function. Exposed persons had significantly lower performance on tests for attention, short term 
auditory memory and problem solving.z7 

- Researchers in Israel studied people in the town of Netanya who had lived near a cell tower for 3-7 
years. They had a cancer rate four times higher than the control population. Breast cancer was most 
prevalent.28 

Europe in an uproar 
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A new European Union poll of more than 27,000 people across the continent reveals that 76 percent 
of respondents feel that they are being made ill by wireless transmitters.~9 Seventy-one percent in the 
UK believe they suffer health effects from mast (cell tower) radiation. In April 2007, The London 
Times reported a startling number of cancer clusters in mast neighborhoods. One study in 
Wmickshire,  found 31 cancers around a single street.30 Some sick Brits send their blood to a lab in 
Germany, which uses state of the art methodology to confirm wireless radiation damage. 

Radiation sickness is now so prevalent in Germany that 175 doctors have signed the Bramberger 
Appeal, a document calling the situation a "medical disaster." It asks the German government to 
initiate a national public health investigation. "his appeal closely follows the Freiburger Appeal, 
signed by thousands of German doctors who say they are dealing with an epidemic of severe and 
chronic diseases among both old and young patients exposed to wireless microwave radiation. The 
head ofthe cancer registry in Berlin found that one urban area with cellular antennas had a breast 
cancer rate seven times the national average.31 

Sweden was one of the first nations to go wireless. Swedish neuroscientist, Dr. Olle Johansson; with 
hundreds of published papers to his credit, said that a national epidemic of illness and disability was 
unleashed by the wireless revolution. Long periods of sick leave, attempted suicides and industrial 
accidents all increased simultaneously with introduction of mobile phone radiation. Ninety-nine 
percent of the Swedish population is now under duress of powerful third generation masts. Johansson 
reports that people are plagued with sleep disorders, chronic fatigue that does not respond to rest, 
difficulties with cognitive function and serious blood problems. Recurrent headaches and migraines 
are a "substantial public health problem," he says.32 

Rooftop transmitters, which readily pass microwave radiation into structures, can be a death sentence. 
Across the world there are reports of cancer clusters and extreme illness in office buildings and 
multi-tenant dwellings where antennas are placed on rooftops directly over workers and tenants. In 
2006, the top floors of a Melbourne University office building were closed after a brain tumor cluster 
drew media attention to the risks of communications transmitters on top of the building.33 Likewise, 
ABC's Brisbane television complex, topped with satellite dishes and radio antennas, was the site of a 
well-publicized breast cancer cluster among workers.34 

Deadlier death rays 

In the meantime, the radiation cowboys of America are having a good '01 time because they know 
there's no sheriff in town. The commercial wireless industry is relentless in its drive to construct 
thousands of new transmitter sites in neighborhoods and schoolyards everywhere, while adding more 
powerful antennas at its older sites. Countless WiFi systems, both indoors and out, accommodate 
wireless laptop computers, personal digital assistants, WiFi-enabled phones, gaming devices, video 
cameras, even parking and utility meters. Hundreds of cities already have or are planning to fund WiFi 
networks, each consisting of thousands of small microwave transmitters bolted to buildings, street 
lamps, park benches and bus stops. Some networks are being buried under sidewalks. These access 
points or "nodes" blast carcinogenic energy at 2.4 to 5 gigahertz with virtually no warning signs about 
radiation exposure. WiFi radiation is unregulated by the FCC. 
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Sprint-Nextel and Clearwire are now rolling out in U.S. cities tower-mounted WiMAX transmitters 
providing wireless internet access "to die for." WiMAX is WiFi on steroids. Upon startup of WiMAX 
transmitters near the Swedish village of Gotene, the emergency room at the local hospital was flooded 
by calls from people overcome with pulmonary and cardiovascular symptoms.35 

WiMAX radiation could one day be cranked up to a bone-incinerating 66 gigahertz.36 A single 
WiMAX tower could provide internet coverage for an area of 3,000 square miles, although coverage 
for 6-25 square miles is the norm now. Promoters say WiMAX may some day replace all cable and 
DSI, broadband services and irradiate virtually all rural areas. 

Not a single environmental or public health study has been required as the industry unleashes 
infrastructure for this savage new wireless technology from which no living flesh is able to escape. 

4 The commercial ray-peddlers are not alone in their quest to make the U.S. a radiation wasteland. In 
August, 2007, Congress approved new Homeland Security legislation which funds a program to 
"promote communications compatibility between local, state and federal officials." 

We catch a glimpse of what this portends as the state of New York gears up to erect hundreds of new 
wireless installations for a "Statewide Wireless Network (SWN)," allowing agencies at various 
government Ievels to communicate instantly.37 SWN will blanket 97 percent of the state, adding to the 
fog of commercial wireless pollution. The New York Office for Technology says that the radiation 
power densities of the system will be within FCC limits. 

Angela's story 

Angela Flynn, a 43-year-old caregiver, lives in Santa Cruz, California. Last spring she took classes at 
a local church where wireless antennas were concealed in a chimney on the building. She recalls, 
"Every muscle in my body felt sore. And my joints were feeling creaky. My instructor mentioned how 
people at the women's center on church property had similar symptoms. During my sixth day I had a 
severe reaction. My short term memory was gone and I was disoriented and confused. When the 
instructor asked a question, I could not recall anything from the lecture." 

At night, Angela could not sleep and she would lie awake, feeling her body buzz. She became 
hypersensitive to other sources of electromagnetic radiation. The symptoms became so bothersome 
that she canceled the rest of her course. Using a chart for calculating cumulative, non-ionizing, 
electromagnetic radiation exposure levels, she found that the classes-located only 100 feet from 
antennas in the building-had suffered the highest possible exposure during peak operation. 

"It took a month before I regained my health," she reports. 

When Angela wrote letters to the church inquiring whether it was monitoring the health of the people 
exposed to antenna radiation, church officials were "unresponsive and dismissive." So Angela saw the 
light. She helped organize a community group to put pressure on county officials for answers. After 
hearing community testimony, officials directed the zoning department to create a comprehensive map 
of county transmitter sites and to put together a report on emissions testing. 
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Angela says, "We recently had a delay of an installation of a tower near a middle school. The 
superintendent has even come out against the tower and was instrumental in delaying the hearing on 
the site. He also arranged a school board meeting on the issue." Angela's efforts to share critical 
information with her community made a difference. 

Conclusion 

America must soon face its radiation cataclysm. The EMR Network says that millions of workers 
occupy worksites on a daily basis where operating antenna arrays are camouflaged and where no RF 
safety program is canied out. Thanks to shameless predatory advertising techniques, American youth 
are now literally addicted to "texting," watching TV and accessing the Internet on tiny wireless 
screens. These are the toys that keep cell towers and WiFi hot spots buzzing. A nation that requires 
compulsory mass irradiation to fuel its trivial entertainment needs is surely destined lo have a sickly 
and short-lived population. 

Right now, 1 1.7 million Americans have been diagnosed with cancer. Because humans can harbor 
cancer conditions for years before detection, additional millions of cancer victims are yet 
undiagnosed. The Journal ofOncologv Practice predicts that, by 2020, there wi!i be so many cancer 
cases in the U.S. that doctors may not be able to cope with their caseloads. The report concludes the 
nation could soon face a shortage of up to 4,000 cancer specialists.38 

A recent CBS news series on the raging American cancer epidemic left viewers with the mindset that 
trainloads of federal cash must flow if we are to find the cancer answer. But the cancer cause now 
inundates our cities, roadways, schools, offices and homes. Any environmental stressor that 
jackhammers human cells at millions to billions of cycles per second is a cancer factor. Any 
wave-pollution that breaks the DNA and causes pre-cancerous micronuclei in human blood is a cancer 
factor. Logic tells us that there will be no "answer to cancer" until we eliminate the cancer factors. ._ 

Wireless communications radiation is to America today what DDT, thalidomide, dioxin, benzene, 
Agent Orange and asbestos were yesterday. Historically, the truth about the public health menace of 
extreme toxins is never told until thousands sicken and die. 

Dr. Robert Becker, noted for decades of research on the effects of electromagnetic radiation, has 
warned: "Even if we survive the chemical and atomic threats to our existence, there is the strong 
possibility that increasing electropollution could set in motion irreversible changes leading to our 
extinction before we are even aware of them. All life pulsates in time to the earth and our artificial 
fields cause abnormal reactions in all organisms ... These energies are too dangerous to entrust forever 
to politicians, military leaders and their lapdog researchers."39 

Our mission to save the nation's health and restore sanity in the wireless age seems daunting. The 
wireless juggernaut is an aggressive, mean machine. Federal regulators are clearly compromised and 
incompetent to protect the public health. Uninformed consumers dearly love their magic digital toys 
and don't yet understand the connection between those toys and a national raging cancer epidemic that 
may consume us all. 



Powerful economic interests have lied to us long enough. Americans need and deserve the facts. We 
need dialogue. Wireless radiation is a form of electronic trespass. America must decide whose rights 
are more importan-idlers beaming death rays for gibberish or the elderly with pacemakers who are 
made ill by cell phone and tower radiation wherever they go. Must we all prematurely perish so that 
wireless enthusiasts can capture cell phone photos and instantly send them for processing via 
carcinogen express? Does a human being have the right to NOT be forcibly WiMAXED into a coffin, 
or do only wireless providers and their devotees have rights? 

What can we do? 

We can commit to join the growing radiation awareness movement and continue educating ourselves 
and others. We can employ digital and audio radiation detectors to help safeguard our personal health 
and to demonstrate the ceaseless brutality of ubiquitous wireless radiation which threatens the genetic 
integrity of future generations. We can promote emerging technologies that could make 
communications technologies safer. 

We can demand that federal radiation exposure standards be updated and that wireless emissions from 
transmitters be drastically reduced. We can demand routine compliance testing at all transmitter sites. 
We can see to it that people living and working near transmitters be given opportunity to report their 
illnesses in national surveys. Proper epidemiological studies must be conducted and their results 
published and broadly disseminated. Federal communications law must be rewritten so that local 
jurisdictions can regain their right to consider health and environment when reviewing wireless siting 
applications. 

Each of us can break the seductive, but oppressive wireless habit ourselves. We can play no game, use 
no wireless Internet system, make no trivial phone call that necessitates enlarging America's dense 
forest of wireless transmitters. 

If no one buys WiMAX-enabled devices and related services, the system will fail. Whenever possible, 
we can go back to the old-fashioned, corded phones and message machines which made yesteryear a 
far more healthy time. We can encourage others to contact us by land line only. 

Can we enjoy a leisurely conversation knowing that an irradiated caller risks disease and disability for 
mindless chatter? What good is wireless convenience if it means being ultimately tethered to a 
hospital bed? We can teach our children that health is more important than passing convenience and 
instant gratification. 

According to OSHA, no environment should be deliberately made hazardous. Backed by current 
scientific knowledge, we can refuse to work or shop in an environment which endangers our health. 
We can demand that megahertz and gigahertz cordless phones, walkie talkie radios, WLAN and WiFi 
systems be removed &om schools, offices, hospitals and any public place where people are grossly 
irradiated without their informed consent. Second hand smoke is bad; second hand radiation is worse. 

We wish to thank the courageous radiation victims interviewed for this report who have generously 
revealed the details of their personal suffering in order to wam others. Following their example, we 
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rnust continue undaunted in the moral quest to protect the national health and restore the world to 
sanity before it is too late. 

Meters and resources 

The ElectroSmog Detector allows you to HEAR the RF/microwave pollution in your environment. 
(See ad on page 14 of the hardcopy edition of The IO). 

The Trifield Meter ($130), produced by Alpha Lab, is used mainly to measure the milligauss of 
electromagnetic fields coming from 60 hertz sources. Use this digital meter to make sure your living 
and working spaces are under 2 milligauss. Alpha Lab's Microwave Power Density Meter ($320) is a 
more sensitive digital microwave meter that will help you assess the kilohertz, megahertz and 
gigahertz radiation in our wireless environment. This easy-read meter measures microwave radiation 
in microwatts per cm2, allowing comparison of your readings to the 5 microwatts per cm2 used by the 
Russians to make our embassy staff sick. Remember, people inside the embassy reportedly received 
only about .01 mjcrowatts per cm2. For more information, contact Alpha Lab Inc., 1280 South 300 
West, Salt Lake City, Utah 84101; (800) 658-7030; www.trifield.com 

For a list of more expensive professional meters available, go to: www.microwavenews.com. On the 
left side of the home page find a link called "Radiation Meters." 

Alan Broadband produces radiation detection devices with models ranging in price from $1 59 to 
$2,800. The $159 model, while not giving detailed readings, is an extremely sensitive and sturdy 
instrument that gives an accurate dial read on whether or not radiation is present and its relative 
intensity. It lets you know when you are being irradiated and serves as an excellent tool to illustrate 
exposure levels to others. For more information, contact Alan Broadband 93 Arch St., Redwood 
City, California 94062; (888) 369-9627; R?vw.zapchecker.com 

Books 

CelIPhones: Invkible Hazards in the Wireless Age, Dr. George Carlo and Martin Schram, Carroll & 
Graf Publishers, 2001. 

Cellular Telephone Russian Roulette, Robert C. Kane, Vantage Press, 2001. 

Cell Towers: Wireless Convenience or Environmental Hazard? The Berkshire-Litchfield 
Environmental Council, Edited by B. Blake Levitt, 2000. Order from Barnes and Noble. 

Websites 

These websites provide excellent information on all aspects of health and other issues relating to 
electromagnetic fields and radio frequency/microwave radiation. 

www.buer~erwelle.com This excellent German (but in English) site features RF/microwave radiation 
news from all over the world. The science keeps pouring in and this is where to find it, along with lots 
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of human interest. 

www.cprnewsbureau.org This is an excellent source of up-to-date news on wireless issues 

www.emmetwork.org This site has superb resources organized by professionals with expertise in all 
facets of our FW/microwave radiation problem. 

www.safewireless.org This site features Dr. Carlo's Mobil Telephone Health Concerns Registry 
where people can report ill health effects from living near microwave transmitters or from the use of 
wireless devices. It also features great news reports. 

www.microwavenews.com This is home to Microwave News, an excellent monthly publication. It 
offers cutting edge science reports, plus a great archive. 

www.sageassociates.net This site provides valuable information on how to make homes and ofices 
safer in the wireless age. 

CAUTION: There are many devices on the market claiming to protect wireless users from radiation. 
These include: air tube headsets, ferrite bead clip-ons and an array of paste-ons advertised to cut down 
on thermal effects or deflect negative energy. Energy testing, kinesiology and meter readings indicate 
that these mitigation devices DO NOT adequately protect against the brutal force of near field 
microwave radiation. You can investigate the effectiveness of these devices by metering radiation 
levels while using them. If radiation pours from your "safe" headset, don't bank your life on it. If 
practiced in the art of kinesiology, you can also "muscle test" the effectiveness of the radiation 
mitigation device. The human body becomes very weak when irradiated with any man-made 
frequency, especially microwaves. If a protective device is really working, you will not detect muscle 
weakness when using a wireless phone or gadget. 

Remember when there were no cellphones? 

By Don Harkins 

As her friend and editor for over a decade now, I have gown alongside Amy in her research on 
chemtrails, depleted uranium and radiation. There is zero doubt in our hearts and minds that Amy's 
references are sound, her interpretation of data flawless and her intentions purely honorable and 
compassionate. 

That means use of cell phones, WiFi, WiMax and WID is not only suicide, but complicity in a "slow 
burn" form of mass murder. If second-hand cigarette smoke bothers you, how does it compare to 
second hand radiation? Well, it doesn't. Using a cell phone in proximity to others only increases the 
intensity of the ambient levels of radiation that are omnipresent to support wireless personal 
communication networks. Where nonsmokers can remove themselves or the smoker from the room, 
noncellphoneusers (one word) cannot escape radiation by going to another room. In other words, 
everyone is bathing in dangerous levels of cellphone "smoke" whether you are "smoking" or not. 

When the wireless age was growing in earnest in the late 90s, people kept telling Ingri and 1, "You 
really need to get cell phones-they are so convenient." 
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We opted not to for the same reason we have never acquired a laptop computer: If we are away from 
our desk that means we are (temporarily) FREE!-free of the phone and free of the computer. 

The next stage, by the early OOs, people began saying to us, "Don, Ingri, you really need to get cell 
phones so it will be more convenient for us to get ahold of you." 

Now, when the subject of ow having resisted carrying cell phones to this point comes up in 
conversation, people say, "You are so lucky." 

It's not luck-we just didn't like the idea of being "on call" all the time and our lifestylesjust didn't 
evolve to include cell phones. We have only known for a couple years how deadly they are. 

But, for cellphoneusers (one word), the novelty of cell phones has been replaced with addiction and 
the convenience has been replaced with enslavement. In that sense, we are lucky. 

The three following comments represent the most common justifications people recite for using cell 
phones: 

"But with my job, I have to have one." 

"They are handy in an emergency." 

I "This way, the kids (the wife/?lusband/friends/business contacts) can always get ahold of me." 

But consider these responses from noncellphoneusers: 

"Is your job worth irradiating yourself and the world around you?" 

"What didyou do in an emergency BC (thatS "before cellphones')?" 

"Are you sure that you are so darned important that you can't just have people leave a message on a 
land line recorder and check messages now and then?" 

And one bonus retort: " r a n  induse  is using your addiction to wireless toys as a means tojinance 
the erection o fa  communications infustructure that intends io control all lge on earth en route to 
destroying it, should you choose to buy its services?" 

The truth is you can do your job without a cell phone-r find another one. 

You can prepare in advance for emergencies like we used to. 

And, it is true, we aren't so important that people can't wait a few minutes or a few hours to talk to us. 
@wH) 

Notes: 

1. Interview with Dr. Eckel published by Schwabischen Post 12-07-06. Find interview at 
I~~~w.hese-nrniecr.ore. See "The Cell Nucleus is Mutating." 
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2. " Neurological Effects of Radiofrequency Electromagnetic Radiation," a paper presented by Dr. Lai to 
the Mobile Phones and Health Symposium, October 2528,1998, University ofVienna. Also "DNA Damage 
and Cell Phone Radiation," www.rfsafe.com, 11-02-05. 

3. Cell Phones: Invisible Hazards in the Wireless Age, Dr. George Carlo and Martin Schram, Carroll & Graf 
Publishers, 2001, p.151. 

4. " Mobile Telecommunications and Health-Summary of the ECOLOG study for T-Mobile, 2000," Find 
this summary at  www.hescproject.org. 

5. "Cell Phone Radiation Harms DNA, Study Claims," (Reuters) MSNBC, 12-04-04. Also "Mobile Phone 
Radiation Harms DNA," R Moss, CPR News Bureau, 10-16-06. 

6. "RF-Induced DNA Breaks Reported in China," Microwave News, 09-29-05. This report comes from the 
Zhejiang University School of Medicine. 

7. "2.45 GHz radiofrequency fields alter gene expression in cultured human cells," Lee S et al, Department 
of Medicine, University of Chicago, PubMed 16107253. 

8 "Health Social Services and Housing SubPanel  Telephone Mast Review," a public discussion by Dr. 
George Carlo, 2-26-07. Find this excellent dissertation at  wvw. safewireless.org. 

9. Few Americans b o w  that cell phones have never been safety tested thanks to the FDA, which exempted 
cell phones from prcmarke t  testing based on a "low power exclusion" rule. 

10. "The American Cancer Society is Misleading the Public," Dr. George Carlo, 8-5-07. Find this statement 
at www.buergerwelle.com. 

11. "Long-Term Mobile Phone Use Raises Brain Tumor Risk Study," Reuters, 03-31-06. This research was 
conducted by the Swedish National lnstitute for Working Life whose scientists studied 905 people with 
malignant brain tumors to confirm a 240% increased risk of brain tumors after heavy mobile phone use. 

12. "Cancer in Radar Technicians Exposed to RF/Microwave Radiation: Sentinel Episodes," Richter E. et 
al, I n t  J. Occup Environ Health 6 (3):187-193,2000. 

13. "FCC Lives Large off Lobbyist Bribes," Capitol Hill Blue, 05-22-03, capitolhillblue.com. 

14. "Health Social Services and Housing Sub-panel Telephone Mast Review," public discussion by Dr. 
George Carlo, 2-26-07. Find this excellent dissertation at  www. safewireless.org. 

15. See wvww.c-a-r-e.ow for information about groups affected by Lookout Mountain broadcast antennas. 

16. For a n  excellent chart comparing biological effects at  power density levels and a list of international 
exposure standards, go to: "Radio Wave Packet," Arthur Fintenberg, Cellular Phone Task Force, Sept 
2001; also find this power density list at: "Analysis of Health and Environmental Effects of Proposed San 
Francisco Earthlink WiFi Network, Magda Havas, Ph.D, Trent University, May 2007. 

17. Quote from letter by Norbert Hankin, chief environmental scientist with EPA's Radiation Protection 
Division. This letter was received by EMR Network 7-16-02 and can be found at www.emmetwork.org. 

18. "Supreme Court Rebuffs Challenge to U.S. Tower Policy," MicrowaveNews, JanJFeb 2001. 

EMR Network Petition For Inquiry To Consider Amendment of Parts I and 2 of the FCC's Rules Concerning 
the Environmental Effects of Radiofrequency Radiation, September 25,2001. See also FCC order to deny 
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application for review filed by the EMR Network, adopted July 28,2003. 

19. Hicks, Onnink, Barber, Pennington v. Horvath Communications, Cause No.71C01-0107-CP St. Joseph 
Circuit Court, S t  Joseph County, Indiana. 

20. "Some Unexpected Health Hazards Associated with Cell Tower Siting," Bill P.Curry, PhD., Cell 
Towers: Wireless Convenience or Environmentol Hozord? 'The Berkshire-Litchfield Environmental Council, 
edited by B. Blake Levitt, 2000. See chapter 6. 

21. Practical Guidelines lo Protect Human Heolth Agoinst Electromagneric Radiation Emined in Mobile 
Telephony, Summary June  2001, Miguel Muntane Condeminas, industrial engineer for Consulting 
Comunicacio i Disseny S.L, Barcelona, m.co-di0eic.ictnet.es. See Section 4.3.1 "US Embassy in Moscow 
Study." 

22. See www.health-concerns.org. and www.safewireless.ore. These sites provide a pathway to access Dr. 
Carlo's Mobil Telephone Health Concerns Registry where people can report ill health effects from living 
near microwave transmitters or  from the use of wireless devices. 

23. "Electromagnetic, Fields, (EMF) Killing Fields," Arthur Firsteuberg, The Ecologist, v. 34, n. 5, 
6-10-2004. 

24. "Study of the health of people living in the vicinity of mobile phone base stations: I. influences of 
distance and sex," R. Santini et al, Institut National des Sciences AppliquCes-laboratoire de 
biochimie-pharmacologie, 2002. 

25. "Cancer Risks from Microwaves Confirmed," Dr. Mae-Wan Ho, Institute of Science in Society press 
release, 5-24-07. 

26. "The Microwave Syndrome- a preliminary study in Spain," Navarro E. et al, Biology and Medicine, 22 
(2 823) 161-169,2003; also " The Microwave Syndrome- Further Aspects o fa  Spanish Study," Oberfeld G 
et  a1 2004, International Conference Proceedings, Kos, Greece 2004. 

27. "Neurobehavioral Effects Among Inhabitants Around Mobile Phone Base Stations," Abdel-Rassoul et 
al, Neurotoxicology, 8-01-2006. 

28. "Increase of Cancer Near Cell-Phone Transmitter Station," Wolf D. and Wolf, International Journal of 
Cancer Prevention 1-2, April 2004. 

29. "Two in Three Believe Radiation from Pbones Damaged their Health," Geoffrey Lean, 7-8-07 
Independen: on Sunday, U.K. 

30. "Cancer Cluster a t  Phone Masts, '' Times On Line, The Sunday Times, UK 4-22-07. 

31. Report by Roland Stabenow, 9-21-06, bead of cancer registry in Berlin. 

32. "How Shall We Cope With the lncreasiug Amounts of Airborne Radiation?" Olle Johansson, Journal of 
the Australasian College of Environmental Medicine, Dee. 2006. 

33. "Building Top Floors Closed After Brain Tumor Alert," Lisa Macnamara, The Australian, UK, 
05-13-07. Read this report at  www.rense.com. 

34. "Cancer Strikes 12 Female Staffers," Tony Koch, Omega-News, 4-06-07. 

35. Swedes Hit Hard By WiMax, 6-12-06, Reported hy Swedish media about Swedish town Gotene. Hospital 
eniergency room flooded with calls regarding headaches, difficulty breathing, blurry vision and heart 
problems. At least 5 people had to leave their homes. 
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36. "How WiMAX Works," E. Grabianowski and Marshal Brain, www. computer.howstuf€works.com 

37. "250-foot Tower Raises New Bellevue Fears", John Hopkins, Cheekrowogo Tim& 8-09-2007; See also 
"Congress Approves Homeland Security Bill," Spencer Hsu, Washington Posl OS-07-07. 

38. Jonrnal of Oncology Practice, Vol. 3, No. 2, March 2007: 79-86. 

39. Robert Becker, Tlre Body EIectric. 1986. 
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Information On Human Exposure To Radiofrequency Fields From Cellular and 
PCS Radio Transmitters 

- - 
(1) Cellular and PCS base stations 

Radiofrequencies constitute part of the overall electromagnetic spectrum. Cellular 
communications systems use frequencies in the 800-900 megahertz (MHz) portion 
of the radiofrequency (RF) spectrum (frequencies formerly used for UHF-TV 
broadcasting), and transmitters in the Personal Communications Service (PCS) use 
frequencies in the range of 1850-1990 MHz. Primary antennas for cellular and PCS 
transmissions are usually located on towers, water tanks and other elevated 
structures including rooftops and the sides of buildings. The combination of 
antennas and associated electronic equipment is referred to as a cellular or PCS 
base station" or "cell site." Typical heights for base station towers or structures are 
50-200 feet. A typical cellular base station may utilize several "omni-directional" 
antennas that look like poles or whips, 10 to 15 feet in length. PCS (and also many 
cellular) base stations use a number of "sector" antennas that look like rectangular 
panels. The dimensions of a sector antenna are typically 1 foot by 4 feet. Antennas 
are usually arranged in three groups of three with one antenna in each group used 
to transmit signals to mobile units (car phones or hand-held phones). The other two 
antennas in each group are used to receive signals from mobile units. 

The Federal Communications Commission (FCC) authorizes cellular and PCS carriers 
in various service areas around the country. A t  a cell site, the total RF power that 
could be transmitted from each transmitting antenna a t  a cell site depends on the 
number of radio channels (transmitters) that have been authorized and the power 
of each transmitter. Typically, for a cellular base station, a maximum of 21 
channels per sector (depending on the system) could be used. Thus, for a typical 
cell site utilizing sector antennas, each of the three transmitting antennas could be 
connected to up to 21 transmitters for a total of 63 transmitters per site. When 
omni-directional antennas are used, up to  96 transmitters could be implemented a t  
a cell site, but this would be very unusual. While a typical base station could have 
as many as 6 3  transmitters, not all of the transmitters would be expected to 
operate simultaneously thus reducing overall emission levels. For the case of PCS 
base stations, fewer transmitters are normally required due to the relatively greater 
number of base stations. 

Althouah the FCC Dermits an effective radiated power (ERP) of up to 500 watts per - 
channel (depending on the tower height), the majority-of cellular base stations in 
urban and suburban areas operate at an ERP of 100 watts per channel or less. An 
ERP of 100 watts corresponds to an actual radiated power of 5-10 watts, depending 
on the type of antenna used (ERP is not equivalent to the power that is radiated but 
is a measure of the directional characteristics of the antenna). As the capacity of a 
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system is expanded by dividing cells, i.e., adding additional base stations, lower 
ERPs are normally used. In urban areas, an ERP of 10 watts per channel 
(corresponding to a radiated power of 0.5 - 1 watt) or less is commonly used. For 
PCS base stations, even lower radiated power levels are normally used. 

The signal from a cellular or PCS base station antenna is essentially directed toward 
the horizon in a relatively narrow beam in the vertical plane. For example, the 
radiation pattern for an omni-directional antenna might be compared to a thin 
doughnut or pancake centered around the antenna while the pattern for a sector 
antenna is fan-shaped, like a wedge cut from a pie. As with all forms of 
electromagnetic energy, the power density from a cellular or PCS transmitter 
decreases rapidly (according to an inverse square law) as one moves away from 
the antenna. Consequently, normal ground-level exposure is much less than 
exposures that might be encountered if one were very close to  the antenna and in 
its main transmitted beam. Measurements made near typical cellular and PCS 
installations have shown that ground-level power densities are well below limits 
recommended by RF/microwave safety standards. 

I n  1996, the FCC adopted updated guidelines for evaluating human exposure to 
radiofrequency (RF) fields from fixed transmitting antennas such as those used for 
cellular radio and PCS base stations'. The new guidelines for cellular and PCS base 
stations are identical to those recommended by the National Council on Radiation 
Protection and Measurements (NCRP)'. These guidelines are also similar to the 
1992 guidelines recommended by the American National Standards Institute and 
the Institute of Electrical and Electronics Engineers (ANSI/IEEE C95.1-1992)3. The 
FCC adopted guidelines for hand-held RF devices, such as cellular and PCS phones, 
that are the same as those recommended by the ANSI/IEEE and NCRP guidelines 
(see later discussion). 

I n  the case of cellular base station transmitters, at  a frequency of 869 MHz (the 
lowest frequency used), the FCC's RF exposure guidelines recommend a maximum 
permissible exposure level of the general public (or exposure in "uncontrolled" 
environments) of about 580 microwatts per square centimeter (pW/cm2), as 
averaged over any thirty-minute period. This limit is many times greater than RF 
levels typical found near the base of typical cellular towers or in the vicinity of 
other, lower-powered cellular base station transmitters. For example, measurement 
data obtained from various sources have consistently indicated that "worst-case" 
ground-level power densities near typical cellular towers are on the order of 1 
vW/cm2 or less (usually significantly less). Calculations corresponding to a "worst- 
case" situation (all transmitters operating simultaneously and continuously at  the 
maximum licensed power) show that in order to be exposed to levels near the 
FCC's limits for cellular frequencies, an individual would essentially have to remain 
in the main transmitting beam (at the height of the antenna) and within a few feet 
from the antenna. This makes it extremely unlikely that a member of the general 
public could be exposed to RF levels in excess of these guidelines from cellular base 
station transmitters. 

For PCS base station transmitters, the same type of analysis holds, except that at  
the PCS transmitting frequencies (1850-1990 MHz) the FCC's exposure limits for 
the public are 1000 pW/cm2. Therefore, there would typically be an even greater 
margin of safety between actual public exposure levels and the recognized safety 
limit. 

When cellular and PCS antennas are mounted at rooftop locations it is possible that 
RF levels greater than 1 pW/cm2 could be present on the rooftop itself. This might 
become an issue if the rooftop were accessible to  maintenance personnel or others. 
However, exposures approaching or exceeding the safety guidelines are only likely 
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to be encountered very close to  and directly in front of the antennas. Even if RF 
levels were to be higher than desirable on a rooftop, appropriate restrictions could 
be placed on access. Factoring in the time-averaging aspects of safety standards 
could also be used to reduce potential exposure. The fact that rooftop cellular and 
PCS antennas usually operate at  lower power levels than antennas on free-standing 
towers makes excessive exposure conditions on rooftops even less likely. This 
reason and the significant signal attenuation of a building's roof also minimizes any 
chance for harmful exposure of persons living or working within the building itself. 

- 
(2) Mobile (vehicle-mounted) antennas 

Vehicle-mounted antennas used for cellular communications normally operate at a 
power level of 3 watts or less. These cellular antennas are typically mounted on the 
roof, on the trunk, or on the rear window of a car or truck. Studies have shown that 
in order to  be exposed to RF levels that approach the safety guidelines it would be 
necessary to  remain very close to a vehicle-mounted cellular antenna. For example, 
a study done for AT&T Bell Laboratories by the University of Washington 
documented typical and "worst-case" exposure levels and specific absorption rates 
(SAR) for vehicle occupants and persons standing close to vehicle-mounted cellular 
antennas. Worst-case exposure conditions were considered when an individual was 
at  the closest possible distance from the antenna. Several configurations were 
tested using adult and child "phantom" models. 

The results of this study showed that the highest exposure (1900 pW/cm2) 
occurred with a female model at a distance of 9.7 cm (3.8 inches) from one of the 
antennas operating at  a power level of 3 watts. Although this level is nominally in 
excess of the FCC's exposure limits for power density at  this frequency, analysis of 
the data indicated that the antenna would have to  be driven to 7 W of power before 
the limit for specific absorption rate (SAR) allowed by the FCC guidelines would be 
exceeded. The intermittent nature of transmission and the improbability that a 
person would remain so close to  the antenna for any length of time further reduces 
the potential for excessive exposure. 

The University of Washington study also indicated that vehicle occupants are 
effectively shielded by the metal body. Motorola, Inc., in comments filed with the 
FCC, has expressed the opinion that proper installation of a vehicle-mounted 
antenna to  maximize the shielding effect is an effective way of limiting exposure. 
Motorola and other companies have recommended antenna installation either in the 
center of the roof or the center of the trunk. In response to  concerns expressed 
over the commonly-used rear-window mounted cellular antennas, Motorola has 
recommended a minimum separation distance of 30-60 cm (1 -2 feet) to  minimize 
exposure to vehicle occupants resulting from antenna mismatch for this type of 
antenna installation. 

In summary, from data gathered to  date, it appears that properly installed, vehicle- 
mounted, personal wireless transceivers using up to  3 watts of power would result 
in maximum exposure levels in or near the vehicle that are well below the FCC's 
safety limits. This assumes that the transmitting antenna is at  least 15 cm (about 6 
inches) or more from vehicle occupants. Time-averaging of exposure (either a 6 or 
30 minute period is specified) will usually result in still lower values when compared 
with safety guidelines. 

s3 
(3) Hand-held cellular telephones and PCS devices 

A question that often arises is whether there may be potential heal 
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the RF emissions from hand-held cellular telephones and PCS devices. The FCC'S 
exposure guidelines, and the ANSI/IEEE and NCRP guidelines upon which they are 
based, specify limits for human exposure to RF emissions from hand-held RF 
devices in terms of specific absorption rate (SAR). For exposure of the general 
public, e.g., exposure of the user of a cellular or PCS phone, the SAR limit is an 
absorption threshold of 1.6 watts/kg (W/kg), as measured over any one gram of 
tissue. 

Measurements and computational analysis of SAR in models of the human head and 
other studies of SAR distribution using hand-held cellular and PCS phones have 
shown that, in general, the 1.6 W/kg limit is unlikely to  be exceeded under normal 
conditions of use. Before FCC approval can be granted for marketing o f  a cellular or 
PCS phone, compliance with the 1.6 W/kg limit must be demonstrated. Also, testing 
of hand-held phones is normally done under conditions of maximum power usage. 
In reality, normal power usage is less and is dependent on distance of the user 
from the base station transmitter. 

I n  recent years publicity, speculation and concern over claims of possible health 
effects due to RF fields from hand-held wireless telephones prompted industry- 
sponsored groups, such as Wireless Technology Research, L.L.C. (WTR) and 
Motorola, Inc., to  initiate research programs aimed at investigating whether there is 
any risk to users of these devices. Past studies carried out at frequencies both 
higher and lower than those used for cellular and PCS phones have led expert 
organizations to conclude that typical RF exposures from these devices are safe. 
However, the Federal Government is monitoring the results of the ongoing industry- 
sponsored research through an inter-agency working group led by the EPA and the 
FDA's Center for Devices and Radiological Health. 

In a 1993 "Talk Paper," the FDA stated that it did not have enough information at 
that time to rule out the possibility of risk, but if such a risk exists "it is probably 
small." The FDA concluded that there is no proof that cellular telephones can be 
harmful, but if individuals remain concerned several precautionary actions could be 
taken. These included limiting conversations on hand-held cellular telephones to 
those that are essential and making greater use of telephones with vehicle- 
mounted antennas where there is a greater separation distance between the user 
and the radiating structure. 

* * *  

NOTE: For more information on these and other RF-related topics, you may call the 
FCC's toll-free number: 1-888-CALL FCC (1-888-225-5322) or contact the FCC's RF 
Safety Program, in the Office of Engineering and Technology, at (202) 418-2464. 
Information is also available at the FCC's Office o f  Engineering and Technology 
World Wide Web Site under the "RF Safety" heading a t  the following address: 
httD://www.fcc.aov/oet/rfsafetu/. 

- = Endnotes: 

1. FCC Report and Order in ET Docket 93-62; 61 Federal Register 41006 (August 7, 1996); 
11 FCC Record 15123 (1997). See also, FCC Second Memorandum Opinion and Order, 
ET Docket 93-62, 62 Federal Register 47960 (September 12, 1997), 12 FCC Record 
13494 (1997). For more information on these documents contact the FCCs toll-free 
number: 1-888-CALL FCC (1-888-225-5322). They may also be viewed and downloaded 
at the FCC's Office of Engineering and Technoiogy World Wide Web Site under the "RF 
Safety" heading at the following address: www.fcc.gov!oet/rfsafety. The FCCs RF 
exposure guidelines are based on recomniendations made to the FCC by U.S. federal 
safety and health agencies such as the Environmental Protection A 

- 1 x n .  I"" 

http:llwww. fcc.govloet/rfsafety/cellpcs.html 

http:llwww


I OET -- Human Exposure To Radiofrequency Fields From Cellular and PCS Radio Transmitters Page 5 of 5 
Food and Drug Administration (FDA). the National Institute for Occupational Safety and 
Health (NIOSH) and the Occupational Safety and Health Administration (OSHA). 

2. The NCRP is a non-profit corporation chartered by congress to develop information and 
recommendations concerning radiation protection. 

3. The American National Standards Institute is a non-profit, privately-funded, membership 
organization that coordinates development of voluntary national standards in the United 
States. The IEEE is a non-profit technical and professional engineering society. 

last reviewedhpdated 1/9/06 
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Telecom Towers Tsunami 
By B. Blake Levitt 

There ore medical andpolitical romificotions lo cell lower siting in  our  comfy 

Guest editorial published in The New Mi/ford (Cn Times, Morch 3, 2000 

8. Blake Levin, a fomer New York Times science writer, ishe author afElecnomogrieric Fields: A C o m e r ’ s  Guide IO fhe Issues ondHow Io Prorecr 
Ovrselves (Harcow Bmce, 1995) for which she won an award from he American Medical Writers Assadation. She l ive  io Warren, CT 

Litchfield County-along with the rest of the country-is suffering a telecommunications tower blitzkrieg. The local press has 
done an excellent job of covering the subject with one exception-the medical implications of tower siting. 

At its core, this is a medical and an environmental issue. In emphasizing aesthetics, such as hiding antennas in church 
steeples, our premier planners are missing a critical opportunity to exercise prudent avoidance and precautionary 
principles-wise courses of action now recommended by doctors and public health officials all over the world. 

Here is a partial list oiMD’s who are calling for prudent avoidance when siting antennas close to the population, 
particularly near schools: Dr. David Ozonoff, Dept. of Environmental Health, Boston University; Dr. Kathleen Thurmond, 
Harvard Medical School; Dr. Joseph Brain, Harvard School of Public Health, State University ofNew York at Albany; Dr. 
Kathleen M. Fagan, Division of Occupational and Environmental Medicine, Cleveland, Ohio; Dr. Cathey Falvo, International 
and General Public Health, New York Medical College; Dr. Philip I. Landrigan, Depamnent of Community and Preventive 
Medicine, Children‘s Health and the Environment, Mt. Sinai-School ofMedicine and many others. 

And from the ever-blunt Helen Caldicott, MD, co-founder of Physicians for Social Responsibility, this e-mail statement: 
“Radiofrequencies emitted from mobile telephone towers will have deleterious medical effects to people within the near 
vicinity according to a large body of scientific literamre. Babies and children will be panicularly sensitive lo the mutagenic 
and carcinogenic effec!s of this radiof:.qcency~radiztion. It is therefore ccmiza! to place one of there eerizls on or ”ear a 
school.. .” c; 

m 

So what’s going on here? Could w e  reoIfy have another emerging public health problem? Like lead poisoning? DDT? 
Ashestor? Tobacco smoke? This time with ambient, low-level, non-ionizing radialion? Many now suspect so. 

What  w e  are talking about is the huildout o f a  new technology in close proximi* to the  human population for the first 
time in our  evolutionary history, with no clear understanding ofthe bioefiects. Despite what industry says, no safe level 
of radiofrequency radiation has ever been determined. The standards in place at the Federal Communications Commission 
(FCC) are considered seriously flawed. Important questions raised over 50 years ago regarding radiofrequency (RF) 
radiation used in these and myriad other wireless technologies have never been resolved. 

Outside of industry spokesmen, few experts who take an in-depth (vs. a cursory) look at the science feel comfortable with this 
today. The FCC standards are based on models for acute, thermal exposures only, with downward extrapolations built in for 
presuhiitibns of safety. But adverse non-thermal effects, far below the standards, have been noted time and again in the 
research.,, Ih bkfier words, the standards can guarantee we won’t cook-like in a microwave oven which uses frequencies 
very  cl&& 

The st&& hsed to  reach these conclusions about safety are also suspect. Scientists, from the physics and engineering 
disciplineWhe non-living sciences), have baditionally used test designs of high-power, short-term expomres then extrapolated 
to presumptions about long-term, low-level exposures such as those who live near RF installations experience. But are these 
comparable? Again, many think not. 

Scientists from the biology disciplines (the living sciences) point out that living systems are far more complex than inanimate 
physics models. They say that inappropriate research has consistently been used to reach inappropriate conclusions and 
it’s been generated by the wrong professions. 

There is a federal RF Interagency Work Group comprised of division directors from the FCC, FDA, OSHA, EPA and NlOSH 
trying to address some of these problems. 

digiinl PCS cell-phone technology-but they cannot guarantee anything else. 
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In lune 1999 the group issued an RF guidelines paper outlining the tasks at hand. In it they recognize that the current standards 
are based on acute exposures that are engineering dosimetry models, not an biological principles. They acknowledge that 
exnapolation of acute effects data to chronic exposure conditions is uncertain. 

The zoning preemptions for RF contained in the Telecommunications Act of 1996 were not an accident. The telecom 
industry knew they could never develop a ground-based system (vs. a more expensive satellite system) without such 
preemptions because whenever the subject ofRF health effects gets a serious airing at the local level, the industry loses. 
Individuals may want their cell phones, which are  voluntary W exposures, but no one wants a 24-hour involuntary 
exposure near an antenna array. 

Behind the scenes, this industry plays hardball. In 1994, they asked fhe FCC to preempt all local zoning. In 1997, they 
asked the FCC to forbid the discussion of RF health effects at local zoning. (Don’t they know we have a’First Amendment 
here?) Also in 1997, they asked the FCC to declare i t  illegal for communities to make them prove they are in compliance with 
the standards. (The FCC hasn’t granted any of these requests.) 

The industry has repeatedly tried for interstate commeice status, which would override local zoning. John McCain heads the 
commerce comminee. He is a pro-industry advocate. He has refused to allow citizens to testify at committee hearings; only 
industry reps are allowed. During the first six months of 1999 alone, telecommunications companies spent Over $3,000,000 on 
lobbying legislators. Few vote against them. 

But most ominously for  our  churches and towns, this industry has consistently tried lo shift all liability onto the site 
owners and away from themselves as providers of fhe service. Using third-party tower builders--verticalreal estate 
companies like SBA currently nolling Litchfield County- is another way of shifting liability. The service providers get an 
extra layer in between themselves and the community. And the tower companies understand the RF risks only too well. They 
are set up as holding companies with their assets tied up in subsidiary companies, meaning most of their assets are untouchable 
in lawsuits. High-risk companies always do this. 

The Telecom Act only preempted for service providers, not for tower speculators. Tower companies hope local governments ~. ~ ~~ ~ . ~ ~ .. . ~. 
won’t p i t e  figure thai.&ieout: ~ c: 
This entire industry has carefully crafted insulation around itself, but the question remains, against what? 

Here’s a sampling Of the non-thermal “contraband”sdence theydon’t want us  to talk about at public hharjngs: 

* In the 80’s aAd ~O’S,  Dr. William Ross Adey, aneuroscientist, and Dr. Carl Blackman, a biophysicist atihe ,. , 
found in severa$smdies that the human anatomy has critical “windows” in which we respond to some f 
hut not to  others. At Set intervals in the non-ionizing bands they observed a dramatic cellular effect called calcium ion 

cellular effects. 
calcium for a host of important functions. This work could indicate any number of adverse 

and,N:P:Singh, at the University of Washington. Seattle, found both double and single-strand 
m?lsepxposed to cellular and PCS-frequency pulsed microwave~.,~ouble-strapd DNA breaks 

are thought not to iepair them+e!ves and can lead to mutations. Dr; Lai recently published a smdy 
defects in test animals exp 

In 1996,Dr. Michael Repacholi found.? significant increase in B-cell lymphomas in test mice exposed to long-term, 
low-level pulsed microwave frequencies in the cellular and PCS range. Changes in B-cells in the immune system are 
implicated in roughly 85 percent of all cancers. 

The work ofDr. Stanislaw Szmigielski in Poland on microwave and radar personnel has found sharp increases in 
cancers-including lymphomas, melanomas, leukemias and brain tumors-as well as high blood pressure, headaches, 
memory loss, and brain damage. Also noted were immune system abnormalities. About 10 other studies have found 
immune-system suppression. 

In 1984, DI. William Arthur Guy, at the University of Washington, Seattle, found an increase in malignant endocrine 
gland tumors and in benign adrenal gland tumors in test animals. 

d to low-level pulsed microwaves. 
, . .. .:. . ~ .  
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= In 1975. researcher Alan Frey reported for the first time increases in the permeability 01 the blood-hrain barrier in test 
animals exposed to pulsed microwaves similar to what is used today in digital PCS systems. The blood-brain barricr 
protecs the brain from access by viruses, bacteria and toxins. 

In 1975, Dr. William Bise, osing 10 human test subjects, found severe alterations in human electroencephalograms at 
microwave and RP power levels that are now common in  most urban areas due to ambient RF. Tbe yearlong study 
documented a kind of entrainment phenomenon of the test subjecu’ brain waves with the external exposures. and radicai 
changes in mood and behavior. 

. In 1992. Dr. JosephKirchvink, a geobiologist, discovered magnetite in bnmaa brain tissue in the blood-brain barrier 
and in the meninges which covers the brain. Magnetite interactn a million times more stronglywith external magnetic 
fields than with any 
it as a navigational tool. Any standards for RF exposure presume humans do not manufacture magnetite. 

There are indications that some frequencies may be unsafe at any intensity. This is a crucial point when 
telecommunications reps talk about how low-power their installations are, likening them to 25- and 100-wan lightbulhs. 
(What they leave out is that it is IO0 watts of effective radiated power per chamel. There can be dozens of channels on 
one antenna, and dozens of antennas on one installation.) 

The pulsing factor of RF alnn-ucb as that used in the newer digital PCS and High Definition Television (BDTV) 
technologies-has been found to be a signiRcani varbble  in adverse effects. Dr. lerty Phillips has found in several 
studies that W pulsing of tumrogenic cell cultures accelerated their already abnormal growth rates by 3000 percent. And 
recent research from China found that important portals on the cell’s surface are fantastically sensitive to low-intmsily 
pulsed RF signals. The presence of such signals alone was found to completely alter the information reaching the 
interior of the cell. This is critical information with implications for everything from cancer. to genetic mutations, to 
immune system dysfunction, among many other things. 

biological material. Many species-bees. buds, butterflies. fisk-mannfacture magnetite and use 

. 

. 

There is fedrral legidation to remedy this. Senator Patrick Leahy (DVT) introduced Senate Bill 1538 that would restore all 
local siting control for RF. Representative Bernie Sanders (I-VT) has introduced similar legislation at the US. House of 
Representatives (HR 2834 and 2835). There are $10 million research appropriations anacbed to these bills, with funds directed 
to theNational Institutes of Health. [Render, please note os of 10/02 the above hills were updnted as sepnrote bills: S.3102. 
S.3103 andHR.5631. HRS632. Sponsors were Senators Lenhy(7T. J e f o r d s w .  Murray(WA). ond Dodd(CT). nnd 
Congressmen S n n d e r s m .  Tancredo(C0). DavispL). andShays(CV. 7’hese hiih will be reintroduced in the new session .J 
There is cnrrently no federal researeh effort into RF. Industry, with its inheren1 bias and with decades of well-leveled 
accusation$ of research tampering, controls the sbow. Four independent hioelecfromagnetic research labs have folded 
within the last five years due to absence of funding. It’s imperative, in the face of this buildout, that an unbiased research 
program without industry influence be initiated It’s a no-bramer, actually ... 

Is there contradictory science that would indicate we don’t have reason for concern? Of course. Are there people of good faith 
on both sides of this issue? Of course. 

But as laymen. it is still our obligation to err on the side of caution, especially wherc ow children are concerned. 

Hide antennas in church stceples? Near schools? Near homes? Our planners might want to rethink that recommendation, 
They can be held personaily liable, too. 

Lo 

. .  
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IGUMED. Berg~eesLr. 57.79713 Bad Sadingen 

T d  07761 913490. FAX913491. m a i l :  igurned@grnrde 

9. Oktober 2002 

FREIBURGER APPEAL 

Out of great concern for the health of our fellow human beings do we - as established 
physicians of all fields, especially that of environmental medicine - turn to the medical 
establishment and those in public health and political domains, as well as to the pub- 
lic. 

We have observed, in recent years, a dramatic rise in severe and chronic diseases 
among our patients, especially: 

Learning, concentration, and behavioural disorders (e.9. attention deficit 
disorder, ADD) 
Extreme fiuctuations in blood pressure, ever harder to iniiuence with 
medications 

Heart attacks and strokes among an increasingly younger population 
Brain-degenerative diseases (e.g. Alzheimer's) and epilepsy 
Cancerous afflictions: leukemia, brain tumors 

Heart rhythm disorders 
rn . 

Moreover, we have observed an ever-increasing occurrence of various'disorders, of- 
ten misdiagnosed in patients as psychosomatic: 

Headaches, migraines 
* Chronic exhaustion 

Inner agitation 
i Sleeplessness. ~~ daytime sleepiness .~ 

Susceptibility to infection 
Tinnitus 

Nervous and connective tissue pains, for which the usual causes do not 
explain even the most conspicuous symptoms 

Since the living environment and lifestyles of our patients are familiar to us, we can 
see - especially after carefully-directed inquiry - a clear temporal and spatial correla- 

d 
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tion between the appearance of disease and exposure to pulsed high-frequency mi- 
crowave radiation (HFMR), such as: 

Intensive mobile telephone use . 
Installation of a mobile telephone sending station in the near vicinity 

Installation of a digital cordless (DECT) telephone at home or in the 
neighbourhood 

We can no longer believe this to be purely coincidence. for: 

Too often do we observe a marked concentration of particular illnesses in 
correspondingly HFMR-polluted areas or apartments; - 
Too often does a long-term disease or affliction improve or disappear in a 
relatively short time after reduction or elimination of HFMR pollution in the 
patient‘s environment; 
Too often are our observations confirmed by on-site measurements of 
HFMR of unusual intensity. 

On the basis of our daily experiences, we hold the current mobile communications 
technology (introduced in 1992 and since then globally extensive) and cordless digital 
telephones (DECT standard) to be among the fundamental triggers for this fatal de- 
velopment. One can no longer evade these pulsed microwaves. They heighten the 
risk of already-present chemicallphysical infl%?nces, stress the body’s immune sys- 
tem, and can bring the body’s still-functlonlng regulatory mechanisms to a halt. Preg- 
nant women, children, adolescents, elderiy and slck people are especially at risk. 

Our therapeutic efforts to restore health are becoming increasingly less effective: the 
unimpeded and continuous penetration of radiation into living and working areas - 
particularly bedrooms, an essential place for relaxation, regeneration and healing - 
causes uninterrupted stress and prevents the patrent‘s thorough recovery. 

In the face of this disquieting development, we feel obliged to inform the public of our 
observations - especially since hearing that the German courts regard any danger 
from mobile telephone radiation as “purely hypothetical” (see the decisions of the con- 
stitutional court In Karlsruhe and the administrative court in Mannheim, Spring 2002). 

What we experience in the daily reality of our medical practice is anything but hypo- 
thetical! We see the rising number of chronically sick patients also as the resull of an 
irresponsible ”safety limits” policy, which fails to take the protection of the public from 
the short- and long-term effects of mobile telephone radiation as its cnterium for ac- 
tion. Instead, it submits to the dictates of a technology already long recognized as 
dangerous. For us, this is the beginning of a very serious development through which 
the health of many people is being threatened. 

We will no longer be made to wait upon further unreal research results -which in our 
experience are often influenced by the communications industry -while evidential 
studies go on being ignored. We find it to be of urgent necessity that we act now! 

~~ 
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Above all, we are, as doctors, the advocates for our patients. In the interest of all 
those concerned. whose basic right to life and freedom from bodily harm is currently 
being put a! &ke, we appea! !o !hose in !he spheres of pditics and pub!ic heal?h. 
Please support the following demands with your influence: 

o New health-friendly communications techniques, given independent risk 
assessments before their introduction 

and, as immediate measures and transitional steps: 

Stricter safety limits and major reduction of sender output and HFMR pol- 
lution on a justifiable scale, especially in areas of sleep and convales- 
cence 
A say on the part of local citizens and communities regarding the placing 
of antennae (which in a democracy should be taken for granted) 
Education of the public, especially of mobile telephone users, regarding 
the health risks of electromagnetic fields 
Ban on mobile telephone use by small children, and restrictions on use by 
adolescents 
Ban on mobile telephone use and digital cordless (DECT) telephones in 
preschools, schools, hospitals, nursing homes, events halls, public build- 
ings and vehicles (as with the ban on smoking) 

Revision of DEGT standards for cordless telephones with the goal of re- 
ducing radiation intensity and limiting actual use time, as well as avoiding 
the biologically critical HFMR pulsation 
Industry-independent research, finally with the inclusion of amply avail- 
able critical research results and our medical observations 

m . Mobile telephone and HFMR-free zones (as with auto-free areas) I% 
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Blind Faith in Wireless Technology - 
Facts Everyone Should Know 

Humans are electromagnetic beings. Our cells continuously communicate with each 
ither through electrical micro currents. Wireless technology (i.e. cell phones, wireless 
:omputers, radar, radidtelevision broadcast) transmits information through the use of 
tlectromagnetic radiation (EMR). This ever-increasing background radiation has the ability 
o disrupt the communication between our body's cells, resulting in abnormal functions in 
he developing cells of children, as well as adults and other living creatures. 

Even though some radiation is natural, the emissions coming from these 
echnologies contain very different characteristics than anything that exists in nature, at 
evels much higher than the earth's natural background. The intensity level of 900 
Aegaherh radiation required to operate a cellular telephone is 2 billion times higher than 
he earth's natural radiation or the levels at which human beings evolved. 

People who live in close proximity to a transmitting facility (such as rmf-mounted 
antennas or freestanding towers) have already begun to exhibit symptoms of 
?nvironmental EMR exposure. Symptoms include: short-term memory loss, sleep 
listurbances, nausea, chronic headaches, skin rashes, fatigue and disorientation. In 
iugust of 2004, the International Association of Firefighters - the largest labor union for 
irefighters in the US and Canada -voted not to allow new antenna facilities to be placed 
)n or near fire stations. Firefighters are among the first workers to be exposed to low-level 
ransmitting antennas for sustained periods of time over the past few years. Many are now 
)eginning to show symptoms of environmental EMR exposure. This should automatically 
.aise wncems for children in schools with wireless computer networks, and send up red 2 

d lags to boards of education considering leasing school property for cell towers. 

The United States government safety rules for maximum allowable exposure to 
:itizens from an antenna or cell phone do not take scientific studies past 1985 into 
:onsideration. The current Federal Communications Commission (FCC) standards for 
ambient exposures were established in 1996, but the FCC has thus far refused to revisit 
[hem or incorporate 20 more years of pertinent research into their allowances. Adverse 
3ffects to living cells have been shown worldwide in numerous studies of EMR at levels fa1 
below those now allowed by the FCC. For example, studies have found that one two- 
minute cell phone MII made by a child affects hislher brain activity for up to an hour 
afterward. 

When we use wireless technology we are not only potentially harming ourselves 
but also those around us - the same way second hand smoke affects others. EMR is a 
form of air pollution, tm. A cell phone emits radiation in a radius of approximately 2 yards. 
Children are particularly vulnerable because their cells are still developing. 

Unfortunately because we can't see EMR, we tend to think it's not there. But just 
because you can't see radio and television waves, doesn't mean you don't hear the sounds 
or see the pictures. You can't see cell phone transmissions but the phones still ring. 

Contrary to popular belief, wireless technology has not been proven safe by the 
FCC or the wireless industry itself. This technology has advanced at an unprecedented 
rate without regard to the impact on the health and well being of the people engaged in its 
use, or living in the vicinity of antenna sites. Who will be held responsible? 

For more information and to view many of the international scientific 
studies on record visit our website www.emrpolicy.org. Please feel free to copy and 
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distribute this pamphlet. 
PLEASE HELP BY MAKING A DONATION THROUGH OUR 'WEBSITE! 
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Subject: An Interesting Letter to 

Dear Ms. Levitt 

3lake Levitt "Our WiFi was making our st ;ickl" - 
- Original Message - 
From: Paul Dovon 
To: d.oyon,e~~~g_mail.com 
Sent: Tuesday, March 27,2007 

My son has been having serious ailments over the last 6 months 
including: Severe and constant headaches, leg pains, poor sleep, and 
even heart palpitations. Various specialists were at a loss as to why he 
had these conditions! The only thing that showed Up in extensive 
bloodwork was a low IgA level. I did some research and figured out that 
it may be the WiFi Wireless Internet I installed in our home exactly 6 
months prior. 

So I quietly unhooked the system, and monitored my son so not to tell 
him of my changes. Sure enough, within hours his headache that he had 
without pause for 6 months went away. We're about 2 weeks from when I 
first disabled the WiFi system and my sons ENTIRE medical symptom list 
has complete cleared up! No longer does he complain of sore legs or 
headaches, which is a big relief to us. 

Most importantly, his blood panel showed that his IgA levels returned to 
normal. Upon investigation I found that EMF/EMR from Wireless Networks 
can lower Melatonin, which indirectly lowers IgA -there are studies 
that confirm this. IgA itself is responsible for fighting a VARIETY of 
illness. So we can say indirectly that EMF/EMR may be responsible for 
an extremely wide range of human ailments. 

I have found some schools and some countries are already removing WiFi 
systems because of extremely high levels of complaints from teachers and 
students about ill effects afler their installation.. I believe this 
issue is vastly more dangerous than Cellular towers because of the 
highly concentrated continuous signal nature of wireless internet. 

I believe there needs to be some detailed and up to date works to 
reflect the rapid increase of high powered wireless internet networks 
being installed in schools, homes, and cities nationwide. 

Any opinions on this? Kind Regards, 

Robert McNaughton 

Dear Robert, 

I 
I 

3 
3 
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Thanks tor this email. I will pass it along to appropriate people in federal regulatory agencies who need to hear this exact 
kind of information. Just so you know, this is about the 10th such communication within the last year that I have gotten 
describing pretty much the same symptoms. WlFi is certainly a problem. When I lecture on cell towers, I now say that it 
never ceases to amaze me that people will fight a cell tower in their neighborhood, then throw in a WFi system at home 
which is just like invitlng a cell tower indoors. The problem with towershnfrastructure now is that they are using 

significantly higher frequencies due to the FCC licensing of broadband, i.e. telecom companies can now offer Internet 
access, TV, text messaging. music downloads, etc. etc. Yesterday's old analog cell tower that could cover a 10-15 mile 
radius morphed into digital PCS that could cover about a 3-mile radius, and now the "next generation" infrastructure 
requires antennadtowers every 1-2 miles. These are likely all unsafe technologies, i f S  just a question of degree and 
exposure parameters. But personal WiFi domestic systems are by far the womt right now due to it's very close proximity 
to people and the higher frequencies at which they operate. And of course whole cities are going WiFi. Unfortunately the 
learning curve on this is steep, there are literally NO research funds available in America, and t h a  which controls 
for exposure standards, . So everyone is learning about this one individual anatomy at a time, 
literally. Eventually the a anecdote is data" will come to pass. But someone needs to collect the 
information and we don't even have that going on. No one wants to monitor this. Everyone just wants it to be fine. 
People who get into difficulties have no one to tell but a journalist like me. And most MDs are clueless. 
I am glad that you figured out your son's problems so quickly. That's unfortunately rare. Please let me know how he 

~~~~ ~~ . 

progresses I 
Best Regards, 
Blake Levitt 
P.S. I wrote about melatonin in my first book on this subject and there is another book called The Melatonin Hypothesis, 
edited by Stevens, Wilson Underson. That latter is - bout powerline frequencies but it is full of g 
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this widely and saying that it had never happened to them 
before, They said i t  did not matter who was teaching, the 
children would still act disruptive. 

On August 29, 2001, the Japan Ernes reported that 
employees’ mental health was on the decline, with signifi- 
cant deterioration since 1996, and anxiety and obsessive 
behavior on the rise-this according to a survey by a pri- 
vate mental health research institute affiliated with the 
Japan Productivity Center for Socioeconomic Development 
which polls 100,000 company employees annually. The 
mental state of men was deteriorating in 19 categories, that 
of women, in 20. The article blamed it  on the current 
gloomy colporate climate. (I guess the coincidental timing 
with the widespread introduction of cell phone systems has 
no significance?) 

On December 30, 2001, TBS television did a program 
on how Japanese perceive themselves and their nation 
changing. Parents reported less communication with their 
children, who are always chatting with their friends on their 
cell phones. Many Japanese did not really feel themselves 
to be “Japanese.” Maybe space aliens? 

In your last No Plnce To Hide you described many cases 
of diseases among trees. I can add something from Japan. 
Japan’s lovely pine trees are dying. Trees that just a year 
ago were healthy and well maintained, which have stood 
for centuries, are suddenly dead. Ostensibly, it is due to 
beetles carrying a disease, but one Japanese activist says 
scientists are still puzzled at the scope and timing. He told 
me some are saying global warming is to blame. In other 
cases, I’ve heard of ozone loss being blamed. I think all 
these theories have merits, but so does ours, and it deserves 
to be considered, especially in relationship to the timing. 

Popular Revolt Against Antennas - More 
than 2,000 Installations dismantled 

On the first day of winter in 2001, a Spanish judge 
ordered 40 cell phone antennas removed from a rooftop 
near a school in downtown Valladolid. It was the second 
time in 2001 that a Spanish court had ordered antennas 
removed for health reasons (see No Place To Hide, 
November 2001). This time the fight was led by parents of 
children at Garcia Quintana primary school, where three 
children had contracted acute lymphoblastic leukemia and 
one Hodgkins lymphoma, since the antennas were installed. 

“This school was founded during the second republic,” 
explained physician Luis Martin, spokesman for the par- 
ents, “and it has its original smcture and materials. In 32 
years there had not been a single cancer and, since the 
antennas were installed at the beginning of 2000, there have 
been 4 cases.’’ 
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Word spread like wildfire throughout Spain, with repom 
about the controversy appearing daily in the major media. 
Environmental groups and neighborhood associations got 
together to cooperate in the fight against what some began 
to call ”mad waves disease”: headache, memory loss, dirzi- 
ness, insomnia, chronic fatigue, etc. This was a dramatic 
reversal, since only a few years ago, most apartment coop- 
eratives had heen welcop>ng such installations as 2 s- murce 
of good income. 

Here is a small sample of headlines and quotations from 
the Spanish newspaper El Miindo earlier this year: 

December 28: “The telecommunications industry asks 
for calm because the levels are safe.” 

January 4: “Antennas shut down near a public school in 
Ternel.” 

January 8: “The judge orders the re-opening of the 
Valladolid school.. .Meanwhile, other municipalities are 
echoing the controversy, some commissioning studies and 

“If the truth comes to light, we may have to 
talk about crimes against humanity, and 
logically those responsible will have to be 
sought.” 

others directly ordering the electric supply cut to insidla- 
lions of this type. To Ciudad Rodrigo, Salamanca, 2 ia 
and Alcaiiiz was added yesterday Torrej6n de la Calzaaa.” 

January 9: ‘The mayor of Torrej6n de la Calzada orders 
a telecommunications antenna removed from a school 
courtyard.” 

January 9: “Eleven antennas in Valladolid will be 
removed near sensitive locations, such as schools, day care 
centers, hospitals, and nursing homes.” 

January 9: “In Sevilla, 300 antennas lack licenses, 
according to the Association of People Affected by Electro- 
magnetic Fields.” 

January 11: “Alarm in Ronda about a number of cases of 
cancer in three schools near antennas.” 

January 13: “About 40 residents of the Madrid District 
of la Ciudad de Los Angeles yesterday blocked the instal- 
lation of a telecommunications antenna on the roof of their 
building, located at #I  1, Calk Pan y Toros. The municipal 
police answered the call of a resident and asked for the 
papers of the crane operators. After determining that they 
lacked proof of a work permit, the two agents required the 
operators to stop the machine.” 

January 13: “Residents of Mataro prevent the installa- 
tion of an illegal cell phone antenna.” 

January 13: “Four large municipalities in Madrid take 
measures against antennas.” 

January 15: “Minister of Science and Technology 
Birulks orders antenna emissions reduced near schools. 



January 16: ”The Socialist Party says the public has been 
deceived about antennas.” 

January 17: ’The IU group in  the municipal government 
of Madrid asks for a moratorium on the installation of 
telecommunication antennas.. .and a distance of safety of at 
least 1,000 meters from educational centers, hospitals, 
nursing homes, and so forth, and 500 meters from homes, 
businesses or environmentally sensitive areas.” 

Janmrr  18: “A judge requires unanimous consent to 
install antennas on a building. A decision of the majority of 
the residents is without effect.” 

January 23 (letter to the editor): “If the truth comes to 
light, we may have to talk about crimes against humanity, 
and logically those responsible will have to be sought.” 

January 25: ”Demonstration against cell phone antennas 
in Vilassar de Mar...The residents talk about the health 
risk, but also about the loss of value of their homes, which 
they calculate at about 30%’’ 

January 26: ‘ n e  European Union confirms that the 
antennas pose no risk if they comply with the law.” 

The Taskforce contacted Arturo Soria, author of one of 
the opinion pieces published in El Mundo. He wrote us a 
letter containing some insights into the genesis of the situ- 
ation in his country: 

The “Information Society” in Spain 
by  Arturo Soria y Puig 

In the political program of President Aznar, telecommu- 
nications occupy an important place. After winning in 2000 
by an absolute majority, he created a “Secretariat of State 
of Telecommunications and for the Information Society” 
and integrated it into a ministry, also newly created, called 
“Science and Technology.” As the complete name- of the 
new Secretariat of State indicates, the “infomation soci- 
ety” was identified with telecommunications; an identifica- 
tion that was reinforced by naming as minister Ana Birul6, 
a person without previous political experience and outside 
the governing party, whose only qualification consisted of 
being the CEO of a mobile telephone company. The politi- 
cal objective, proclaimed repeatedly, was for Spain to be 
integrated into, and occupy a prominent place in, said 
“Information Society”. 

On the other hand, the popular response to the rapid and 
chaotic installation of some 30,000 mobile phone antennas 
in Spain has been impressive. Because of judicial rulings 
fin a few cases) and because of pressure on municipal 
authorities (in the majority of cases) the mobile phone 
providers have had to disconnect or dismantle more than 
2,000 already-installed antennas. In addition, plans for new 
insrallarions have been notably slowed: in the year 2001 
they were only able to deploy 42.5% of the planned anten- 
nas (information published April 10 in EI Mundo). There 
are cities like Valladolid and provinces like Castellivn and 
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Murcia where for some time they have not succeeded in 
putting up a single additional antenna. 

Given the political decision of the Popular Party in favor 
of deploying mobile telephony, how can one explain such 
opposition, when the party continues enjoying a good elec- 
toral outlook and the use of mobile phones in Spain is v e q  
intense? Why is something like this happening in Spain 
before or more than in other countries? The answer is not 
easy but 1 will throw out a hypothesis: 

Knowing that they have a lot of political support, h e  
providers have installed the antennas without worrying 
about complying with any adminisrative formalities-the 
majority don’t have municipal licenses-and without 
attending to any consideration other than their own interests. 
That is to say, they didn’t wony much about reducing emis- 
sions, respecting minimal distances, avoiding large concen- 
trations of antennas, etc. Perhaps on this point their 
colleagues in other European countries have been more cau- 
tious? In their eagerness to secure particular rooftops, they 

L‘Hospilalet de Llobregat, Barcelona 
have not hesitated to threaten the owners, telling them that 
if they sign a rental contract, they wiil have an interesting 
economic income-the owner of the building next to the 
famous Valladolid school that filled its roof with more than 
40 antennas eamed some 150,000 euros ($132,000) per 
year-and will avoid the direct radiation, while if they 
refuse to rent the rooftop, the antenna will be installed on 
the building opposite, leaving them without this income ond 
with the radiation. So the providers themselves have con- 
tributed to the womes of people who neither knew about nor 
feared electromagnetic fields. 

As far as the popular reaction, one could speculate about 
particular theories that are difficult to prove, for instance 
that nations that are more ancient are often less credulous 
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Ceil phones may have re\'olutionize<i t i l .  way h e  com- 
municate, but in centrill .\frica, their tiiggtrt lq+;.' 1% W I J  < - 

a war ovcr ccltan, 3 ht,a;-;csisth:Ji miiwlal cnc wi(iciy used i n  

- 
5 

? 

i 

F 
2nd the extermination of endangered spec ics.  

More than four riiillion people h a w  died in  ccntisl Af r i ca  in 

cell phoriei, laptops and other high-tech siLVtioitics. Co1t.m 
is found i n  three-billion-year-old soils like those i n  the IW 
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Valley region of Africa. Tne tantalum extracted from the ore 
is used to  make tantalum capacitors, tiny components that 
are essential in managing the flow of current in electronic 
devices. Eighty percent of the world's coltan reserves are 
f o m d  in the Democratic Republic of Congo (DRC). 

This mountainous jungle area is the battleground of 
what has been grimly dubbed "Africa's First World War," 
pitting Congolese forces against those of six neighboring 
countries and numerous armed factions. The victims are 
mostly civilians; starvation and disease have killed hun- 
dreds of thousands, and the fighting has displaced two 

over coltan, a mineral essmtiol to cel l-phae circuits. 

million people from their homes. Often dismissed as "just 
an ethnic war," the conDict is actually a battle over the 
natural resources that are sought by foreign corporations- 
diamonds, tin, copper, gold and-most of allkcoltan. At 
stake for the heavily armed militias and governments is a 
cut of the high-tech boom of the 1990s. in which the price 
of coltan skyrocketed to nearly $300 per pound. 

The war started in 1998 when Congolese rebel forces, 
backed by Rwanda and Uganda, seized the eastem DRC 
and moved into strategic mining areas, attacking villages 
along the way. The Rwandan army was soon making an 
estimated $20 million a month from coltan mining. 

Today, the fighting rages on  despite peace treaties signed 
in  Summer 2002. The peace process was initiated after the 
assassination of DRC President Laurent Kabila in January 
2001, and following mounting pressure from South Af- 
rica. But -while foreign troops have officially withdrawn 
from the DRC, ifiternal factions remain at war. 
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lowland gorillo to a t i n d o n .  
Digging for "Black Gold" 

Coltan has also transformed the DRC in more subtle 
ways. Farmers displaced from their lands have little option 
but to join coltan-mining brigades. Mined much like gold, 
coltan is found by digging large pits in riverbeds, with min- 
ers scraping away at the dirt to get to the coltan below. 

Reports of rampant human-rights abuses pour out of the 
rebel-controlled mining region, where there is also a huge 
market for prostitution. An estimated two million people 
in the DRC are HW-infected. Local men, women and chil- 
dren are forced into mining, fighting and sex work, or 
they are threatened with torture, rape and murder. 

The coltan makes its way out of the mines to  "trad- 
ing posts," which are taxed or controlled by the rebels. 
Foreign traders then buy the mineral and ship it abroad, 
mostly through Rwanda. 

All of it ends up being bought by just three c o m p a n i e s  
Cabot, Inc. of the US, Germany's HC Starc and China's Ningx- 
ia-which are the only firms with the capability to twn coltan 
into the coveted tantalum powder. The "magic powder" is 
then sold to Nokia, Motorola, Compaq, Sony and other man- 
ufacturers for use in cell phones and other products. 

On a side note, S a m  Bodman, former CEO of Cabot, was 
appointed in December to serve as President Bush's Secretary 
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of Energy. Under Bodman's leadership from 1987 until 2000, 
Cabot was one of the largest polluters in the US, accounting 

f 
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5 e for 60,000 tons of airborne toxic emissions annually. 

Ecological Effects of the War 
The main coltan mining area within the DRC contains the 

Kahuzi Biega National Park (KBNP), home of the critically en- 
dangered eastem lowland gorilla. Deforestation from mining 
has destroyed much of the gorilla's habitat, and the poverty 
caused by the displacement of the local human populations 
has led to gorillas being killed and sold as "bush meat" to the 
miners and rebel armies that control the  area. 

The KBWpopulation of eastem lowland gorillas, along with 
the population in the adjacent Kasese forests, represented 86 
percent of the subspecies' total population prior to the civil 
war. According to a report released by the Dim Fossey Godla 
Fund 2nd the Born Free Foundation in May 2001, the popula- 
tion of eastern lowland gorillas in KBNP has plummeted from 
an estimated 8,000 in 1991 $0 less than 1,OOO individuals in 
the year 2000. an 85 percent crash in only nine years. The 
report continues: "The indications are that the biodiversity of 
the Kahuzi Eiega region 113s been seriously, if not ir;eparabiy, 
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damaged .... If further procrastination ari aeaucratic delays 
prevent effective 3nd timely action, the world will have stood 
by and watched as the m a w c e n t  eastern lowland gorilla be- 
comes the hrst great ape to be driven to extinction--a vim 
of war, human greed and high technology." 

Making the Connection 
Somehow, it's not surprising that this information isn't 

included in the instruction manual that comes with your 

cell phone. Perhaps ,...,bile phones should be outfitted 
with stickers that read: "Warning! This device was created 
with raw materials from central Africa. These materials are 
rare, non-renewable, were sold to fund a bloody civil war 
a i d  have caused the v i m a l  elimination of endangered 
species. Have a nice day." People need to realize that there 
is a direct link between the gadgets that make their lives 
more "convenient" and the frightening reality of the vio- 
lence, turmoil and destruction that plague our world. 



[Warning: the brain has no pain receptors.r] 

A 2-minute exposure to a cell phone disrupts the blood-brain bamer in laboratory 
animals, while a 2-hour exposure damages up to 2% of their brain cells. Many cell phone users 
experience symptoms such as diuiness, nausea, insomnia, memory loss, inability to 
concentrate, fatigue, depression, anxiety and agitation. These are neurological symptoms 
waming of possible brain damage. 

If you use a cell phone you are irradiating everyone around you, causing other people 
headaches, chest p& heart palpitations, muscle spasms, etc. Not everyone notices the effects 
immediately, but at least 3% of the population does, according to surveys. 

The cell towers that make your cell phone work are irradiating the entire countryside. If 
cell phones work where you live, you are being irradiated 24 hours a day. 

Radiation from towers and phones is causing asthma, diabetes, a 
attention deficit disorder, autism, high blood pressure, heart arrhythmias,; 
infertility, epilepsy, hearing loss, thyroid disease, cataracts, leukemia, brain 
cancer, and heart attacks and strokes in young people. 

Cell towers affect our forests: trees grow more slowly, lose their leaves or 
needles prematurely, and become vulnerable to insects and fungal diseases. 

Cell towers disorient and kill migrating birds, and cause reproductive 
failure in nesting birds. 

Cell towers lower milk production in dairy cows, and cause birth 
deformities in wild and domestic animals. 

An estimated one million Americans are so disabled bv electromarmetic 
I w 

pollution that they cannot work Increasingly many are also home le s s  
environmental refugees with no place to bide. 

bee other side for a summary of current sciencd 
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Here is what scientists are finding: 

Every cell phone call 
damages brain cells 

Scientists at Lund University in Sweden exposed 
rats to a cell phone jug once for two hours, and then 
sacrificed them two months later. The rats which had 
‘men exposed had scattered areas of & d e n ,  begen- 
erated neurons throughout their brains.’ 

This is alarming, because up to 70% of cell phone 
users experience one or more of the following: 
warmth around the ear, burning sensations in the face, 
fatigue, headache, dizziness, difficulty concentrating, 
memory loss and insomnia.22 These are warning 
signs of nervous system damage. 

Like cigarettes, cell phones 
and towers harm both 
users and non-users 

Secondhand radiation comes from nearby cell 
phones, and from nearby and even distant cell towers. 

Researchers in 8 countries have found that the closer 
people live to cell towers, the more likely they are to 
suffer from fatigue, irritability, headaches, dizziness, 
nausea, shortness of breath, weakness, sleep distur- 
bances, difficulty concentrating, memory loss, depres- 
sion, skin problems, visual and hearin disturbances, 
tremors and cardiovascular problems. 4 1  

Men who wear cell phones on their 
waist have lower sperm count 

Cell phones emit radiation continually, even in 
stand-by mode when they are not in use. 

Fertility specialists at the University of Szeged in 
Hungary found that men who cany a cell phone on 
their belt or in 2 trouser pocket have up to a 30% 
reduction in both sperm count and sperm motility.’ At 
an infertility clinic in Cleveland, heavy cell phone 
users had a 40% reduction in sperm count, a 34% 
reduction in sperm motility and viability, and more 
than double the number of abnormal sperm compared 
to non-cell phone users.’ 

Cell phones and cell towers 
cause diabetes 

It has been known since the 1950s, from both 
occupational health studies and animal research, that 
low-level microwave radiation interferes with carbo- 
i j y d i ~ e  rnetahiisq kcre3ses blood F J ~ Z  zcd 
inhibits insulin production.’ Now, doctors are finding 
that cell towers as well as wireless technology in 
homes is causing an increase in both type I and type 2 
diabetes. And cleaning up the electromagnetic 
environment of many diabetics has reduced their 
symptoms and their blood sugar levels.” 

LG Salford et ol., “Nerve  Cell Damage ffi Mammalian Brain 
after Exposure to  Microwaves from GSM Mobile Phones,” 
ErrvironmentolHeolthPerspecrives 1 1  1:888-883,2003. 

R Santini et ol., :Symptoms Experienced by Users of Digital 
Cellular Phones,’Elech.omognetic Biology ond Medicine 2 1271- 
88,2002; ’ OE Salama ef ol., “CeUular phones : Are they detrimental?” 
Journol of the Egyptian Public Health Associorion 79(3-4): 197- 
223,2004. 
‘ EA Navarro et ul., “The Microwave Syndrome: A Preliminary 
Study in S p W  Electromognetic Biologv ond Medicine 2 2 ’ g l -  

H-P Huner et ol., “Subjective symptoms, sleeping prob.&, 
and cognitive performance in subjects living near mobile phone 
base stations,” Occupotionol ond Errvironmentol Medicine 
63:307-13,2006; ‘ G Abdel-Kassoul et ol., ‘T’leurobehavioral effects among 
inhabitants around mobile phone base stations,” 
NeuroTarico/ogy 28:434-440,2007. ’ I Fejes et ol., ‘Relationship Behveen Regular Cell Phone Use 
and Human Semen Quality:’ paper presented at the 20” Annual 
Meeting of the European Society of Human Reproduction and 
Embryology, Berlin, June 29,2004. 

A Aganval et ol., “Effect of Cell Phone Usage on Semen 
Analysis in Men Anending Infertility Clinic,” paper presented at 
the American Society for Reproductive Medicine 62” Anoual 
Meeting, New Orleans, October 21-25.2006. 

J Bielski, M Sikorski, “Disturbances of glucose tolerance in 
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“I have no doubt in my mind that at the present time, the greatest polluting element 
in the earth’s environment is the proliferation of electromagnetic fields. I consider 
that to be far greater, on a global scale, than warming, and the increase in chemical 
elements in the environment.” 

-Robert 0. Becker, M.D. 
- 1 4 7 -  
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July 10, 2007 

Senator Dianne Feinstein 
331 Hart Office Building 
Washington, D.C. 20510 

Dear Senator Feinstein: 

I am writing at the unanimous direction of the Santa Cruz County 
Board of Supervisors to convey our grave concern about the 
current regulatory context for permitting cell towers ("wireless 
communications facilities" or "WCFs"). A s  you are aware, as a 

m result of existing federal law, local government has no ability 
to regulate the siting of WCFs based on the possible health and d 

c; 
environmental effects of radio-frequency radiation ("RF 
emissions") to the extent that a WCF complies with Federal 
Communications Commission standards. 

Within the constraints of our ability to regulate in this area, 
Santa Cruz County adopted a wireless communication facilities 
ordinance in 2004 (see attached) regulating potential visual 
impact issues related to cell tower.placement. Our ordinance 
generally prohibits WCFs on parcels zoned single-family 
residential, multi-family residential or on school grounds on the 
basis that WCFs are incompatible commercial uses on such parcels. 
The ordinance also includes restrictions in other zone districts 
but again, pursuant to federal law, does not address any health 
effects associated with RF emissions. 

There is mounting concern that a conclusive study has not been 
undertaken at the federal level to evaluate the health 
consid&Z&*ns associated with this technology. 
such a:&%& must be ordered and financed by the federal 
gov@nment':~''to answer the public's very real questions about the 
health impacts associated with WCFs and RF emi'ssions. Clearly, 
if any health effects are identified by these studies, necessary 
controls on this technology must be put in place to protect the 
public health and welfare at the 1,evel of government possessing 
regulatory authority. 

We believe that 
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I might add that as more and more people are concerned with this 
technology, they are also quite outraged that Congress has 
completely precluded any meaningful review by local government 
where they can actually participate. This is seen as another 
" s e l l  out" to large corporations that only care about money and 
no t  people. 

Accordingly, we are writing to ask that you make every effort to 
see that the federal government authorizes and funds a thosough 
study of this issue so  that the public has answers to what are 
very legitimate questions and concerns about the health effects 
of this technology. Please feel free to contact me i f  I can 
provide any further information. 

Sincerely, 

J+. 
BEAUTZ, C h a i r p e r a  

Boa d of Supervisors 

JKB : ted 

cc: Clerk of the Board 

4087A6 
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Analysis of Control Studies on Use of Cellular and 
Cordless Phones and the Risk of Malignant Brain Tumors 

(Dept ojOncology, University Hospiral, Orebro, Sweden) 



Lennart Hardell. Michael Carlberg 
K j d l  Hansson Mild 

Pooled analysis of two case-control studies on use of cellular 
and cordless telephones and the risk for malignant brain 
tumours diagnosed in 1997-2003 

r(&ucd: 30 Augusl 2005/ Aaptcd:  5 IanUW 2006 
8 springer-vrrlag 2006 

~ b h ~ ~ (  ~ b j ~ ~ , ; ~ e ~ :  To study the use of cellular and 
cordless telephones and the risk for malignant brain 
tumours. Merho&: Two case-control studies on malig- 
nant brain lumours diagnosed during 1997-2003 in- 
cluded answen from 905 (90%) cases and 2,162 (89%) 
controls aged 20-80 years. We present pooled analysis 
of the r e d &  in the two studies. Resdrs: Cumulative 
lifetime use for > 2,000 h yielded for ana)ogue cellular 
phones odds ratio (OR)=5.9, 95% confidence interval 
(c1)=2.5-14, digital cellular phones OR=3.7 ,  95% 
CJ = 1.7-7.7. and for cordless phones OR-2.3. 95% 
CI = 1.5-3.6. Ipsilateral exposure increased the risk for 
malignant brain tumoun; analogue OR=2.1, 95% 
CI=  1.5-2.9, digital O R =  1.8, 95% c1= 1.62.4, and 
cordless OR= 1.7, 95% c1= J . M . 2 .  For high-grade 
astrocytoma using > 10 Year latency period analogue 
phones yielded OR=2.7, 95% c1= 1.84.2. digital 
phones OR =3.8.95% cI= 1.8-8.1, and cordless phon= 
O R =  2.2,95% CI= 1.3-3.9. In the multivariate analysis 
all phone types increased the risk. Regarding digital 
phones OR=3.7,95% C1=1.5-9.I and cordless phones 
OR=2.1 ,  95% CI=0.97-4.6 were calculated for majig- 
nant brain turnours for subjects with first U s e  < 20 Years 
of age, higher than in older Persons. Conchion: In- 
creased risk was obtained for both cellular and cordless 
phones, highest in the group with > 10 Years latency 
period. 

Keywords Astrocytoma . Glioblastoma . Mobile 
phones . DECT - Microwaves 

lntmdu&on 

The issue o f a  potential association between cellular and 
cordless telephones. and health e f k t s  is of concern and 
has been discussed in several articles during recent years 
(Kundi 2004; Kundi et a). 2004). Since the use of these 
phone types is widespread and increasing in the society, 
also a small risk increase would result in several afTectcd 
persons. Of special concern is the risk of brain tumours 
since this part of the body is highly exposed during 
phone calls compared with other parts. 

The Nordic countries were among the first, in the 
world to introduce oellular phones and this allows a 
fairly long follow-up of usen to evaluate possible health 
consequences. The analogue (MMT, Nordic Mobile 
Telephone System) phones operating at 450 MegaHertz 
(MHz) were introduced in Sweden in 1981. First they 
were used in a car with a fixed external antenna, but 
from 1984 portable NMT 450 phones are available on 
the market. The next generation of anaJogue phones 
using 900 MHz (NMT 900) was used in Sweden between 
1986 and 2000. The digital system (GSM, Global System 
for Mobile Communication) started in 1991 and has, 
during recent years, dramatically increased to be Ihe 
most common phone type. This system uses dual band. 
900 and 1,800 MHz, for communication. From 2003 the 
third generation of mobile phones, 3G or UMTS (Vni- 

L. Hardcll (c31). M. Carlkrg 
hpanmcnt or oncology, University Hospital. 
701 85, Orcbro, Swcdcn versa1 Mobile Telecommunication System) has started 
E-mail: Icnnan.hardclt~orCbrO11.sC operating at 1 900 MHz in Sweden. 
Tcl.: +46-19-w21546 Cellular telephones emit radio frequency signals 

during calls. Exposure is characterized through the 
K. Hansson Mild. L. Hardell specific absorption rate (SAR) expressed as watt per 
~ c p ~ ~ ~ ~ ~ t  of Natural Scicnm, Orcbro Univcnily. kilogram. However, SAR differs in absolute values as 
lo1 82. Orcbro. Swedcn well as in anatomical distribution between various types 

of cellular telephones, and information about SAR K .  Hansson Mild 
~ ~ t i ~ ~ ~ l  jns,jluir for Working Life. 907 13. Umei, Sweden values was not available until most recent years. 

Far: + 6 1 9 - 1  01168 
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Of interest in  this context are also desktop cordless 
phones. First the analogve system in the 800-900 MHz 
RF range was used, but since 1991 digital cordless 
telephones (DECT) which operate at  1,900 MHz are on 
the market. 

Since the brain is one of the most highly exposed 
organs for RF-held exposure during cellular and cord- 
less phone calls, turnours with that localization are 
suitable to study. Acoustic neuroma might be a “signal” 
tumor for an association, since it  is located in an area 
with the highest exposure. Furthermore, the risk would 
be higher for tumours on the same side of the head as the 
exposure to the RF-field (ipsilateral exposure). 

In 1999 we published our first study on this topic with 
cases and controls from the time span 19941996 
(Hardell et al. 1999). The analyses were based on an- 
swer$ from 209 (90%) of the cases and 425 (91%) of the 
controls. Overall we did not find an increased risk. 
However, for ipsilateral exposure we saw a somewhat 
higher risk, although based on a few exposed subjects 
(Hardell et al. 1999, 2001). Due to low numbers of ex- 
posed subjects and short latency periods no conclusions 
could be drawn from that study. 

Our next case-control study was larger. The 
responding numbers were for cases 1,429 (88%) of those 
fulfilling the inclusion criteria and for controls 1,470 
(91 %). Both cases and controls were recruited during 
January I ,  1997 until June 30, 2000. We modified 
somewhat the questionnaire used in the first study to 
assess exposure as carefully as possible. Also more 
questions on other exposures of interest were added. For 
all brain tumours we found an increased risk for ana- 
logue phones that was most pronounced in the group 
with > 10 year latency period, odds ratio (OR) 1.6,95% 
confidence interval (C1) 1.1-2.5 (Hardell et al. 2003a). 
Moreover, the risk was highest for analogue and digital 
cellular telephones with ipsilateral exposure. This efTect 
was most pronounced for high-grade astrocytoma. We 
found no association for meningioma. Regarding 
acoustic neuroma high risk was calculated for use of 
analogue phones, OR=4.4, 95% CI=2.1-9.2 (Hardell 
et al. 2003a, b). 

Our third study was similar to the second study. In 
fact, the same questionnaire, methods and protocol 
were used in order to be able to pool these two studies 
to get a larger study material with longer time for use 
of both cellular and cordless phones. This study con- 
tinued from July 1, 2000 until December 31, 2003. The 
study area consisted of Uppsala/Orebro and LinkBping 
medical regions in Sweden. Stockholm and Gothenburg 
medical regions were not included this time since the 
WHO Interphone study on the same issue was per- 
formed during part of this time in these regions. Thus, 
there was no overlap of cases between any of our 
studies on this topic or the lnterphone study (Hardell 
et al. 2003a. b, 2005a, b). 

The aim of this presentation is to give the results o r a  
pooled analysis of our second and third study on use of 
cellular and cordless telephones, and the risk for brain 

tumor. Here we present results for malignant brain tu- 
mows. All controls from the second and third studies 
are used as reference entity. 

Malerials and methods 

We have, in our studies, presented details on the study 
methods (Hardell et al. 2003a, b, 2005a, b), so only a 
short presentation is given here. The ethical committees 
approved the studies. Both men and women aged 20- 
80 years at the time of diagnosis, as defined according to 
the date of the histopathology report, were included. 
Cases were reported in a consecutive way from the re- 
gional Cancer registries, in total 3,729 patients. Subjecls 
that did not meet the study prerequisites were excluded. 
Le., brain metastases or wrong reporting to the registry 
( n =  288), wrong year for diagnosis (n=73), missing 
histopathology ( n = 5 ) ,  not resident in study area 
( n =  14), deceased ( n =  749,  physician refusal (n=81), 
not capable to participate (n= 84) and unknown address 
(n  = 2). in total 1,292 cases. T h e  final pooled study in- 
cluded 2,437 cases or 65% of those initially reported. Of 
these finally included cases 1,008 had a malignant brain 
lumor. 

We draw one control subject matched on age and sex 
to each case from the Swedish population registry. They 
lived in the same geographical area (region) as the cases. 
The population registry coven the whole population 
with unique id-numbers and current address for all  
inhabitants. Any change of residence can be traced in the 
regstry. Thus, 2 437 controls were recruited. 

Assessment of exposure 

The study was approved by the ethics Committees and 
was performed in accordance with the ethical standards 
laid down by the Helsinki Declaration. All included 
persons had the possibility to refuse participation. We 
assessed dimerent environmental and occupational 
exposures by using a 20-page questionnaire sent to the 
study subjects. I t  contained questions on the whole 
working history, exposure to dimerent agents, smoking 
habits, etc. Regarding use of cellular telephones we 
asked about first year of‘ use, type of phone (analogue 
with prefix 010, digital with prefix 07), mean minutes of 
daily use over the years, use in a car with external an- 
tenna or a hands-free (both calculated as unexposed), 
and ear most frequently used. Similar questions also 
dealt with use of cordless telephones. 

If the questionnaire was not answered two reminders 
were sent. In order to  verify exposures supplementary 
phone interviews were made in both studies by trained 
interviewen using the same structured protocol. We were 
careful to assess which ear was used most frequently over 
the years since a change might have occurred, e.g., in a 
case with acoustic neuroma. The interviewer checked this 
information but we also sent a letter and asked in both 
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studies all study subjects using cellular or cordless tele- 
phones to  clarify this issue in detail. 

We gave all questionnaires a n  idxode that did not 
show if it was a case or a control.  Thus, interviews and 
coding of data for the statistical analysis were performed 
blinded as to case or control status. All cases had a 
diagnosis based on histopathological examination. We 
obtained such data from cancer registries and histo- 
pathological departmenu, in the study area. Both clinical 
and  pathology report were sent to the cancer registry in 
Sweden. Tumor localization was obtained by data in the 
cancer registries or if missing or unclear from neurora- 
diology investigations. We obtained copies of records 
after informed consent from the cases. Exposure 
- < I year before diagnosis was disregarded. Thereby the 
same year was used for the matched control as for the 
corresponding case. 

Statistical methods 

Unconditional logistic regression analysis was used IO 
calculate odds ratios (OR) and  95% confidence inlervals 
(Cl),  (Stata/SE 8.2 for Windows; StataCorp, College 
Station, TX, USA). Thereby the whole study population 
could be used in the statistical analyses adjusted for the 
matching variables. Subjects f h a l  had  not used cellular or 
cordless phones were regarded as  unexposed in the sta- 
tistical calculations. T h e  exposed cases and controls were 
divided according to phone type, analogue, digital, and > cordless. We also calculated OR and 95% C1 for use of 
any of these phone types and for diKerent combinations. 
Adjustment was made for sex, age, socioeconomic index 
(SEI)-code and year for diagnosis. Thereby the same year 
as for the case was used lor the correspondinE control. 

Fig. 1 Odds mlio (OR) and 8 ,  

bars lor thror calcgo”cs of 75. 

cumulatiw use in hours (h) of 7 .  
enaloguc. digjml, and cordlcrs 
telephones. rcspeclivcly. All 6 s .  

malignan1 brain tumour5 

95% confidcncc interval (C1) 

5 5 .  

5 .  

x 4 .  

35 ’ 

3 .  

2.5 . 
I .  

Adjustment for year ol diagnosis was made  in order to 
avoid b i a s  in exposure since all controls,  both malignant 
and benign brain tumor cases, were used in the analysis. 
We used age as a continuous variable in the analysis. 
Latency or tumor induction period was analysed using 
I h r a  t i m e  periods, > 1-5, > 5-10. and > I O  years since 
first ux a f  a cellular or cordless telephone until d i a g n o  
sir. In t h e  dose-response calculations median number of 
cumulative lifetime use in hours among controls was used 
as  cut-off. Note that overall results for all lalency groups 
were calculated in one  analysis, whereas dose-response 
was analysed separately for each latency category. 

Res& 

In  total 9 0 5  (90%) cases and  2,162 (89%)  controls par- 
ticipated - We display the results for cumulative use in 
hours for the diAerent phone  types (Fig. 1) and in total 
for any p h o n e  type in Table I .  Overall OR was highest 
in  the g r o u p  with longest durat ion of use, >2,ooO h. 
Thus, ana logue  cellular phones  yielded in that group 
OR=5.9, 95% C1=2.5-14, digital cellular phones 
OR=3.7, 95% Cl= 1.7-7.7, cordless phones OR=2.3, 
95% C I  = 1.5-3.6, and tolal for any combination 
OR=2.4. 95% C l =  1.7-3.4. 

I n  T a b l e  2 we give the resulls for the different phone 
types according to latency period and  cumulative num- 
ber of h o u r s  divided into two groups  based on median 
numbcr of hours among the controls. The  risk increaxd 
wi th  latency (Fig. 2) and durat ion of use. Thus, lor all 
malignant brain turnours with > IO-year latency period 
and  in the highest exposure g roup  we calculated for 
analogue cellular telephones ( >  85 h cumulative use) 
OR = 3.0, 95% C1= 2 .M.5 ,  digital cellular telephones 

m 4  
I 



Table 1 Odds ratio (OR) and 95% conhdenu inlcrval (CI) lor 
cumulativr lil&,,r usc ,n hours of analoguc and digilal cellular 
lrlcphonu, cardlc~s iclcphona and any combinalion of Ihc lhrcc 

lyFs. wumkr  of exposed cays (Ca) and conlrol~ (Co) arc 

given. Unconditional logistic rcgrcssion analysis adjusted far agc, 
sa. socio-cconomic indcr, and ycar ofdibgnosis was uscd. Tcsl lor 
lrcnd yieldcd lor analogue phones P <  0.001, digital P=O.OI,  
cordlcsr P <  0.001. a n y  combination P c  O.ooO1 

1-l.W h I,M)I-2.000 h >2,000h 

CalCo OR 95% a Ca/Co OR 95% CI CalCo OR 95% CI 

Analogue 147/281 1.3 l.oo02-1.7 l0/8 3.0 1.1-7.7 2118 5.9 2.5-14 
Digital 3551731 1.3 I .03-1.6 26/33 I .8 1.02-3.1 21/12 3.7 1.7-7.7 
Cordlas 2651599 1.2 0.9-1.4 42/52 2.3 1.5-3.5 43/50 2.3 1.5-3.6 
Total. any combination 4331983 1.2 0.98-1.4 65/IW 1.6 1.1-2.2 85/85 2.4 1.7-3.4 

Tsblc 2 Number of ciposcd Ca with malignan1 brain tumour and 
Ca, OR, and 95% CI for UY of mllular 01 cordlar tclcphoncs. 
Unconditional logistic rtgrcssion analysis adjurlcd for agc. scx. 

SEI, and ycar of diagnosis was used. I n  thc dosc-rcsponw calm. 
lalions rncdian number of cumulative use in hours among controls 
in the total material was usad as  cuI-aR 

> 10 ycar latcncy > 1-5 ycor latcncy Total. > 1 ycar latcncy 

CajCo OR, CI Ca/co OR, a Ca/Co OR, CI Ca/Co OR, CI 

>>IO ycar lalcncy 

Malignant ( n =  905, 322 uncxwxd) 
Analopc 39/86 I .2 57/127 

0.8-1.8 

0.7-1.8 
5 85 h 29/67 1.1 32/63 

> 8 5  h 10119 1.1 25/64 

Dtgilal 265158 I I .2 118/177 
o.Ir2.5 

0.961.5 

0.97-1.6 
S M h  155/349 I .2 33/70 

>64 h I lop32 1.1 By107 

Cordkrr 1931437 1 .2 1241219 
0.9-1.5 

0.9- I .5 

0.8-1.4 

0.99- I .8 

5 195 h I05/260 1.1 30174 

> I9J h 881177 1.4 941145 

Astrocytoma. high grade ( n =  539, 198 uncaposcd) 
Analoguc 21/86 I .3 351127 

0.8-2.2 
5 85 h 

> 8 5 h  

Digital 

5 6 4 h  

> 6 4 h  

13/67 

8/19 

143/581 

901349 

531232 

I .o 
O.Ir1.9 
I .9 
0.84.7 
I .3 
0.97-1.7 
I .4 
I .OIL I .9 
I .2 
0.8-1.7 

22/63 

13/64 

86/177 

22/10 

641107 

Cordlcss 1331437 I .2 7912 I9 
0.9-1.7 

0.8- I .6 

0.962. I 

5 I95 h 58/260 1.1 19/74 

> 195 h 451177 I .4 601145 

Aslrmytoma, low grade (n = 124. 36 uncxporcd) 
Analogue 6/86 1.1 71127 

n ~ 7  8 
5 85 h 5/67 . I2 4/63 

0.4-3.4 
>85  h 1/19 0.7 3/64 

Digilal 41/581 I .4 14/177 
O . l d . 0  

0.8-2.3 
... 
0.9-2.3 

1.1 
0.8-1.6 
I .3 
0.8-2.1 
0.9 
0.5-IS 
I .7 
1.2-2.2 
1.4 
0.9-2.1 
1.9 
1.S2.8 
I .s 
1.1-2.0 
I . !  

1.8 
1 S 2 . 5  

1.3 
0.8-2.0 
1.6 
0.962.8 
I .o 
0.5-1.9 
22 
1.63.1 
1.6 
0.9-2.8 
2.9 
1.9-4.4 
1.8 
I . S Z . 5  
I .3 
0.8-2.3 
2.4 
1.7-3.5 

1.1 
0.4-2.6 
I .4 
0.4-4.2 
0.8 
0.2-2.8 
1.6 
0.8-3.4 

0.7-1 .a 

82/84 

12/26 

70/58 

19/18 

010 

19/18 

33/45 

3/17 

30128 

59/84 

8/26 

51/58 

l y l 8  

010 

15/18 

23/45 

311 7 

20/28 

6/84 

0126 

6/58 

1/18 

2.4 
1.63.4 
I .2 
0.62.4 
3.0 
2.04.5 
2.8 
I .45.7 

2.8 
1.65.7 
I .8 
1.1-3.0 
0.4 
0.1-1.5 
3.3 
I .8-5.9 

2.7 
1.8-42 
I .4. 
0 . 6 3 . 3  
3.7 
2.3-5.9 
3.8 
1 . 8 4 . 1  

3.8 
I . 8 4 . 1  
2.2 
I .3-3.9 
0.9 
0.2-3.2 
3.9 
2.CL7.8 

1.6 
0.64.1 

2.2 
0.8-5.9 
I .3 
0.2-1 I 

178/297 

731156 

105/141 

4021776 

188/419 

2141357 

3m/701 

138/351 

212/350 

115/297 

43/156 

72/141 

2441716 

I 1  214 19 

I32/357 

205/701 

801351 

I25/3SO 

19/29? 

91156 

10/141 

561776 

1 .5 
I .  I- I .9 
I .2 
0.9-1.7 
1.7 
1-1-2.4 
I .3 
1.1-1.6 
1.2 
0.98-1.6 
1 4  
1.1-1.8 
1.3 
1.1-1.6 I) 
I .o 
0.8-1.3 
1.6 
1.3-2.1 

1.7 
I .3-2.3 
1.3 
0.9-2.0 
2.2 
IS-3.2 
I .5 
1.2-1.9 
1.4 
1.04-1.8 
I .7 
I .3-2.3 
I .5 
1.1-1.9 
1 .1  
0.8-1.5 
I .9 
1.4-2.6 

I .2 
0.622 
1.1 
0.5-2.5 
I .3 
0.62.9 
I d  
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Tnbk 2 (Contd.) 

Total, > I year laicncy > 1-5 year latency > 5-10 year lalcncy > 10 ycai  Iatcncy 

CalCO OR. c1 Ca/Co OR. c1 Ca/Co OR, C1 Ca/Co OR, CI 

I 6 4 h  241349 I .5 3/70 1.2 010 271419 1.5 

> 64 h 171232 1.2 11/107 I .7 1/18. 
0.9-2.7 0.3-4.3 0.8-2.6 

1.3 291351 I .3 
0.2-11 0.7-2.4 0.6-2.3 0.74.1 

Cordlcrr 311437 1.3 201219 1.6 5/45 I .6 561701 1.4 
0.7-2.2 0.9-3.0 0.54.6 0.9-3.4 

0.62.3 0.544 0.6-2.1 

0.6-2.6 1.14.2 0.!%12 0.962.9 

5 I95 h 171260 12 4/74 1.4 0117 211351 1.2 

> 195 h 141177 1.2 161145 2.1 5/28 3.3 351350 1.7 

6 -  Fig. 2 Odds rauo and 95% CI 
ban for threc catcgorres Of 

analoguc, dnglUI, and cordless 
tclcphoncs. rcspcctlvrly All 

5 5 .  

$ .  

45 ' 

latcncy pcrlod for u~ or 

maltgnant brarn tumoun 

4 .  

Olhcr malignant 
Analopr 

5 85 h 

> 8 5  h 

Digital 

5 6 4 h  

>64 h 

Cordlcrr 

I 195 h 301264 1.1 

3 195 h 291177 I .5 
0.7-1.7 

0.9-2.4 

mAndogw 

BDigilal 

0 Ccidlers 

("=242,88 uncaposcd) 
12/86 1.1 

0.62.1 

0.62.6 
11/67 1.3 

1/19 0.4 
0.05-3.1 

0.8-1 -7 
81/581 I .2 

411349 1.1 
0.7-1.7 

401232 I .3 
0.8-2.0 

0.8-1.8 
591437 I .2 

151127 

6/63 

9164 

18/177 

8/70 

10/107 

251219 

7/74 

18114s 

1 .o 17!84 
O . S l . 8  
I .o 4/26 
0.4-2.4 
1.0 13/58 
0.5-2.3 
I .o 3/18 
0.5-1.7 
I .4 010 
0.63.2 
0.8 3/18 
0.S1.7 
1.1 5/45 
0.6-1.1 
I .o 0117 
0.4-2.3 
I .O 5 /28  
0.6-1.8 

2.4 
134.6 
1.6 
0.5-5.0 
2.6 
I .3-5.4 
2.7 
0.7- I 1  

2.7 
0.7- I I 
1 . 1  
0.G2.9 

2.4 
0.8-7.4 

441297 

211156 

231141 

102/776 

491419 

531357 

89/701 

37/35) 

521350 

1.3 
0.9-2.0 
I .2 
0.7-2.1 
I .4 
0.8-2.5 
1.1 
0.8-1.6 
1.1 
0.8-1.1 
1 . 1  
0.7-1.7 
I .2 
0.8-1.7 
I .o 
0.61.5 
1.4 
0.9-2 0 

~~ 

T) 1 > 6 4  h cumulatwe use) OR=2  8,  95% C1=l 4-5.7, 
and cordless telephones (>  195 h cumulative use) 
OR = 3.3, 95% CI = 1.8-5.9. OR increased further for 
high-grade astrocytoma. We found high OR also for 
low-grade astrocytoma in the > IO-year latency group,  

buf these results were based on low numbers of exposed 
cases. A similar tendency was found for other types of 
malignant brain turnours. 

The  group of other malignant brain tumours con- 
sisted of oligodendroglioma (n  = 93), other/mixed gli- 

I 1 
c) O5 0 1 
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oma (n=78 ) ,  and other malignant brain tumours 
( n =  71). Using > IO-year latency period increased OR 
was found for these three groups hut based on low 
numbers (data only shown [or all). 

As it can be seen in Table 3 we found consistently 
highest OR for ipsilateral exposure. This was most 
pronounced for high-grade astrocytoma yielding for 
analogue phones OR=2.4, 95% C1= 1.63.6, digital 
phones OR=2.3, 95% c1 = 1.7-3.1, and cordless tele- 
phones OR =2.0, 95% cI= 1.5-2.8. 

In the multivariate analysis as displayed in Table 4 all 
of the studied phone types were associated with an in- 
creased risk for malignant brain tumours. For high-grade 
astrocytoma we found increased OR both in > 5-10 and 
> ]@year latency groups for digital cellular ~elephones 
and cordless phones. whereas for analogue phones OR 
increased only in the > IO-year latency group. 

Table 5 shows our analysis of OR for use of only one 
type of the diflerent phone types and for different 

Table 3 Numkr  of capoad  Ca 
with malignant brain lumour 
and Co. OR, and 95% CI lo1 
UY 01 ccllular or cordlass 
iclcphoncr for tumour 
localisations in rclation to ear 
used during phonc calls. 
lprilatcrel = samc ride for 
iumour and phonc. 
conirabteral = oppositc sidc. 
and ipsi/conlralaural = bath 
cars used much equally. 
Unconditional logistic 
rcgrcsrion analysis adjurlcd for 

diagnosis, was urcd. Nolc that 
iumour silt was missing for 
some cases and the matchcd 
control was ucludcd as well 85 

ICX, SEI and year or 

combinations. OR increased further for use of more 
than one type of the phones and was highesl for the use 
of analogue, digital, and cordless phones, OR = 1 .a, 95% 
CI = 1.2-2.6. These calcula1ions yielded higher OR for 
high-grade astrocytoma. Only use of digtal cellular 
phone gave for high-grade astrocytoma OR = 1.5, 95% 
c1= 1.1-2.0. 

We analysed the association between use 01 cellular 
and cordless telephones for different age groups based on 
first use or the respective phone @able 6). OR was 
highesl for subjects in the < 20 years age group for use of 
both digital and cordless telephones. Regarding analogue 
phones few subjects had started use < 20 years of age. 

i 

Discussion 

As i t  has been discussed elsewhere (Kundi 2004; Kundi 
et al. 2004) the main shortcoming of most of the so-far 

Locallrauo"/lyp All  Ips#lateral Contralateral lpsilcontralateral 
of tclcphonc CalCo CalCo c a / c o  CalCo 

OR. CI OR, CI OR, CI OR, CI 

Malignant 
Analoguc phonc 1781297 

I .5 
1.1-1.9 

1.3 
1.1-1.6 

Cordless phonc 350/701 
1.3 
1.1-1.6 

Digital phon< 4021776 

' A s t r ~ ~ y t ~ r n a ,  high gradc 
Analogue phone I 151297 

1.7 
l ~ f 7 ~ 3  ... 

c ~ n t r o l r  with missing Digital phone 2441776 
corresponding cast 1.5 

I .2-1.9 
Cordless phonc 205/701 

1.5 
1.1-1.9 

Astrocytoma. low gradc 
Analogue phonc 191297 

1 7  . ._ 
0.f-2.2 

Digital phonc 561776 
1.4 
0.9-2.3 

Cordless phonc 561701 
I .4 
0.9-2.3 

Other malignant 
Analoguc phonc 441297 

1.3 .~ 
0.9-2.0 

Digital phone 1021776 
1 .1  
o . a i . 6  

Cordless phonc 89/70] 
1 2  . .- 
0.8-1 .7 

95/98 54/100 
2. I 1.1 
1.5-2.9 0.8-1.6 
195/240 I19f266 
I .8 1 .o 
1 +2.4 0.7-1.3 
172f232 I161235 
1.7 1 . 1  
1.3-2.2 0.8-1.5 

62/98 31/100 
2.4 I .6 
1.63.6 0.98-2.5 
127/240 691266 
2.3 1.1 
1.7-3.1 0.8-1.5 
I13/232 631235 
2.0 1.3 
1.s-2.8 0.9-1.8 

10198 41100 
1 8  0 ~ 5  . .. . ~- 
0.8-4.1 0.2-1.6 
27/240 161266 
1.9 1.1 
I .02-3.5 0.s-2.1 
261232 181235 
1.9 1.1 
I .G5-3.5 0.5-2.1 

23/98 13/100 
I .9 0.9 
1.1-3 3 O . S I 8  
411240 341266 
12 1 .O 
0.8-2.0 0.61 6 
331232 3sjz35 
I I  12 
07-1.7 0.7-1.8 

20135 
1.2 
0.7-2.2 
54/84 
1.5 
1.004-2.2 
35/77 
1 . 1  
0.7-1.7 

14/35 
1.5 
G.tL3.0 
37/84 
2.1 
I .%3.4 
20177 
1.3 
0.7-2.3 

4/35 
1.9 
0 . 6 6 . 2  
6/84 
0.9 
G.SZ.5 
8/77 
I .4 
0.S3.5 

2/35 
0.5 
0.1-2.0 
11/84 
1 .o 
0.5-2.2 
7/77 
0.8 
0.3-1.8 n 
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~ ~ b l ~  4 ~ u m b c r  a l  crposed Ca and Co. OR. and 95% CI lor usc a1 cellular or cordless tclephoncr. Unconditional logislic rcgrcrsion 
m ~ l t i v a r ~ a t e  analysis adjurtcd far agr, sex. SEI, and year ofdiagnosis was uscd 

> 1-5 year latency > 5-10 year lalcncy > 10 year latency Total. 1 year latency 

CalCo OR. CI Ca/Co OR. CI CalCO OR, C1 Ca/Co OR, C1 

Malignanl 
Analaguc 39/86 I .O 571127 0.9 82/84 I .9 118/291 I .2 

Digital 265f381 1.0 t18/171 1.3 19/18 I .9 4021776 1.1 

Cordlcss 1931437 I .o 124/219 1.3 33/45 I .3 350/701 1.1 

0.1-1.5 0.61.2 1.4-2.6 0.97-1.5 

0.8-1.2 1 .O>l .l 0.98-3.8 0.9-1.4 

0.8-1.2 0.98-1.6 0.8-2.0 0.9-1.3 

Astrocytoma, high gradc 
Analogue 21/86 1 .o 351127 0.9 59/84 2 .o 1151297 1.3 

0.61.6 0.61.4 I.G29 I.WI-l 7 

published studies on the association between cellular 
telephones and brain tumours is 1 0 0  shon a lalency 
period. Thus, both longer latency period and higher 
cumulative number of hours for use are necessary lo pet 
a more precise estimate of Ihe risk. In our pooled study 
96 cases with malignant brain tumor had used a cellular 
ielephone (analogue and/or digital) for > I O  years, and 
i t  should be noted that 33 cases had used a cordless 
phone for > 10 years in our study. 

Two casc-control studies on brain turnours from 
USA (Muscat et al. 2000; Inskip et al. ZWI), one from 
Denmark (Johansen et al. 2001) and one from Finland 
(Auvinen et a]. 2002) did not report any cases with 
> 10 years latency period for use of cellular telephones. 
In a Danish study on acoustic neuroma (Christensen 
et a]. 2004) only two cases had used a cellular ~elephone 
with a latency period > 10 years. A Swedish study on 
acoustic neuroma (Lonn et al. 2004) reported an in- 
creased risk in the group with. > IO years latency period 
based on 14 cases. From the same study group results 
are now available on glioma and meningioma (Lonn 
et a]. 2005) with 25 and 12 cases, respectively, with 
> 10 years latency perid. 

In the latter Swedish study (Lonn et al. 2005) an in- 
creased risk was reported for glioma with OR = I .6,95% 
~1=0.&3.4  ( n =  15 cases) and meningioma OR= 1.3, 
95% C1=0.>3.9 ( n = 5  cases) for ipsilateral exposure 
using > 10 years latency period. On the other hand a 
somewhat decreased OR was reported for contralateral 
exposum but based on only I I glioma cases and 3 
meningioma cases. As we have discussed elsewhere 
(Hardell et al. 200%) there are several methodological 
problems in the LBnn et al. (2005) study, such as num- 
ben of cases no1 in agreement with the data in the 
Swedish Cancer registry, histopathological grading of 
more t ~ m o u m  than with available histopathology, and 
inclusion of cases and controls with exposure of the 
other side of the brain among unexposed in laterality 

The L6nn et al. (2005) study is pan of the WHO 
lnterphone study. Regular use of cellular telephones 
gave a slightly decreased risk for glioma with OR=O.g, 
95% CI =0.4-1.7. Interestingly the Danish part of the 
Interphone study produced OR =0.6, 95% Cl=O.W.9  
for high-grade glioma, in fact all 17 calculated ORs for 
high-grade glioma regarding latency, number of calls, 
hours of use, and intensity gave OR < 1.0 (Christensen 
et al. 2005). In Finland the Interphone study group 
reported OR=0.6, 95% C1 =0.4-0.8 for brain tumours 
(Lahkola et al. ZOOS) and in Norway OR=0.6, 95% 
CI =0.4-0,9 for glioma (Klzbo 2005). 

These results are contradictory to our findings and 
imply either protection against brain Iumours from 
microwaves or methodological problems in the Inter- 
phone study. The study methods in the Interphone study 
were quite different from our study, e.g., computer- 
based face to face and even bedside interviews shortly 
after tumour diagnosis, multiple interviewers, uncertain 
diagnosis not all based on histopathology, disclosure of 
case or control status during interviews, inconsistent 
numbers in published tables, use of cordless phones not 
assessed, recruitment of some controls by phone calls 
(Klzbo 2005, Hardell et al. 200Sc). 

Certainly patients with brain tumour are a special 
group to be interviewed who di&r from other cancer 
patients. Depression has been associated with brain 
turnours (Oksbjerg Dalton et al. 2002). Cognitive dys- 
function including dementia has been reported in cancer 
patients (HeRin et al. 2005). However, the authors 
excluded brain cancer from the study “due to its direct 
effect on cognition”. In fact, in the Danish Interphone 
study cases with glioma scored significantly lower than 
controls due to problems in recalling words (aphasia) 
and symptoms due lo paralysis. In our studies use of 
cellular and cordless phones was assessed by question- 
naires that were answered about 2 months after diag- 
nosis when the patient was at home. This is a more 
relaxed situation than a stressful bedside interview. 

~“p ! 

(1) analyses. 
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Table 5 Number or Ca wilh rnalignanl brain tumor and Co, OR. 
and 95% c1 (or vsc of ccllular or cordlcss Irkphones lor diAcrcnt 
combinations of phonc usc. Uncondilional lagirlic rcgrcrsion 
analysis adjusted lor age, sex. SEI, and year o l  diagnosis was used 

> I year latency 

Ca/Co OR CI  

Malignanl 
Analoguc only 
Digital only 
Cordless only 
Analoguc + digital 
Ansloguc + cordless 
Digital + cordless 
Analogue + digital + cordless 
Tolal, m y  combination 
Aslrocyloma. high grsdc 
Analoguc only 
Digilal only 
Cordlas only 
Analogue t digital 
Analoguc + cordless 
Digilal + cordlcss 
Ansloguc t digilal + cordlcss 
~ o l a l ,  any combination 

42/79 
I49/3 I 2  
I 151272 
112/173 
9 4 / 1 3  
21 1 /34  
70193 
583/1 112 

20179 
9013 I 2  
60/272 
781173 
691138 
128/384 
52/93 
34111 I72 

I .4 
I .3 
I .3 
1.5 
I .6 
I .4 
I .8 
I .3 

1.1 
1.5 
1.3 
2.1 
2.3 
1.7 
2.1 
1 ~ 4  

0.9-2.1 
0.99-1.6 
0.99-1.7 
1.1-2.1 
1.2-2.2 
1.1-1.8 
1.2-2.6 
1.1-1.5 

0.61.9 
I. 1-2.0 
0.9-1.8 
1.5-3.1 
1.6-3.4 
1.2-2.3 
1 . 7 4 . 1  
1.1-1.1 

According to Table 1 in  our pooled study, i t  is 
obvious that a fairly high number of lifetime cumulative 
use of cellular or cordless telephones is necessary IO get a 
stable risk estimate. Thus, with > 2,000 h of cumulative 
use we found a high risk and ORs in that range are 
usually hard 10 explain by undetected bias or con- 
founding in a case-conlrol study. There are no other 
studies with data on cumulative use for > 2,ooO h. The 
numbers of hours for grouping of use of cellular and 
cordless telephones were arbitrary chosen since there is 
no biological cui-OR for exposure. However, of interest 
is ihe statistically significant trend test. I t  might also be 
argued that 2,’MHI h roughly corresponds IO I O  years use 
in the work place for I h per  day. 

The reporting of new cancer cases to the Swedish 
cancer registry is compulsory. Furthermore certain be- 
nign diseases, such as benign brain tumours, are re- 
ported. As soon as the histopathological diagnosis is 
obtained the respective pathological departments send a 
report lo the local cancer registry in the five medical 
regions in Sweden. In addition, the treating physician 
makes a clinical report. Thus. a high reporting frequency 
is obtained with good coverage of all new cases and no 
selection bias as lo reporting exists. 

Cases were reported in a consecutive way to us from 
the cancer regstr ia  in Ihe included medical regions. and 
we have no indication of selection bias in this respect. 
For inclusion it  was necessary lo have histopathological 
verification of the diagnosis. If  information was unclear 
or missing in the cancer registry we obtained copies of > I ycar latency 

cs/co OR 95% CI records from the pathology and radiology departments. 
All exposure was assessed and coded in a blinded 

Analogue phone manner as to case or control status so as to avoid 
observational bias, as we have discussed in more detail 

< 20 416 1.4 1.1-1.9 elsewhere (Hardell et al. 2002). Misclassification of 
50 IO 80 43/77 1.6 1.02-2.4 exposure may occur ir cases recall exposure different to 

controls. Cordless telephones have not been discussed as 
All agfs 40217’16 I .3 1.1-1.6 a risk factor for brain tumours in the populalion, so also 
< 20 1619 3.7 1.s9.1 the results for that phone type indicate that recall bias 
20 I O  49 2291445 I .3 0.99-1.6 may not explain the results. OR increased both with 
50 10 80 1571322 I .3 I .02-1.7 latency period and curnulalive number of hours for use. 
Cordlas phonc The concepts of tumor induction period and dose-re- 

o,974,6 sponse are generally not understood in the population so 
All ages 3501701 1.3 

2.1 
0.9-1.5 these results strengthen our results and argue against 

c 20 17/16 

50 to 80 1331269 I .5 1.1-1.9 recall bias as an explanation of the findings. 
In the analyses we adjusted for sex since all controls 

were used and they were frequency matched to the cases. 
It should be noted that meningioma is more commonly 
occurring among females (Whittle et al.  2004) so sex 
might be a confounder, since the use of both cellular and 
cordless phones differs among men and women. Cer- 
tainly the use is also age dependant, generally use of a 
phone is more common among younger persons, so 
adjustment was made for age in the calculalions of OR 
and 95% CI: Another factor to take into account is year 
for diagnosis of the cases and corresponding year for the 
controls since this pooled analysis encompassed cases 
and controls recruited during 1997-2003 and the use of 
both cellular and cordless telephones increases over the 

r.blr 6 Odds nlio and 95% CI in ditTecrcn1 age groups firs1 usc of 
nllular o, cordlcsr lckphoncr. ~~~h~~ ofclporcd co co am 

~ ~ ~ ~ ~ d i ~ i ~ ~ ~ ~  logistic rcgression analysis adjustcd lor age, 
yl. SEI, ordiagnosis was u x d  

1.1-1.9 
1.3 O . H . 9  

All a g s  178/297 I S  

20 10 49  131/2I 4 

Digital phonc 

1.1-1.6 

20 to 49  200/416 I .2 

F~~~ a biologics) view it  is unlikely that microwave 
radiation protects againsl malignant brain Iumours, so 
the resulb in the Interphone study indicate methodo- 
logical Furlhermore, the Interphone study 
showed a statistically significantly increased risk for 
acoustic neuroma after IO years ipsilateral use of a cel- 
lular phone, OR= 1.8, 95% CI = 1.1-3.). Cases with 
acoustic neuroma are in a rather healthy group wm-  
par& with malignant brain turnours (Schoemaker el al. 
2005). nus, SO far the Interphone study shows both 
statistically significantly increased and decreased risks 
for brain mmoun. 
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years. Finally, we a lso  adjusted for current or last re- 
"nrtrd S E l c o d e  since social class has been reported to 

~~~ ~ 

be a determinant fo r  brain tumours (Preston Martin and ''q Mack 19961. ~~ F 

I t  has been a rgued  that use of cordless phones should 
not be assessed since they have lower power output rhan 
GSM phones. However ,  as discussed elsewhere (Hans- 
son Mild el al. 2003). the GSM phone regulates the 
ourput power depending on the quality of transmission. 
Measurements s h o w  that, for instance, in Stockholm 
city the GSM 900 phones  only use 4% of the maximum 
output power as a median value (Persson et al. 2002). 
Furthermore, the DTX function which makes the phone 
transmit w i th  217 pulses per second when one is talking, 
but only with 2 pulseS per second when listening, in 
principle causes a further reduction with a factor of u p  
to two. Most GSM phones have less than 1 watt peak 
output power inslead of the allowed 2 watt in the 
standard. Thus, the GSM phones have a median power 
of 10-20 mwatt,  i.e., the same order of magnitude as the 
cordless phones. Wi th  the longer calling time with 

cordless telephones (c.f. Table 2) the "dose" for cordless Johanscn (2M)4) tclcphonr  us^ and risk aCOUIliC 

~ T S  is then even higher than for that of the GSM users. 

tumors and salivary gland canars among cellular icl;phonc 
uscrs. Epidcmiology 13-3563S9 

Chrincnwn HC. Schiu J. Xoslctjancu M. Poulwn HS, Thornsen J ,  

nr,,.,,mn I pnirt.minl I 5 ~ . 7 , , - 7 x ,  

USK of cellular and cordless telephones has increased 
during most reCenl years i t  is too early lo detect a 
change of brain tumour incidence in cancer registries. 
Risk estimates and exposure frequencies in our studies 
enable calculation of the attributable fraction (AF);  
that is the proportion of cases that can be attributed to 
the particular exposure. This. was calculated as  the 
exposed case fraction multiplied by [(OR- ])/OR]. For  
use of cellular or cordless telephones in any  combina- 
tion AF was calculated to 15% based on the results in 
Table 5.  

ArhnowtPdgrmrnD T h e  study was supported by grants- lrom 
Canat-och Allcrgilonden, Canccrhjilpcn. Nyckcllondm, Orcbro 
Canarr Fund 
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Barkground: Thcrc i s  a general concern on lhc parriblc hazardous hcallh cflccb ofcrpasurc 10 rvdiolrequency elcrlromagMlic radialions (RFR) 
emirled from mobile phone bare slalion anwnnai on the human nervous ryrlcm. 
~ i ~ ;  To idcniify ihr porriblc ncurobehavioral deficits among inhabilanu living nearby mobile phone buc swlions. 
Mcrho&: A cross-srctional rludy was conduct& on (85) inhabilanls living nearby Ihc firs1 mobilc phone Slation anlEnna in Mcnouhya 
govcmora~c, Egyp~ 31 UL living in  a building undo  lhr slation anlcnna while 48 opposilc lhc slalion. A conlrol group (SO) pankipants were 

matrhcd with the rxparcd for age. sex. ncupl ion  and cducalional ICYCI. All panicipanls complcled B slmclurtd qucrlionnaire conluininZ: 
pcrs~nal, cduca~ional and medical histories; general and neurological cxsminations; ncurobehavionl lesl hallcry INBTB) linvolvine I ~ S U  ior 
Y j r ~ ~ m o t ~ r  spccd. problem solving. allcnlion and memory]; in addition IO Eyrcnch pcrsonaliry qutrlionnaim (Em). 
R . ~ ~ I N :  The prevalrncr of ncuroprychialric complain& as hcadachc (23.S%]. memory chongu (28.2%). d iu inc r s  I 18.8%). ucmori (9.4%). 
dcprersivr symptoms 121.7%). and deep dislurbanor (23.5%) were sipnihcanlly higher among cxposcd inhabilants than conmolr: (10%). (5%).  
(5%).  10%). (8.8%) and (10%). rcrpcclivcly (P < 0.05). 7 h r  NBTB indicrlcd ihsl Ihc cxposcd inhabitants eihihilcd a significantly lower 
wrfomancr than E ~ n ~ ~ l s  in one of Ihe tcsis of atlention and shon-irm audirory memory IPaccd Audilory Serial Addition Test (PASAT)]. Also. 
the inhahiianta opp r i i c  ihc slalion exhibjkd a lower p d o m a n c r  in the problem solving ICs1 (block design) lhan lhorc under the stalion. All 
inhabilsnls rzhibilcd a k l l c r  performinrr in the two less of YisUomOtoi rpccd IDigil symbol and Trailmaking B) a n d  one mi of aticmion 
(Trailmaking A) than COOBOIS. Thc lasl available ~ C B I U ~ C S  of RRI cmirtcd from Ihc hrsl mobile p b n c  baw slation antennas in Mcnouhya 
govrmoratr WCR less than Ihc allowable standnrd lrvcl. 
Co,lrlurioru rr,ld nrornmen&rions: lnhahilanu living ncarby mobilc phonr barc rlalionr arc aI "ilk for drvcloping ncuroprychiauic problcms and 
som changes in ihc pedomanrc of ncurokhavionl functions cichu by facililalion 01 inhihilion. So. revision of slandard guidelines for public 
clposurc 10 RER [,om mobile phonr bast slalion anlcnnas and urine 01 NBTB for rcgulat asxismenl and early dclcclion of biological ctTecir 
among inhabilmls around t k  nations arc recommended. 
6 20% Elrcvicr Inc. All rights resewed. 

X<ywordr; Ncurobcbvi~al ~ A c c ~ s :  Mohk  phonc bmw slalianr: Radiofrcqucncy rsdirlionr (m) 

1. Introduction 

There is a general concern about Ihe possible hazardous health 
effects of exposure IO radiofrequency radiations (RFR) emitted 
from mobile phone base stalion antennas. Disturbnce of the 
~ C ~ V O U S  system leads 10 behavioral changes and may serve as an 
early indicator 01 disluhances in regulalory funcdons of many 
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systems &ai and Singh, 1994). Exposure of the neural tissue to 
RFR can cause electrophysiological changes in the nervous 
system (Navakalikian and Tomashevskaya 1994; Velizarov 
et al., 1999). Some studies havc suggested that RFR induce !issue 
heating leads IO tissue damage (Gajsek et al.. 2Mn; Pieece et al.. 
1999). Some effects are observed among mobile phone users at 
low intensity and after repealed exposure (Hyland, ZOOO). The 
efflux of calcium ions from brain tissue is an imponant 
neurochemical effect of RFR as calcium ion plays an imponanc 
role in the functions of h c  nervous system such as the releasc of 
neurouansminers (Durta et a].. 1989). bperimental sludies on 
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stared the confidentiality of ]he response with no  identifica- 
tion of names or contact information. 

(B) Clinical examination: including general and local neuro. 
logical eaamination- 

(C) Neurobehavioral test battery ( N B m )  (Lezak. 1995; 
Wechsler. 198 I): a series of eight neurobehavioral tests 

translated into Arabic by Meleka (1991) was used. They 
included i e s ~ s  of: ( 1 )  Visuomotor Speed (Digit Symbol and 
Trailntaking R ) ,  (2) problcm solving (block design). (3) 
attention and shon-term auditory memory (PASAT. Letter 
Cancellation and Trailmaking A), (4)memory [(Digit Span 
forward and backward and Benlon Visual Retenlion Test 
(BVRT)]. I n  addition to this NBTB, Eysenck Personality 
Questionnaire (EPQ) (Eysenck. 1990) was used to measure 
personality domains. Better performance is evaluated by 
higher scores obtained on lesls of Digit Symbol. Block 
Design, PASAT, Digit Span and BVRT, while lower latency 
or time to complete Trailmaking parts A and B tests 
indicated better performance. 

(D) Environmental measures: the mosl recent measures at the 
s t a n  of the study for the power density (mW/cm’) of 
mobile phone base station antennas under the study done 
by the National Telecommunication Instilute at the year 
zoo0 were considered. 

2.1. Siorirrical onolysis 

Dam were collected. tabulated and statistically analyzed 
using chi-square ( x ’ )  and student I-tests and analysis of 
covarjance (ANCOVA) for comparison between groups ar 5% 
level of significance. 

3. Resulls 

with 80 controls (58.7% males and 43.3% females) with a mean 
age (39.8 zk 15.2 years) ( P  > 0.05). They were also matched 
regarding sex distribution, education level. smoking and mobile 
phone use IF > 0.05. Tablc 1). Although both exposed and 
control groups did not differ significantly on studying these 
variables, the analysis of covariance (ANCOVA) was used to 
adjust for their influence as they are confounders for 
neurobehavioral performance. ANCOVA confirmed the same 
deficits as the I-lest comparisons. 
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Tablr 3 
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The last available measures of  RFR from the mobile phone 
base stations antennas from the building in the sludy were less 
than the allowable standard level (0.4 mWlcm') (Tahle 2)  in the 
year 2000. The numbers 1-5 indicate the sites a t~which  the 
measures on a specific antenna were taken. The  shelter was an 
enclosed r w m  contaming an electric power slation and Ihe 
cables for the base slation antenna. The tower is a building of 12 
stories. Nomeasures were available for the buildings across the 
street or from the conlrol building. 

The prevalence of headache (23.5%). memory changes 
( 2 8 . 2 8 ) .  tremors (9.4%). dizziness (18.890). depressive 
symptoms (21.7%) and sleep disturbances (23.5%) among 
exposed subjects were significantly higher than c o n i d s  (10%. 
5%. 0%. 5%. 8.8% and 10%; respectively) (P  < 0.05. Table 3). 
The only difference between the exposed panicipants under Ihe 
siaiion as opposed to those working npposile it was in the 
yocvalence of sleep disturbance (10.8% and 31.3%. respec- 
tively) (P  < 0.05, Table 4).  

The exposed panicipants eahibited a significantly poorer 
performance than controls in one rest of artenlion and shon- 
term audirory memory (PASAT), but lhey exhibiled signifi- 
canily bct~er  performance than controls in tests of visuomotor 
speed :Digit Symbol and Trailmaking B) (P < 0.01) and one 
test of attention (Trailmaking A)  (P < 0.001). The difference in 
scores in Trailmaking A was so high and these scores were 
verified again and no numerical errors were found. There w a  
n o  significant difference between exposed and controls in the 

score of EPQ scale ( P >  0.05, Table 5 ) .  T h e  exposed 
panicipants opposite to the station exhibited a significantly 
lower performance in the problem solving (Block Design) than 
those living under the slarion (P < 0.05, Table 6). 

4. Discussion 

The extensive use of mobile phones has been accompanied 
by public debate aboul possible adverse effects on human 
health. However, little is known about the ellecls of long-term 
exposure thai is cxperienced by people living near mobile 
phone base stations (Bortluewicz et al., 2004). 

The last available measurements of RFR emitted from 
mobile phonc base station anlennas under the study in the year 
2000 were less than the Egyptian allowable standard level 
(0.4 mWlcm2). However. the level of caposure IO RFR 
increases or decreases according to the number of phone calls 
lrom different pams of country or other countries. The number 
ofsubscribers in mobile phonc service increased approaimately 
four times within 2 years f rom about 1.575.000 (2.5% of the 
Egyptian population) in the year 2000 at the lime of the 
previously measured levels to about 7.000,OW (9.5% of the 
Egyptian population) in the year ZW2 (El-Mesaiq,  2002) just 
before the beginning of this study in the year 2003. 
Consequently, it  is expected that the previously mentioned 
levels of exposure to Rm in the year 2 0 0 0  were higher at the 
time of the study. 

Tablc 4 
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On studying the prevalence of neurological complaints 
among eiposed subjccls and controls, headache. memory 
changes, ~remors, dizziness. depressive symploms and sleep 
dislurbance were significanlly higher among exposed (23.5%. 
28.2%. 9.4%. 18.8Yo. 21.7% and 23.5%. respecrively) than 
controls (10%. 5%. 0%. 5 %  8.8% and 10%. respectively) 
( P  c 0.05). These results agree with Sanlini el al. (2002) who 
found lhal the frequency of headache, loss of memory, 
iniiability. dizziness. depression and sleep disturbance was 

significantly higher among people living near cellular phone [ 
base sialions (25.4%. 27.6%, 4.5%. 490. 9.2Yc and 4,lYc. 
respectively) than controls (P < 0.05). Also, Frey (1998) and 
Leif (2003) observed various complaints mostly of sleep 
disturbance. iniiabiliiy. depression. headache. venigo and 
Concentration difhcullies among people living near mobile base 
stations. 

On comparing exposed inhabitants living in the building 
under the slalion with those opposite the slalion regarding 

Table 6 
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nrurologicd complaints. there was a significant increase in :he 
prevalence of sleep disturbance among the inhabitants opposite 
to the station (31.3% versus 10.8%) (P < 0.05). This could be 
explained by the fact thal the concrete roof can soak up to 
5-30'% of the radiation from the antennas. so the levels of 
radiation i n  the building under !he station may be lower than 
opposite and pose fewer hazards (El-Mesairy, 2002; Knave, 
2001). 

O n  siudying the neurobehavioral performance using NBTB 
and personality domains using (EPQ) scale, the exposed 
participants exhibited a significantly better performance than 
controls in tests of visuomotor speed (Digil Symbol and Trail 
making B)  and one test of attention (Trail making P.)  than 
controls, but !hey exhibited a poorer performance in PASAT 
tesi (which measures attenlion and short-term auditory 
memory) than controls. Better performance i s  evaluated by 
higherscores obtained on tests of Digit Symbol, Block Design. 
PASAT. Digit Span and BVRT. by contrast: lower latency or 
time IO complete Trailmaking p a n s  A and B les1s indicated 
better performance. 

The beitcr performance in some neurobehavioral tests  in 
this study agreed wilh XoIv~sIo el al. (2000) and Lee el a l .  
(2001)whosuggested that theelectromagnetic held emiltcd by 
cellular ielephones may have a facilitatory effect on brain 
functioning. On the other hand. responses of central nervous 
systerp I O  RFR could be a Stress response (Duan e l  al . ,  1998; 
L j i  and Singh, 1997). Stress effects are well known IO 

accumulate over time and involve first adaptation and then an 
eventual breakdown of homeostatic processes. Moreover. Lai 

al. (1990. 1994) expcrimenlal studies on rats indicated that 
RFR can activate endogenous opioids in the brain. which in 
rum cause a decrease in cholinergic activity leading IO shon- 
term memory deficit. The Stress hormone "corticotropin 
releasing factor" is also involved. This may explain the lower 
performance of exposed subjects in PASAT lest in rhjs study. 
On the other hand, on studying the personalily domains using 
(EPQ) scores. there was no difference between exposed 
inhabitants and controls in the present study regarding these 
scores. This may be explained by the fact of (he presence of 
relatively low levels and shon duration of exposure (about 5 
years) to RFR since the establishment of the base station under 
the study, a matter which needs a further wide scale research to 
be verihed. 

5.  Conclusion and recommendalions 

The inhabitants around mobile base station antennas 
sjgnjficantly complain or develop headache, memory changes. 
tremors, dizziness. depressive symptoms and sleep disturbance 
than rontroh. Also. there are some effects of RFR emitted from 
these antennas on neurobehavioral pedoormance. Therefore, the 
study recommends: 

( I )  Annual monitoring of RFR emitted from the mobile phone 
base station antennas should be carried out as their values 
may become higher due IO the expected extensive future use 
of mobile phones and hence more activity and more arising 

emissions leading to increase in incidence and severity of 
neurobehavioral disorders among inhabitants around these 
stations. At the same time, this will clarify conlroversies 
mei with in this study regarding scores of some NB tests for 
exposed inhabitanls. 

(2) For inhabitants near mobile phone base station, NBTB can 
be used as a useful non-invasive 1001 for assessment and 
early detection of subtle effects of exposure 10 RFR.  

(3) Funher follow up wide scale studies for those inhabitants 
exposed for longer duraiions to RFR arising from mobile 
phone base stations should be done to clarify if there is am 
actual positive association and/or causation between 
esposure and either of :he developmen! of neurobehaviorsl 
complaints or NBTB and personality changes so as io  C U I  

off the challenge of presence of controversies in the results 
done in this field all over the world. 
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T h r  volunisry crporur< of r h c  bra in  IO 
m i ~ r c ~ w a v c s  f tam hand-hrld rnobik phancr 
by onc-fmrrh of rhc world’s poptilatian his 
been r l l l rd  thc I q s ~  human biologic cxpcri- 
n ~ n r  C Y I I  (Salford c i  11. 2001). In  thc w a r  
I r n r r .  niiuowmcs *.ill also br crnirrrd by an 
abundant< of othcr rpplianccs in thr rardlw 
offiw and also in rhr homc. Thc porriblc r i a l o  
of radio-frcqucncy clcrtromagnrcic fields (RF 
EMFs)far rhc human body is ,  growing con- 
c ~ r n  for our rocirry Ifor a review, scc Hyland 
2000). Mort rcrcarchcrr i n  rhc field h a w  
dwcllcd on rhc quecion ofwhrrhcr RF EMFs 
may i ndu rc  n r  prornort canccr  growth. 
Although mmc haw indirsrcd incrcascd risk 
(Hardell CI 11. 2002; Rcpicholi et PI. 19!)7), 
m m  rrudirr, including our own, hmc shown 
no <l‘frcir (Salfard C I  al. 19979) or cvcn a 
drcrtarrd risk (Adry er d. 1999). 

Thc possible rish of mi~rowilv~s for rhr 
humin  body has artracrcd inicrcst rinct thr 
1960s ( i .c. .  bcfort rhr advent of mobile 
phancr), when radar and microwaw owns 
poscd 2 posiblr  hcalrh problrm. Oscar and 
Hawkins (1977) performed cirly siudicr on 
cffccm of RF EMFr on rhr blood-brain bar- 
i i ~ r ~  Thcy dcrnonrtrancd that z r  wry  low 
rncrgy lrvclr I< 10 Wlm’), rhc ticldr in a 
rcsrricrcd rrporurc window caused a rignifi- 
c m i  Icakagc of “C-mannirol, inulin, and illso 
drxrrm (mmc niolccular wigh t  AS albumin) 
from thc capillaries inro rhc surrounding 
rcrcbcllir brain tirrur. Thcsc findingr, how- 
C Y C ~ ,  wcrc nor rcpcaird in a snidy using “C- 
sucrose (Gruensu cr 21. 1782). A ICCCDI in 
uino srudy has shown thar EMF at  1.8 GHz 
incrcarr thc prrmnbility of rhc blood-brain 
barrier to sucrose (Schirmachcr cc al. 2000). 
Shivcn and collcagu~r (Shivers CI al.  1987; 
Praro cr .I. 1990) uimincd chr cffccr of mag- 
ncric rcronancc imaging upon the ~ I I  brain. 
Thry showed char rhr combincd cxporurr 10 

RF E M F r  2nd pulscd and s t a i i c  mignrric 

ficlds garc risc to a r igni f i r inr  pinocywric 
morpon oldbumin from thr capillirirs into 
rhc brain. 

lnspirrd by This work, s in<< 1988 our 
group has srudicd rhc cffccrr of diftfrrmr inrm- 
s i r i s  rod modelarionr of915 M H z  RF EMFr 
in a yar rnodcl whrrr rhr crporurc irlitr place 
in a ~ r a n s ~ c m  clccimmgnci ic  rirnrmiision 
linc chamber (TEM-crll) during various rirnr 
prriods. I n  series of mort ihhm 1,600 mirndr, 
wc have proven rhar subrhcrmd p w c r  dcnri- 
r i u  horn bo& pulrc-madularcd and roorinu- 
OUI RF EMFr-including ihorr from GSM 
(Global Sysrcm for Mobilc Communiwrionr) 
mobilr phones-haw rhc p o t r n q  co iignih- 
undy  OF” rhr blood-brain bmirr such rhar 
rhc m i m a r  own dbumin (bur not hbnnogcn) 
parses out of rhr bloodrrrcam inro rhr brain 
tiauc and acamulrta  in rhc ncurom and glial 
ccllr sorroonding thc npillaricr (Malrngrcn 
1998; Pcrsron cr d. 1997; Pcrmn and Sdford 
1996; Sdford cf d. 1992,1993. 1794, 1977b2 
2001) (Figorc 1). Thrsr rrsultr have brcn 
dupliarcd rcccntly in anorhcr Iaborarory V6rc 
ct A. 2001). Similar raulu hwc k n  rcponcd 
by ochcn (Frinc CI d. 1997). 

Wc and othcrr (Oscar and H a w k i n s  
1977; Pcrrron et al. 1997) hivc poinrcd out 

c h i t  whrn such a relativrly largr molcculc as 
albumin can parr rhr blood-brain brrricr, IO 
too can many other smaller molcculcs. 
including roric oncs, which msy c m p c  in10 
rhc brain brcausc of cxporurr IO RF EMFr. 
Wc haw hirherio nor concluded char such 
leakagc is harmful for rhr brain. HOWCVCI, 
Hasscl cr al. (1794) haw shown that mrolo- 
gous albumin iojrcrcd into the bnin nrsuc of 
ram IC.& 10 damagc 10 nturoni at rhc injec- 
tion sicc when ihc conccntration of albumin 
in rhc injected rblurian i s  at Iczrr 25% of chat 
in blood. In rhr prrrcni study, wc invcrri- 
g m d  whcthrr lcakagc SC~OII rhc blocd-bnin 
barricr might CIUSC damage IO rhc nct~ons. 
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Materials and Methods 
T E M d l r  urcd for rhc RF EMF cxposurc ol 
n r r  wcrc drrigncd by dimcnrional $ d i n g  from 
prrviourly conrrructcd LCIIS ar thc National 
Bureu  of Standards (Crawford 1974). TEM- 
cells xre h o w ”  IO gcncratc uniform dcciro- 
mjgncrir hddr for scmdzrd mexuierneoij. P, 
gcnuinc GSM mobilr phonc with a progm- 
mablc powcr output was connrctcd via a con- 
id cablc co chc TEMdI; no voicc modularion 

Thc  TEM-cell i s  cnclorcd in a wooden 
box ( I S  x 15 x 15 cm) rha  rupponr rhr O U C C ~  

rondurror and cmri i l  plair. Thc outer con- 
ducror is madr of bras nri 2nd i s  mrchcd 10 

thc inncr walk of chc box. The c ~ n i c r  plaw, or 
rcprurn. i s  conrrrucird oidumtnum. 

Thc TEM-rcllr wcw pbcrd in a rrrnpcr,~ 
wrr-controlled room, and thr irmpmrure in  
rhr TEM-ccllr was kcpr conmm by circlhiing 
room air ihrough holcr in rhr wooden box. 

Thc specific absorption n t c  (SAR) dirtrib- 
urion in rhc  mi bnin has brrn simrilarcd wirh 
rhr finiic-diffcrcncc time-domain mcihod 
(Mmcnr cr 11. 1973) and found rovary < 6 dB 
in rhc ra i  brain. 

Thr rats wcrc placed in plastic rraj-i (12 x 

12 x 7 cm) 10 avoid ronract with chc ccnrrd 
plxc and outcr conducroi. Thc borrom of thc 
tray war covrrcd wirh absorbing paper ro COIL 
lrcr urinc and kea. 

Thirry-rwo mdc and fcmalc Firchcr 344 
rats 12-26 wcrkr of agc and wrighing 282 * 
91 g wcre dividcd into four groups of cighr 
nu each. T h c  prik ourput power of IO mW, 
100 mW, and 1,000 mW pcr ccll from the 
GSM mobile rclrphonc was fcd into IWO 

TEM-ccllr simulrancously for 2 hr. This 
rrporcd the ,216 10 prik power dcnsirics of 
0.24. 2.4. and 24 Wlm’, rcspccrivcly. This 
cxposure ierulrrd i n  avcragc whole-body 
SARr of 2 mW/kg,  2 0  rnWlkS, and 200 
m W l k ,  rcrpcrrircly. For hmhcr drrailr a b u r  
cxpoaure conditions and SA!% calculations, scc 
Manrnr CI 21. (1793) nnd Mdmgrm (1998). 
T h r  founh group of n u  vlas rimulrancourly 

was applied. 

Addrcrr corrqmndcncr IO L.G. Salford. Drpi. or 
Ncurorurgcry. Lund Vnivcrriry Harpird 5 - 2 2 ]  85 
Lund. Swcdcn. Tdcphonc 46-46-171270. Fax: 46- 
46-1 861 50. E-mail: Lrif.S.lfordenrurokir.luw 

Wc chink 5. Swamblrd and C. Blmnow a t  th< 
L u r i n g  h b o r a w r y  for rxcdlcni rcchnid rsirnnrr.  

The work wss supporrcd by I g r a m  from shr 
Swedkh Council for Work Life R n a r r h .  
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Ar i lde  Salford er al 

hiooocamous  and  r h r  basal ~ a n ~ l i a  ~n vhr 

krpr far 2 hr in nonxrivarcd TEM-crlls. Thc 
animals wrrc awakr during thr cxporurc and 
could m o w  2nd ,urn wi ih in  thc cxporurc 
chamber. 

Thr  animals in each cxposur< group wcrc 
allowed to s u r ~ i ~ c  for about 50 d y r  a f r t r  
cxpowrc. Thcy W C ~ C  carefully obrrrvcd daily 
far ncsirologic and bchwioral abnormnliricr 
duiing ihir period. st thr end ofwhirh thcy 
wcrc nnwhrtizcd 2nd sacrihccd by perfusion 
fixation wirh 4% lormddchyde. 

Thc brains WLIC rrmovrd from rhc skull 
by naniraumarir rcchniquc (rcrcrrian of bone 
s i r u c ~ u r ~ s  I I  thc skull bast .  follawrd by a 
midiinr incision horn thc lommcn migiium 
to rhc n a c )  a f m  an rxtcndrd in iirv porr- 
morirm firition i imc of 30 min. Each brain 
w a s  srcriontd roromlly i n  I-2.mm-1hick 
slice,, which a l l  wcrc rmbrddcd in  parafin, 

RNAlDNA with rrrryl violcr 10 show dark 
n r u ~ o o i .  Applying a lbumin  anr ibodi r r  
IDakocyiomar ion N o r d c n  AB,  Alvrj6,  
Swcdcn) r c i c a l i  albumin JI brownish spotty 
or morr diffurc dixoloriixmns (Salford CI .I. 
19741~ 

T h r  m ~ i i r r c n c c  of ' "dark n w r o n r "  was 
pdgcd scniiquanricarivcly by rhc ncoroparhol- 
ogirr as 0 (no or occasiond dark nwronr), I 
(modcrirc O C L U ~ ~ C ~ L C  of dark nruronr), or 2 

L U ~  i n  >-lam ~ c c i o n s ,  and s r r incd  for  

(abundant occurrcncc) .  T h r  microscopic 
analysis was prrformcd blind 10 rhc icsi rima- 
cion. Thc Krurkil-Wallis one-way analysis of 
varimcc by r a n k  wiu uscd for a s i m u l i m m ~ ~  
rrarisriral ic~r of rhc scorc dirrriburiom lo, thc 
four crporurc wndi i ions .  W h e n  thc null  
hypothcris muid bc rcjrrtrd, comparisons 
bciwrcn controls and each of rhc r iposurc 
conditions WE mndc with rhc MmwWhiincy 
nonparmcrric icsi for indrpmdcnr nmplcr. 

Results and Discussion 
Controls and test animals alike showed rhr 
normal diffiirr posirirc immunartaining for 
albumin in hypoihalaniua. i kind of buili-ir. 
mcrhod control. 

Control animals showcd cibhrr no posiriv- 
iry or an occasional and ofirn qiirrtionablr 
posiriviry for albumin ouoidc rhe h?fporhala- 
mus (Figorr IA). In one conirol animal x c  
obrcmcd a modcrarr number ofdark ncurons, 
bur no such rhangc W ~ I  obrcwcd in al l  rhc 
athcr conrrolr. 

t i p o r c d  animals usua l ly  showed 1cvcm1 
albumin-poririrc fori around thr hnci blood 
YCSIICIS in whirc and gray r n a i i ~ r  [Figurr 181. 
Hrrt  thc albumin h id  rprrad i n  thc i i ssuc  
bcrwccn thc c d  bodicr and rurroundcd ncu- 
runs, which eirhcr cmiaincd no albumin or 
mniaincd  albumin in somc fori. ScaircrCd 

ncuronr. no8 associated w i i h  albumin lcakagc 
bcween the neurons. wcrc .Ira posicivr. 

Thr crcsyl violcr staining rrvcalrd scsr- 
rcrrd 2nd groupcd dark ncurons, which ~ c r r  
ohm shrmkcn and darkly rtaincd, homogc- 
niicd with loss of di rcr rn ibk  inrcrml LCII 
~ t n ~ c i u r c s .  Somr of rhrrc dark ncurons WCIC 

also albumin poriiivc or showcd cyroplarmic 
microvacuolcr indicating an scrivc patho- 
logic procrss. T h c r c  W L ~ C  no hmmorshagcr 
and no dix-crniblc glial reaction, artrocyiic 
DI microglial, adjaccni IO changed ncuroni. 
Changed neurons WCIC x c n  i n  dl lo car ion^. 
but cspccially thc C O ~ C X ,  hippocampus, and 

rons (Figure 2). The p C I W n n g C  abnormal 
muions i s  Joughly apprrriarcd T O  be mari- 
mdly around 2%. bur in somc rcsiricicd m a ~  
rhrv dominated rhc picrurc. 

The  occurrcnm ofdark neurons iindrr rhc 
diffcrrnr crporurr condirioni is prcrcnird an 
Figurc 3, which s h o w  P r i g n i k m r  poririrr 
relation bCrwCcn E M F  doragr (SARI a n d  
numbrr of di rk  ncwons. 

A combincd  nonparamrrric TCU lot nhc 
f o u r  C X ~ O S U I C  s i t u a t i o n s  r i m u l i r n c o u r l ~  
rmcalcd rhar rhr distributions ofs~orcs diffcird 
signihwnrly bcwccn rhc groups lp < 0.002). 

Wc prcscni hcrc for rhc first i i m c  cvidrncc 
for neoron.1 damage raurcd by nonihcrmal 
microwave cxposure. The  c m c x  21 well 2s rhc 

( 

3.- ;I gar ,:*, r:. d : Yi \  .g .I .rAe .n .moag i l O i r i r i !  nei,. - 

figure 1. Phommicrograph 01 sections 01 brain from an RF EMF-exposed ral  stained with rrervl violet IAI 
nerve cells in B section 01 Ihe pyramidal cell band 01 the hippocampus; among the normal nerve 

cells (large cellsI are interspersed black andshrunken name cells. so-called dark n e ~ r m s .  IBI The caner. 
top ken 01 an RF EMf-exposed rat showing nDrmsl nerve cells b a l e  bluel intermingled with abnormal. 
black and shrunken 'dark n~uiotts- 81 all depths 01 the conex. but lea61 in the superficial upper layers. 
Magniftcarinn. ~160.  ?w mWRg. 

number 01 animals in the osament group with thal 
score. A simuhaneous nonparamelric comparison 
01 all lour conditions revealed rignilirsnt diller- 
ences Ip < 0.W21. As compared to control. p < 0.2 
lor 2 mW/kg: p i  0.01 lor 20 mWlkg: and p i  063ior  \ 
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Atiicle ! Nerve cell damage from GSM mobile phones 

CO"cCli0" 

Figure 1 in thc original manuscript was 
rirrd in 'Mawrids and Methods" and 
illunrared-dbumin Icakage chat wc had 
rcpartrd cirlicr. Thr  figure showed 
rxrmpler of crm-smioni of the brains 
of mu racrihccd immtdimly &cr npo- 
sure 10 microwavc~. Rrcaurc rhir could 
br misundcrstaod. i n  t h r  inic iest  of 
clarity and with rhc prrmirsion of rhc 
cdirar, wc haw replaced h a !  figure. 

The new Figurc 1 i s  now ritcd in 
'Rerulia" and show animals from the 
~ r r x n !  study. Figurr 1A i l lusirz~c~ rhr 
brain of a sham-cxposrd conirol ani- 
mal, and Figure 18 illusiraics an ani- 
mal cxporcd to 2 mWlkglor 2 hr. 

... .." "*. 
K U O Q ~ O  f in land.  3-4 S e p l e m b t r  1995 ICh labre f ,  h ,  
Juuulainen J. rdrl. EU 06 Xlll. Brvrrrll:EO51 2U.6612. 
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EFFECT OF GSM MOBILE PHONE RADIATION ON BLOOD-BRAIN BARRIER 

Dsriusr Leszczynski 

B;o-NJR Rcsmrch Croup, Rnd;o.biologv Loborarory, STUK-Rodiolion and Nuclenr Sn&v Aurhoriry, Helsinki, 
Finlnnd; d a r i u s L l e s r c Z y n s k ~ l u ~ . ~  

ABSTRACT 

Some animal studies have suggested that mobile phone radiation may cause increase in blood-brain barrier 
permeability We have hypothesized (Leszczynski et al. Differentiation, 70, 2002, in press) that the mobile phone 
radiation-induced increased expression and phosphorylation (activily) of stress protein hsp27 might be the molecular 
mcchanism regulating blood-brain barrier permeability and, possibly, cell apoplosis. Here we present evidence 
suggesting that mobile phone radialion indeed affects hsp27-dependent cyloplasrnic distribution of  F-actin and stability 
of stress fibers. This observation suppons our hypothesis that mobile phone radiation-induced changes in hsp27 
expressiodaclivity might eventually lead to increase in the permeability of blood-brain barrier. 

BACKGROUND 

The question whether microwave radiation, that is emitted by mobile phones (radio-frequency modulated 
electromagnetic fields: RF-EMF), might exerl any detrimental health effects remains unanswered. Several recently 
conducted reviews of the to-date published research have concluded rhar there is significant and credible scientific 
evidence to the facl that RF-EMF induces biological effects [1,2,3,4]. However, it still remains to be determined 
whether these biological responses could cause health hazard. 

The possibility of the induction of cellular stress response by the "on-thermal levels of mobile phone radiation 
has been shown just recently. In vivo, Daniells et al. I S ]  and de Pomerai et al. [ 6 ]  have shown that overnight irradiation 
of nematode worms with RF-EMF (750MHz) at SAR of 0.001 Wlkg causes increase in expression of heat shock  protein^ 
Fritze eta l .  171, using rat model, have shown increase in expression of stress protein hsp70 in brains of animals exposed 
for 4 hours to RF-EMF (890-915MHz) at S A R  of I.SW&g. In vitro, Kwee et d. [SI have shown induction of stress 
protein hsp70, but no1 hsp27, in transformed human epithelial amnion cells exposed for 20 min. to RF-EMF (960MHz) 
at SAR of 0.0021 Wlkg. Thus, because of the  known broad specmm of physiological processes that are regulated by 
stress proteins 191, i f  is possible to suggest that mobile phone radiation-induced aclivation of cellular stress response 
might affect variety of physiological processes, among them brain tumor development and blood-brain barrier 
permeability. Having this in mind, French et al. [ I O ]  have put forward hypothesis suggesting that repeated exposures of 
cells to mobile phone radialion over a long period of time might affen tumor development due to the hypothesized 
chronic upregulation of the expression levels of cellular stress proteins. However, occurrence of such chronic 
stimulatory effecl on the expression of stress proteins induced by mobile phone radiation, as suggested by French et 2.1. 
[IO], still remains to be experimentally demonstrated. 

PREVIOUS STUDY 

In our earlier study [ I  I ]  we have demonstrated that the I-hour non-thermal cxposurc of human endothelial cell l ine 
EA.hy926 to S A R  of 2W&g (900MHz GSM signal) leads, among others, to: (i) changes in phosphorylation StaNS o f a  
large number of proteins, (ii) among them, transient increase in phospholylation of hsp27 stress response protein, which 
was prevented by SB203580, a specific inhibitor of p38 mitogen-activated protein kinase (p38MAPK), (iii) transient 
changes in protein expression levels of hsp27 and p38MAPK. 

Over-expression and phosphorylation of hsp27 has been shown to regulate polymerization of F-actin and formation and 
stability o i  stress fibers. This, when occurring in endothelial cells lining brain's capillary blood vessels, might be of 
importance for the funnioning of blood-brain barrier. Stabilization of stress fibers and cytoplasmic distribution of F- 
actin was shown to cause: (i) ccll shrinkage, that might lead to opening of spaces between cells, (ii) increase in the 
permeability and pinocytosis of endothelial monolayer, (iii) increase in formation of the so called "apoptosis-unrelated" 
blebs on the surface of endothelial cells, which eventually might obstruct blood flow through capillary blood vessels, 
(iv) stronger responsiveness ofendolhelial cells to  estrogen and, when stimulated by this hormone, to secrete larger than 
normally amounts of basic fibroblast growth factor (bFGF) which might, in endocrine manner, stimulate de- 

i 

- 1 7 3 -  



diffcerentiation and proliferation of endothelial cells and possibly led to the associated with cell's proliferative state - cell 
zhrinkage and unveiling of basal membrane. 

The possibility of the  effect of RF-EMF exposure on blood-brain barrier permeability has been suggested earlier by in 
vivo (121 and in vitro 1131 sludies. However, there are also repons where authors claim that the non-thermal levels of 
RF-EMF radiation do not affect blood-brain barrier permeability 114,151. The no-efTect, which is claimed by Fritze et 
al. [ 141, is not so straight forward. The authors have observed stress response and increased permeability of the blood- 
brain barrier immediately after the end of irradiation. This effect was, however short lasing.. Therefore, it remains 
unclear what would be the blood-brain barrier response to  the repeated exposures lo mobile phone radiation because the 
effect of repeated exposures was not examined. The increased bloodlbrain barrier permeability due lo increase of 
pinocytosis was suggested by Neubauer et al. (161 who have demonstrated increase in pinocytosis of cerebral conex 
capillaries that were exposed to 2.45 GHz microwave radiation. Finally, the recently reponed study by T6re et al. 1171 
has shown that 2 hour exposure of rals IO RF-EMF (900MHz) at SAR of 2 W k g  (averaged over the brain) causes 
increase in the permeability of blood-brain barrier. The molecular mechanism and Ihe cellular signaling pathways 
involved in the induction of blood-brain barrier permeability are still unknown. 

Activated (phosphorylaled) hsp27 has been shown to inhibit apoptosis by forming complex with the apoptosome 
(complex of Apaf-l protein, pro-caspase-9 and cytochrome c), or some of its components, and preventing proteolytic 
activation of pro-caspase-9 into active form of caspase.9 118,191. This, in tum, prevenls activation of pro-caspase-3 
which is activated by caspase-9. Thus, induction of the increased expression and phosphorylation of hsp27 by Ihe RF- 
EMF exposure might lead to inhibition of the apoptotic pathway that involves apoplosome and caspase-3. This event, 
when occurring in RF-EMF exposed brain cells that underwent either spontaneous or exlemal factor-induced 
transformationldamage. could support survival of the Iransformed/darnaged cells. 

HYPOTHESIS 

Based on the known cellular role of over-expressed/phosphorylatcd hsp27 we have proposed a hypothesis [I I ]  that: the 
activation (phosphorylation) of hsp27 by mobilc phone radiation might be the molecular mechanism ( i )  regulating 
increase in blood-brain barrier permeability, which would explain, observcd in some animal experiments, increase in 
blood-brain barrier permeability, and (ii) regulating apoptosis through interference with the cytochrome clcaspase- 
9/caspase-3 parhway (Figure I). 

Fig. 1. Hypothetical flow of evenb that might occur in cells in response to mobile phone radiation. 

OBJECTIVE 

The present study was undenaken lo determine whether physiological responses of endothelial cells, which are 
associated with the hsp27 expression and phosphorylation and might affect permeability of blood-brain barrier (stability 
of stress fibers, cell size/shape), occur in the mobile phone radiation exposed cultures of human endothelial cell line 
EA.hy926. 

MATERIAL AND METHODS 

Human endothelial cell line EA.hy926 cells, grown on microscope cover slides, were exposed for 1 h to 900MHz GSM 
signal at an average SAR of 2WAg (range 1.8 - 2.5 Wlkg). Temperature of cell cultures remained throughout 

- 1 7 4 -  



irradiation period at 3 7 t 0 . 3 T  thus the effccts reponed here are of non-thermal nature. Cells on cover slides were fixed 

immunohistochemistry i n  order to confirm that the cells respond to irradiation in the same way as in the previous study 
[ I  I]. The appearance of cells (size, shape) and cytoplasmic panern of F-actin distribution (stabilization of stress fibers) 
was determined by staining of the cells with fluorescent-dye (AlexaFluor) labeled phalloidin. 

either immediately or Ih aher the end of irradiation. The expression of hsp27 was determined by indirect ! 

RESULTS AND DISCUSSION 

As expected, I h  exposure of cells to mobile phone radiation increased expression of hsp21. However, in order to  
increase hsp27 expression by heat shock was required 3h incubation of cells at 43°C ( I h  exposure had no effect). This 
observation, together with the measurements showing that temperarure of medium was throughout RF-EMF exposure 
period at 37-H).3’C, suggest that the observed here effects are of non-thermal nature. 

The stability of stress fibers, as determined by the panern of staining with phalloidin-AlesaFluor, increased aher I h 
inadiation and did not decline dunng the Ih of post-irradiation incubation. Induction of the stability of stress fibers 
caused cells to shrink. In cells expressing high levels of hsp27, the cell edges were brightly stained with phalloidin- 
AlexaFluor, what indicates re-localization of F-actin to cell rumes. These cells rounded-up and cells contacted in- 
between only through thin pseudopods. In cells expressing lower levels of hsp27, network of stress fibers was seen 
throughout the cytoplasm bul 

Fig. 2. Expression panern of F-actin in EA.hy926 cells detected using phalloidin-AlexaFluor 
staining (green fluorescence) and hsp27 using indirect immunofluorescence (red color). Left panel: 
cells exposed for I h  to sham, cells exposed for I h  at 2 W k g  (ZSAR), and cells exposed for Ih at 
2Wkg followed by Ih exposure to sham. Right panel: cell expressing high level of hsp27 has F- 
actin in cell rumes whereas cell expressing low level of hsp27 has F-actin in form of stress fibers 
distributed throughout cytoplasm (notice diflerence in stress fiber density over the nuclear region 
in both cells). 

The observed here, hsp27-related changes in cytoplasmic distribution of F-actin are apparently outcome of two 
phenomena: hsp27 over-expression and hsp27 phosphorylation. These observed changes suppon the hypothesis that the 
hsp27/p38MAPK stress signaling pathway might be the molecular mechanism regulating mobile phone radiation- 
induced permeability of blood-brain barrier. 

CONCLUSIONS 

The proposed above intra-cellular mechanism for the mobile phone radiation-increased permeability of the blood-brain 
barrier is a hypothesis but as such it is reasonably supported by the evidence concerning both effects of microwaves on 
stress response and effects of hsp27 (increased expression and activity) on cell physiology. Furthermore, it appears that 
the physiological changes caused by hsp27 phosphorylation indeed take place in endothelial cells (stress fibers’ 
expression, cell sizdshape changes). These evenls, when occurring repeatedly (on daily basis) over the long period of 
time (years) might become health hazard because of the possible accumulation of  brain tissue damage. 
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ABSTRACT 

Some animal studies have suggested that mobile phone radiation may cause increase in blood-brain banier 
permeability. We have hypothesized (Leszczynski et al. Differentiation, 70, 2002, in press) that the mobile phone 
radiation-induced increased expression and phosphorylation (activity) of stress protein hsp27 might be the molecular 
mechanism regulating blood-brain bam’er permeability and, possibly, cell apoptosis. Here we present evidence 
suggesting lhat mobile phone radiation indeed affccts hsp27-dcpendent cytoplasmic dinribution of F-actin and stability 
of stress fibers~ This obselvalion supports our hypothesis that mobile phone radiation-induced changes in hsp27 
expressiodactivity might eventually lead to increase in the permeability of blood-brain banier. 

BACKGROUND 

The question whether microwave radiation, that is ernilted by mobile phones (radio-frequency modulated 
fields: RF-EMF), rnighl exen any detrimental health effects remains unanswered. Several recently 

conducted ieviews of the to-date published research have concluded that therc is significanr and credible scientific 
evidence to the fact thal RF-EMF induces biological effects [l,2,3,4]. However, i t  slill remains to be determined 
whether these biological responses could cause health hazard. 

The possibility of the induclion of cellular stress response by thc non-thermal levels of mobile phone radiation 
has been shownpsl  recently. In vivo, Daniells et al. ( 5 )  and de Pomerai et al .  161 have shown that overnight irradiation 
ofnematode worms with RF-EMF (750MHz) at SAR ol0.001 W/kg causes increase in expression of heat shock protein. 
Fritze et at. 171, using rat model, have shown increase in expression of stress protein hsp70 i n  brains of animals exposed 
for 4 hours to RF-EMF (890-915MHz) at S A R  of 1.5Wkg. In vitro, Kwee et al. [SI have shown induction of mess 
protein hsp70, bul not hsp27, in iransformed human epithelial amnion cells exposed for 20 min. to RF-EMF (960MH2) 
at SAR of 0.002l W/kg. Thus, because of the known broad spectrum of physiological processes that are regulated by 
stress proteins 191, it is possible to suggest that mobile phone radiation-induced activation of cellular stress response 
might arfect variety of physiological processes, among them brain tumor development and blood-brain barricr 
permeability. Having this in mind, French el al. [IO] h a w  pul forward hypothesis suggesting that repeated exposures of 
cells to mobile phone radiation over a long period of time might affect tumor development due to the hypothesized 
chronic up-regulation of the expression levels of cellular stress proteins. However, occurrence of such chronic 
stirnulalory effect on Ihe expression of stress proteins induced by mobile phone radiation, as suggested by French et SI. 

(IO], nil1 remains to be experimentally demonstrated. 

PREVIOUS STUDY 

I” our earlier study [ I  I )  we have demonstrated that the I-hour non-thermal exposure of human endothelial cell line 
EA.hy926 IO SAR of ZWkg (900MHz GSM signal) leads, among oIhers, Io: (i) changes in phosphorylation status o f a  
large number of proteins, (ii) among them, transient increase in phosphorylation of hsp21 stress response protein, which 
was prevented by S8203580, a specific inhibitor of p38 mitogen-activated protein kinase (p38MAPK), (iii) transient 
changes in protein expression levels of hsp27 and p38MAPK. 

Over-expression and phosphorylation of hsp27 has been shown to regulate polymerization of F-actin and formation and 
stability of stress fibers. This, when occurring in endothelial cells lining brain’s capillary blood vessels, might be of 
imponancc for the funclioning of blood-brain barrier. Stabilization of stress fiben and cytoplasmic distribution of F- 
actin was shown to cause: (i) cell shrinkage, that might lead to opening of spaces between cells, (ii) increase in the 
permeability and pinocytosis of endothelial monolayer, (iii) increase in formiltion of the so called “apoplosis-unrelated” 
blebs on the surface of endothelial cells, which eventually might ObstNcl blood flow through capillary blood vessels, 
(iv) stronger responsiveness ofendothelial cells IO cstrogen and, when stimulated by this hormone, to secrete larger than 
normally amounU of basic fibroblast growth factor (bFGF) which might, in endocrine manner, stimulate de- 
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i diff~rerenliation and prolileralion of mdolhelial cells and possibly led to thc associated with cell's proliferative stale - cell 
shrinkage and unveiling of basal mcmbrane. 

The possibility of the effect o l  RF-EMF exposure on blood-brain barrier permeability has been suggested earlier by in 
vivo 1121 and in vitro 1131 studies. However, there are also reports where authors claim that the non-thermal levels of 
W-EMF radiation do not affect blood-brain barrier permeability [14,15]. The no-effecl, which i s  claimed by Fritze et 
a]. (141, is not so straight forward. The authors have observed stress response and increaed permeability of the blood- 
brain barrier immediately after the end of irradiation. This effect was, however shon lasting. Therefore, it remains 
unclear what would be the blood-brain barrier response to the repealed exposures lo mobile phone radiation because the 
effect of repeated exposures was not cxamined. The increased blood-brain banier permeability due to increase of 
pinocytosis was suggcsted by Neubauer et al. 116) who have dcmonstrated increase in pinocytosis of cerebral conex 
capillaries that were exposed to 2.45 GHz microwave radiation. Finally, the recently reponed study by Tore et al. 1171 
has shown that 2 hour exposure of rats Io RF-EMF (900MHz) at SAR of 2 W k g  (averaged over the brain) causes 
increae in the permeability of blood-brain bzrrier. The  molecular mechanism and the cellular signaling patliwqs 
involved in the induction of blood-brain barrier permeability are still unknown. 

AcIjvaIed (phosphorylated) hsp27 has been shown to inhibit apoplosis by forming complex with the apoptosome 
(complex of Apaf-I protein, pro-caspase-9 and cytochrome c). or some of its components, and preventing proteolytic 
activation of pro-caspase-9 into active form of caspase-9 [18,19]. This; in turn, prevens activation of pro-caspase-3 
which is activated by caspase-9. Thus, induction of the increased expression and phosphorylation of hsp21 by the RF- 
EMF exposure might lead 10 inhibition of the apoptotic pathway that involves apoplosome and caspase-3. This event, 
when occurring in W - E M F  exposed brain cells that undcnvenl either spontaneous or external factor-induced 
transformatioddamage, could suppon survival of the transformedldamagcd cells. 

HYPOTHESIS 

Based on the known cellular role of overixprcssed/phosphorylated hsp27 we have proposed a hypothesis 11 I ]  that: the 
activation (phosphorylation) of hsp27 by mobile phone radiation might be the molecular mechanism (i) regulating 
increase in blood-brain barrier permeability, which would explain, observed in some animal cxperiments, increase in 
blood-brain barrier permeability, and (ii) regulating apoptosis through interference with the cytochrome clcaspase- e 9icaspasc-3 pathway (Figure I). f '  

j 

Fig. 1. Hypothetical flow of events that might occur in cells in response IO mobile phone radiation, 

OBJECTIVE 

The present study was undertaken to determine whether physiological responses of endothelial cells, which are 
associated wilh the hsp27 expression and phosphorylation and might aflect permeability of blood-brain barrier (stability 
of stress fibers, cell sizdshapc), occur in the mobile phonc radiation exposed cultures of human endothelial cell line 
EA.hy926. 

MATERIAL AND METHODS 

Human endothelial cell line EA.hy926 cells, grown on microscope cover slides, were exposed for Ih t o  900MHz GSM 
signal at an average SAR of ZWkg (range 1.8 - 2.5 W/kg). Temperature of cell cultures remained throughout 
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irradiation period at 3750.3"C thus rhe effects reponed here are of non-thermal nature. Cells on cover slides were fixed 
either immediately or I h  aher the end of irradiation. The cxpression of hsp27 v a s  determined by indirect 
immunohistochemistry in order to confirm that the cells respond to irradiation in the same way as in the previous study 
[ 111. The appearance of cells (size, shape) and cytoplasmic panem of F-actin distribution (stabilization of stress fibers) 
was determined by staining of the cells with fluorescent-dye (AlexaFluor) labeled phalloidin. 

RESULTS AND DISCUSSION 

A S  expected, Ih exposure of cells to mobile phone radiation increased expression Of hsp27. However, in order to 
increase hsp27 expression by heat shock was required 3h incubation of cells at 43°C ( I  h exposure had no effect). This 
observation, together with the measutemenb showing that temperature of medium was throughout RF-EMF exposure 
period at 37+0.3"C, suggest that the observed here effects are of non-thermal nature. 

The stabilily of stress fibers, as determined by the panern of staining u,ith phalloidin-AlcxaFluor, increased aAer Ih 
irradiation and did not decline during the I h  of post-irradiation incubation. Induction of the stability of slress fibers 
caused cells to shrink. In cells expressing high levels of hsp27, the cell edgcs were brightly stained with phalloidin. 
AlexaFluor. what indicates re-localization of F-actin to cell ruffles. These cells rounded-up and cells contacted in- 
between only through thin pseudopods. In cells expressing lower levels of hsp27, network of stress fibers was seen 
throughout the cytoplasm 

Fig. 2. Expression panern of F-actin in EA.hy926 cells detected using phalloidin-AlenaFluor 
staining (green fluorescence) and hsp27 using indirect immunofluorescence (red color). Lefl panel: 
cells exposed for I h  to sham, cells exposed for Ih at 2 W k g  (ZSAR), and cells exposed for Ih at 
2Wlkg followed by I h  exposure to sham. Righl panel: cell expressing high level of hsp27 hss F- 
actin in cell rumes whereas cell expressing low level of hsp27 has F-actin in form of stress fibers 
distributed throughout cytoplasm (notice difference in stress fiber densily over the nuclear region 
in both cells). 

The observed hcre, hsp27-related changes in cytoplasmic distribution of F-actin are apparently outcome of two 
phenomena: hsp27 over-expression and hsp27 phosphorylarion. These observed changes support the hypothesis that the 
hsp27Ip38MAPK stress signaling pathway might be thc molecular mechanism regulating mobile phone radiation- 
induced permeability of blood-brain barrier. 

CONCLUSIONS 

The proposed above intra-cellular mcchanism for the mobile phone radiation-increased permeability of the blood-brain 
harrier is a hypothesis but as such it is reasonably supported by the evidence concerning both effects of microwaves on 
stress response and effecls ofhsp27 (increased expression and activity) on cell physiology. Funhermore, it appears that 
the physiological changes caused by hsp27 phosphorylation indeed take place in endothelial cells (stress fibers' 
expression, cell sizelshape changes). These evenls, when occuning repeatedly (on daily basis) over the long period of 
time (years) might become health h u a r d  because ofthe possible accumulation of brain Iissue damage. 
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Nonionizing electromagnetic fields (EMF) have photon energy less than IOeV, a level not 
sufficient to produce ions by ejection of orbital electrons from aloms. The biological effects 01 
two rqpes of nonionizing electromagnetic fields are being studies intensely: extremely-low- 
frequency (ELF) electromagnetic field and radiofrequency radiation. Extremely-low-frequency 
EMF covers the frequency range of 3 Hz to 3 KHz. The most intensely studied frequency is the 
power frequency of 50/60 Hz. Electric appliances and power lines emit 50160 Hz EMF. 
Radiofrequency radiation (RFR) covers a frequency range between I O  KHz to 300 GHz. 
Different frequencies of RFR are used in different applications. For example, the frequency 
range of 5.4 to 16 KHz is used in AM radio transmjssion, while 76 to 108 MHz is used for FM 
radio. Mobile phone technology uses frequencies between 800 MHz and 3 GHz. And RFR of 
2450 MHz is used in microwave cooking. 

J 
Genetic effects of ELF-EMF and RFR have been reported in various studies [e&, Garaj- 

Vrhovac et al., 1991; Maes et al., 1993; Sarkar et a]., 1994; Simko et al., 1998; Zotti-Martelli et 
a]., 20001. However, since the energy of nonionizing EMF is not sufficient to break chemjcal 
bonds directly, the effects have to be caused by indirect mechanisms. In this brief paper, I have 
described the research we carried out i n  our laboratory on genetic effecls of nonionizjng EMF. 
We studied mainly effects of ELF- EMF and RFR on DNA strand breaks in brain cells of rats 
exposed in vivo. Details of the exposure systems used in our studies have been described by Guy 
et al. 119791 and Lai et al. [ 19931. In bioelecromagnetics research, it is’very important that the 
exposure system he well characterized particularly with regard to energy absorption and field 
uniformity. 

The microgel electrophoresis assay (comet assay) [cf. Sin& 19961 was used lo measure 
single and double strand DNA breaks in brain cells of the rat. The assay can be used lo evaluate 
DNA strand breaks in a single cell and can detect one break per 2 x IO” daltons of DNA, which 
is more sensitive than other available methods of strand break detection. The assay involves 
making microgel with isolated cells dispersed in low-melting temperature agarose on a 
microscopic slide. Cells are then lysed with high salt and detergent, and then treated with 
enz).mes IO remove RNA and proteins, so that only DNA remains. The slide is then subjected lo 
electrophoresis and the extent of DNA fragment migration from the nucleus is used an index of 
DNA breaks. If the electrophoresis is done at highly akaline pH (>13), the paired strands of 
DNA separate prior to electrophoresis and single strand breaks will be detected. Under neutral pH 
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conditions, the DNA strands remain joined and any fragment migrated out must have resulted 
from double strand breaks. In isolated human lymphocytes, the assay can detect single and 
double strand DNA breaks caused by 5-10 cGy and 10.15 cGy ofx-rays, respectively. 

We investigated the effects of60-Hz magnetic field exposure on DNA in brain cells of the 
rat [ h i  and Singh, 1997al. We observed an increase in DNA single strand breaks afier 2 hrs of 
exposure to a magnetic field at an intensity of 0.1, 0.25, or 0.5 millitesla (mT) (0.1 mT = I 
gauss), whereas an increase in double strand breaks was observed at 0.25 and 0.5 mT, but not at 
0.1 mT. The effect is proporlional to the intensity of the magnetic field. Sirdarly, exposure to 
RFR (2450 MHz, at a whole body specific absorption rate (SAR) of 0.6 and 1.2 W k g )  for 2 hrs 
caused an increase in both single and double strand breaks in DNA of brain cells in the rat [ h i  
and Singh, 1995, 19961. Another interesting finding from our research is that time and intensity 
can interchange in exerting effects of magnetic fields. By increasing the duration of exposure to 
24 hrs, increases in single and double strand DNA breaks could be observed in brain cells of rats 
exposed to a 60-Hz magnetic fields at an intensity of 0.01 mT, whereas a 2-hr exposure at the 
same intensity had no significant effect. 

From the microgel electrophoresis assay, exposure to a 60-Hz magnetic field at 0.25 mT 
for 2 h r s  or to 2450-MHz RFR at an average SAR of I .2 W/kg for 2 hrs produces a similar DNA 
migration in brain cells as that caused by 25 cGy of X-rays, ].e., an average of 250 strand breaks 
per cell. However, i t  is not likely that the three entities cause DNA breaks by similar mechanism 
and produce the same types of DNA damage. 

I t  must be pointed out that the 0.1 -0.5 mT magnetic field intensities used in our study are i 
much higher than the levels most people encounter in daily life. However, they are still within the 
limits contained in current magnetic field exposure guidelines and can be encountered in 
occupational situations. For example, the International Nonionizing Radiation Committee of the 
International Radiation Protection Association guidelines for maximum levels of magnetic field 
exposure in occupational situations are 0.5 mT for workday exposure and 5 mT for shon-term 
exposure, whereas for the general public it is 0.1 mT for 24 hrs per day exposure and 1 mT for 
exposure for a few hrs per day. Regarding RFR exposure, one can get an S A R  of 6-8 W k g  per 
gm of tissue in certain pa- of the head when using a mobile phone. 

In further research, we found that treatment of rats before exposure with free radical 
scavengers blocked the effects of EMF (ELF-EMF and RFR) on DNA [Lai and Singh, 1997b,c]. 
This suggests that EMF enhances free radical activity in cells, which in turn lead to DNA 
damage. We also found that EMF exposure caused DNA-protein and DNA-DNA crosslinks 
[Singh and Lai, 19981 and increased apoptosis and necrosis in brain cells of the rat. Furthermore, 
we found that pretreating rats with an iron-chelator could block the effects of EMF exposure on 
DNA. 

In addition lo our experiments, using the microgel electrophoresis assay, Ahuja et al. 
[]997, 19991, Phillips et al. 119971, and Svedenstal et a). [1999a,b] have also reported an increase 
in DNA swnd breaks in  cells after magnetic field exposure. Interestingly, Svedenstal et al 
[l999a] observed an increase in DNA strand breaks in brain cells of mice after 32 days of 
exposure to magnetic fields at a low intensity of 7.5 microtesla. Changes in DNA in cells 
exoosed to RFR. as detected by the microeel electrophoresis assay. have also been reported bv 
Ph’illips etal. (19981 and Verschaeve et al. fi9941. 
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From the results of the above research, we hypothesize that EMF initiates an  iron- 
mediated process (Fenton reaction) that increases hydroxy free radical formation in cells, leading 
to DNA strand breaks and cell death. Cells with high rates of iron intake, e&, proliferating cells, 
cells infected by DNA virus, and cells with high metabolic rates such as brain cells, would be 
more susceptible to the effects of EMF. For proliferating cells, the mosl wlnerable time should 
be during the Gt/S phases of the cell cycle, when transferrin receptors are expressed and iron 
influx is high. Hydroxy radicals are generated from hydrogen peroxide via the Fenton reaction In 
the presence of iron. Cells with high metabolic rate generate high amount of hydrogen peroxide 
via the mitochondrial electron transporl pathway and thus are more vulnerable to EMF. On the 
other hand, possible harmful effect of EMF exposure could also depend on the capability of cells 
to store iron in ferritin. For example, liver cells would be less susceptible to EMF, even though 
they have high iron influx, because they contain high amount offemtin. 

Cancer cells are known to have a higher concentration of transferrin receptors ontheir cell 
sudace and uptake a large amount of iron. In a series of experiments, effects of exposure to a 60- 
Nz magnetic field on cancer cells were investigated. Molt4 cells, a type of human 
lymphoblasloid cells, were exposed to a 60-Hz magnetic fields (0.25 mT) for 2 hrs in a medium 
supplemented with holotransferrin, a protein that transports iron into cells. A significant decrease 
in cell count was observed after exposure when compared to that of non-exposed samples. The 
effect lasted for at least 22 hrs afier exposure. Magnetic field alone (without holotransferrin) was 
ineffective. In addition, similar magnetic field/holotransfemn treatment had only a slight effect 
on normal human lymphocytes. These data indicate that when intracellular iron concentration is 
increased, cancer cells become more susceptible to an alternating magnetic field, resulting in cell 
death or cell cycle arrest. Thus, low frequency alternating magnetic fields may be useful for 
cancer treatment. In studies by the late Charles Hannan and his associates, the growth rate of 
implanted tumors in mice was significantly decreased by exposure to a pulsed magnetic field (1 
hr per day at an average intensity of 0.5 mT) [Hannan el al., 1994). The field also enhanced the 
potency of the anti-tumor compound daunorubicin on implanted multi-drug resistant m o r  in 
mice in vivo [Liang et al., 19971. More recently, Santi Tofani and his associates [2001] in Italy 
reported an increase in cell death morphologically consistent with apoptosis in two transformed 
cell lines (WiDr human colon adenocarcinoma and human breast adenocarcinoma) exposed to 
magnetic fields of more than I mT. No toxic morphological changes were observed in non- 
transformed cells (MRC-5 embryonal lung fibroblast) after the same exposure. In addition, nude 
mice bearing WiDr tumors subculaneously treated with daily exposure of magnetic fields showed 
a significant tumor growth inhibition (up to 50%). 
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Cellular Phone Radiation and 
Potential Risks to the Human Brain 
(Anti-Aging Medical News - Winter - 2002) 
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skyrocketed since the advent of low- 
priced phones and service plans became 
widely available to the general public in 
the mid- 1990s. Some estimates report 
that there are I million new subscribers 
every month. (See F i p e  1.) 

Worldwide, i t  is estimated tha t  over 
400 million people now use cellular 
phones, and by 2005 that number will 
rise to I .3 billion. At the same time, 
this technolog i s  now SiYing rise to 
important questions about possible 
long-term health consequences Of 

cellular phone use. Because of the 
immense numbers of present and 
future users, some scientists and puhlic 
health experts are worried that even i f  
only a small percentage are adversely 
affected, that could still equate to a 
public health issue of epidemic 
propurn-ons. 

This article surveys die scientific 
literature relating to the possible adverse 
effects of exposure to cellular phone 
radiadon to the human brain. There is, 
additionally, a sufficient body of evidence 
rhat also suggests an association between 

these emissions and: 
- general malaise 
. immune system dysfunction 
. seiual and reproductive issues 
. changes in the central nemons 

. elevations in blood pressure 

. skin damage 

. changes in red blood cells, possibly 
leading to kidney stones or heart 
disease 

systein and cardiovascular system 

Cellular Phone Radiation 
Elemonzagmetic Fields 

Elecuomagnetir firlds EMFs) are 
waves of electric and magnetic energies 
that travel together, a t  the speed of 
light, and they permeate the world 
around us. Electroma~netic fields 
represent one of die most common and 
fastest growing environmental 
influences, and exposure in a l l  (. 
populations of the world will continue . .  
to increase with the advancing 
availabiliry of technology. 

T h e  electroinaenetic (EM) specmm 
groups radiation into two rypes (see 
Fieure 2): im I 

. “Ionizing” - having energy levels 
sufliciently high enough to strip 

molecules (resulting in 
“ionization”.. It i s  well 

fe established that exposure to 
ionizing radiation can cause 
serious biological damage, 

4 including the production of 
cancers. 

. “Non-ionizing” - of an insufficient 
energy to cause ionization. Within 
the “non-ionizing” portion of the 

W electrons from atoms and 

b EM spectrum. radiofrequency 
,pld ,* , i l ly ,a* ,p(I 1m I k t  I r R  *RJ 1aCI *ms *w # IRC tBc w @F) rldiation includes bands used 

~i~~ I Grm& in Cellular Phone Subscriberrhip 
by radio and television, cellular 
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phones, and microwaves. RF, 
particularly a t  the high end of the 
cellular phone band and in the 
microwave band, can rapidly heat 
biolu@al tissue. This heating 
(“tliernial effect”) can cause harm 
by increasing body temperature, 
disrupting behavior, and damaging 
biolo+d tissue. Early in the 
shon history of cellular phones, 
sciendsts suspected that the 
radiation cdused damage by 
heating, but subsequently “non- 
thermal” effects have hecome of 
greater concern (see Mrrbaninns of 
Dn~nagc helow). 

RF Fieldr 
frequenn, (RF) fields are used 

many facets of eve,,,,jay life, snch as 

phones, categorized based on rhe 
radiofrequenq a t  which they transmit 
and recrive. From a health perspective, 

telecommunications - namely from O f  these 
and cellular telephones, some technolog). ?’Pes are more similar than 

different in terms of potential 

r jd io  and television transmission, 

medical diagnostic and ueatrnenf 
equipment, and in industry for heating 
and sealing materials. T h e  hiologicdl 
effects of RF are not well understood 
hecause h e  prominence of this form of 
radiation is a relatively new addition to Phones eighr times much 
our everyday EMF landscape. 

.Analog cellular phones: operate a t  
frequencies benvern 824 M H r  and 
a94 h.ll-’z- AS enerW 

energy into the userk head as digital 
phones do. 
.Digital cellular phones: operate at 
frequencies beween 800 and 900 
M H z. 
. Digital PCS (personal 
communication system) phones: in 
the US, PCS operates in the range 
of I850 MI-12 to 1990 M13z. 

NOTE: Global System Mobile (GSM) 
is the digital standard that operates 
worldwide outside of the United States. 
I t  operates at 900 and 1800 MHz in 
Europe and Asia, and a t  1900 MHz in 
the US. 

The  amount of radiation emitted by 
cellular phones depends 011 a number 
of factors: 
. The  Specific Absorption Rate (SAR) 

of the unit. T h e  SAR is the 
amount of RF energy ahsorhed 
from the phone into the local 
tissues. SAR varies hy cellular 
phone manufacturer and model, 
but in the US, all FCC-compliant 

“Cellular telephones are the most 
radiative appliance we have ever 
invented apart from the microwave 
oven and people are pumng them by 
their heads - arguably the most 
sensitive part ofthe body,” stated bio- 

electromognetics scientist Roger 
Cophill, who continued that “cellular 
phones emanate microwave radiation, 
and human brains may absorb up to 60 
percent of that energ.” Indeed, the 
cellular phone is, essentially, a low- 
powered I-idiotransceiver (combination 
transmitter and receiver). With the 
w+despread public adoption of cellular 
phones, there has been a pamcular 
focus of attention on potential 
problems associated wirh “near held 
KF‘ exposure” . namely, exposure to tht 
head from the phone. 

Types of Cellular Phones & 
Radiation Emissions 
There are three types of cellular 
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phones nmst have a maximum SAK 
less than 1.6 w a r n  per kilogarn 
OV/kg).  Information on SAR for a 
specific phone model can he 
obtained for many recently 
manufacrured phones by \.isiting 
die Internet address, 
ww\v.fcc.gov/oet/fcrid, and keying 
in the FCC identificdtion number 

~ 

“There i s  currently 
insuffident scienlific 

basis for concluding that 
wireless communication 
technologies are saleor 
that they Dose a risk to 

millions of users.’’ 
- US Frdrrrl Dms Adminisuition. 

F e b r u a ~  R. 2WU 

for rhar unit. 
. Number of ”crlls” in a geographical 

area, which depends upon the 
cellular phone trdffic in that area. 
Large cities may have many  cells 
per square mile, whereas B less- 
populated, rural area may have a 
single cell srretching over several 
square miles. The  farther away a 
cell phone antenna is from its base 
station, the higher the power level 
needed to maintain the connection 
Very sinall cells are therefore 
associated with much lower 
exposures. 

. Each peographical cell has a different 
number of available channels. 
Cellular phones operate ideally 
with the least amount of 
interference from neighboring 
channels. To help achieve optimal 
operation, cellular phones 
automatically step down to the 
lowest power level a ~ i l a h l e  that 
still maintains a connecdon with 
the base stadon. O n  the other 
hand, any physical obstacle, such as 
buildings or crees, interfering with 

ce“,;”.Td I p.y 6 
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' i " ! . .>. .J j rn YE. I brain), and how far i i  is io the nearest ( 
the connection between base base-station (the weaker the hase 
station and cell phone forces the smtion signal, the more the phone will "For the first time in - ~~ ~~~ _. ~ ....- _ _ _  

history, we are holding a base station to increase the power 
sent to that phone. Therefore the 

power up to maintain contact with the 
network). 

amount of power sent from a base ~ 

sration to a particular cellular 
Figure 3 i s  an image Of a computer 

model of a human head in cross-secdon 
high-powered transminer 

ohone can vary, even within a showing the distribution o f the  enere\* against the head. when YOU r ", 

talk on Your mobile phone, single call. absorbed from a cellular telephone 
Note that for all types of cellular 

phones, the eniissions are highest when 
the dence is anempting to establish a 
connecrion (iniualization), followed by 
when i t  is anempting to receive or 
transmit signals. "Stand-by" mode I s  
generally associated with lower 
radiation emission. 

Your Brain on Cellular Phones 
Various research indicates that 

between 20% to 60% of the energy 
eniined from a mobile phone is 
absorbed by the user's head. T h e  
percentage absorbed depends on the 
d e s i p  of the phone, type of aerial or 
antenna (the stubby ones which you 
can not extend are worse because they 
concentrate energy into the user's 

handset radiating 600 m W  at  835 
MHz. Most of the e n e r g  is absorbed 
within the first 1 IO 2 cm (0.4 to 0.5 
in.) beneath the surface of the s h l l .  

Ailechanisms of Damage . 
Cellular phone use can heat up hrain 

snucmres. An Australian government 
discussion paper issued in March 1997 
wai-ned that "There is evidence that 
localized hot spots of enerm deposition 
in the brain may occur as a 
consequence of internal rrflections" 
that perprtuate the radiation after it  
enters the head. This 'thermal" 
hiological effect is charactrrized by 
irreversible damage to the inosr basic 
camponen= in cells of Living 
organisms: raising the temperature of 
cells by as little as a fraction of one 

I 2::zheit can be 
"genotoxic" - that 
is, cause damage 
IO cellular genetic 
material. In  the 
earlier years of 
cellular phone 
health hazards 
research, it was 
suspected that RF 
radiation caused 
DNA breakage. 
DNA breakage 
can cause 
problems with 
replication of the 
molecule, thus 
impairing cell 

- division and 
causing problems 
to tissue and 
organs. More 
alarniingly, the 
DNA damage 
may show up 1s 

Figure 3 Radiation Absorption from a Cellular Phone into 
the Human Head 
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[YOU use radiation in1 a 
range that's right in the 
middle of microwave 

territory." 
- Dr. Ross Adcy, onc of rhr world's most rcrpcrmd 

and  scnioi research rcirnriru. inien. ic~.  wirh 
PCCl.rrp.rmX, No,. 30. IUYO 

niuntions tha t  can be replicated 2nd 
passed on to other crlls, a rnrchmism 
that is suspected to contribute to 
cancer. Notcd EMF expert Dr. Henry 
Lai of the University of  Washingon 
(USA) has published several papers 
(1995, 1996, 19972, 1997b) in which he 
observed that DNA damage occurred 
in the brain cells of live rats after only 
two hours of relatively low-level 
niicrowave exposure. T h e  lowe5t 
intensity a t  uJhicb Dr. L a i  identified 
DNA strand breaks was well within the 
range of the electromagnetic range of 
cellular phones, and most closely 
matched to tha t  of the popular PCS- 
type phones. 

Recently, however, scientists have 
revised their suspicions relating to how 
cellular phone radiation causa  genetic 
damage. A series of studies found t h a t  
human blood cells could be damaged 
by the formation and accomulation of 
micronuclei - smaller versions of the 
cell nucleus that compete with t h e  
main nucleus, thereby altering proper 
cell function and division. Cells 
exposed IO cellular phone radiation 
became unable to repair their broken 
DNA, thus producing micronuclei. In 
3 compilation of research (1998) edited 
by public health expert Dr. Carlo, 
separate teams led by Drs. Donner, 
Tice, and La i  all have reported that 

i 

( 
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genetic damage to hunian blood cells. 
nianifesting as  micronucleus formation, 
could “nnequivocally” result from “al l  
cellular phone technologies.” 

Based on more recent studies, 
scientists presently suspect that the 
temperamre rises in cells induced by 
RF ridiation typical of cellular phones 
can cause other 9QeS of thermal stress. 
Dr. Mason and colleagues reported 
(1997) that two areas o i thc  brain - the 
hypothalamus (responsible for 
maintaining balance of the nen’ous and 
endocrine systems) and caudate nucleus 
(responsible for 
coordinating 
movement) - 
were pdrtirularly 
sensitive to 
thermal sire% I n  
this snidy, the 
resenrchers 
observed that 
rises in the 
temperamre of 
cells in the brain, 
resulting fi~om 
cellular phone 
emissions, caused 
distinct 
altel-ations in 
levels of amino 
acids - building 
block of 
neurotransmitters, the chemicals 
involved in conununicadons between 
brain cells and the brain and the 
nervous system. 

It is important to be aware that the 
main biological effect of cellular phone 
radiation may not be in heating-related 
damage. Indeed, these ”non-thermal” 
biological effects are mechanisms t h a t  
may account for the role of RF 
radiadon in diseases including cancer, 
respiratory ailments, and infertility. 
O n  this possibility, Dr. John Stather, 
the Assistant Director of the United 
Kingdomi National Radiation 
Protecdori Board (NRPB) remarked: 
“Undl recently we believed any 
Iiarinful effects from microwaves were 
due to their heating effects, which 
would he negligible a t  the low powers 

8 

used by mobile phones. Now there 
might be another effect a i  work and w e  
are much less certain.” 

An important type of non-thennal 
effect of cellular-phone type radiation 
involves the blood-brain barrier (BBB). 
Kesewch from Lund University 
(Sweden) (1999) rracked the migration 
of albumin across the BBB in rats that 
were exposed to cellular phone 
radiation. Albumin is a protein that is 
naturally present in the blood but not 
in the brain; previous studies have 
shown that brain nerve cells that are 
exposed to albunun die. The 

researchers found that albumin leaked 
through the rats’ EBB after cell phone 
radiation exposure. Even when the 
nucrowaves were not strong enough to 
heat up the rats’ heads, the sciendsts 
detected the effect deep in the center 
of their brains. T h e  researchers 
remarked that the length of time using 
a cellular phone was irrelevanb the 
BBB was opened a t  once upon 
exposure. Moreover, the albumin 
remained in the rat brains for several 
days. As a result of these findings, the 
team warned that their study indicates 
that molecules of equal or smaller size 
to albumin could also get into the 
brain. According to the researchers, 
this increised permeability could: 
. allow certain proteins found in the 

blood to cros  into &e brain, 

causing iutoiniinunr diseases such 
as inulriple sclerosis 

. result in damaged newe cells that 
may b e  implicated in demenna, 
premature agins, and Parkinson’s 
disease 

- result in inflamed brain cells that 
may be indirectly be linked IO 

Alzheimer’s disease 
- allow the brain to become exposed to 

niedicdtions not normally allowed 
past the RBI? and thus possibly 
cause unexpected damage 

Because the  BBB of humans and rats 
ai-e similar in function, medical experts 

urged for attention 
to this study. 
Professor Leif 
Salford, the lead 
researcher a n d  a 

neurologist, 
remarked that: “We 
saw opening of the 
blood-hrain barrier 
even after a short 
exposure to radiation 
a t  the same level as 

mobile phones. 
We’re seeing 
extremely small 
amounts of protein 
and we don’t know 
how dangerous it  is.’’ 

Subsequent 
research at the 

Universiry of Munster (Germany) 
(2000) found that rddiadon a t  the high- 
end of the range for cellular phones 
significantly increased the permeability 
of the RBB to sucrose, a sugar 
molecule that, like certain proteins, is 
safe in the blood but not in the brain. 
Additionally a report (1999) froin 
Canada’s Radiation Protection Bureau 
cautioned that RF radiation can 
“increase the penneabiliv of the 
blood-brain-barrier and modulate the 
action of some psychoactive drup.”  

Studies on the non-thermal effects of 
cellular phone radiation also have 
focused on heat shock proteins (HSPs). 
While there are a wide range of heat 
shock proteins that our brains can 
make, they all perform a similar 

C n r t r u J u p y r  I t  

M 
. 9 3 .  Anti-Aging Medica l  ter 2002 



canurrcdfi- p p  J 

function - to  hind to unfolded proteins, 
which are not useful to cells, and refold 
them. On a normal basis, the brain 
relcuses MSPs as a defensive 
mechanism in response to heat stress 
and chemical toxins, triggers that can 
cause proteins to unfold. The  HSP 
response can be activated by a hrief 
non-thermal radiation at  RF and 
microwave frequellcies, and can rake 3 

number oi  hours to disappear out of 
the system. This is disconcerting for 
heavy usel-s of cellular phones for two 
reasons. First, sonic scientists suspect 
that heat shock proteins may be 
chronically present, and, over a number 
of years, may increase the risk of 
cmrer. Secondly, some scientisn 
brlieve h a t  in heavy cellular pbonr 
users, repeated activation of the heat 
shock protein response causes the 
meclianism to shuc down, making it 
unavailable when must needed. As a 

result, the normally protective HSP 

response can become a health problem, 
a s  indicated by the follouing studies: 
. Microwaves at non-thermal power 

”Gradually, cells don’t 
work Droperly, so the 
life process becomes 

less efficient.” 
- Dr De Ponicni. Noninphm L‘nirerrin. Schocl 

of Richgin1 Scicncer (United Ijnpdoml, I Y Y Y ,  
cummenring an rundnual rrllular phone we 

levels have been shown to elicit the 
heat shock protein response in 
organisms. (Daniells 1998, De 
Pomerai 1 YY9) 

. Fertiliry of organisms is altered hy 
the HSP response (De Ponierai 
1999, 2002) 

. Microwasr radiation can cause 
physiological changes in brains and 
brain rells 

. In  a review of research on heat s h o d  

proteins and their role in cancer, 
Dr. Jolly (2000) found evidence 
t h a t  repeated activation of HSPs 
could cause cells to become 
cancerous. 

Reponing on findings (2002) of a 
two-year long study, Dr. Darius 
Leszczynski a t  Finland\ Radiation 
and Nuclear Safery Authoriry 
found t h a t  an hour of cellular 
phone exposure sh r ink  humin 
BBB rells in culture, causing gaps 
henveen the cells through which 
toxins could enter the brain. 
Additionally, t h e  activity of one 
H S P  in particular - HSP27 - was 
markedly increased. Because 
HSP27 is associated with thr 
proper functioning of the BBB. 
these findings are ruggrstivc that 
RF rddiation could promote 
pel-ineabiliry of the BBB through 
overactivity of 3 >lSP. 

1 
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Cancer 
There has been a fair amount of 

respectable research documenting at  

I e d S t  a weak associadon herween 
prolonged andlor intense exposures to 
various types of electromagnetic fields 
and the onset of brain cdncer, 
leukemia, and lyrnphoina. Overall. the 
data available to-date o n  RF  radiation 
and cancer are too inconsistenr IO 

establish a direct and indisputable 
cause-and-effect rehionship.  
However, taken as a whole, the body of 
evidence of associadon benveen cellular 
phone radiation and cdncer is 
substantial enough to raise concern. 

The  first laboratory study to 
associatr cellulv phone radiation with 
an increased rate of cancer w a s  
published by a team of scientists from 
Royal Adelaide Hospital. Dr. 
Repacholi and colleagues (199;) 
conducted an 18-month long study 
using ZOO lymphoma-prone mice a s  
highly sensirive detectors of possible 
cancer promotion over rheii- lifespan. 
Half of the animals were exposed and 
half not, IO pulsed digital phone 
radiation (GSM-type) a t  a power 
densiy roushly equal to a cellular 
phone nansmitdng for two 30-minute 
periods each day. Dr. Repacholi found 
that cancer rates doubled in the 
exposed group - lymphomas were . the . .  
lnajor type of rumor that occurred w t h  
increased incidence. Emapolaring 
froin the United Kingdom’s National 
Radiation, Protection Board figures, 
most GSM digital cellular phones put 
out beween 10 ro 30 t imes more 
radiation into the user’s head than to 
which the mice in Dr. Repacholi’s study 
were exposed. Many scientisu agree 
that if there are cancer coNlections 
with the use of cellular phones, they 
are most likely to be expressed in adult 
leukemias, which rypicalh. take 
between 10 and 30 years to appear and 
he diagnosed. As a result, it is unlikely 
that the cancer trend will begin to 
appedr for another three to five years, 
a t  h e  earliest. Extended period 
chronic exposure to radiation of the 

rype eniined by cellu13r phones may be 
already wreaking havoc on the human 
organism 

Mobile Telephone [NMV-type) 
cellular phones is expected to yield the 
finr hroad-based findings on po.5sihle 
cancer trends in humans. This is 
hecause the NMT technology was 
adopted in the early IY~OS, giving it a 
ten-year head stan over the now- 
preferred dig~tal  (GSM-we) system. 
In one of the first case-controlled 
studies of humans and celldar phones, 
studI6ng residents of Sweden - one of 
the first countries IO engage in 
widespread cellular phone use - 

Data on the effects of analog (Nordic 

Swedish cancer specialist Dr. Lennart 
Hardell and colleagues a t  the Orebro 
University Hospital found (1999) an 
increased risk of the occurrence of 
mmor in the temporal (side) or 
occipital (back) area of the brain, on 
the same side as  the cellular phone had 
been used. Regardless which side of 
the heid i t  was held against, rhe risk of 
a brain rumor increased by almost 2 
1/2 rimes in analog phone users. In  a 
follow-up case-control study with 
elpOSurr assessed by questionnaires, 
Dr. Hardell (2000) again and separately 
determined that ‘‘use of a cellular 
telephone was associated with an 
increased risk in the anatomic area with 
highest exposure.” On his findings, 
Dr. Hardell has commented that “there 

is a biological indication that there is 3 
probiern .. _ I think that iintil we have 
the definite conclusion, the definitive 
results of much larger studies, we need 
to minimize exposure to human 
beings.” 

A study (1999) conducted by Dr. 
Joshua Muscat and colleapes at the 
American Health Foundation (New 
h r k  US.4), is suggestive of potential 
risk T h e  team collected data on newly 
diagnosed cases of brain cancer from 
five hospitals across the United States, 
and analy7ad the Juration and 
frequency of cellular phone usage in 
these patients. The majority of the 
brain cancen in the study were found 
to he outside of the 2- to 3- inch 
exposure pattern that is accepred as the 
depth of RF  radiation penetration frorn 
a cellular phone (see Fig. 3). I3o\rrvcr, 
by cross-correlating the cellular phone 
usage intemiews, the 1-esearchers 
identified a statistically sipificanr 
increase in risk of neurocytoma - a type 
of hrain tumor that grows froin the 
outside edges of the brain inward - 
with cellular phone use. Additionally, 
those patients who reported using their 
phone on the fight side of the head had 
a significant increase in tumors on that 
side of the head. 

In a study conducted by Dr. Dreyer 
and colleagues (19Y9), the rate of hrain 
cancer mortaliry in hand-held cellular- 
phone users, as compared with car 
phone users (antenna is physically 
dewched and located outside the rear 
of the car), was nearly three dines 
greater. 

Poland (2000) has established the 
strongest link yet between mobile 
phones and cancer. 
high cancer death rate anions soldiers 
exposed to microwave radiarion - the 
same as that emined by cellular 
phones. This research is widely 
acknowledged as the world$ the first 
significant study to demonstrate a link 
between humans, microwave radiation 
and Cancer. 
the Military Institute of Hygiene and 
Epidemiolom in Warsaw and led by 

A 20-year study of servicemen in 

It  correlated a 

In the study, conducted a t  

cm,;””d~ I* 
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Dr. St~nislar Szrnigielsh, t h e  researchers 
renewed the medical records of hundreds of 
thousands of senicemen. 3% ofwhom were 
exposed to the radiation, including a t  
frequencies and modes Nnilar  to cellular 
phone enussions, benlwen 1970and 1990. It 
then compared their medical histories and 
death rates m a group of soldiers who were 
not. Researchen found those exposed - 
largely duough using military equipment - 
were more likely to get some cancers. They 
were abo more likely to develop a whole 
range of cancers I O  years earlier than those 
who had not been. There were higher death 
rares from cancers of the s h ,  brain, blood, 
digesdve system, blmd and l p p h a d c  system 
among the exposed group. 

Dr. MI. Ross Adey from University of 
California (USA) ( 2 0 0 )  reporred that a 
prepani rat's exposure to phone-like 
radiation a t  any of three power levels alters 
die acdny  of an enzyne - omilhine 
decarboqdase, associated with cancer onset - 
in the f e N d  brains. Dr. Adey sugpsrr that 
the increased enzyme acdrily may explain 
tumors ohsenred in ram exposed to W energ) 
for errended periods of time. 

A large-scale study in Derunark (2001) 
linked data on all of the 420,095 cellular 
phone users in that counny between 1982 
and 1995 to the Danish Cancer Regstr). 
Study investigators, led hy Dr. Johamen, did 
nut find an inrreased risk of developing brain 
NmOrS ovenll. They also did not find that 
brain n m o n  omured wih greater frequency 
on the side of the head for which cellular 
phone usen reponed wing the device. 
Additionally, Dr. Johansen and team did not 
find any significant amciation with other 
cancers, including &vary gland. eye, 
leukemia, and 22 other cancer t y ? ~ ~ .  
However, this regisuybased approach to 
brain nimur analysis came under s m M y  
when Dr. Auvinen and mlleapes from the 
Finnish Cancer Regisuy reponed (2002) that 
this technique has "limited value in risk 
assesment of cellular phone use owing to lad. 
of information on exponut" 

In an epidemiological rmdy by Dr. Inskip 
and colleapes (2001), the researchers 
compared i 82  brain cancer patien6 diagnosed 
in Phoenix ( h w n a  USA), Bmton 
(A43aachusem LISA), and Pimbur$ 
(Penn.ylvania USA) between 1994 and 1998, 
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and compared them with age- and sea- 
matched conuols. Dr. lnskip found no 
evidence of increased i r k  f i r  people using 
cellular phones on any rerdar basis, and 
rumors did not occur at a greater rate on the 
side on which the phone was used. It i s  
impomnt to note that the method by which 
the researchers defined cellular phone use 

"When you have 200 
million people who are 
being exposed to cell 
uhones, you can't wait 

around for the slow 
scientific process 

to work  
- Dr. George Carlo, J I U I I I ~  health u p c n  and 
head of the ccllulor phone industry's W ~ r e l c o  

Tkchnalup Rrrcrrch p r y p m ,  inrcnicrv u,ith 
W k f A h ~ o z i n r , J u n r  21, 19W 

may have been sumeu,hat flawed: t h e  make 
and model of the phone war not collected, as 
the researchers believed that other variables 
that were more sipni6canr were not able to hc 
collected, namely the dkmnm of the usen 
from the nearest base retion at each t h e  a 
call was made. 

University of Esen (Germany) (201) found 
that mobile phone use may be a s d a t e d  with 
cancer of the eye. The researchers conducted 
3 hospital-bared analysis of the relationship 
between uveal melanoma (a type of eye 
cancer) and ormpational exyosures to 
different sources of elecoomagnetic radiation. 
They interviewed a total of 118 nien and 
women with uveal melanoma and 475 healthy 
counterpam. Dr. S m g  found a significantly 
elevated risk for those people whose j ob  
involved heavy or enended use of 
radiobequencylmiuowave transmi.rmm'ng 
devices such as radio sets and cell& phones. 
The team was able to d e  out other sources 
of electromagnetic radiation (h~gh-voltage 
lines, decuical machines, complex elecmcal 
environmenn, computer monitors. and radar 
units) as mnmbudng to eye cancer. 

Dr. Muscat and the American Health 
Foundation published (2W2) a repon that 
found no mrrelation between acoustic 

Dr. S m g  and colleagues from the 

neuromas (rumors of the inner ear) and 
cellular phone me.  Huwwer, a number uf 
shurrmrnings with this study have been 
idendfied. Fim, the study onlv included 
infrequent cellular phone uiers, 3s opposed to 
ind\iduals who use cellular phones more 
often andlor every day. Semndly, the srudy 
group mnristed only of 90 cases, which, 
accordmg to Dr. Carlo, is trm small a group 
from which to empolate  to make a public 
health statement 

and 2000, Dr. Hardell and colleagues again 
found ( 2 0 0 ? )  a higher incidence of brain 
m o r s  on the sides of heads mort frequently 
involved in hand-held cellular phone use. 
The  most frequently found m i o r  I)F of 
with th is  lareral associadon was acuustir 
neuroina. 

Analog NMT cellular phones were found 
to place users at a nnticeahly increased risk of 
developing brain rumors than those who did 
not use the phones, according to a startling 
large-scale snidy (2002) conducted by Dr. 
lijell Hansnn Mild of the Swedkh lnsdmte 
for Working Lfe and Dr. Hardell UiOrebro 

researchers srudied dara on I ,617 Swedish 
padenm diagnosed with brain tumors heween 
199i and ZO00and age- and sex-marched 
conmls. Those brain cancer patienm who 
used Nh4T cellular phones had a 30% higher 
risk of developing brain rumors. For people 
using the phones for more than 10 years, the 
risk shot up dramatically to 80%. h for the 
location of the mor s ,  the risk w a s  2.5 times 
higher for the  same side as the phone urn 
used, and rpedficaby a 3.5 dmes greater risk 
was found for auditory nerve rumors to occur. 

i 

Continuing on his works pubhshed in IW 

University Hospital (Sweden). T h e  ( 

Cognitive Functions 
In addition to a potential for cancers in the 
brain, non life-threatening brain changes - 
namely cognitive alteradons - can also rendt 
from cellular phone emissions. It is imporrant 
tu be aware that changes in memory, learning, 
reaction time, etc. may persist well after the 
exposure itself. In a series of expsimenu 
with 24 volunteers eaposed to RF radiation 
typimical of cellular phones, Dr. Lebedwa and 
colleagues bum the Russian Academy of 
Sdences (2000) found it caused direct 
sdmuladon of the cerebral cortex - the region I 

CNnVrd rn -I ?I 
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of the brain responsible lor ronsciousnesi and 
the complex thinking processes in humans - 
which continued even after exposure was 

stopped. 

A nuinher of studies hplicare cel\ular phone 
radianon in causing adverse memar). changes. 
Dr. Rick Hold and colleaper from the 
Delense Establishment Research Agency 
&hired Kingdom) (lost) disco9:cred Lh! 
cellular phone signals disnipt the parr of the 
hrrin tha t  controls mernoy and learing. The 
researchers tound that the “signals made no 
difference in the& measurement( for a rhon 
dme, but then readings plunged off the p p h  
. . . the effect would have caused sudden 
memory loss and conhion.” 

he found that microwaves nmilar ru hose 
enined hy cellulv phones impaired long- 
cenn memory Dr. 1 . i  subjecred 100 ran IO a 
wirnming n l a x  in which they aU learned to 
find hidden safety pladortns iit a pool of 
cloudy water. Afienvuds, he exposed some of 

Menmy 

In raearch conducted hy Dr. Lai (!000), 

niernorirs. Dr Lai remarked on h i 5  findings 
that “die long-tenn nlernoy of r h d l y  311 
the exposed ran appeared ro hwe been 
Pffected. Shon-tern memo? loss U, jus1 

the ran to shon bursts ut Iowle r~ l  
micTnwwes. \When they ujere challenged to 
narigxe the r n m  again, the exposed ran 
forgot the locadon of the safer)‘ pladonr, 
while the unexposed rats retained their sparial Ckurrrd  w p,c, I? 

. 
. .  
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being enable to remember somerhing whjch 
you have just done or glanmd a t  Long-term 
memory is something which has been learned 
or realled and stored in the brain. The data 
from this lares srudy is cerraidy a cause for 
concern." 

Univeniry ofTUrLw Finland) (ZOOO) found 
that hgh-frequmq ceUular phone radiation 
signjficandy modified several acpecs of hnin 
responses during a memory task. 

Dr. &us and cuUeayes horn the 

Learning 
Nimc oxide is a pas that mediates ce l l - tod l  
communionon in the brain. Nimc oxide is 
produced by an enzyme, nimc oxide synynrhax 
(NOS). Increased levels of NOS are released 
hg the hippoampus and cerehellum areas of 
the bmin tu promote the learning P~OLKSS. A 
study . .  hy Dr. Ding and team found ( 1  998) that 
the number vf NOS nenrons, as well as the 

"Anyone who uses a 
Icellularl phone 

extensively runs a risk of 
adverse health effects. We 
estimate that 10 uercent of 
the uouulation may be at 

risk of milder effects such 
as headaches and loss of 

concentration." 
- Llnircd Kingdom comiirn~r ~ d v o c r r v  proup 

Powervzrch, tnirr\iew wch 7'11. Erpmm (London), 
April 4.!000 

as I 112 hvxm afrer exposure to RF radiation 
Ar a resih, Dr. Ding observed that the rats' 
ability to learn was ohsmcted. 

I Reaction Time 
ln a British government-funded srudy, Dr. 

Alan Preece of Bristol Unjversiry (United 
Kingdoni) (1 9Y9) tested the memory and 
reardon times to visual sdmuli. Thlrry-sU 
imiversiry volunteers were expsed to ?O ro 
30 minutes of mobile phone 5~ radiation, 
then asked to make decisions that relied on 
rhe visual cortex - the pan of the hrain 
involved in prwesing visual cues. RF 
eiiiisions Scm bat, &@GI a d  ;i;slog ii& 
correlated with a reduction in the time ii took 
nsen to answer simple quesdons. The 
improvement was small, jus1 1 I milliseconds. 
A sepante srudy, conducted in Fmland, also 
recorded a sindar drop in reaaiun time 
among people during RF exposures. 
Preece proposes that the quickened reacdon 
dines demonsnate that cellular phone 
emissions are biologically aniue. suggesting 
that the RF radiation sdniulares production of 

Dr. 

extent of the* acnvity, was decreased as .won c.nmr, mpE, 2 9  
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h a t  shod; proteins (see Mrrbonim1 above), 
and therefore bloodflow, in the angular gyrus 
. the area or the hnin chat is involved in 
dedsion making. 
the shon-lived benefit to reacdon h e  is  not 
considered to uunwish the potendal damage 
caused by repeated or chronic stindadon of 
t h e  HSP mechanism. 

Dr. Preecc cautions that 

Completion of T u b  
Much alarm ha been given to h e  dangem 

of driving an automobile while using the 
cellular phone. The National Conference of 
Sate  Legislarurer csdmates 600 tu 1,OOmch 
needles tragedies occurred in 2001, and h a t  
as many as ?,NU mororim could be killed 
annually hy 2004 hy dismcted drivers. 
Nationally, officials believe up to 30% of 
crashes =e caused by driver dismminns thar 
include mobile colnmunjcadun devices. The  
National Highway Transporntion Safety 
Board reported that in 19Y5, when here were 
33  million cellular phone subscribers in the 
United Stares, an estimated 3,837 car crashes 

were the remlt of driven ising hand-held 
cellular phones. The  idea of being ”driven tn 
Jisuacdon” may have a panial biolosical 
basis. Xvo srudies support this nodon: 
. Dr. Eulia and colleagues reponed (1998) 

chat  pulsed (ie, digibl) cellular phone 
emissions altered the br ink response to 
audirov stimuli. The effect manifested 
when humsn volunteers wrre asked to 
complete tlsbr inoolvhg sound, while 
being eipsed to cellular phone 
radiation. The  effelen u’as more 
pronounced with increasingly higher 
digital frequencies. 

. Dr. F I K U ~ K  (19‘18) found thar exposure tu 
cellular phone radiation caused a 
significant decrease in the amviry of 
certain regions of the hrain. The  effect 
rnanjfested when human volunteers 
menipred to roniplete a mmpler visual 
task in~olving chinldng skills, while being 
exposed to cellular phone radiadon. 
Subsequent research by the same group 
(2000) reconfimied the earlier stud:, 

EMF effect on pardcular aspem of 
human information processing.“ 

dam, sating rhrt here is  “a selected Curmudm ,.,PI io 
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Sleep 
Fairly low levels of elecuoniagnetic 

radiation have been shown ro alrer the 
human body’s sleep rhythms. Dr. Mann 
(1W6) showed that  in alseep voiunteers. 
cellular phone radjation exposure can 
shonen the stage of RFJ4 sleep. When 
Dr. Borbely and colleagues (1999) exposed 
healthy young men and women to 
alrernaring ~S-minutr odoff  inrervals of 
di@ta-hequency cellular radiation during 
an overnighr sleep, they elrperienced an 
increase i n  non-REM sleep and a 
reduction in rhe aniounr of waking time 
after sleep. Taken together these srudies 
indimre that ceUular phone radiation 
modifies the brain panerns associared with 
sleep. Such alterations niay lmpacr 
learning, @\,en that the loss of REM sleep 
and increax in non-KEN sleep niay 
reduce anention 2nd inaease fadpue. 

A world-renowned sleep laborator)‘ a r  
the Univemry of Zurich reponed (2000) 
that using cellular phones just before going 
ro sleep can disnub the nomial sleeping 

EEG panerns. The researchers found that 
exposing volunteers to digital GSM-ype 
cellular phone radiation lot 30 minures 
while awake significantly alrers their EEG 
activity after they fall asleep, compared to 

FACT 
In the United States, the Fedel-a1 
Cmnmiinirations Commission 
OjCC) hns i.ssued safety guidelines 

f i i -  RF environmental erponri-e 
since 198s. The FCC, hoveveq 
maintains that in guidelines are 
- not saj iv  regulations, because FCC 
is 1101 a health and safety agency. 

unexpmed conuols. In an accompanying 
edirorial, Dr. Michael Pemdes n o w  thar 
“ the  currently available literature suggesrr 
that some aspects of cogrutive function and 
sume direct measures of brain physiology 
may be affected hy exposure IO 

elecuoniagnetic fields of the type emitted 
by cellular telephones.” 

The QXCI is the most advanced bin-rcstmanr device in the world today. 
This highly sensitive, cornputenzed biofeedback device gathers hio- 
energetic data from the client, SON and prioritizes i t  and then tesh the 
client’s own energetic reactivity to a wide range of health issues In this 

y o w  client’s health and allows you to offer precise wellriess adbice. The 
QXCl can quickly see and assess 8,700 factors of the body’s complex 

,‘ 
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j ’. 
Toxicities 

Nutrition Pa ras i t e s  
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For more details on h o w  the QXCl w o r k s  and how you can 
own one, please call Q u a n t u m - B i o f e e d b a c k ,  

Herb  S t o c k m a n  - Cerrrjed BioJeedback Proctrrionrr 

1-800-266-6801 

CeUular phone radiation may depress 
leveb circulating levels of the hormone 
melatonin. In the case of people living 
near cellular phone masts, the effecu on 
sleep can he dramatic. T h e  University of 
Beme rrudied (1995) residenu near the 
Schwarzenburg (Switzerland) shon-wave 
radio transmitter. The uansininer 
operated in continuous modeat a 
frequency and modulation that 
approximated today’s cellular phone 
cransniiiring masts. T h e  reseai~rhers 
found that even the must r n d e s r  doses uf 
radiation exposure caused changes in sleep 
qualiv - which then adversely affected 
learning abilities. T h a e  effect. were 
reversed when the masr was not operacing 
for several days. Additionally, canle living 
near the radio uansmitter were found to 
have significantly elevated levels of 
melaronin when the mast was not 
operational. Since there was no reason to 
suppose that human nocmrnal melaronin 
levels were not similarly reduced when the 
uansrnitter was operating. and that 
scientists h o w  that peaks in nomrnal 

Cm,“”,, ,wF 3: 1 
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*CAD,.... 0 ,  
..*II..'IY' BI rellulnr phone mdinrion. 

in clodling pocken or clipped to the 
waist. The soft tissues of the body - 
namely heart, liver, Iddneys, intestines, 
and reproductive organs - are veq. 
vuinerible to penemtion hy I~adiotion, 
moreso than the brain (which is 
proteaed to a degree by the s ! d ) .  
According to Dr. Hyland's repon to he 
fionomic Union (ZOOO), three sudden 
deaths occurred froin colon cancer 
amon!Zst Inemhers Of a secret 
niNeiilance unit of the fonner Roydl 
Ulster c:onsrahulary, all  of whom had 
worn radio or nucrou~ave vans,,,jrtrrs ill 
the lower pan  of their ha& for 
?tended ~ f i o d s o f t i m e .  I n  2 0 0 2 ,  US 
Jeans Inalter Levi Strauss 8z co- debuted 
to clothing retailers a new line of 
uousen h e d  with a Ij-g u+,,ch the 
makers say shields against rrdianon. 

'I" Women: carry your 
phone in a purse that is 
carried away from die hody. 
Men: do nor carry the phone 
in the on-mode in your chest, 
jadtet, or panu pockets, 
un les  you are expecdng a call 
or making a call. 

#7. Eyeglass Wearers 
The  House of Commons (United 

Kingdom) Science and Technology 
System repon (1999) also found that 

T h e  steel consrmcdon of vehicles and 
buildings creates an elecmcal shielding 
effect ("Faraday cage"). As a result, 
using a cellular phone inside an enclosed 
vehicle or building causes the phone to 
increase the power output it needs to 
establish a conne-on, receive 
and transnut signals, all of which causes 

by the H,,,,~~ 

Teclmology System reported (1999) that 
using a cellular phone inside an enclosed 
vehicle ran cause radiation lrvels to rjse 

# I .  Call Length and 
Frequency 

A ha,,e 
a correlation beween the le,,-& 

of mils and/or frequency of use, with 
biologic21 changes. 'rrp R ~ ~ ~ , , ~  ],hone increased radiation emissions. A 

use Ior short, necessary 
conversation5. Public hedltl1 
expen Dr. Carlo has 
reco,,lnlen~ed (2000) that 
incullling 
he kept as brief as possible 
and returned on a corded ?'IP If using the cellular 

phone inside a vehicle, open phone. I 
the window or door (if not in 
rnodon). This will improve 
the poth for the cellular 
phone signals and possjhly 
reduce the phone's need to 
increase iu power level. 

(United Kingdoln) Science and 

phone c211s 

#2. Distance 

emisvons is &re& related to the power 
of the emim'ng device. T h e  fanher you 
can put yourself from the cellular phone 
handset, the less emissions you will 
receive. Radiation from all sources o b  
the inven-e square law. That is, the 
further you are tiom the source the 1e5s 

The roncenuation of radiation 

'5. Phone Mode 
T h e  highest cellular phone einissiorn 

when *e phone is c q t a h f i s h  a 
exposure the connection with a base station. When 

~n fact, j l  drops the square or using the phone a mobile semng, the 
phone is constantly re-establishine in your distance from the source. , ~~~~ ~~~ ~ . .  . .~  ~ 

.. TIP Many cellular phones 
now have a "speakerphone" 
option, pennimng a 
mbstantial distancing 
between the user and the 
handset during conversatiurn. 

#3. Phone Anteim 
The 'ype of antema that on your 
cellular phone may contribute to the 
amount of radiation it emits. Stubby 
antennae Cannot he extended, and have 
been shoun to be wont because they 
concentrate energy into the user's bnin.  
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., 
base setion connection. The  emissions 
in the mobile serting are M e r  
mmpounded by signal path issues (see 
preceding tip). 

TIP When inside a vehicle, 
avoid keeping the cellula- 
phone handset turned on 
unless you are eaQecting an 
incoming a l l ,  or making a 

cellular phone usen who wear metal- 
rinmmed glasses intensify their e ~ o s u r e  
to radiation emissions to the eye by 20% 
and to the head by 6.3%. 

TIP Take glasses off when 
making or receiving cellular 
phone calls, or use the phone 
when you are wearing contact 
lenses. 

call. 
#8. Proximity to Base Stations 

service) in the geographic area, in 
addition to the proximity of the cellular 

i #6. Carrying the Phone 

(when switched-on) adjacent 

T h e  number of "cells" (wnes of 

Avoid keeping the cellular phone 
the body, 
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phone ro a bsse station, factor into the 
power necessary for the phone to 
establish a connection and receive and 
mansinit signals. T h e  few rhe number 01 
celk, and the farther apm the baste 
swtiom, dit gisdier d ~ t  power (and 
radiation emission) n e c w a T  to maintain 
contact with tlie network. 

1‘W Many cellular phones 
a m  display the signal level at  

which they are operating 
when turned on. When 
rrrei\ing or making a call, 
d e  note of the reponed 
signal level. If i t  is weak, 
keep the Call short and 
cundnue it later on a corded 
phone or when you reach m 
area where the signal level is 
stronger. 

Accessories 
Radstion-reducing cellular phone 

accessories sppeil IO those consumen 
who do not wish to give up their 
frequent and Len-dy use of the device. 

JMPOIZ~I~AY~: R a p n r i b l c  a c r c r U m a  
rnanuhrturcn znd rroilen m i l l  o+y share 
indcpendenr lhborzrory rru&er. mlidarcd by d u d  

iadng rrvicrcrr, docurncnang thx d x i r  
Jc,.jctr reduce thc amour of ndiadan drlixrcd 
horn h e  c ~ l l i d ~ r  phone m the =IC,. This.  howrcr. 
.shhuuld be rhc lirnii of h e i r  prodvn cbim. Most 
of r h m  RF prorrmve accawf io  hwc only been 
on the marker tor less &an five yean - and many of 
rhem fur l k r  h r n  3 yar .  To OUT Lnowledpe, none 
of these accaurry minvhcnircrr 11m.c conducted 
mnoollrd rrudirr of hum= IO drrrrminc if and 
how dicir producrr a l z r  the biologbl r&rs 01 
celliilar phone radiidon. Ar 2 r a u l ~  wc consider i t  

IO bc premrurc and irraponrible for my acceaory 
nunuhcrurcr ID IWCC or imply hat  heir pmluo 
a k m ,  in my wax the rffect &at ccllulir phone 
ndiidon his on the human or.enim. 

#9. Hands-Free Kits 
Hands-free kits include a headset or 

earbud/microphone t h a t  
coimects hy way of a cable 
inro a special plug on cellular 
phones. They offer cellular 
phone wers freedom of 

movement while using the phone, fur 
uample keeing up the hands for witing 
or typing. There is conflining evidence 
on whether exposure to cellular phone 
radiation is reduced. 

To uye hands-free lis, inmy people 
tuck the phone handset into a chest or 
jacker pocket, or a t t a c h  i t  to their helr. 
Positioning the phone a t  rhls location has 
possible risk to the soft tissue of die 
body (see Cm-tyi~rg rhr Phonc above). 
Additionally, some cellular phones hdve 
been shown to require V~edter power to 

me hands-free mode, dius placing the 
soft tissue near the handset a t  gr-rarer 
risk 

A laborator). evaluation commissioned 
hy Britain5 Cancer Associadon reponed 
( 2 W )  has raised concern over possible 
niagnifiotion of the radiation when 
using hands-free la=. Two of the most 
popular hrands of hands-free kin were 
snidied. T h e  Cancer Assrsociation 
determined that  the hands-free kit cable 
a n  meate a standing wave that can 
propel the cellular phone signal wave 
through the cable and, by way of the 
earbud, deliver that signs1 directly info 
the ear Addidonally, the hands-free kt 
edrbud chmeled  .& much as 3 times the 
dose of radiation into the era as opposed 
to u ing  that  same phone without die kit. 
Dr. Carlo has stated that this “coupling 
effect” can be remedied by using hands- 
free kits that incorporate ferrite filters in 
the able .  He .suggested thag in selecrjng 
a hank-free kit, consumers chime the 
“filtered” rather than “non-filtered” 
versjon. 

# I O .  Shields 
Shields are parches made from various 

ms of inaterial thaq by self- 
adhesive, 6r atop die earpiece 
of the phone. The  godl of 
shields is to reduce the 
amount of radiation delivered 

to the user’s head from the phone. By 
positioning the shield accwory in 

between the phone and the user, the 
purpose of s h e &  is to absorb the 
emissions. Ir has heen reponrd that  
Motorola has patented rechnolom 
similar 10 rhese shields, leading io a 
frenzy of biterest in tlese accessorier. 

Manufacturers of shield accessories 
acknowledge that a significant pordon of 
radiation is emitted by cellular phone 
a n t e ~ i i e .  However, shield 
manufacturers suhmir that  anrenna 
radiation delivered to phone u5en is 
significantly reduced due to its distance 
from the user, the reddl of the antennn 
emissions following the inverse square 
law (see Drrtrmct above). Addidonally, 
shield manufacrurers sobinit that antenna 
emissions are pardally ohscured by die 
banery, before they Ciln reach the head. 
Some makes and models of cellular 
phones emit notable radiation emissions 
from poinrs on die handset - not j u t  die 
antenna. A j  a result, when users hold the 
handset to the head, the earpiece is in 
direct, dose proximity to the brain. 

Many shields are inode of mesh 
consising of carbon and lead. Shields 
made of rhis material from reyponsible 
manufacrurers provide a fair amount of 
reduction - 9090 or better - in cellular 
phone radiadon delivered from the 
phone to the head. 

absorbing inaterials are also available. 
These shields are made of solid state 
materials and operate as passive circuit 
analog det6ces. No external power 
resource is required. Radar-absorbing 
material shields from responsible 
inanufacturers are effective at reducing 
cellular phone emissions delivered from 
the phone to the user5 head to a greater 
extent than mesh shields. 

Shields that are consuucred kom radar 

Phvnrs: Medicof df-m ./a Makni-Dq 
Comwl=r~c, by L h  Robcn Goldman, APM 
Chairman, and Dr RomldKl.tz, A4M Pmsadml. 
Writ Thr World Hcslth Ncrworl, at 

ww.wrldbrrllh.nc~. lor availabilit &mils on Ihr 
r r l a s ~  of his muti-md baak. 
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SPECIAL ARTICLE 

The Sensitivity of Children to Electromagnetic Fields 

Leeka Khe~fets, PhD', Michael Repacholi, PhDt; h c k  Sunders, PhDt, and Emilie van Deventer, PhD$ 

ABSTRACT. In todays  world, technologic develop- 
ments bring social and economir benefits to large sec- 
tions of society; however, the health consequences of 
these developments can be  difficult to predict and man- 
age. With rapid advances in electromagnetic field (azR 
tpchnologies and communications, children are increas- 
ingly exposed to EMFs at earlier and earlier ages. Con- 
sistent epidemiologic evidence of an association between 
childhood leukemia and exposure to exbemely low fre- 
quency (ELI3 InagnEtiC fields has led to their classifira- 
tion by the International Agency for Research on Cancer 
as a "possible human carcinogen." Concerns about the 
potential vulnerability of children to radio frequency 
IRF) fields have been raised because of the polentially 
greater susceptibility of their developing nervous sys- 
tems; in addition, their brain tissue is more conductive, 
RF ponebation is greater relative to  head sue, and they 
will have a longer lifetime of exposure than adults. To 
evaluate infomation relevant to children's sensitivity to 
both ELF and RF EMFs and to identify research needs, 
t h e  World Health Organization held an expert workshop 
in Istanbul, Turkey, in June 2004. This article is based on 
disrussions from the workshop and provides back- 
ground information on the development of the embryo, 
f ebs ,  and child, with particular attention to the develop- 
ing brain; an outline of childhood susceptibility to envi- 
ronmental toxirants and childhood diseases implicated 
in EMF studies; and a review of childhood exposure to 
Ems. It also includes an assessment of the potential 
susceptibility of children to EMFs and concludes with a 
recommendation for additional research and the devel- 
opment of precautionary policies in the face of scientific 
uncertainty. Pediohics 2D05;116r3034313. U R L  www. 
pediatrirs.orglrgildoill0.1542/peds.2004-2541; children, 
environmental n'sk, policies, sensitive periods, mobile 
phones, rlectromagneficfields, power lines. 

ABBREVIATIONS. ELF, extremely low frequenq;IARC, Intern- 
tional Agency for Research on Cancer; W, radio hequency; EMF. 
electromagnetic field; WHO, World Health Olganiratim: CNS,  
central ~ ~ T Y O U S  syrkm; ALL, acute lymphoblastic leukemia; 
AML, acuw myeloblastic leukemia; SAR, specific absorption rale. 

From the 'Lhpmmt 01 Epidemiology, UNverriry 01 CaWornis S h o t  oi 
Public Health, Lm Angder. CaWomls; and +&tion d Envimnmenld 
H d t h ,  world Health Organiration. Geneva. Switzerland. 
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hildren in both industrialized and developing 
countries are exposed to a large variety of C environmental agents including indoor and 

outdoor air pollution, water and food contaminants, 
chemicals (eg, pesticides, lead, mercury), and physi- 
cal agents such as ultraviolet radiation and excessive 
noise. Changes in exposure to these agents are being 
linked to real or perceived increases in the incidence 
of certain childhood diseases, such a5 asthma, leuke- 
mia, and brain cancer, and in some behavioral and 
learning disabilities. Environmental exposures can 
be particularly harmful to children because of their 
special vulnerability during periods of development 
before and after birth. 

Exposure to electric and magnetic fields from 0 to 
300 GHz has been increasing greatly as countries 
increase their capacity to generate and distribute 
electricity and take advantage of the many new tech- 
nologies, such as telecommunications, to improve 
lifestyle and work efficiency (Fig 7 ) .  Evidence of an 
association between childhood leukemia and expo- 
swe to extremely low frequency (ELF) magnetic 
fields has led to their classification by the Interna- 
tional Agency for Research on Cancer (lARC) as a 
"possible human carcinogen"' based on consistent 
epidemiologic data and lack of support by laboratory 
studies in animals and cells. The reason why the 
results of the childhood leukemia sbdies are consis- 
tent is still being investigated, but one possibility is 
that children may be more sensitive to radiation in 
some or all parts of the electromagnetic spectrum. 

Conrems about the potential vulnerability of chil- 
dren to radio frequency (RF) fields from mobile te- 
lephony were first raised by an expert group in the 
Unjted Kingdom2 on the grounds that children have 
a longer lifetime of exposure than adults, and from a 
physiologic point of view, they have a developing 
nervous system, their brain tissue is more conductive 
than that of adults because it has a higher water 
content and ion concentration, and they have greater 
absorption of RF energy in the tissues of the head a t  
mobile telephone frequencies. This topic was dis- 
cussed further at a European Cooperation in the 
Field of Scientific and Technical Research (COST) 281 
workshop: in a report of the Health Council of the 
Netherlands: and in a recent report horn the United 
Kingdom's National Radiological Protection Board.s 

To evaluate the available information relevant to 
children's sensitivity to electromagnetic fields 
( E m s )  and to identify research needs, the World 
Health Organization (WHO) held an expert work- 
5hOp in Istanbul, Turkey, in June 2M14. This article is 
based on discussions and recommendations from the 
workshop and provides background information on 
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the development of the embryo, fetus, and child, 
with particular attention to the developing brain; an 
outline of childhood susceptibility to environmental 
toxicants, childhood diseases implicated in EMF 
studies, and exposure to ELF and RF fields, with a 
focus on children. After a brief presentation of the 
EMF science most pertinent to effects on children 
and a review of several proposed mechanisms, the 
potential sensitivity of children to EMFs is discussed. 
Finally, recommendations are outlined on the pro- 
tection of children through the development of pre- 
cautionary approaches in the face of scientific uncer- 
tainty. 

FROM EMBRYO TO ADOLESCENCE 
Embryo, Fetal, and Childhood Development 

Development proceeds from conception to adult- 
hood through a number of different stages in which 
the developmental processes are markedly different, 
and their susceptibility to environmental teratogens 
varies. The prenatal period of development is di- 
vided roughly into 3 periods: the preimplantation 
period, extending from fertilization to the settling of 
the embryo into the uterine wall; a period of orga- 
nogenesis, characterized by the formation of the 
main body structures; and the fetal period, during 
which growth of the structures already formed takes 
place. Additional developmental changes take place 
after birth. Postnatal changes are characterized by 
slower growth and maturation of existing organ sys- 
tems, notably the central nervous system (CNS), the 
hemopoietic and immune systems, the endocrine 
and reproductive systems, and the skeletal system. 
The completion of sexual development at the end of 
the second or the beginning of the third decade of 
human life marks the completion of this period of 
growth and maturation. Essentially, however, the 
nature of the toxicant and the 'iming and magnitude 
of exposure determine the risk of any adverse effects 
in t e r n  of both severity and occurrence. Vulnerabil- 

ity can vary quite rapidly during the prenatal period, 
whereas slower changes occur postnatally.6 

During the first 2 weeks of embryonic develop- 
ment (known as the "all*,r-none period"), the em- 
bryo is very sensitive to the lethal effects of toxic 
agents and much less sensitive to the induction of 
malformation. Many of the cells are still omnipoten- 
tial stem cells, and if the embryo survives a toxic 
exposure it can recuperate without an increased risk 
of birth defects or growth retardation. During the 
next 6 to 8 weeks of development, major organogenic 
events occur and toxic agents with teratogenic po- 
tential can cause major malformations of the visceral 
organs, the CNS, the face, and the limbs. From the 
8th to the 15th week, neuron proliferation, differen- 
tiation, and migration in the CNS are particularly 
~ l n e r a b l e . ~  Geni tour inary  and other malformations, 
gonad cell depletion, and neurodevelopmental prob- 
lems may occur if the thresholds for these effects are 
exceeded. During the late fetal period, effects on 
growth of the fetus and susceptible organs such as 
the C N S  diminish, but vulnerability to deleterious 
effects remains high compared with adults. 

Development continues after birth, but now this 
process largely entails the maturation of existing or- 
gan systems, although growth is still occurring. Neu- 
robiologists long believed that neurogenesis in the 
human ends during the first months of postnatal life, 
but recent rodent and primate studies demonstrate 
that there is lifelong neuron production in some 
parts of the CNS.B However, with some particular 
exceptions, most adult neurons are already produced 
by birth. The number of connections (synapses) be- 
tween neurons in the human brain peaks at -2 years 
and decreases by 40% to the adult number during 
adolescenceB as experience is acquired and "redun- 
dant" connech'ons last. This reflects the balance b e  
tween the formation of new synapses (synaptogen- 
esis) and synapse elimination, a "pruning" back of 
excess synapses between neuons, which are key 
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processes in the development of the postnatal "hard- 
wiring" of the brain. Another important neurologic 
event that occurs postnatally is myelination, which 
facilitates the transmission of information within the 
CNS and occurs most rapidly from birth to 24 
months but may also continue into the second d e  
cade. Unfortunately, the susceptibility of these pro- 
cesses to environmental agents has not been studied 
extensively and thus is not well understood. How- 
ever, because developmental processes are vulnera- 
ble to disruption by agents that may not be toxic to 
mature systems, it  is reasonable to expect that the 
later stages of brain development present special 
riSkS.8 

Other threshold effects that can result from post- 
natal exposures include interference with fertility 
and endocrine h c t i o n ,  alterations in sexual matw 
ration, and interference with the development of the 
immune system. Endocrine disrupters, exogenous 
substances that mimic the action of hormones (par- 
ticularly steroids), may alter the function of the de- 
veloping endocrine system and have adverse effects 
on the reproductive organs, liver, kidney, adrenal 
glands, CNS, immune system, cardiovascular sys- 
tem, and bones.' 

Exposure to toxic agents with mutagenic and car- 
cinogenic potential, such as ionizing radiation, can- 
cer chemotherapeutic drugs, and some chemicals, 
poses theoretical, stochastic risk for the induction or 
progression of cancer during embryonic and child- 
hood development. However, although.many agents 
have been alleged to be responsible for cancer and 
genetic disease, such effects will only result hom 
agents that have either mutagenic properties or the 
ability to produce more subtle effects on carcinogenic 
processes, such as the stimulation of excessive cell 
proliferation or an iniluence on cell-to<eJl commu- 
nication, apoptosis, or DNA repair. 

Children's Susceptibility lo Environmental Exposures 
Several aspects of exposure and susceptibility war- 

rant a focus on children. In some exposure scenarios, 
children may receive higher doses than adults, re- 
sulting from higher intake and accumulation or dif- 
ferences in behavior. Greater susceptibility to some 
toxicants and physical agents has been demonsbated 
in children. Because the period from embryonic life 
to adolescence is characterized by growth and devel- 
opment, deleterious effects can occur a t  lower levels 
and be more severe or lead to effects that do not 
occur in adults; on the other hand, children can be 
more resilient because of better recuperative capad- 
ties. 

Toxic exposures in utero have produced effects 
that are quite surprising, given the period or level of 
exposure. Cassidy et allo reported that exposure to 
the persistent organochlorine chlordane in utero at  
quite low levels caues significant long-term alter- 
ations in sexual behavior. These effects were evident 
at levels of exposure very similar to those experi- 
enced in homes in the United States when chlordane 
and heptachlor were universally applied as termiti- 
cides. Both of these chemicals produced marked 
changes in sexually dimorphic functions in rats; fe- 

males exposed in utero developed masculine behav- 
iors, and males showed exaggerated male mating 
behaviors. These observations suggest that these 
chemicals masculinized by mimicking steroid hor- 
mones or by changing hormone levels. 

Of perhaps more specific interest are toxic expo- 
sures that affect the nervous system of the fetus, 
infant, and child. Because development of the ner- 
vous system is very specific in pattern and timing, 
exposure to various agents at  critical periods of de- 
velopment can cause long-lasting or permanent in- 
jq. For instancp, exposure to ethanol or methylmer- 
cury has been shown to affect neuronal proliferation 
in rodents and in other experimental models. Some 
agents such as ethanol, lead, methylmercury, and 
some pesticides seem to affect synaptogenesis. Each 
of the multiple processes of neural development has 
been shown to be affected by specific toxic agents, 
often at low doses but at critical periods of develop- 
ment. 

The timing of exposure might be critical as well: 
for ionizing radiation, excess risk for leukemias and 
brain and thyroid cancer is higher for exposures that 
occur in childhood; the risk of breast cancer was 
highest for Japanese women exposed to ionizing ra- 
diation from the atomic bomb during puberty, al- 
though the risk also increased in women who were 
<10 years old (an age at  which girls have little or no 
breast tissue) at  the time of the explosion." Similarly, 
sunburns in childhood seem to be particularly potent 
in increasing the risk of skin cancer later in life." 
Exposure in childhood may also increase the risk of 
disease later in life simply because the duration of 
exposure CM be much longer if it s ta r t s  early. There 
is evidence, for instance, that the younger a person is 
when starting smoking, the higher the risk of lung 
~ancer . '~  

Childhood Diseases Relcvanl to EMF Exposure 
Some diseases are limited to the embryo, child, or 

adolescent; other diseases that occur in children and 
adults manifest themselves differently in children. 
Of particular relevance to EMF exposure are child- 
hood leukemia and brain cancer. There is consistent 
evidence from epidemiologic studies of a risk of 
childhood leukemia associated with exposure to en- 
vironmentally high levels of ELF magnetic fields. 
There is no explanation for this effect from labora- 
tory studies. An increased risk of brain cancer has 
been investigated in relation to ELF exposures and 
has been raised particularly in the context of mobile- 
phone use and the absorption of RF signals by the 
brain, although there is no convincing evidence sug- 
gesting an increased risk. To put potential EMF ef- 
fects in perspective and determine how EMFs might 
be involved in the development of these diseases, we 
provide a brief overview of rates and risk factors for 
them. 

OIildhood laukemin 
Leukemias are the most common cancer to affect 

children, accounting for 25% to 35% of all childhood 
malignancies. The biological heterogeneity of child- 
hood leukemia is well documented; the major mor- 
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phologic types are acute lymphoblastic leukemia 
(ALL) and acute myeloblastic leukemia (AML). 

The rate of leukemia for children < I  5 years old has 
been estimated to be -4 per 100000 per year in the 
developed world and 2.5 per 100 000 per year in the 
developing world.” In developed countries, the in- 
cidence of leukemia rises rapidly after birth, peaking 
at -3 years of age before declining and then rising 
steadily again throughout life. Thus, unlike many 
cancers, it has a short latency and a peak incidence 
early in life’s that has resulted in many etiologic 
hypotheses, most notably those involving exposure 
to infections.’6 

Subtypes of AML and ALL are frequently charac- 
terized by genetic alterations, including changes in 
chromosome number (hyperdiploidy or hypodip- 
loidy) and chromosomal trmlocatiom that may in- 
volve chimeric or fusion These genes in- 
clude MLL, T€L, and AMLI ,  all of which can fuse 
with many other genes and, in the case of T€L and 
AMLI, with each other. There is strong evidence that 
this rearrangement may originate in utero, sup- 
ported by data obtained from studies of identical 
twins or children with concordant ALL. Screening of 
newborn blood samples suggests that -1% have the 
TEL-AMLI gene fusion, I00 times the proportion of 
children that will develop ALL with a TEL-AMLI 
gene fusion before the age of 15 years. This implies 
that the conversion of the preleukemic clone to overt 
disease is low and that development of childhood 
ALL is a multistep process requiring a t  least 1 pre- 
natal event in combination with additional prenatal 
and/or posmatal events. Although the “first hit,” the 
initiating in utero event, is believed to be common, 
the ”second hit,” possibly occurring postnatally, is 
rare and therefore acts as the rate-determining step 
in development of the disease. 

As with most other cancers, the mechanism by 
which leukemia arises is likely to involve gene-envi- 
ronment interactions, the environmental exposures 
being derived from both endogenous and exogenous 
sources. Accordingly, it is important to identify ex- 
posures that either cause D N A  damage and induce 
chromosome breaks that are repaired inadequately 
or act as promoters and/or progressers, ultimately 
leading to the overt expression of the disease. Expo- 
sures acting before birth and early in life have long 
been thought tobe important determinants of leuke- 
mia; it is unfortunate that  the evidence regarding the 
majority of suggested exposures is limited and often 
contradictory. lonizing radiation given at large doses 
is one of the few known risk factors for leukemia. 

Broin Cancer 
CNS tumors account for -20% of all malignancies 

in children <15 years old19 but account ‘for <2% of 
cancers in adults. CNS cancers in children m w  in 
tissues of mesodermal or embryonic origin, but in 
adults they occur in epithelial tissues. Another dif- 
ference between childhood and adult tumors is that 
adult tumors tend to occur in the cerebral hemi- 
spheres, whereas the majority of pediatric tumors are 
brainstem gliomas. 

The international incidence rates of childhood 

CNS tumors (0-14 years) vary between developed 
and developing nations, with the higher rates ob- 
served in most Westernized countries reaching 3 per 
1W OOO per year compared with 1 to 2 per 100 OOO in 
other parts of the world.’9 Over recent decades, 
steady rises in the incidence of childhood CNS tu- 
mors have been observed in several populations of 
the United Kingdom, the United States, Japan, and 
Australia. The debate continues over whether these 
increases are ”real” or an artifact of improved diag- 
nostic practice and case finding by cancer registries. 

The causes of CNS cancers are largely unknown, 
although up to 5% may be explained by genetic 
predisposition, associated with disorders such as 
neurofibromatosis type Having a parent or sib- 
ling with a CNS tumor also increases the risk. The 
identification of environmental risk factors for CNS 
tumors has generally been inconsistent.20J’ A g ,  ain 
ionizing radiation given in therapeutic doses is one 
of the few known risk factors for CNS tumors. 

!, 

CHILDREN’S EXPOSURE TO W AND ELF FIELDS 
In evaluating the potential role of environmental 

exposures in the development of childhood diseases, 
it is important to consider not only the fact that 
childhood exposures can be different from exposures 
during adulthood but also the fact that they can be 
highly age dependent. Exposures of interest during 
the preconception and gestation periods include res- 
idential and parental exposures to ELF and RF fields, 
including mothers’ exposure from use of domestic 
appliances and mobile phones. lnfants and toddlers 
are exposed mostly at home or  at day care facilities. 
Among preteens, exposure sources expand to in- 
clude mobile-phone tlse and~sowces at  school, with 
an increased use of mobile phones in adolescence. 
Here we focus on 2 major exposure scenarios: resi- 
dential ELF and RF exposures and exposure from 
mobile phones. 

Residential Fxposure 

Everyone is exposed to ELF electric and magnetic 
fields at home.= High-voltage power lines are a ma- 
jor source of exposure for children who live near 
them; however, only - 1% of children live in close 
proximity to high-voltage lines. For most children, 
exposure to low-level fields from primary and sec- 
ondary distribution wiring is continuous; shortdu- 
ration and intermittent exposure to higher fields re- 
sults from proximity to domestic appliances. ELF 
exposure also ocmm at school, during transport, and 
wen during mobile-phone use. Typical average 
magnetic fields in homes seem to be -0.05 to 0.1 ,AT. 
Generally, magnetic fields in homes vary from corn- 
try to country; geometric-mean fields are -35 nT in 
the United Kingdom and 70 nT in the United States. 
This difference results from the supply voltage used 
-in the United States (110 V) being approximately half 
that used in the United Kingdom (220 V), leading to 
approximately Wire the electric current and mag- 
netic field exposure. The fraction of homes with av- 
erage fields above certain thresholds likewise varies; 
for example, 1% to 2% of homes in the United King- 
dom and 10% in the United States have fields of >0.2 
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#T. Exposure to appliances has been estimated to be 
30% of total exposure. Maximum fields experienced 
are typically in the tens of microtesla. There is evi- 
dence that younger children use appliances less (and 
spend less time outside the home), so their personal 
exposure is closer to and correlates better with the 
fields in the home. 

RF fields are produced by radio and television 
broadcasts, mobile phones and base stations, and 
other communications infrastructure. Radio and tele- 
vision signals are broadcast to a large area from 
comparatively few sites. Mobile-phone base stations 
cover a smaller area and produce much lower emis- 
sions but are now much more common than radio 
and television stations (tens of thousands in many 
countries). Because of the width and angle of the W 
signal beam and perturbation by the earth and build- 
ing materials, there is little correlation between field 
strength and distance to the source. Typical power 
densities outdoors would be 0.01 to 1 mW . m-2 but 
could be orders of magnitude higher (ie, 2100 mW . 
m-2). Depending on where the measurements are 
taken, base stations can be the largest individual 
Source of RF fields, but other sourffs such as radio or 
television transmitters can result in comparable 01 
greater exposures. indoor levels are often lower by 
orders of magnitude, because buildings screen fields. 
A European median indoor power density 01 0.005 
mW . m-2 has been reported. 

Background environmental levels are the primary 
source of RF exposure for very young children. Po- 
tential sources of residential RF exposure to children 
are wireless in-house communications (eg, wireless 
monitors used in children’s cribs, cordless phones, 
Wi-Fi) and mobilephone use by someone in close 
proximity to a child, creating passive exposure. Be- 
cause children <5 years of age usually spend most of 
their time a t  home, residential exposure can be a 
sufficient predictor of individual exposure.=.= RF 
exposure may be estimated more easily for children 
than for adults, because the variety of exposure 
sources is smaller. When they reach adulthood, to- 
day’s rhildren will have a much higher cumulative 
exposure to RF fields than today’s adults. 

At present, population exposure to RF fields has 
been much less characterized than ELF fields, partly 
because of technical challenges (lack of adequate 
measuring equipment), the rapid evolution of mo- 
bile-phone technology (frequency, coding schemes), 
and new patterns of use (duration of calls, short- 
message services). However, the main reason ELF 
fields are better understood than RF fields is that 
they have been studied more. 

Mobile-Phone Use 
Modem children wilJ experience a longer period of 

exposure to RF fields from mobile-phone use than 
adults, because they started using mobile phones at 
an early age and are likely to continue using them. 
Data from a multinational case-control study of po- 
tential causes of adult brain cancer show that both 
the prevalence of regular mobile-phone users and 
daily use are highest in the younger age groups (eg, 
19% of younger subjects made calk for >30 minutes 

a day, compared with 10% of older subje~ts).~q,2s 
Moreover, several recent trends (such as increased 
popularity, reduced price, and advertising to chil- 
dren) have led to increased mobile-phone use among 
children.?* A steep increase in mobile-phone owner- 
ship among children has been reported in several 
public-opinion surveys?’ For example, in Australia 
>90% of 6- to 9-year-ulds reported sometimes using 
their parents’ mobile phones, and in Germany ap- 
proximately one third of 9- to 10-year-olds reported 
owning a mobile phone. Clearly, mobile phones are 
the dominant source of RF exposure for teem and 
preteens. 

HEALTH-RISK ASSESSMENT 
The workshop addressed the potential sensitivity 

of children at all stages of development from concep- 
tion through to sexual maturity. The nature of any 
adverse health effect that ensues from exposure to an 
environmental toxicant depends not only on the tim- 
ing and magnitude of the exposure but also on the 
mechanisms by which the toxicant interacts with the 
developing tissue or organ. As a consequence, it is 
not possible to generalize about the possible health 
effects tha t  might ensue from exposure to an agent 
posing unknown risks to health by drawing parallels 
with other toxic agents unless they have very similar 
mechanisms of interaction. Instead, i t  is necessary to 
examine the experimental and epidemiologic evi- 
dence by formulating and testing hypotheses on the 
basis of an examination of the known and possible 
interaction mechanisms. 

Health Risks to ChildrPn From ELF Fields 
Exposure to ELF Eh4Fs induces electric fields and 

currents within the body; guidance on exposure is 
based on avoiding the risks to health that result from 
the interaction of the induced fields and currents 
with electrically exatable nerve tissue, particular that 
of the CNS (see, for example, refs and 29).  Present 
guidance on occupational exposure is based on a 
basic restriction on induced current density in the 
CNS of 10 mA . m-2, which approximates an electric 
field in CNS tissue of -100 mV . m-*. Guidance on 
public exposure incurporates an additional safety 
factor, reducing the basic reshiction to 2 mA . m-2 
(20 mV . m-I). The basic restrictions are linked to 
external field strengths (reference levels) through do- 
simetric calculation, which is based on realistic ana- 
tomic human models and measurements of the di- 
electric properties of human tissue. For general 
public exposure, the corresponding reference levels 
for power-frequency electric and magnetic fields are 
of the order of 5 kV/m and 100 pT, respectively. 

Dosimetric calculations have not been conducted 
extensively for children and have not been under- 
taken for pregnant women and their unborn chil- 
dren. In general, adults exposed to ELF electric or 
magnetic fields have higher internal electric-field 
strengths and current densities.than children because 
of size and shape differences. However, the distribu- 
tions are different, and in children some tissues have 
higher field strengths and current densities for the 
same external field. Furthermore, children have sig- 



nificantly higher internal field strengths and current 
densities from contact currents than do adults. Dose 
computations using anatomically correct models of 
childreng0 reveal that modest, imperceptible current 
into the hand (10 pA) produces -50 mV . m-’ aver- 
aged across the lower-am marrow of a small child 
and approximately 2130 mV . m-’ in 5% of that 
tissue. During pregnancy,,the magnjtude and distri- 
bution of induced electric fields and currents in the 
mother will be different because of changes in body 
shape and will not have been assessed in the embryo 
or fetus. These factors, along with differences in di- 
electric properties, need to be taken into account in 
assessing health risk to children from ELF EMFs. 

The guidance cited above was based on a consid- 
eration of laboratory evidence, including evidence 
from volunteer studies of magnetic phosphenes, and 
more recently on evidence from voltage-gated ion 
channel and neural-network beha~ior.’~ Neurobe 
havioral studies in volunteers and in animals, mostly 
in adults, have not reported robust responses to ELF 
exposur$’; overall, any changes seen have been sub- 
tle, transient, and reversible. Workshop participants 
thought that there is no reason to suppose a greater 
Sensitivity of CNS neural networks and ion channels 
to induced electric fields in children or in the embryo 
or fetus. Reduced myelination seen in childhood and 
early adolescence was not thought likely to increase 
sensitivity either. I t  is not clear what the impart 
would be of an overabundance of synaptic connec- 
tions seen in infants and early childhood, but any 
increased sensitivity was considered to be covered 
by the more restrictive guidance on public exposure. 

The evidence that induced electric fields might 
affect development of the nervous system and other 
tissue was discussed a t  the workshop in some detail. 
Evidence was presented that endogenous direct-- 
rent electric fields of IO to 100 V . m-’ played a role 
in prenatal development. There is little evidence re- 
garding susceptibility to ELF electric fields, although 
it  was thought that there is no reason to suppose 
greater Sensitivity. It was noted that the direct-cur- 
rent electric fields were several orders of magnitude 
above present guidance values. However, the possi- 
ble influence of such fields on synaptogenesis 
and/or synapse elimination is not known. 
Results from several independent research groups 

suggest that exposure to ELF magnetic fields at  mi- 
crotesla levels may disturb early development of 
bird embryos. However, replication attempts have 
been unsuccessful in some laboratories. Results from 
experiments with other nonmammalian experimen- 
tal models (fish, sea u r h ,  and insects) have also 
suggested subtle effects on developmental stability.32 
In mammals, prenatal exposure to ELF magnetic or 
el&c fields does not result in strong adverse effects 
on development. Some effects of magnetic (or com- 
bined eledric and magnetic) fields on postnatal de- 
velopment have been reported, but evaluation of the 
consistency of the findings is difficult because of the 
varying methods and approaches used in different 
studies. 

Numerous epidemiologic studies of various preg- 
nancy outcomes in relation to EMFs are available in 

the scientific literature. They include studies investi- 
gating the use of video display terminals, electric 
blankets, or heated waterbeds, as well as studies of 
parental occupational exposure. Most studies have 
found no effects, but these studies have been limited 
in exposure assessment and lacked the power to 
examine high exposure levels. Two studies have in- 
cluded personal measurements of ELF exposure and 
reported effeck on spontaneous abortion in relation 
to maximum measured magnetic fields.33” The pos- 
sibility of exposure assessment bias in these studies 
has been discussed, and results need to be confirmed. 
in additional studies before firm conclusions can be 
drawn. 

The potential cancer risks to children of exposure 
to ELF EMF, estimated from residential proximity to 
power sources and from measured fields, have been 
investigated in relation to in utero and postnatal time 
periods and to paternal exposure. No consistent as- 
sociations have been observed for childhood CNS 

One recent study3b found an increased risk 
of childhood leukemia with high maternal wcupa- 
tional exposure during pregnancy. 

An increased risk of childhood leukemia has been 
found to be consistently associated with exposure to 
environmental levels of power-frequency magnetic 
fields at levels very much below present guidance. 
Initial studies used a surrogate for magnetic fields 
(known as wire codes) that was based on distance 
and thickness of power lines near the residence.3’ As 
instruments became available, the focus shifted to 
measured or calculated magnetic fields. Results of 
dozens of increasingly sophisticated studies and the 
2 pooled analyses have reported a doubling of risk 
for children exposed to magnetic fields >0.3 to 0.4 
pT compared with children exposed to fields <O.l 
pT.3-.3829 Although a number of factors, including sc- 
cioeconomic status, have been evaluated as con- 
founders, substantial confounding has not been iden- 
tified. However, because of limited knowledge of the 
etiology of childhood leukemia, i t  is difficult to ex- 
clude the possibility of some yet-tc-be-identified con- 
founder or of confounding by a combination of fac- 
tors. Nevertheless, substantial confounding of the 
observed association, it seems to us, is unlikely. Al- 
though these results are also not likely to be a result 
of chance, bias cannot be ruled out.’0 An epidemio- 
logically detectable risk of leukemia for children, but 
not for adults, might result from either better expo- 
sure assessment for children or from greater suscep- 
tibility in children. 

At present there is no experimental evidence that 
supports the view that this relationship is causal; 
however, few animal studies have been conducted 
using animal models of the predominant form of 
childhood leukemia, and most carcinogenesis bioas- 
says begin when animals are sexually mature. In 
addition, there is no biophysical explanation for bi- 
ologically significant interactions at these low field 
values, so if the association is  causal, then there is 
currently no scientific explanation. Two hypotheses 
for such effects were discussed at the workshop. 

One hypothesis discussed at the workshop pro- 
posed that the association of power-frequency mag- 
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netic fields with childhood leukemia may result from 
the flow of electric current through the bone marrow 
of chjldren after contact with water fixtures or a 
water stream in which a small voltage difference 
exists as a result of the grounding of the residential 
electrical system to the water pipe." Calculation 
shows that potentially significant electric fields 
(more than -100 mV . m-') may be induced in the 
bone marrow in these circumstances; this lends bio- 
logical plausibility to the proposed mechanism. The 
effect of such weak electric fields in inducing effects 
in hematopoietic tissue that  might increase the risk of 
ALL, possibly by affecting preleukemic clones (see 
above), has not been investigated. 

A second hypothesis suggested that exposure to 
power-frequency magnetic fields increases the risk of 
childhood leukemia through disruption of the noc- 
m a l  production of melatonin in the pineal gland.'? 
Although the lnternationd Commission on Non-ion- 
,Zing Radiation Protection43 concluded that there is 
no convincing evidence of an effect, subtle effects on 
melatonin physiology are not easily excluded, and 
such studies have not been conducted specifically on 
children. 

Recommendations were made for additional re- 
search regarding the association between exposure 
to power-frequency magnetic fields and childhood 
leukemia; i t  is clear that this issue is unresolved. 
Although such scientific uncertainty remains, the 
WHO recommends. the adoption of precautionary 
measures for the protection of children (see below). 

Health R i s k  lo  Children From RT FkJds 
Exposure to RF radiation induces.heating in body 

tissues and imposes a heat load on the whole body; 
guidance on exposure is based on avoiding the risks 
to health that result from localized rises in tissue 
temperature and from the physiologic stress engen- 
dered by excessive whole-body heat l0ads.~a.29 
Present guidance on occupational exposure is based 
on restricting the RF-induced whole-body specific 
absorption rate (SAR) to c0.4 W . kg-', a heat load 
suffiaently small that its contribution to other possi- 
ble heat loads, generated from hard physical work 
and/or imposed by high ambient temperatures, can 
be neglected. Basic restrictions on localized SARs, 
averaged over any 10 g of contiguous tissue, are 10 
W .  kg-' in thehead and hunkand 20 W.  kg-' in the 
limbs.= These are intended to restrict local tissue 
temperahxe rises to acceptable levels. Guidance on 
public exposure incorporates an additional safety 
factor of 5, reducing the basic restrictions to 0.08 W . 
kg-I to the whole body and 2 W .  kg-' to the head. 
Temperatures are derived from dosimetric calcula- 
tion and thermal modeling; SA& are also related to 
external field values via dosimetric calculation. The 
corresponding reference levels, which for RF fields 
are power densities, are frequency dependent and 
are of the order of 10 W . m-? at 3800 MHz for 
general public exposure. 

Dosimetric calculation has for more than a decade 
allowed for differences in body size between chil- 
dren and adults, and these differences have been 
factored into guidance. Despite large differences in 
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the size, shape, and tissue distribution of heads, the 
SAR values and exposure variations for child models 
are similar to those for adults, although somewhat 
higher. In addition, the relative depth of penetration 
is larger for children, a logical consequence of 
smaller head diameter. Dielectric studies encompass- 
ing several tissue types, including brain, obtained 
from newborn to fully grown rats, mice, and rabbits 
exposed to RF EMF in the frequency ranges of 130 
MHz to 10 GHz and 300 kHz to 300 MHz report 
large, agerelated variations in the permittivity and 
conductivity of brain tissue and even larger varia- 
tions for skin and skull tissue.w6 Thus, there is a 
need for dosimetric modeling of the distribution of 
SAR and temperature in children and also a require- 
ment for appropriate age-related values for the di- 
electric properties of tissue. 

In addition, the distribution of SAR and tempera- 
' ture should be addressed in pregnancy, taking into 
account the fact that the circulation of blood in the 
fetus is separate from maternal blood flow. The heat 
produced by fetal metabolism is dissipated to the 
mother mostly at  the placenta, but this is less efficient 
than experted and the temperature of the fetus is 
usually -0.5"C above that of the mother.47 

The difference between the ability of children and 
that of adults to dissipate whole-body heat loads is 
small During exercise in thermally neutral or warm 
environments, children thermoregulate as effectively 
as adults. When ambient temperatures exceed body 
temperature, however, chldren are more liable to 
have a higher rate of heat absorption compared with 
adults. Also, although neither children nor adults 
replace fluid loss sufficiently during exercise in the 
heat, dehydration may have a more detrimental ef- 
fect on children because of their greater reliance on 
elevated skin blood flow to dissipate heat. 

Hyperthermia during pregnancy can cause embry- 
onic death, abortion, growth retardation, and devel- 
opmental defects; animal studies indicate that the 
development of the CNS is especially susceptible.'' 
In humans, epidemiologic studies suggest that an 
elevation of maternal body temperature by 2°C for a t  
least 24 hours during fever can cause a range of 
developmental defects, although a causal relation- 
ship has not been established. In addition, young 
infants aged 2 to 3 months are even more vulnerable 
than neonates because of their higher metabolic rate, 
better tissue insulation, and slightly lower surface 
area/mass ratio. However, serious health effects are 
associated only with greatly elevated body tempera- 
tures (>4O"C), and such temperature rises are well 
above the maximum allowable for public RF expo- 
sure. 

Many different nonthemal mechanisms for RF in- 
teraction with tissue have been considered in recent 
~tudies.'8-5~ These are not particular to children, but 
if any were mnfitmed at levels below current guid- 
ance, then questions might also be raised about po- 
tential childhood susceptibility. Possible RF electric- 
field interactions5' include (1 )  changes in the 
conformation of proteins, including ATPases associ- 
ated with ion channels, resdting in functional 
changes in the proteins, (2) changes in the binding of 



ligands such as Ca2+ to cell receptor proteins, also 
resulting in changed receptor function, (3) absorp- 
tion of RF energy by the vibrational states of biolog- 
ical components such as microtubules, (4) enhanced 
attraction between cells (the pearl-chain effect), and 
(5) demodulation of a modulated RF signal, produc- 
ing ELF electric fields. Generally, it was considered 
that such interactions are unlikely to be biologically 
significant at RF levels below guidance values. 

In addition, there is evidence concerning RF inter- 
actions with magnetite affecting nearby ion channel 
function by exerting a torque. Possible RF magnetic 
field effects include (1) interaction with magnetite 
partides in biological tissue and (2) radical pair 
interactions, potentially increasing free-radical con- 
centrations, thereby leading to an increased risk of 
oxidative damage. Although these interaction mech- 
anisms are also considered unlikely to be of biolog- 
ical significance at RF levels below guidance values, 
given the l i i  between free radicals and disease, RF 
effects on free-radical concentrations via radical-pair 
interactions are considered worth exploring. 

For infant, childhood, and adolescent exposure, 
the maturation of the CNS has been raised as poten- 
tially susceptible. In this context, the major changes 
to the CNS during this period comprise a maturation 
of the hard-wiring (namely, increased myelination), 
facilitating the transmission of information, which 
occurs rapidly over the first 2 years but extends into 
the second decade of life, and remodeling of the 
synaptic connections between neurons8 after the first 
2 years and into adolescence, mostly by synapse 
elimination as redundant connections are lost. With 
regard to synaptogenesis, spontaneous and stimu- 
lus-evoked electrical activity in the CNS is believed 
to play a crucial role in local competition between 
growing nerve axons and the dishibution of their 
synaptic boutons on target Whether RF fields 
could affect these processes is not known. Neurobe- 
havioral studies in VolunteerS and in animals, mostly 
adults, have not reported robust responses to RF 
exposure, particularly that associated with mobile 
phones." 

Numerous studies have evaluated developmental 
effects of RF fields on mammals, birds, and other 
nonmammalian These studies have 
shown clearly that RF fields are teratogenic at  expo- 
sure levels that are high enough to cause significant 
increases in temperahue. There is no consistent evi- 
dence of effects at nonthermal exposure levels, al- 
though only a few studies have evaluated possible 
effects on postnatal development using sensitive end 
points such as behavioral effects. 

Several studies of maternal occupational RF expo- 
sure, primarily to physiotherapists, have reported an 
increased risk of congenital malformations. How- 
ever, no specific type of malformation has been con- 
sistently reported, and there is a potential for recall 
bias in these studies. Exposure to the fetus from a 

, mobile phone kept in a pocket, handbag, or belt by 
the hip when a pregnant woman is using hands-free 
equipment has been mentioned. Thus far, no studies 
are available on pregnancy outcomes related to mo- 
bile telephony. 

All the'studies have reported negative results for 
carcinogenicity in normal animals at  SA% compati- 
ble with mobile telephony,55 although controversy 
still exists about the carcinogenic effects of RF radi- 
ation in a transgenic mouse Two studies in 
particular reported the lack. of an effect of perinatal 
RF exposure, continuing for 24 months, on sponta- 
neous and chemically induced brain tumors in 
ra t5 .573  

Several ecological have examined can- 
cer risk, including risk of childhood leukemia, 
among populations living in proximity to radio and 
television broadcast towers. Often driven by a pre- 
viously identified cluster, these analyses are based 
simply on distance from the source and often include 
an extremely small number of cases. Such studies 
have been uninformative. More rigorous investiga- 
tions might be feasible with development of new 
inshurnents capable of capturing personal RF expo- 
sure. 

Few relevant epidemiologic or laboratory studies 
have addressed the possible effects of RF exposure 
on children. Berause of widespread use of mobile 
phones among children and adolescents and rela- 
tively high exposures to the brain, investigation of 
the potential effects of RF fields on the development 
of childhood brain tumors is warranted. The impor- 
tance of longer lifetime exposure has been empha- 
sized by a recent study6' in which acoustic neuroma 
occurred only after 10-year use of mobile phones. 
The type of mobile-phone use among children (eg, 
text messaging), their potential biological vulnerabil- 
ity, and longer lifetime exposure make extrapolation 
from adult studies problematic. Such scientific IN- 
certainty can be addressed through both the applica- 
tion of precautionary policies and through additional 
research. 

( 

DEVELOPING POLICY FOR CHILDREN AND 
' PREGNANT WOMEN 

In today's world, technologic developments bring 
both social and economic benefits to large sections of 
society; however, the health consequences of these 
developments can be difficult to predict and manage. 
Nevertheless, even if the effects are small, a wide- 
spread exposure can have large public health c o w -  
quences. When risks are complex, an established 
cause-effect relationship is absent, or the scientific 
findings are not robustly quantifiable, the need for 
timely preventive action makes a precautionary ap- 
proach an essential part of policy making. Many 
societies believe that this is particularly hue regard- 
ing children (including the unborn child): they rep- 
resent the future of the society, have the potential for 
longer exposure than adults, and yet are less able to 
manage their own risk. 

International guidance on occupational and public 
exposure to EMFs, described above, is based on 
avoiding risks to health that are well understood and 
for which there is good scientific evidence. However, 
with regard to childhood exposure to EMFs (and 
exposure during pregnancy), several factors argue ( , 
for the adoption of precautionary measures, includ- 
ing the possibility that EMFs might affed children; 

e310 



the dread with which some of the diseases raised in 
this context, such as leukemia and brain cancer, are 
perceived; the involuntary nature of some of the 
exposure; its extensiveness; and its likely rapid 
growth in the future. 

m e  WHO lniemational EMF Project (-.who, 
int/emf) is finalizing a practical framework for guid- 
ing policy options in areas of scientific uncertainty 
that is based on the application of precaution.6e In 
general terms, the drafi WHO precautionary frame- 
work aims to develop a set of public health policy 
options that can be applied according to the degree 
of scientific uncertainty and the anticipated severity 
of the harm that might ensue from exposure, taking 
into account the size of the affected population and 
the cost of exposure reduction. These measures 
shcr& not be seen as  undermining sciencebased 
guidance on exposure; rather, they represent addi- 
tjonal steps with application that  may vary from 
country to country depending on social and eco- 
nomic ConsiderafiOX. 

Precautionary measures may also be adopted at an 
individual level, depending on the degree of concern 
felt by the exposed person. In giving advice to their 
patients, physicians should weigh the strength of 
scientific evidence for the risk, if any, of an adverse 
outcome, the benefits of the technology, and the fea- 
sibility of reducing exposure, as well as the overall 
health of the patient, W h i j  includes freedom from 
worry and anxiety. 

For ELF (power-frequency) fields, there is some 
evidence that exposure to environmental magnetic 
fields that a r e  relatively high but well below guid- 
ance levels is associated with an increase in the risk 
of childhood leukemia, a very rare disease (even if 
the risk is doubled, it remains small at -518 per 
I W  OOO children per year). Although the evidence is 
regarded as insufficient to justify more restrictive 
limits on exposure, the possibility that exposure to 
ELF magnetic fields increases risk cannot be dis- 
counted. For the physician faced with questions 
from, for example, a couple planning a family and 
concerned about this issue, or from someone preg- 
nant and occupationally exposed to relatively high 
ELF magnetic fields, standardized advice is not pos- 
sible. Instead, physicians could inform their patients 
of possible risk and advise them to weigh all the 
advantages and disadvantages of the options avail- 
able to them (of which EMF reduction is but one 
consideration). Some simple options include reduc- 
ing exposure by minimizing the use of certain elec- 
trical appliances or changing work practices to in- 
crease distance from the source of exposure. People 
living near overhead power lines should be advised 
that such proximity is just an indicator of exposure 
and that homes far away from power lines can have 
similar or higher fields. 

Regarding the long-term health effects of mobile- 
phone use, the paucity of data, particularly for chil- 
dren, suggests that low-xxt precautionary measures 
are appropriate, especially because some of the ex- 
posures are close to guideline limits. Physicians 
could advise parents that their children's RF expo- 
sure can be reduced by restricting the length of calk 

or by using hands-free devices to keep mobile 
phones away from the head and body. On the other 
hand, exposure levels from mobile-phone base sta- 
tions are extremely low, and therefore precautionary 
measures do not need to be recommended. 

RESEARCH RECOMMENDATlONS 
In addition to reviewing the available evidence 

summarized in this article, workshop participants 
developed a research agenda that identifies high- 
priority studies needed to fully assess the potential 
vulnerability of children to ELF and RF fields and 
outlines the rationale for these studies (see www. 
who.int/peh-e~/research/rKM/en for more de- 
tails). Additional laboratory and epidemiologic stud- 
ies relating to childhood leukemia and ELF magnetic 
field exposure were strongly recommended. In addi- 
tion, because of widespread.use of mobile phones 
and relatively high exposures to the brain among 
children and adolescents, investigation of the poten- 
tial effects of RF fields on cognition and the devel- 
opment of childhood brain tumors was considered 
particularly urgent. Laboratory studies using chil- 
dren are, of course, subject to appropriate ethical 
design and approval. 

APPENDIX: GLOSSARY 
Absorpfion: dissipation of the energy of a radio wave 
(ie, conversion of its energy into another form, such 
as heat) into the surrounding medium. 
Basic resfricfimt: restriction on exposure to timevary- 
ing electric, magnetic, and electromagnetic fields that 
are based directly on established health effecs. De- 
pending on the frequency of the field, the physical 
quantities used to specify these restrictions are cur- 
rent density (J), SAR, and power density (S). Only 
power density jn air, outside the body, can be readily 
measured in exposed individuals. 
Contacf current current flowing through a person in 
contacl with 2 surfaces that are at different potentials. 
Currmf density: a vector of which the integral over a 
given surface is equal to the current flowing through 
the surface; the mean density in a linear conductor is 
equal to the current divided by the cross-sectional 
area of the conductor; expressed in ampere per 
square meter (A/m2). 
Dosimetry: measurement or determination by calcu- 
lation of the internal electric-field strength or in- 
duced current density, or of the specific absorption 
(SA) or SAR distribution in humans or animals ex- 
posed to EMF. 
Electricfield or electric-field sfrengfh (E ) :  the force (E) 
on a stationary unit positive charge at  a point in an 
electric field; measured in volts per meter (V/m). 
Eleciric end magnefic fields or elecfromagnetic ,fields 
IEMFsL the combination of time-varying electric and 
magnetic fields. 
Extremelylowfrequmcy (ELF) Ems: EMFs at frequen- 
des of >O Hz and <300 Hz. 
Field strength: the magnitude of the electric or mag- 
netic field, normally the root-mean-square value. 
Frequency: the number of sinusoidal cycles completed 
by electromagnetic waves in 1 second; usually ex- 
pressed in units of hertz (Hz). 



Induced currenf: current induced in a human body 
exposed to EMF. 
Magnetic field or magndic field strength IH): an axial 
vector quantity, H, which, together with magnetic 
induction, specifies a magnetic field at any point in 
space; expressed in units of ampere per meter (A/ 
m2). 
Magnetic p u x  densify (B): a vector lield quantity, B, 
that results in a force that acts on a moving charge or 
charges; expressed in tesla 0 or gauss (G) .  
Nonionizing radiation: includes all radiation and fields 
of the electromagnetic spectrum that do not normally 
have sufficient energy to produce ionization in mat- 
ter; characterized by energy per photon less than 
-12 eV, wavelengths >I00 run, and frequencies <3 

Power density: the rate of electromagnetic energy flow 
crossing a unit area normal to the direction of wave 
propagation; expressed in watts per square meter 
(W . m-2). 
Fowerfrequency: the frequency at which altemaling- 
current electricity is generated. For electric utilities, 
the power frequency is 60 Hz in North America, 
Brazil, and parts of Japan. Electric power is 50 Hz in 
much of the rest of the world. Isolated altemating- 
current electrical system may have other power fre- 
quencies, eg, 440 Hz in commercial airliners and 76% 
Hz in some railway systems. 
Radiation (electromagnetic): the emission or transfer of 
energy through space in the form of electromagnetic 
waves. 
Radiofiequolcy fRFL any frequency a t  which electro- 
magnetic radiation is useful for telecommunication. 
In this article, FS refers to the frequency range of 10 
M H z  to 300 GHz. 
Referenu level: EMF exposure level provided for prac- 
tical exposureassessment purposes to determine if 
basic restrictions are likely to be exceeded. Some 
reference levels are derived from relevant basic re- 
strictions using measurement and/or computational 
techniques, and some address perception and ad- 
verse indirect effects of exposure to EMF. 
Specific absorption: the energy absorbed per unit mass 
of biological tissue, expressed in joules per kilogram 
@/kg); specific absorption is the time integral of the 
SAR. 
Specificabsorption rafe (SAR): the rate at  which energy 
is absorbed in body tissues; expressed in watts per 
kilogram (W/kg); SAR is the dosimetric measure 
that has been widely adopted at frequencies a b w e  
-100 kH2. 

x 1014 HZ. 
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What are electromagnetic fields? 

Definitions and sources 

Electric fields are created by differences in voltage: the higher the voltage, the stronger will he the resultant field. Magnetic fields 
are created when electric current flows: the greater the current, the stronger the magnetic field. An electric field will exist even when 
there is no current flowing. If current does flow, the strength of the magnetic field will vary with power consumption hut the electric 
field strength will he constant. 
(Extract from Electromagnetic fields published by the WHO Regional Office for Europe in 1999 (Local authorities, health and 
environment briefing pamphlet series; 32). 

Natural sources of electromagnetic fields 

Electromagnetic fields are present everywhere in our environment hut are invisible to the human eye. Electric fields are produced by 
the local build-up of electric charges in the atmosphere associated with thunderstorms. The earth's magnetic field causes a compass 
needle to orient in a North-South direction and is used by birds and fish for navigation. 

Human-made sources of electromagnetic fields 

Besides natural sources the electromagnetic spectrum also includes fields generated by human-made sources: X-rays are employed 
to diagnose a broken limb after a sport accident. The electricity that comes out of every power socket has associated low frequency 
electromagnetic fields. And various kinds of higher frequency radiowaves are used to transmit information - whether via TV 
antennas, radio stations or mobile phone base stations. 

The basics of wavelength and frequency 

What makes the various forms of electromagnetic fields so different? 
One of the main characteristics which defines an electromagnetic field (EMF) is its frequency or its corresponding wavelength. 
Fields of different frequencies interact with the body in different ways. One can imagine electromagnetic waves as series of very 
regular waves that travel at an enormous speed, the speed of light. The frequency simply describes the number of oscillations or 
cycles per second, while the term wavelength describes the distance between one wave and the next. Hence wavelength and 
frequency are inseparably intertwined: the higher the frequency the shorter the wavelength. 

A simple analogy should help to illustrate the concept: Tie a long rope to a door handle and keep hold of the free end. Moving it up 
and then down slowly will generate a single big wave; more rapid motion will generate a whole series of small waves. The length of 
the rope remains constant, therefore, the more waves you generate (higher frequency) the smaller will he the distance between them 
(shorter wavelength). 

What is the difference between non-ionizing electromagnetic fields and ionising radiation? 
Wavelength and frequency determine another important characteristic of electromagnetic fields: Electromagnetic waves are canied 
by particles called quanta. Quanta of higher frequency (shorter wavelength) waves cany more energy than lower frequency (longer 
wavelength) fields. Some electromagnetic waves cany so much energy per quantum that they have the ability to break bonds 
between molecules. In the electromagnetic spectrum, gamma rays given offby radioactive materials, cosmic rays and X-rays carry 
this property and are called 'ionizing radiation'. Fields whose quanta are insufficient to break molecular bonds are called 'non- 
ionizing radiation'. Man-made sources of electromagnetic fields that form a major part of industrialized life - electricity, microwaves 
and radiofrequency fields - are found at the relatively long wavelength and low frequency end of the electromagnetic spectrum and 
their quanta are unable to break chemical bonds. 

Electromagnetic fields at low frequencies 

- 2 1 6 -  http:llwww.who.intlpeh-em WaboutWhatisEMFledprii EXHlBlT M 

http:llwww.who.intlpeh-em WaboutWhatisEMFledprii


WHO I What are electromagnetic fields? Page  2 of 16 

Electric fields exist whenever a positive or negative electrical charge is present. They exert forces on other charges within the field. 
The strength of the electric field is measured in volts per metre (V/m). Any electrical wire that is charged will produce an associated 
electric field. This field exists even when there is no current flowing. The higher the voltage, the stronger the electric field at a given 
distance from the wire. 

Electric fields are strongest close to a charge or charged conductor, and their strength rapidly diminishes with distance from it. 
Conductors such as metal shield them very effectively. Other materials, such as building materials and trees, provide some shielding 
capability. Therefore, the electric fields from power lines outside the house are reduced by walls, buildings, and trees. When power 
lines are buried in the ground, the electric fields at the surface are hardly detectable. 

Magnetic fields arise from the motion of electric charges. The strength of the magnetic field is measured in amperes per meter 
(Aim); more commonly in electromagnetic field research, scientists specify a related quantity, the flux density (in microtesla, pT) 
instead. In contrast to electric fields, a magnetic field is only produced once a device is switched on and current flows. The higher 
the current, the greater the strength of the magnetic field. 

Like electric fields, magnetic fields are strongest close to their origin and rapidly decrease at greater distances from the source 
Magnetic fields are not blocked by common materials such as the walls of buildings. 

Electric fields 
- 

I .  Electric fields arise from voltage. 
2. Their strength is measured in Volts per 

metre (V/m) 
3. An electric field can be present even 

when a device is switched off. 
4. Field strength decreases with distance 

from the source. 
5 .  Most building materials shield electric 

fields to some extent. 

Magnetic fields 

1. Magnetic fields arise from current 
flows. 

2. Their strength is measured in amperes 
per meter (Nm). Commonly, EMF 

investigators use a related measure, flux 
density (in microtesla (pT) or millitesla 

(mT) instead. 
3. Magnetic fields exist as soon ao, a 
device is switched on and current flows. 

4. Field strength decreases with distance 
from the source. 

5 .  Magnetic fields are not attenuated by 
most materials. 

Electric fields 
Plugging a wire into an outlet creates electric fields in the air surrounding the appliance. The higher the voltage the stronger the field 
produced. Since the voltage can exist even when no current is flowing, the appliance does not have to he turned on for an electric 
field to exist in the room surrounding it. 

Magnetic fields 
Magnetic fields are created only when the electric current flows. Magnetic fields and electric fields then exist together in the room 
environment. The greater the cnrrent the stronger the magnetic field. High voltages are used for the transmission and distribution of 
electricity whereas relatively low voltages are used in the home. The voltages used by power transmission equipment vary little 
from day to day, currents through a transmission line vary with power consumption. 

Electric fields around the wire to an appliance only cease to exist when the appliance is unplugged or switched off at the wall. They 
will still exist around the cable behind the wall. 

How do static fields differ from time-varyhg fields? 
A static field does not vary over time. A direct current (DC) is an electric current flowing in one direction only. In any battery- 
powered appliance the current flows from the battery to the appliance and then back to the battery It will create a static magnetic 
field. The earth’s magnetic field is also a static field. So is the magnetic field around a bar magnet which can be visualized by 
observing the pattern that is formed when iron filings are sprinkled around it. 

In contrast, timevarying electromagnetic fields are produced by alternating currents (AC). Alternating currents reverse their 
direction at regular intervals. In most European countries electricity changes direction with a frequency of 50 cycles per second or 
50 Hertz. Equally, the associated electromagnetic field changes its orientation SO times every second. North American electricity 
has a frequency of 60 Hertz. 
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What are the main sources of low, intermediate and high frequency fields? 
The time-varying electromagnetic fields produced by electrical appliances are an example of extremely low frequency (ELF) 
fields. ELF fields generally have frequencies up to 300 Hz. Other technologies produce intermediate frequency (IF) fields with 
frequencies from 300 Hz to 10 MHz and radiofrequency (RF) fields with frequencies of 10 MHz to 300 GHz. The effects of 
electromagnetic fields on the human body depend not only on their field level but on their frequency and energy. Our electricity 
power supply and all appliances using electricity are the main sources of ELF fields; computer screens, anti-theft devices and 
secuity systems are the main sources of IF fields; and radio, television, radar and cellular telephone antennas, and microwave ovens 
are the main sources of RF fields. These fields induce currents within the human body, which if sufficient can produce a range of 
effects such as heating and electrical shock, depending on their amplitude and frequency range. (However, to produce such effects, 
the fields outside the body would have to be very strong, far stronger than present in normal environments.) 

Electromagnetic fields at high frequencies 

Mobile telephones, television and radio transmitters and radar produce RF fields. These fields are used to transmit information over 
long distances and form the basis of telecommunications as well as radio and television broadcasting all over the world. Microwaves 
are RF fields at high frequencies in the GHz range. In microwaves ovens, we use them to quickly heat food. 

At radio frequencies, electric and magnetic fields are closely interrelated and we typically measure their levels as power densities in 
watts per square metre (W/m2). 

Key points: 

I .  The electromagnetic spectrum encompasses both natural and human-made sources of electromagnetic fields. 
2. Frequency and wavelength characterise an electromagnetic field. In an electromagnetic wave, these two characteristics are 

directly related to each other: the higher the frequency the shorter the wavelength. 
3. Ionizing radiation such as X-ray and gamma-rays consists of photons which carry sufficient energy to break molecular 

bonds. Photons of electromagnetic waves at power and radio frequencies have much lower energy that do not have this 
ability. 

4. Electric fields exist whenever charge is present and are measured in volts per metre (Vim). Magnetic fields arise from cunent 
flow. Their flux densities are measured in microtesla (pT) or millitesla (mT). 

5. At radio and microwave frequencies. electric and magnetic fields are considered together as the two components of an 
electromagnetic wave. Power density, measured in watts per square metre (W/m2), describes the intensity of these fields. 

6. Low frequency and high frequency electromagnetic waves affect the human body in different ways. 
7. Electrical power supplies and appliances are the most common sources of low frequency electric and magnetic fields in our 

living environment. Everyday sources of radiofrequency electromagnetic fields are telecommunications, broadcasting 
antennas and microwave ovens. 

Summary of health effects 

What happens when you are exposed to electromagnetic fields? 

Exposure to electromagnetic fields is not a new phenomenon. However, during the 20th century, environmental exposure to man- 
made electromagnetic fields has been steadily increasing as growing electricity demand, ever-advancing technologies and changes 
in social behaviour have created more and more artificial sources. Everyone is exposed to a complex mix ofweak electric and 
magnetic fields, both at home and at work, fiom the generation and transmission of electricity, domestic appliances and industrial 
equipment, to telecommunications and broadcasting. 

Tiny electrical currents exist in the human body due to the chemical reactions that occur as part of the normal bodily functions, even 
in the absence of external electric fields. For example, nerves relay signals by transmitting electric impulses. Most biochemical 
reactions from digestion to brain activities go along with the rearrangement of charged particles. Even the heart is electrically active 
- an activity that your doctor can trace with the help of an electrocardiogram. 

Low-frequency electric fields influence the human body just as they influence any other material made up of charged particles. 
When electric fields act on conductive materials, they influence the distribution of electric charges at their surface. They cause 
current to flow through the body to the ground. 

Low-frequency magnetic fields induce circulating currents within the human body. The strength of these currents depends on the 
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intensity of the outside magnetic field. If sufficiently large, these currents could cause stimulation of nerves and muscles or affect 
other biological processes. 

Both electric and magnetic fields induce voltages and currmts in the body but even directly beneath a high voltage transmission 
line, the induced currents are very small compared to thresholds for producing shock and other electrical effects. 

Heating is the main biological effect of the electromagnetic fields of radiofrequency fields. In microwave ovens this fact is 
employed to warm up food. The levels of radiofrequency fields to which people are normally exposed are very much lower than 
those needed to produce significant heating. The heating effect of radiowaves forms the underlying basis for current guidelines. 
Scientists are also investigating the possibility that effects below the threshold level for body heating occur as a result of long-term 
exposure. To date, no adverse health effects from low level, long-term exposure to radiofrequency or power frequency fields have 
been confirmed, hut scientists are actively continuing to research this area. 

Biological effects or health effects? What is a health hazard? 

Biological effects are measurable responses to a stimulus or to a change in the environment. These changes are not necessarily 
harmful to your health. For example, listening to music, reading a book, eating an apple or playing tennis will produce a range of 
hiological effects. Nevertheless, none of these activities is expected to cause health effects. The body has sophisticated mechanisms 
to adjust to the many and varied influences we encounter in ow environment. Ongoing change forms a normal part of our lives. But, 
of course, the body does not possess adequate compensation mechanisms for all biological effects. Changes that are irreversible and 
stress the system for long periods of time may constitute a health hazard. 

An adverse health effect causes detectable impairment of the health of the exposed individual or of his or her offspring; a biological 
effect, on the other hand, may or may not result in an adverse health effect. 

It is not disputed that electromagnetic fields above certain levels can trigger biological effects. Experiments with healthy volunteers 
indicate that short-term exposure at the levels present in the environment or in the home do not cause any apparent demmental 
effects. Exposures to higher levels that might be harmful are restricted by national and international guidelines. The current debate is 
centred on whether long-term low level exposure can evoke biological responses and influence people's well being. 

Widespread concerns for health 

A look at the news headlines of recent years allows some insight into the various areas ofpublic concern. Over the course of the past 
decade, numerous electromagnetic field sources have become the focus of health concerns, including power lines, microwave ovens, 
computer and TV screens, security devices, radars and most recently mobile phones and their base stations. 

The International EMF Project 

In response to growing public health concerns over possible health effects from exposure to an ever increasing number and diversity 
of electromagnetic field sources, in 1996 the World Health Organization (WHO) launched a large, multidisciplinary research effort. 
The International EMF Project brings together current knowledge and available resources of key international and national agencies 
and scientific institutions. 

Conclusions from scientific research 
In the area of biological effects and medical applications of uon-ionizing radiation approximately 25,000 articles have been 
published over the past 30 years. Despite the feeling of some people !ha! more research needs to he done, scientific knowledge in 
this area is now more extensive than for most chemicals. Based on a recent in-depth review of the scientific literature, the WHO 
concluded that current evidence does not confirm the existence of any health consequences from exposure to low level 
electromagnetic fields. However, some gaps in knowledge ahout biological effects exist and need further research. 

Effects on general health 
Some members of the public have attributed a diffuse collection of symptoms to low levels of exposure to electromagnetic fields at 
home. Reported symptoms include headaches, anxiety, suicide and depression, nausea, fatigue and loss of libido. To date, scientific 
evidence does not support a link between these symptoms and exposure to electromagnetic fields. At least some of these health 
problems may be caused by noise or other factors in the environment, or by anxiety related to the presence of new technologies. 

Effects on pregnancy outcome 

- 2 1 9 -  http://www .who .int/p eh-emOaboub'WhatisEMFldpnn ......... 

http://www


WHO 1 what are electromagnetic fields? Page 5 of 16 

Many different sources and exposures to electromagnetic fields in the living and working environment, including computer screens, 
water beds and electric blankets, radiofrequency welding machines, diathermy equipment and radar, have been evaluated by the 
WHO and other organizations. The overall weight of evidence shows that exposure to fields at typical environmental levels does not 
increase the risk of any adverse outcome such as spontaneous abortions, malformations, low birth weight, and congenital diseases. 
There have been occasional reports of associations between health problems and presumed exposure to electromagnetic fields, such 
as reports of prematurity and low birth weight in children of workers in the electronics indusny, hut these have not been regarded by 
the scientific community as being necessarily caused by the field exposures (as opposed to factors such as exposure to solvents). 

Cataracts 
General eye irritation and cataracts have sometimes been reported in workers exposed to high levels of radiofrequency and 
microwave radiation, but animal studies do not support the idea that such.forms of eye damage can he produced at levels that are not 
thermally hazardous. There is no evidence that these effects occur at levels experienced by the general public. 

Electromagnetic fields and cancer 
Despite many studies, the evidence for any effect remains highly controversial. However, it is clear that if electromagnetic fields do 
have an effect on cancer, then any increase in risk will he extremely small. The results to date contain many inconsistencies, hut no 
large increases in risk have heen found for any cancer in children or adults. 

A number of epidemiological studies suggest small increases in risk of childhood leukemia with exposure to low frequency 
magnetic fields in the home. However, scientists have not generally concluded that these results indicate a cause-effect relation 
between exposure to the fields and disease (as opposed to artifacts in the study or effects unrelated to field exposure). In part, this 
conclusion has been reached because animal and laboratory studies fail to demonstrate any reproducible effects that are consistent 
with the hypothesis that fields cause or promote cancer. Large-scale studies are currently underway in several countries and may 
help resolve these issues. 

Electromagnetic hypersensitivity and depression 
Some individuals report "hypersensitivity" to electric or magnetic fields. They ask whether aches and pains, headaches, depression, 
lethargy, sleeping disorders, and even convulsions and epileptic seizures could be associated with electromagnetic field exposure. 

There is little scientific evidence to support the idea of electromagnetic hypersensitivity, Recent Scandinavian studies found that 
individuals do not show consistent reactions under properly controlled conditions of electromagnetic field exposure. Nor is there 
any accepted biological mechanism to explain hypersensitivity. Research on this subject is difficult because many other subjective 
responses may he involved, apart from direct effects of fields themselves. More studies are continuing on the subject. 

The focus of current and future research 
Much effort is currently being directed towards the study of electromagnetic fields in relation to cancer. Studies in search for 
possible carcinogenic (cancer-producing) effects of power frequency fields is continuing, although at a reduced level compared to 
that of the late 1990's. 

The long-term health effects of mobile telephone use is another topic of much current research. No obvious adverse effect of 
exposure to low level radiofrequency fields has been discovered. However, given public concerns regarding the safety of cellular 
telephones, further research aims to determine whether any less obvious effects might occur at very low exposure levels. 

Key points 

I .  A wide range of environmental influences causes biological effects. 'Biological effect' does not equal 'health hazard'. Special 
research is needed to identify and measure health hazards. 

2. At low frequencies, external electric and magnetic fields induce small circulating currents within the body. In virtually all 
ordinary environments, the levels of induced currents inside the body are too small to produce obvious effects. 

3. The main effect of radiofrequency electromagnetic fields is heating of body tissues. 
4. There is no doubt that short-term exposure to very high levels of electromagnetic fields can be harmful to health. Current 

public concern focuses on possible long-term health effects caused by exposure to electromagnetic fields at levels below 
those required to trigger acute biological responses. 
WHO'S International EMF Project was launched to provide scientifically sound and objective answers to public concerns 
about possible hazards of low level electromagnetic fields. 
Despite extensive research, to date there is no evidence to conclude that exposure to low level electromagnetic fields is 
harmful to human health. 
The focus of international research is the investigation of possible links between cancer and electromagnetic fields, at power 
lime and radiofrequencies. 

5 .  

6. 

7. 
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Progress in research 

If electromagnetic fields constitute a health hazard, there will be consequences in all industrialized countries. The public demands 
concrete answers to the ever more pressing question, whether everyday electromagnetic fields cause adverse health effects. The 
media often seem to have definitive answers. However, one should judge these reports with caution and take into account that the 
primary interest of the media is not education. A journalist may select and report a story driven by a range of non-technical reasons: 
journalists compete with one another for time and space and different journals and newspapers compete for circulation numbers. 
Novel sensational headlines that are relevant to as many people as possible aid them in achieving these goals - bad news is not only 
the big news, it is often the only news we hear. The large number of studies which suggest that electromagnetic fields are harmless 
receive little if any coverage. Science cannot provide a guarantee of absolute safety yet but the development of research is 
reassuring overall. 

Different types of studies are needed 

A mix of studies in different research areas is essential for the evaluation of a potential adverse health effect of electromagnetic 
fields. Different types of studies investigate distinct aspects of the problem. Laboratory studies on cells aim to elucidate the 
fundamental underlying mechanisms that link electromagnetic field exposure to biological effects. They try to identify mechanisms 
based on molecular or cellular changes that are brought about by the electromagnetic field - such a change would provide clues to 
how a physical force is converted into a biological action within the body. In these studies, single cells or tissues are removed from 
their normal living environment which may inactivate possible compensation mechanisms. 

Another type of study, involving animals, is more closely related to real life situations. These studies provide evidence that is more 
directly relevant to establishing safe exposure levels in humans and often employ several different field levels to investigate dose- 
response relationships. 

Epidemiological studies or human health studies are another direct source of information on long-term effects of exposure. These 
studies investigate the cause and distribution of diseases in real life situations, in communities and occupational groups. Researchers 
try to establish if there is a statistical association between exposure to electromagnetic fields and the incidence of a specific disease 
or adverse health effect. However, epidemiological studies are costly. More importantly, they involve measurements on very 
complex human populations and are difficult to control sufficiently well to detect small effects. For these reasons, scientists evaluate 
all relevant evidence when deciding about potential health hazards, including epidemiology, animal, and cellular studies. 

Interpretation of epidemiological studies 

Epidemiological studies alone typically cannot establish a clear cause and effect relationship, mainly because they detect only 
statistical associations between exposure and disease, which may or may not be caused by the exposure. Imagine a hypothetical 
study showing a link between electromagnetic field exposure in electrical workers of the company "X-Electricity" and an increased 
risk of cancer. Even if a statistical association is observed, it could also he due to incomplete data on other factors in the workplace. 
For example, electrical workers may have been exposed to chemical solvents with the potential to cause cancer. Moreover, an 
observed statistical association may be due only to statistical effects, or the study itself may have suffered from some problem with 
its design. 

Therefore, finding an association between some agent and a specific disease does not necessarily mean that the agent caused the 
disease. Establishing causality requires that an investigator consider many factors. The case for a cause-and-effect link is 
strengthened if there is a consistent and strong association between exposure and effect, a clear dose-response relationship, a 
credible biological explanation, support provided by relevant animal studies, and above all consistency between studies. These 
factors have generally been absent in studies involving electromagnetic fields and cancer. This is one of the strongest reasons why 
scientists have generally been reluctant to conclude that weak electromagnetic fields have health effects. 

Difficulties in ruling out the possibility of very small risks 

"The absence of evidence of detrimental effects does not seem to suffice in modem society. The evidence of their absence is 
demanded more and more instead". (Bamabas Kunsch, Austrian Research Centre Seibersdorf) 

"There is no convincing evidence for an adverse health effect of electromagnetic fields" or "A cause-effect link between 
electromagnetic fields and cancer has not been confirmed" are typical of the conclusions that have been reached by expert 
committees that have examined the issue. This sounds as if science wanted to avoid giving an answer. Then why should research 
continue if scientists have already shown that there is no effect? 
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The answer is simple: Human health studies are very good at identifying large effects, such as a connection between smoking and 
cancer. Unfortunately, they are less able to distinguish a small effect from no effect at all. If electromagnetic fields at typical 
environmental levels were strong carcinogens, then it would have been easy to have shown that by now. By contrast, if low level 
electromagnetic fields are a weak carcinogen, or even a strong carcinogen to a small group of people in the larger population, that 
would be far more difficult to demonstrate. In fact, even if a large study shows no association we can never be entirely sure that 
there is no relationship. The absence of an effect could mean that there really is none. But just as well i t  could mean that the effect is 
simply undetectable with our method of measurement. Therefore, negative results are generally less convincing than strong positive 
ones. 

The most difficult situation of all, which unfortunately has developed with epidemiology studies involving electromagnetic fields, is 
a collection of studies with weak positive results, which however are inconsistent among each other. In that situation, scientists 
themselves are likely to be divided about the significance of the data. However, for the reasons explained above, most scientists and 
clinicians agree that any health effects of low level electromagnetic fields, if they exist at all, are likely to be very small compared to 
other health risks that people face in everyday life. 

What's in the future? 

The main aim of WHOs International EMF Project is to initiate and co-ordinate research worldwide to produce a well-founded 
response to public concerns. This evaluation will integrate results from cellular, animal and human health studies to allow as 
comprehensive a health risk assessment as possible. A holistic assessment of a variety of relevant and reliable studies will provide 
the most reliable answer possible about the adverse health effects, if any exist, of long term exposure to weak electromagnetic fields. 

One way to illustrate the necessity of evidence from different types of experiments is a crossword. To be able to read the given 
crossword's solution with absolute CERTAINTY nine questions must be answered. Assuming we can only answer three of these, 
we might be able to guess the solution. However, the three given letters may also be p m  of a very different word. Every additional 
answer will increase our own confidence. In fact, science will probably never be able to answer all questions, but the more solid 
evidence we collect the better will be OUT guess at the solution. 

Key points 

1. Laboratory studies on cells aim to determine if there is a mechanism by which electromagnetic field exposure could cause 
harmful biological effects. Animal studies are essential for establishing effects in higher organisms whose physiology 
resembles that of humans to a degree. Epidemiological studies look for statistical associations between field exposure and the 
incidence of specific adverse health outcomes in humans. 

2. Finding a statistical association between some agent and a specific disease does not mean that the agent caused the disease. 
3. The absence of health effects could mean that there really are none; however, it could also signify that an existing effect is 

undetectable with present methods. 
4. Results of diverse studies (cellular, animal, and epidemiology) must be considered together before drawing conclusions 

ahout possible health risks of a suspected environmental hazard. Consistent evidence fiom these very different types of 
studies increases the degree of certainty about a tme effect 

Typical exposure levels at home and in the environment 

Electromagnetic fields at home 

Background electromagnetic field levels from electricity transmission and distribution facilities 
Electricity is transmitted over long distances via high voltage power lines. Transformers reduce these high voltages for local 
distribution to homes and businesses. Electricity transmission and distribution facilities and residential wiring and appliances 
account for the background level of power frequency electric and magnetic fields in the home. In homes not located near power 
lines this background field may be up to about 0.2 pT. Directly beneath power lines the fields are much stronger. Magnetic flux 
densities at ground level can range up to several pT. Electric field levels underneath power lines can be as high as 10 kVim. 
However, the fields @oth electric and magnetic) drop off with distance from the lines. At 50 m to 100 m distance the fields are 
normally at levels that are found in areas away from high voltage power lines. In addition, house walls substantially reduce the 
electric field levels &om those found at similar locations outside the house. 

Electric appliances in the household 
The strongest power frequency electric fields that are ordinarily encountered in the environment exist beneath high voltage 
transmission lines. In contrast, the strongest magnetic fields at power frequency are normally found very close to motors and other 
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electrical appliances, as well as in specialized equipment such as magnetic resonance scanners used for medical imaging. 

~~~ ~ 

Vacuum cleaner 

Electric oven 

Typical electric field strengths measured near household appliances 

50 

8 

i t a  distance of 30 em) 
?rom: Federal Office for Radiation Safety, Germany 1999) 
-_I 

~~~ 

Light bulb 5 

I- 
Guideline limit ralue 5000 

Electric amtianre I Electric field strength W/m) 

Iron 

Toaster 

Colour TV 

Coffee machine 60 

Many people are surprised when they become aware of the variety of magnetic field levels found near various appliances. The field 
strength does not depend on how large, complex, powerful or noisy the device is. Furthermore, even between apparently similar 
devices, the strength of the magnetic field may vary a lot. For example, while some hair dryers are surrounded by a very strong 
field, others hardly produce any magnetic field at all. These differences in magnetic field strength are related to product design. The 
following table shows typical values for a number of elechical devices commonly found in homes and workplaces. The 
measurements were taken in Germany and all of the appliances operate on electricity at a frequency of 50 Hz. It should be noted that 
the actual exposure levels vary considerably depending on the model of appliance and distance from it. 

istances 
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light 
__I_ 

Microwave 73 - 200 4 - 8  
- 

0.25 - 0.6 

II Oven K 

(Source: Federal Office for Radiation Safety, Germany 1999) Normal operating distance is given in bold 

The table illustrates two main points: First, the magnetic field strength around all appliances rapidly decreases the further you get 
away from them. Secondly, most household appliances are not operated very close to the body. At a distance of 30 cm the magnetic 
fields surrounding most household appliances are more than 100 times lower than the given guideline limit of 100 pT at 50 Hz (83 
pT at 60 Hz) for the general public. 

Television sets and computer screens 
Computer screens and television sets work on similarprinciples. Both produce static electric fields and alternating electric and 
magnetic fields at various frequencies. However, screens with liquid crystal displays used in some laptop computers and desktop 
units do not give rise to significant electric and magnetic fields. Modem computers have conductive screens which reduce the static 
field from the screen to a level similar to that of the normal background in the home or workplace. At the position of operators (30 
to 50 cm from the screen), alternating magnetic fields are typically below 0.7 pT in flux density (at power frequencies). Alternating 
electric field strengths at operator positions range from below 1 Vim up to IO Vim. 

Microwave ovens 
Domestic microwave ovens operate at very high power levels. However, effective shielding reduces leakage outside the ovens to 
almost non-detectable levels. Furthermore microwave leakage falls very rapidly with increasing distance from the oven. Many 
countries have manufacturing standards that specify maximum leakage levels for new ovens; an oven that meets the manufacturing 
standards will not present any hazard to the consumer. 

Portable telephones 
Portable telephones operate at much lower intensities than mobile phones. This is because they are employed very close to their 
home base station, and so do not need strong fields to transmit over long distances. As a consequence, the radiofrequency fields that 
surround these devices are negligible. 

Electromagnetic fields in the environment 
I 

Radar 
Radars are used for navigation, weather forecasting, and military applications, as well as a variety of other functions. They emit 
pulsed microwave signals. The peak power in the pulse can be high even though the average power may be low. Many radars rotate 
or move up and down; this reduces the mean power density to which the public is exposed in the vicinity of radars. Even high 
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power, non-rotating military radars limit exposures to below guideline levels at locations of public access. 

Security systems 
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available to date does not suggest that the use of mobile phones has any detrimental effect on human health. 

Magnetic fields in everyday life: are they really that high? 

In recent years, national authorities in different countries have conducted many measurements to investigate electromagnetic field 
levels in the living environment. None of these surveys has concluded that field levels could bring about adverse health effects. 

The Federal Office for Radiation Safety in Germany recently measured the daily exposure to magnetic fields of about 2000 
individuals across a range of occupations and public exposures. All of them were equipped with personal dosimeters for 24 hours. 
The measured exposure varied widely but gave an average daily exposure of 0.10 pT. This value is a thousand times lower that the 
standard limit of 100 pT for the public and 200 times lower than the 500 pT exposure limit for workers. Furthermore, the exposure 
of people living in the centres of cities showed that there are no drastic differences in exposure between life in rural areas and life in 
the city. Even the exposure of people living in the vicinity of high voltage power lines diffen very little from the average exposure 
in the population. 

Key points 

1. Background electromagnetic field levels in the home are mainly caused by the transmission and distribution facilities for 
electricity or by electrical appliances. 

2. Electrical appliances differ greatly in the strength of fields they generate. Both electric and magnetic field levels decrease 
rapidly with distance from the appliances. In any event, fields surrounding household appliances usually are far below 
guideline limits. 

3. At operator positions the electric and magnetic fields of television sets and computer screens are hundreds of thousands times 
below guideline levels. 

4. Microwave ovens meeting the standards are not hazardous to health. 
5. As long as close public access to radar facilities, broadcasting antennas and mobile phone base stations is restricted, exposure 

guideline limits for radioliequency fields will not be exceeded. 
6. The user of a mobile phone encounters field levels that are much higher than any levels in the normal living environment. 

However, even these increased levels do not appear to generate harmful effects. 
7. Many surveys have demonstrated that exposure to electromagnetic field levels in the living environment is extremely low. 

Current standards 

Standards are set to protect our health and are well known for many food additives, for concentrations of chemicals in water or air 
pollutants. Similarly, field standards exist to limit overexposure to electromagnetic field levels present in our environment. 

Who decides on guidelines? 

Countries set their own national standards for exposure to electromagnetic fields. However, the majority of these national standards 
draw on the guidelines set by the International Commission on Non-Ionizing Radiation Protection (ICNIRP). This non- 
governmental organization, formally recognized by WHO, evaluates scientific results f?om all over the world. Based on an in-depth 
review of the literature, ICNIRP produces guidelines recommending limits on exposure. These guidelines are reviewed periodically 
and updated if necessaxy. 

Electromagnetic field levels vary with frequency in a complex way. Listing every value in every standard and at every frequency 
would be difficult to understand. The table below is a summary of the exposure guidelines for the three areas that have become the 
focus of public concern: electricity in the home, mobile phone base stations and microwave ovens. These guidelines were last 
updated in April 1998. 

Summary of the ICNIRF' exposure guidelines 

European power Mobile phone Microwave 
frequency base station oven 

frequency frequency 

900 1.8 2.45 GHz 
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ICNIRP, EMF guidelines, Health Physics 74,494-522 (1998) 

The exposure guidelines may differ by a factor of more than 100 between some former Soviet countries and Western countries. 
With the globalization of trade and the rapid introduction of telecommunications worldwide there is a need for universal standards. 
As many countries from the former Soviet Union are now considering new standards, the WHO has recently launched an initiative 
to harmonize exposure guidelines worldwide. Future standards will be based on the results of the WHO'S l.n?emajj.oriaj 
&xlTomagnetic Field Proieclt. 

What are guidelines based on? 

An important point to make is that a guideline limit is not a precise delineation between safety and hazard. There is no one level 
above which exposures become hazardous to health; instead, the potential risk to human health gradually increases with higher 
exposure levels. Guidelines indicate that, below a given threshold, electromagnetic field exposure is safe according to scientific 
knowledge. However, it does not automatically follow that, above the given limit, exposure is harmful. 

Nevertheless, to be able to set limits on exposure, scientific studies need to identify the threshold level at which first health effects 
become apparent. As humans cannot be used for experiments, guidelines critically rely on animal studies. Subtle behavioural 
changes in animals at low levels often precede more drastic changes in health at higher levels. Abnormal behaviour is a very 
sensitive indicator of a biological response and has been selected as the lowest observable adverse health effect. Guidelines 
recommend the prevention of electromagnetic field exposure levels, at which behavioural changes become noticeable. 

This threshold level for hehaviour is not equal to the guideline limit. ICNIRP applies a safety factor of I O  to derive occupational 
exposure limits, and a factor of 50 to obtain the guideline value for the general public. Therefore, for example, in the radiofrequency 
and microwave frequency ranges, the maximum levels you might experience in the environment or in your home are at least 50 
times lower than the threshold level at which first behavioural changes in animals become apparent. 

Why is the safety factor for occupational exposure guidelines lower than for the general public? 

The occupationally exposed population consists of adults who generally experience known electromagnetic field conditions. These 
workers are trained to be aware ofpotential risk and to take appropriateprecautions. By contrast, the general public consists of 
individuals of all ages and of varying health status. In many cases, these are unaware of their exposure to EMF. Moreover, 
individual members of the public cannot be expected to take precautions to minimize or avoid exposure. These are the underlying 
considerations for more stringent exposure restnctions for the general public than for the occupationally exposed population. 

As we have seen earlier, low frequency electromagnetic fields induce currents in the human body (see What happens when you are 
exposed to electromagnetic fields?). But various biochemical reactions within the body itself generate currents as well. The cells or 
tissues will not be able to detect any induced currents below this background level. Therefore, at low frequencies, exposure 
guidelines ensure that the level of currents induced by an electromagnetic fields is below that of natural body currents. 

The main effect of radiofrequency energy is the heating of tissue. Consequently, exposure guidelines for radiofrequency fields and 
microwaves are set to prevent health effects caused by localized or whole-body heating (see What happens when you are exposed to 
electromagnetic fields?). Compliance with the guidelines will ensure that heating effects are snfflciently small not to be harmful. 

i 

I 

4.5 9 
exposure 

exposure 
limits 
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What guidelines cannot account for ... 
At present, speculations about potential long-term health effects cannot form the basis for the issuing of guidelines or standards. 
Addmg up the results of all scientific studies, the overall weight of evidence does not indicate that electromagnetic fields cause 
long-term health effects such as cancer. National and international bodies set and update standards on the basis of the latest 
scientific knowledge to protect against known health effects. 

Guidelines are set for the average population and cannot directly address the requirements of a minority of potentially more 
sensitive people. Air pollution guidelines, for example, are not based on the special needs of asthmatics. Similarly, electromagnetic 
field guidelines are not designed to protect people from interference with implanted medical electronic devices such as heart 
pacemakers. Instead, advice about exposure situations to be avoided should be sought from the manufacturers and from the clinician 
implanting the device. 

What are typical maximum exposure levels at home and in the environment? 

Some practical information will help you to relate to the international guideline values given above. In the following table you will 
fmd the most common sources of electromagnetic fields. All values are maximum levels of public exposure - your own exposure is 
likely to be much lower. For a closer look at field levels around individual electrical appliances, please see the section Typical 
exposure levels at home and in the environment 

~ ~ 

Natural fields 200 70 (Earth’s 
magnetic field) 

Mains power 100 0.2 

(in homes not close to 
power lines) - 

Source 

Mains power 

Typical maximum public exposure 

Electric field Magnetic flux 
density (pT) 

IO 000 20 

(beneath large power 
lines) 

Electric trains and trams 

TV and computer screens 

(at operator position) 

. 

300 50 

IO  0.7 
- 

Typical maximum public exposure 
(W/m2) 

~ 

TV and radio rransmitters 

Mobile phone base 
stations 

Radars 

0.1 

0.1 

d 

0.2 
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How are guidelines put into practice and who checks on them? 

The responsibility to investigate fields around power lines, mobile phone base stations or any other sources accessible to the general 
public lies with government agencies and local authorities. They must ensure that compliance with guidelines is maintained. 

With electronic devices, the manufacturer is responsible for complying with the standard limits. However, as we have seen above, 
the nature of most devices ensures that the emitted fields are well below the cut-off values. Furthermore, many consumer 
associations cany out tests on a regular basis. In case of any particular concern or worry, contact the manufacturer directly or 
enquire with your local public health authority. 

Are exposures above the guidelines harmful? 

It is perfectly safe to eat a pot of strawbeny jam up to the expiration date - hut if you consume the jam any later the manufacturer 
cannot guarantee good food quality. Nevertheless, even a few weeks or months after the expiration date, it will usually be safe to eat 
the jam. Similarly, electromagnetic field guidelines ensure that, within the given exposure limit, no known adverse health effects 
will occur. A large safety factor is applied to the level known to cause a health consequence. Therefore, even if you experienced 
field strengths several times higher than the given limic value, your exposure would still be within this safety margin. 

In everyday situations, most people do not experience electromagnetic fields that exceed the guideline limits. Typical exposures are 
far below these values. However, there are occasions where a person's exposure may, for a short period, approach or even exceed 
the guidelines. According to ICNIRF', radiofrequency and microwave exposures should be averaged over time to address cumulative 
effects. The guidelines specify a time-averaging period of six minutes and short-term exposures above the limits are acceptable. 

In contrast, exposure to low frequency electric and magnetic fields is not time-averaged in the guidelines. To make things even more 
complicated, another factor called coupling comes into play. Coupling refers to the interaction between the electric and magnetic 
fields and the exposed body. This depends on the size and shape of the body, the type of tissue and the orientation of the body 
relative to the field. Guidelines must be conservative: ICNIRP always assumes maximum coupling of the field to the exposed 
individual. Thus the guideline limits provide maximum protection. For example, even though the magnetic field values for 
hairdryers and electric shavers appear to exceed the recommended values, extremely weak coupling between the field and the head 
prevents the induction of electrical currents that could exceed guideline limits. 

Key points 

1. ICNIRP issues guidelines on the basis of the current scientific knowledge. Most countries draw on these international 
guidelines for their own national standards. 

2. Standards for low frequency electromagnetic fields ensure that induced electric currents are below the normal level of 
background currents within the body. Standards for radiofrequency and microwaves prevent health effects caused by 
localized or whole body heating. 

3. Guidelines do not protect against potential interference with electromedical devices. 
4. Maximum exposure levels in everyday life are typically far below guideline limits. 
5. Due to a large safety factor, exposure above the guideline limits is not necessarily harmful to health. Furthermore time- 

averaging for high frequency fields and the assumption of maximum coupling for low frequency fields introduce an 
additional safety margin. 

Precautionary approaches 

With more and more research data available, it has become increasingly unlikely that exposure to electromagnetic fields constitutes 
a serious health hazard, nevertheless, some uncertainty remains. The original scientific discussion about the interpretation of 
controversial results has shifted to become a societal as well as political issue. 

The public debate over electromagnetic fields focuses on the potential detriments of electromagnetic fields but often ignores the 
benefits associated with electromagnetic field technology. Without electricity, society would come to a standstill. Similarly, 
broadcasting and telecommunications have become a simple fact of modem life. An analysis of the balance between cost and 
potential hazards is essential. 
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Protection of public health 

International guidelines and national safety standards for electromagnetic fields are developed on the basis of the current scientific 
knowledge to ensure that the fields humans encounter are not harmful to health. To compensate uncertainties in knowledge (due, for 
example, to experimental emors, extrapolation from animals to humans, or statistical uncertainty), large safety factors are 
incorporated into the exposure limits. The guidelines are regularly reviewed and updated if necessary. It has been suggested that 
taking additional precautions to cope with remaining uncertainties may he a useful policy to adopt while science improves 
knowledge on health consequences. However, the type and extent of the cautionary policy chosen critically depends on the strength 
of evidence for a health risk and the scale and nature of the potential consequences. The cautionary response should be proportional 
to the potential risk. For more information, see the WHO Backgrounder on Cautionary Policies. 

Several policies promoting caution have been developed to address concerns about public, occupational and environmental health 
and safety issues connected with chemical and physical agents. 

What should be done while research continues? 

One of the objectives of the International EMF Project is to help national authorities weigh the benefits of using electromagnetic 
field technologies against the possibility that a health risk might he discovered. Furthermore, the WHO will issue recommendations 
on protective measures, if they may be needed. It will take some years for the required research to be completed, evaluated and 
published. In the meantime, the World Health Organization has issued a series of recommendations: 

Slrict adherence to existing national or international safety standards: such standards, based on current knowledge, are 
developed to protect everyone in the population with a large safety factor. 
Simple protective measures: harriers around strong electromagnetic field sources help preclude unauthorized access to areas 
where exposure limits may be exceeded. 
Consultation with local authorities and the public in siting new power lines or mobile phone base stations: siting decisions 
are often required to take into account aesthetics and public sensitivities. Open communication during the planning stages 
can help create public understanding and greater acceptance of a new facility. 
Communication: an effective system of health information and communication among scientists, governments, industry and 
the public can help raise general awareness of programmes dealing with exposure to electromagnetic fields and reduce any 
mishust and fears. 

For further information, see the WHO Fac t . .She-e~nEl~~t roma~e t i c  Fields and Public Health 

What is EMF - German, Italian & Swedish 

German 

:: Was sind elektromatmetische Felder? ludf 63kbl 

Italian 

:: Cosa sono i camui elettromametici? lndf 71 lkbl 

Swedish 

:: Vad ar eleklromaenetiska fdlt'r[DdfS$8ku 
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To:  Parents. Educators, Administrators. Live Oak Residents. Care Providers, & 

A? Concerned Citizens 

Re: Maintaining the Health of our Community/ Proposed Installation of Cell 
Tower at west end of Ledyard Properties, near 17Ih & Felt St , close to E l  
Dorado Ave \ 

We are a coalition of concerned residents, parents, administrators, & care 
providers who have recently learned about t.he plan of Metro PCS to lease 
space from Ledyard Properties for a cell tower to  be placed within a few 
hundred feet of the Shoreline Middle School, Simpkins Swim Center, a 
massage school, & residents' homes. Because of the potential harmful health 
effects ("bioeffects") of the "non-ionizing radiation" which is emitted by cell 
towers, we would like to ask you to consider joining our coalition. While there 
needs to be more controlled and conclusive research, there is currently much 
research and anecdotal reports evidencing an association between exposure to  
non-ionizing radiation and health conditions such as: impaired cognition, 
cancer, sleep disorders, changes in behavior, increased blood pressure, 
decrease in efficacy of blood brain barrier, headaches etc. Currently the FCC 
Telecommunications Act of 1996 makes i t  difficult for any planning department 
in the country to  rule against placement of a cell tower on the basis of " the 
e nvi r o n menta I effects of rad io f r e q u e n cy em is si o n s . " 

Therefore we ask that you join with u s  to  communicate to all parties involved, 
your thoughts and feelings about the matter. There will be a Zoning 
Adminstrator's Public Hearing on Friday September 7th at 8:30 am in 
the County Gov't Bldg, 5'h floor, although an evening meeting time has been 
requested and that may change. The Board of Supervisors Meeting on 
September 18'h at County Gov't Bldg, SIh floor will look at the larger legal 
issues re: the location of cell towers in Santa Cruz County. .Also on Monday 
8 / 2 7 / 0 7  there wil l  be a showing of a movie about this topic on TV, Channel 
2 7  in Santa Cruz & Channel 73 in Watsonville at 9 pm; this movie is entitled 
"Public Exposure, DNA, Democracy & the Wireless Revolution." 
Additionally we invite you to  contact a member of our coalition to learn more, 
sign a petition, and be on our mailing list so that you can be apprised of 
updates. 

Thank you for your  consideration, 

Angela Flynn (anaelaflvnn80@rnsn.com, 469-4399. Wireless Radialion Alee Nehvork, "WRAN") 

David 5. Paine, Superintendent of Live Oak School District, Ed.D 
Doug Johnson, total resident 

Marilyn Garrett (688-4603, M ~ A N )  

Rebecca Elder, works on El Dorado Aue.,beccaelderf3earthlmk.net. 477-0258.  WRAN. 

Susan Wallace, workson  E I  Dorado A v e  Additional Material 
Received 8/30/07 
Z.. A. Item 0.1 
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Five Studies Sbowine Ill-Health Effects From Masts 
Document Droduced by D r  Grahame Blackwell 21 Feb 2005 

- -- 

1.  Study of the health of people living io the vicbity of mobile phone base 
stations. 
Santini et a]. 
Pathol Biol (Paris) [Pathologie Biologie (Paris)] 2002; 50: 369 - 73 

Found signif7cant bealtb effects on people living within 300 metres of mobile phone 
base stations. 
Conclusions include the recommendation: 
”_. . it is advisable that mobile phone base stations not be sited closer than 3OOmeIers to 
populations” 

2. Netherlands Oreanization for  ADplied Scientific Research mol. 
for the Netherlands Ministries of Economic Affairs, Housing, Spatial 

Plannine and the Environmcnt,and Health, Welfare and Sport 
“Effects of Global Communications System Radio-Frequency Fields On Well 
Being and Cognitive Function of Human Subjects With and Without Subjective 
Complaintsn 

(September 2003) 
Found significant effects on wellbeing, according to a number of internationally- 
recognised criteria (including headaches, muscle fatigudpaiq dizziness etc) horn 3G 

mast emissions well below accepted ‘safety’ levels (less than 1/25,000* of ICNIRP 
guidelines). Those who bad previously been noted as ‘electrosensitive’ under a scheme 
in tbat country were shown to have more pronounced ill-effects, though others were 
also shown to experience sigcdicant effects. - .- 

3 THE MICROWAVE SYNDR6hE - FURTHER ASPECTS OF A S p m S R  
STUDY 

2 4 Oberfeld Gerd Navarro A. Ennque3,,Dortok~ Manuel , Mae,ytu ~ ~ ; ~ ~ i ~ ~  , 
Gomez-Perretta Claudio 

1 

2 

1) Public Health Department Sa1zburg;’Austria 
2) University Hospital La Fe. Valencia, Spain 
3) Department of Applied Physics, University Valencia, Spain 
4) Foundation European Bioelectromagnetism (FEB) >Madrid, Spain 
Presented at an International Conference in Kos (Greece), 2004 
This study found significant ill-health effects in those living 

bne bye‘sfations, T&y ‘ob%rved’that: . ~, ., . . .  
~. - .e ,: , ’  

- .  
r .. , __ __ 

“The strongest five associations found are depressive tendency, fatigue; sleeping 
disorder, difficulty in concentration and cardiovascular problems.” . .  

.- 

As their conclusion the research team wrote: 
“Based on the data of tlus study the advice would be to strive for levels not higher than 

pW/m2, which,;”s th.$‘&d&Or exposure value for GS@-%ise ‘stations proposed on 
empirical evidence by .he  Public Health Office of’tBe Gov&ent of Salzburg in 
2002.” 

!1 

0.02 V/m for the sum total, which is equal to a power density of 0.0001 pW/cm .2 or 1 
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4. I N L U A 3 L L J  I I Y L J Y b I Y L n  VI L - N . L L A \  llylll. 1 _  --_- - -_ 

TRANSMITTER STATION. 

R o d  Wolf MD1, Danny WolfMD2 
1. The Dermatology Unit, Kaplan Medical Center, Rechovot, and 

:be SacWer Faculty of Medicine, Tel-Aviv University, Tel-Aviv, ISRAEL. 
2. The Pediatric Outpatient C h i c ,  Hasharon Region, Kupal H o b ,  ISRAEL. 

Published in: 
International Journal o f  Cancer Prevention Volume 1,  No. 2, April 2004 

This study, based on medical records of people living wthio 350 metres of a long- 
established phone m a  showed a fourfold increased incidence of cancer generally 
compared with the general popdabon of Israel, and a tenfold increase specifically 
among women, compared wth the sunomding locality further from the mast. 

5. Naila Study, Germany (November 2004) 

Report by researchers ( f i e  medical doctors) 
Following the call by Wolfram Konig, President of the Bnndesamt ik Strahlenschutz 
(Federal Agency for radiation protecbon), to all doctors of medicine to collaborate 
acbvely in the assessment of the risk posed by cellular radiaboq the aim of ow study 
was to examine whether people h m g  close to cellular transmitter antennas were 
exposed to a heightened risk of taking IU with malipant tumors 
Tbe basis of the data used foi the swvey were PC files of the case histories of patients 
between the years 1994 and 2004 W e  adherhg 19 data proleCbon, the personal data 
of almost 1.000 patiens were evaluated for this study. which was completed wthout 
any external financial support. It is mtended to continue the project in the form of a 
register. 
The result of the study shows that the proportion of newly developing cancer cases was 
significantly higher among those patients who had lived during the past ten years at a 
distance of up lo 400 metres  om the cellular transmitter site, which bas been in 
operabon since 1993, compared to those patients living further away, and that the 

In the years 1999-2004, ;.e. after five years’ operation of the transmitling kstallation, 
the relative risk of ge- cancer bad trebled for the residents of the area in the 
proximity of the installation compared lo tbe inhabitants of Naila outside the area. 

NOTE: These are the only studies known of that specificaltpconsider the effects of 
masts on people. AU five of these studies show clear and significant ill-health effects. 
There are known studies relating t o  health effects of masts that do not show such 
ill-health effects. 
I n  this respect, any statement by industry or official sources that claims (or  
suggests) that: 
(a) There is no evidence of  ill-health effects from masts; 
OT 

@) The overwhelming evidence is that masts do not cause ill-health effects; 
is completely and blatantly untrue. 
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STUDIES THAT POlNT TO DANGERS OF CELLULAR ANTENNAS: 
I )  
2) 
3 )  
4) 
5 )  

Dutch TNO study 2003; effects on wellbeing: headaches, muscle fatigue/pain, dizziness, eic. from 3G masc 
Oberfeld 2004 Spain; found depression, fatigue, sleeping disorder, concenmtion + cardiovascular problems 
Wolf 2004 found fourfold cancer innease Wjlhin 350m of a phone mas1 tenfold among women 
Naila study Germany 2004 found bipled risk of cancer near cellular anledmasrs 
A h a  2005, found illness + measured immediate changes of eleclical currents in &e brain at SOm from m;cst 

6) Santini 2002; diverse health effects Wjulin 300m of base stations (m.starweave.com) - 
Watch independent documentary on Community TV: "Public Exposure: DNA, Democracy" & "The Wireless 

Revolution"; Channel 27 (S.C.) & 73 (Wats.);:Monday 8/27/07 @Pm' .. . I  

F 

DR. GERARD H n A N D  STUDY 
APPEARED I N  LANCET MEDICAL JOURNAL NOVEmER 2000 

Hyland reported research findiDg that existing safety guidelines failed to consider the possibiljty of adverse 
effects on living organisms. He highlighted a case of an epileptic child living near a Mast Base Station. The child's 
seizures increased from 2 a month to an average of 8 a day. He reported a slrmlar paflem with other children suffering 
from headaches and nosebleeds. He also reported reduced growth in pine trees, chromosomal and reproductive 
damage in plants and a six-fold increase in chromosome damage in cows. He concluded that the occurrence of aherse  
health effects in the case of aaimals indicates that the effects of operating rnas r~  are real and not psychosomatic. 
http.//www.powerwatch.org.uk/marts.asp 

DR. GERD OBERFELD, MD. STUDIES 
PUBLIC m A L T H  OFFICER FOR EJWfRONMENTAL MEDICINE, SALZBURG. AUSTRZA 

Bioeffects that are reported to result bom low-intensity d o t i e q u e n c y  (RF) exposure include changes in cell 
membrane function, metabolism cellular signal comrn~ca t ion ,  activation of proto-oncogenes and heat-shock protein 
at 0.1 pW/crn2 and higher. Fatigue, depressive tendency, sleeping dcsorders, difficulty in concentration and 
cardiovascular problems were reported by Oberfeld (2004) with exposure to GSM 900/1800 MHz cell phone 
frequency at exposures characteristic of low-intensity base station levels (0.0006 - 0.00128 microwatts/cm2). 
Resulting effects which are reported in the scientific literature include DNA breaks and chromosome aberrations, cell 
.death including death of brain ceUs (neurons), increased free radical productioq cell stress and premature a@g, 
changes in brain function including memory loss, retarded learning, slower promotion in school and shiver motor 
function and other performance impairment in chjldren, headaches and fatigue, sleep disorders, neurodegenerative 
conditions, reduction in melatonh secretion, and cancer. Dismption of sleep is reported to occur at levels as low as 
0.0001 to 0.1 microwaWcentimeter squared (pW/cm2). 
http://www.prolectschools.or~ashington%2OPos1~~2OGerd~~2OO~rfeld%ZOl2-Dez~4S620revised%20~~.pdf 

PILOT STUDY OF SIX CALIFORNIA FIREFIGHTERS 
The study, conducted by Dr. G m a r  Heuser of Agoura Hills, C A  focused on neurological symptoms of six 

firefighters who had been working for up to five years in stations with cell towers. Those symptoms included slowed 
reaction time, lack of focus, lack of impulse control, severe headaches, anesthesia-like sleep, sleep deprivation, 
depression, and tremors. 

- to assess any changes in the brains of the six firefighters as compared to healthy braius of men of the same age. 
Computerized psychological testing known as TOVA was used to study reaction time, impulse control, and attention 
span- 

Disturbingly, the SPECT scans revealed a paflem of abnormal change which was concentrated over a wider 
area tban would normally he seen in brains of individuals exposed to toxic inhalation, as might be expected born 
fighting fires. DJ. Heuser indicated tbe only plausible explanation at this time would be RF radiation exposure. 
Additionally, the TOVA testing r e v d e d  among the six iir&ghters delayed reaction time, lack of lmpulse control, and 
diaculty in mainlaining mental focus. 

The International Association of Fire Fighters voted to oppose the use of fire stations as base slations for 
towers and/or antennas for the conduction of cell phone tmnsmissions until a study with the highest scientific merit and 
integrity on health effects of exposure to low-intensity W/Mw rahation is conducted and it is proven that such sitings 
are not hazardous to the health of its members. htt~://dailv.iaff~or~/celltowerfinal.htm 

DJ. Heuser, along Wjtb DJ. J .  Michael Uszler of SanG Monjca, CA, used functional brain scans - SPECT scans 
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Telecom Towers Tsunami 
By B. Blake Levin 

.. , 

. .  
There ore medical ondpolitibol romijicotiq ie/ /  t o + y + i t i q  In & 

Guesl editorial published in The New Miyord (CT) Times, March 3, 2000 

B. Blake L c v l ~  a fooimcn New Yo& Timu aicotr  wi tc r ,  is Ihc author of€lernornogneric Fieldr: A C o m e r ' s  Guide io rhe Isuer ondHow r(i Pmmr 
Ourselves (Huroun  Bract, 199s) lor which rhc won m .wad horn rhc Amcflcan Mcd~al  Wliicn Auoriahon. She lives in Wmm, CT 

Litchfield County-along with the rest of the  country-is suffering a tclecommunications tower blitzkrieg. The local press has  
done an  excellent j o b  of  covering the subject with one exception-the medical implications of tower siting. 

A I  i ts  core,  th is  is a medical and a n  environmental issue. In emphasizing aesthetics, such a s  hiding an lennar  in  church 
steeples, our  premier  planners a r e  missing a critical opportunity to  exercise prudent  avoidance and  p recau t iona ry  
principles- wise courses of action now recommended by doctors and  public hedth  olficials aU over the world.  

H e r e  is a partial  l is t  of MD's who a re  calling lor prudent  avoidanre when siting antennas rlose Io the  population, 
par t icular ly  n e a r  schools: Dr. David Ozonoff, Dept. of Environmental Health, Boston University; Dr. Kathleen Thunnond, 
Harvard Medical School; UT. Joseph Brain, Harvard School of Public Health, Slate Univrrsily o fNew York at Albany; Dr. 
Kathleen M. Fagan, Division of Occupational and Environmental Medicine, Cleveland, Ohio; Dr. Cathey Falvo, International 
and Genera l  Public Health, New York Medical College; DT. Philip I. Landrigan, Department of Community and Preventive 
Medicine, Children's Health and the Environment, MI. SinaiSchaol of Medicine and many others. 

And from the  w e r . h h n t  H e l m  Cddicot t ,  MD, co-founder of Physicians for Social Responsibility, this e-mai l  statement:  
"Radiofrequencies emittcd from mobile telephone towen  will have deleterious medical effects to people within the near 
vicinity according lo  a large body of scientific Iiterarure. Babies and children will be particularly sensitive lo the mutagenic 
sad carcincgenic effects of tb is  radiofrrqccncy radiztioa. It is thcrcfore criminel to placc one af there e ~ ~ i d s  on or nezr a 
school.. ." 

So whal's going on here?  Could we really have another emerging public health problem? Like lead poisoning? DDT? 
Ashestar?  Tobacco smoke?  This  time with ambient,  low-IeveI, "on-ionizing radiation? M a n y  now suspect so. 

W h a t  w e  a r e  talking about is the  buildout o f a  new technology in close proximity to t h e  human  population for the firs1 
lime in our e r d u t i o n a r y  history, with no clear understanding of  the  hioelfects. Despite whi t  industry says, no safe level 
of  radiofrequency radiation has ever been,determined. The standards in place a t  the Fcdcral Communications Commission 
(FCC) are  considered seriously flawed. Important  questions raised over 50  years ago regarding radiofrequency (RF) 
radia t ion used i n  these and  myriad other wireless technologies have never beon resolved. 

Outside of industry spokesmen, few experts who take an in-depth (vs. a cursory) look at the science feel comfortable with this 
today. The  FCC standards are based on models for acute, thermal exposures only, with downward extrapolations built in for 
presumptions ofsafety.  But adverse nan-thermal effects, far below the standards, have been noted time and again in the 
research. I n  other words,  the s tandards  r a n  guarantee we won't cook-like in a microwave oven which uses frequencies 
very close to  digital P C S  cell-phone technology-hut lhey cannot guaranlee anything else. 

T h e  s tudies  used lo  reach these ronrlusionr about  safety a r e  also suspect. Scientists, from the physics and engineering 
disciplines (the non-living sciences), have traditionally used test designs of high-power, short-term exposures then extrapolated 
to presumptions about long-term, low-level exposures such as  those who live near RF installations experience. But are these 
comparable? Again, many think not. 

Scientists from the biology disciplines (the living sciences) point out t ha t  living systems are far mote complex than inanimate 
physics models. They  ray that inappropriate research has consistently been used l o  reach inappropr ia te  conclnrionr .~ and 
it's been generated by the wrong professions. 

There is a federal W lnteragcncy Work Group comprised of division directors from the FCC, FDA, OSHA, E P A  and N O S H  
trying to address some of these problems. 
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Individuals may want their cell phones, which are  vol 
exposure near  an antenna array: 

e heve a First Amendment 
e ;hey are in compliance with 

calreal estale 

This entire industry has carefully crafted insulation arouqd itself, bul Ihe question remains, against what? 
.,. ~ . . ~. , . , ~  ,_-._..> . . ,.-..-. .-, , . . . ~ . ~ . . .  A .  ~ .,.. 

@s,,il";.  Willia,m Ross Adey, a neuris, . 
' 'that !fie hu, t~a,n analomy hJ> 

ciihtervais iin tpe non-/oni+g 
115 u s e ~ c a ~ c i u m ~ f o r  a .host  of imporla 

cellular effecu. 

ly Lai y d N . P .  Singh, at the Uni 

als expoieato Iow-Gvel 

ichael Repacholi found a signjilcaol increa5F.h B 
'd microwave frequencies in lhe cellular and PCS f a  

implicated in roughly 85 percent ofall cancers. 

The work of DT. Stanislaw Szmigielski in Poland on microwave and r a d a r  personnel has iound s h a r p  increases in 
cancers--including lymphomas, melanomas, . leukemias od pressure, headaches, ...,. 

immune-system suppression. 

In 1984, Dr. William Arthur Guy, al the University ofwashington, Seattle, foun'dan increase in malignant endocrine 
gland tumors and in benign adrenal  gland tumorsin t e s t  animals.  

* 

iO&her s&di;s have found 
. .  

, a n d  b ra in  da'magr. Also noled were i 

- 
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. I n  1 9 7 5 ,  researcher Alan Frey reported for the first time increaser in the permeabili ty of the  blood-brain harr ier  in t e s t  

a n i m a l s  exposed to pulsed microwaves similar t o  what is used today in digital PCS systems. The blood~brain  barrier 
protects the  brain from access by viruses, bacteria a n d  toxins. 

In 1975,  Dr .  William Bise, using I O  human test subjects, found severe alterations in  h u m a n  e le r i ro~ncepha lograms  a t  
mic rowave  and RF power l w c l s  that a re  now common in  most u rban  a reas  due  to  ambien t  RF. The yearlong study 
documented I kind ofenhainmrnl  phenomenon ofthe test suhjects’brain waves with the external exposures, and radical 
changes  in mood and behavior. 

In 1 992, Dr .  loseph Kirchvink, a geohio~ogist ,  discovered magnetite in  b u m a n  b ra in  tissue in the  blood-brain ha r r i e r  
a n d  in the  meninges which covers the brain .  Magnetite interacts a million limcs more strongly with external magnetic 
f i e lds  than with any other biological material. Many species--bees, birds. buflerflies, fish-manufacrure magnetite and use 
i t  a s  anavigational tool. Any s t andards  f o r  RF exposure presume b u m a n s  do  not manuiac tu re  magnetite. 

T h e r e  a r e  indiratianr that some irequencier may be unsafe a t  any  ioleosity. This is a crucial point when 
telecommunications reps talk about how low-power their installations are, likening them to 25- and IOO-wan lightbulbs. 
(What  they leave out is that it is 100 wans of effective radiated power per channel. There  can be  dozens of channcls an  
o n e  antenna, and dozens of anrennas on  One installation.) 

T h e  pulsing iaclor o i  RF alone- such as that used in the newer digital PCS and B i g h  Definition Television (WTV) 
lecbnologics-bar b m o  found  to be B dgnif i rant  variable in adverse effects. Dr. Jerry Phillips has found in several 
s tudies  that RF pulsing of iumrogenic  cell cultures accelerated their already abnormal growth rates by 3000 percent. And 
recent reseaich from China found that important portals on the cell’s surface are fantastically sensitive to low-intensily 
pulsed RF signals. The  presence of such signals alone was found l o  completely a l t e r  the  in iormat ion reaching the 
in te r io r  o i  the t e l l .  This is critical information with implications for everything from cancer, t o  genetic mutations, to 
immune system dysfunction, among many other things. 

m 

rn 

. 

T h e r e  is federal legislation t o  remedy this. Senator Patrick Leahy ( D V T )  introduced Senate Bill I538 that would restore ail  
local siting conbol for RF. Representative Bernie Sanders (I-VT) has introduced similar legislation at the U.S. House of 
Representatives ( H R  2834 and 2835). There are $10 million research appropriations attached 10 these hills, with funds directed 
to the National Instituter of Hcalth. ( R e o d u .  pleore nofe os oJlO/OZ fhe obove bills were updofed  01 seporore bilk: S.3102, 
S.3103 andHR.3631, HR.5632. Sponsors were Senofors Leohy(VTJ. Je//oords(VT), Murroy(FVA), andDodd(CT).  and 
Congressmen Sonders(YT). Tooncredo(C0). Davis(1L). andShays(CT). These bills will be reintroduced in the new ression .J 
T h e r e  is currently no federal research effori into RF. Industry,  with i ts inherent  bias a n d  with decades or ~ e l l . l e ~ e l e d  
accusat ions  o i r e s e a r r h  tampering,  controls the show. Four independent bioelectromagnetic research labs have folded 
within the last five years due to absence of funding. 11’s imperative, in the face of this buildout, that an unbiased reseaich 
program withoul indusny influence he initialed. It’s a no-hrainer, actually ... 

Is there contradictory science that would indicate we don’t have reason for concern? Ofcourse. Are there people of good faith 
on both sides ofthis issue? Of course. 

But as laymen,it  is still our obligation lo e n  on the side of caution, especially where our children are concerned 

Hide antennas in church steeples? Near schools? Near homes? Our planners might want to rethink that recommendation 
They can be held personally liable, too. 

240  - 



The Largest Biological Experiment Ever 
http . l lww eldoradosun.com/F~rstenbere htm / /$.OD6 

by Arthur Firstenberg 

In 2002, Gro Harlem Brundtland, then head of the World Health Organization, told a Norwegian journalist that 
cell phones were banned from her office in Geneva because she personally becomes il l  if a cell phone is brought 
within about four meters ( 1  3 feet) of her. Mrs. Brundtland is a medical doctor and former Prime Minister of 
N o w a y .  This sensational news, published March 9,2002 in Dagbladef was ignored by every other newspaper 
in the world. The following week Michael Repacholi, her subordinate in charge of the International EMF 
(electromagnetic field) Project, responded with a public statement belittling his boss’s concerns. Five months 

step down from her leadership post at the WHO afterjust one term. 
++e+%weasew#memwys~wrereMutheserirnmrstan c e + 4 n 3 r m d t h d m m ~ r r ~ ~ w o u t C  

Nothing could betler illustrate our collective schizophrenia when it comes to thinking about electromagnetic 
radiation. We respond to those who are worried about its dangers - hence the lntematicnal EMF Project ~ but 
we ignore and marginalize hose,  like Mrs.  Brundtland, who have already succumbed to its effects. 

As a consulhnt on the health effects of wireless technology, 1 receive calls that can be broadly divided into 
two main groups: those from people who are merely worried, whom 1 will call A, and those from people w h o  
are already sick, whom 1 will call B. 1 sometimes wisb I could arrange a large conference call and have the two 
groups talk to each other ~ there needs to be more mutual understanding so that we are all trying to solve the 
same problems. Caller A: worried, commonly asks what kind of shield to buy for his cell phone or what kind of 
headset to wear with it. Sometimes he wants to know what is a safe distance to live from a cell tower. Caller B: 
sick, wants to know what kind of shielding to put on her house, what kind of medical treatment to g e t  or; 
increasingly often, what part of the country she could move to to escape the radiation to save her life. 

’ 

The following is designed as a sort of a primer: first, to help everybody get more or less on the same page, 
and second, to clear up some of the confusions so that we can make rational decisions toward a healthier world. 

FUNDAMENTALS 

The most basic fact about cell phones and cell towers is that they emit microwave radiation; so do Wi-Fi 
(wireless Internet) antennas, wireless computers, cordless (portable) phones and their base units, and all other 
wireless devices. If it’s a communication device and it’s not attached to the wall by a wire, it’s emitting 
radiation. Most Wi-Fi systems and some cordless phones operate at the exact same frequency as a microwave 
oven, while other devices use a different 6equency. Wi-Fi is always on and always radiating. The base units of 
most cordless phones are always radiating, even when no one is using the phone. A cell phone that is on but not 
in use is also radiating. And, needless to say, cell towers are always radiating. 

Why i s  this a problem, you might ask? Scientists usually divide the elecBomagnetic spectmm into “ionizing” 
and “non-ionizing.” Ionizing radiation, which includes x-rays and atomic radiation, causes cancer. Non-ionizing 
radiation, which includes microwave radiation, is supposed to be safe. This distinction always reminded me of 
the propaganda in George b e l l ’ s  Animal Farm: “Four legs good, two legs bad.” ‘Won-ionizing good, ionizing 
bad” is as little to be trusted. 

Arr ’ ner on ce quipped that. 11 Re11 Ann strong had taken a cell phone to the Moon in 1969, it would 
have appeared to be the third most powerful source of microwave radiation in the universe, next only to the Sun 
and the M i k y  Way. He was right. Life evolved with negligible levels of microwave radiation. An increasing 
mmber o€scieatistsspgsd&e t b ~ o t l t ~ e w f t ~ e t t p ; i r r f a a ; v s e t m m i n o w a o e s p e ~ ~ m f ~ ~ u n ~ c a ~ - w i f f i - ~ n ~  

- 

~~ . ~ 
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another, like children whispering in the dark, and that cell phones, like jackhammers, interfere with their 
signaling. In any case, it is a fact that we are all being bombarded, day in and day out, whether we use a cell 
phone or not, by ax amount of microwave radiation that is some ten million times as strong as the average 
natural background. And it is a1so.a fact that most of this radiation js due to techuology that bas been developed 
since the 1910s. 

As  far as cell phones themselves are concerned, if you put one up to your head you are damaging your brain 
in a number of different ways. First, think of a microwave oven. A cell phone, like a microwave oven and unlike 
a hot shower, heats you fiom the inside out, not from the outside in. And there are no sensory n e n e  endings in 
the brain to warn you of a rise in temperature because we did not evolve witb microwave radiation, and tbis 
never happens in nature. Worse, the stmcture of the head and brain is so complex and non-uniform that “hot 
spots” are produced, where heating can be tens or hundreds~oftimes what it is nearby. €301 spots can occur both 
close to the surface of the skull and deep within the brain, and also on a molecular level. 

---hones are regulated by the Pederal Coryunicabons C m  you can min-e packaging o f  
most new phones, a number called the Specific Absorption Rate, or S A R ,  which is supposed to indicate the rate 
at which energy i s  absorbed by the brain from tbat particular model. One problem, however, is the arbitrary 
assumption, upon which the FCC’s regulations are base4 tbat the brain can safely dissipate added heat at a rate 
of up 10 1 degree C per how. Compounding this is the scandalous procedure used to demonstrate compliance 
with these limits and give each cell phone its S A R  rating. The standard way lo  measure S A R  is on a “phantom” 
consisting, incredibly, of a homogenous fluid encased in Plexiglas in the shape of a bead. Presto, no hot spots! 
But in reality, people who use cell phones.for hours per day are chronically heating places in their brain. The 
FCC‘s safety standard, by the way, was developed hy electrical engineers, not doctors. 

THE BLOOD-BRATN BARRIER 

The second effect that I want lo focus on, which has been proven in the laboratory, should by itself have been 
enough to shut down this industry and should be~enough to scare away anyone from ever using a cell phone 
again. I call it the “smoking gun” of cell phone experiments. Like most biological effects of microwave 
radiation, this has  nothing to do with heating. 

The brain is protected by tight junctions b h e e n  adjacent cells of capillary walls, the so-called blood-brain 
barrier, whicb, like a border patrol, lets nutrients pass through from the blood to the brain, hut keeps toxic 
substances out. Since 1988, researchers in the laboratory of a Swedish neurosurgeon, Leif Salford, have been 
running variations on this simple experiment: they expose young laboratory rats to either a cell phone or other 
source of microwave radiation, and later they sacrifice the animals and’look for albumin in their brain tissue. 
Albumin is a proteiwthat is  a normal component of blood but that does not normally cross the blood-brain 
banier. The presence of albumin ih brain tissue is always a sign that blood vessels have been damaged and that 
the brain has lost some 0f.it.s protection. 

Here is what these researchers have found, consistently for 18  years: Microwave radiation, at doses equal to a 
cell phone’s emissions, causes albumin to be found in brain tissue. A one-time exposure to an ordinary cell 
phone for just two minutes causes albumin to leak into the brain. In one set of experiments, reducing the 
exposure level by a factor of 1,000 actually increased the damage lo the blood-brain barrier, showing that this is 
not a dose-response effect and that-reducing the power will not make wireless technology safer. And finally, in 
research published in June 2003, a single t w o h o u r  exposure to a cell phone, just once during its lifetime, 
permanently damaged tbe blood-brain hairier and, on autopsy 50 days later,. was found to have damaged or 
destroyed up lo 2 percent of an animal’s brain cells, including cells in areas of the brain concerned with 

t h p  
effect of wearhg a headsef moving a cell pbone further from yoUf body, or slandiiig next to-Somebody else’s 
phone, did not appreciably change the results! Even at the lowest exposure, half the animals had a moderate to 
high number of damaged neurons. 

. .  l e a r n i n g ,  memory and movemenn Reducing the expo-@. - 
- 

~ ~ --- - - . . . 
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The implications for us? Two minutes on a cell phone disrupts the blood-brain barrier, two hours on a cell 
phone causes permanent brain damage, and secondhand radiation may be almost as bad. The blood-brain barrier 
is the same in a rat and a human being. 

These results caused enough of a commotion in Europe that in November 2003 a conference was held, 
sponsored by the European Union, titled “The Blood-Brain Barrier - Can It Be Influenced by RF [radio 
frequency]-Field Interactions?” as if to reassure the public: “See, we are doing something about this.” But, 
predictably, nothing was done about it, as nothing bas been done about it for 30 years. 

America’s Allan Frey, during the 1970s, was the fust of many to demonstrate that low-level microwave 
radiation damages the blood-brain barrier.2 Similar mechanisms protect the eye (the blood-vitreous barrier) and 
the fetus (the placental barrier), and the work of Frey and others indicates that microwave radiation damages 
those barriers also. The implication: No pregnant woman should ever be using a cell phone. 

.___ 
Ur. SalfOJd IS quite outspoken about his work. He has caned the use ofhandheld cell phones ‘%e largest 

human biological experiment ever.” And he has publicly warned thal a whole generation of cell-phone-using 
teenagers may suffer fiom mental deficits OJ Alzheimer’s disease by the time they reach middle age. 

RADIO-WAVE SICKNESS 

Unfortunately, cell phone users are not the only ones being injured, nor should we be womed only about the 
brain. The following brief summary i s  distilled from a vast scientific literature on the effects of radio waves (a  
larger spectrum which includes microwaves), together with the experiences of scientists and doctors all over the 
world with whom 1 am in contact. 

Organs that have been shown to be especially susceptible to radio waves include the lungs, nemous system, 
heart, eyes, testes and thyroid gland. Diseases that have increased remarkably in the last couple of decades, and 
that there is good reason to connect with the massive increase in radiation in OUT environment include asthma, 
sleep disorders, anxiety disorders, attention deficit disorder, autism, multiple sclerosis, A L S ,  Alzheimer’s 
disease, epilepsy, fibromyalgja, chronic fatigue syndrome, cataracts, hypothyroidism, diabetes, malignant 
melanomq testicular cancer, and heart attacks and strokes in young people. Radiation from microwave towers 
has also been associated with forest die-off, reproductive failure and population decline in many species of 
buds, and ill health and birth deformities in farm animals. Tbe literature showing biological effects of 
microwave radiation is truly enormous, running to tens of thousands of documents, and 1 am amazed that 
indusby spokespersons are getting away with saying that wireless technology has been proved safe OJ -just as 
ridiculous - that there is no evidence of harm. 

I have ornitfed one disease from the above list: tbe illness that Caller B has, and that I have. A short history is 
in order here. In the 1950s and 1960s workers who built tested and repaired radar equipment came down with 
this disease in large numbers. So did operators of industrial microwave heaters and sealers. The Soviets named 
it, appropriately, radio wave sickness, and studied it extensively. In the West its existence was denied totally, but 
workers came down with it anyway. Witness congressional hearings held in 1981, chaired by then 
Representative A I  Gore, on the health effects of radio-frequency heaters and sealers, another episode in “See, we 
are doing something about this,” while nothing is done. 

Today, with the mass proliferation of radio towers and personal transmitters, the disease has spread like a 
plague into the general populalion. Estimates of its prevalence range up to one-third of the population, but it is 
rarely recognized for what it  is until it has so .disabled a person that he or she can no longer participate in 
sociery. You may recognize some ot 1ts common symptoms: insomnia d i z ~ w ,  
memory loss, inability to concentrate, depression, chest discoinfo& ringing in t h e  e&. Patients m’ay also 
develop medical problems such as chronic respiratory infections, heart arrhythmias, sudden fluctuations in blood 
pressure, uncontrolled blood sugar, dehydration, and even seizures and internal bleeding. 

- 
- 

~ ~ , . - ~. __ ~ ~ .- .~ ~. ~ -~~ -- ~’ ~ ~~ - ~ - ~  ~ - -~ - 
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What makes this disease so diff~cult to accepf and even more difficult to cope with, is that no treatment is 
likely to succeed unless one can also avoid exposure to its cause - and its cause is now everywhere. A 1998 
survey by the California Department of Health Services indicated that at that time 120,000 Californians - and 
by implication 1 million Amencans - were unable to work due to electromagoetic pollution.4 The ranks of 
these so-called electrically sensitive are swe1ling.i~ almost every counby in tbe world, marginalized, stigmatized 
and ignored. With the level of  radiation everywhere today, they almost never recover and sometimes lake their 
own lives. 

“They are acting as a warning for all of us,” says Dr. Olle Johansson of people with this illness. “It could he a 
major mistake to subject the entire world’s population to whole-body irradiation, 24 hours a day.” A 
neuroscientist at the famous .Karolinska lostitute in Stockholm, Dr. Johansson heads a research team that is 
documenting a sigoificant and permanent worsening of the public health tbat began precisely when the second- 
generation, 1800 MHz cell phones were introduced into Sweden in late 1997.5,6 After a decade-long decline, the 
number of Swedish workers on sick leave began to rise in late 1997 and more than doubled during the nexl five 

-ge75’CLXl)rrring the same period offune,  samofantldepressant drugs aIE3Z27LG37Knumber  of trasr 
accidents, after declining for years, beg& to climb again in 1997. The number of deaths from Ahbeimer’s 
disease, after declining for several years, rose sharply in 1999 and had nearly doubled by 2001. This two-year 
delay is understandable when one considers that Alzheimer’s disease requires some time to develop. 

UNCONTROLLED PROLIFERAT1 ON 

If cell phones and cell towers are really deadly, have the radio and TV towers that we have been living with 
for a century been safe? In 2002 O j a n  Hallberg and Olle Johansson coaulhored a paper titled “Cancer Trends 
During the 20th Century,” which examined one aspect of that question.7 They found, in the United States, 
Sweden a n d  dozens of other countries, that mortality rates for skin melanoma and for bladder, prostate, colon, 
breast and lung cancers closely paralleled the degree of public exposure to radio waves during the past hundred 
years. When radio broadcasting increased in a given location, so did those forms of cancer; when it decreased, 
so did those forms of cancer. And, a sensational finding: counny by country - and county by county in Sweden 
- they found, statistically, that exposure to radio waves appears to be as big a factor in causing lung cancer as 
cigarette smoking! 

Which brings me to address a widespread misconception. The biggest difference between the cell towers of 
today and .the radio towers of the past is. not their safety, hut their numbers. The number of ordinary radio 
stations ;1 the United States today is still less than 14,000. But cell towers and Wi-Fi towers number in the 
hundreds of tbousar~ds, and cell phones, wireless computers, cordless telephones and two-way radios number in 
the hundreds of  millions. Radar facilities and emergency communication networks are also proliferating out of 
control. Since 1978, when the Environmental Protection Agency last surveyed the radio bequency environment 
in the United Slates, the average urban dweller’s exposure to radio waves has increased I,OOO-fol& most of this 
increase occumng in just the last nine years.& lo the same period of time, radio pollution has  spread from the 
cities t o  rest like a ubiquitous fog over the entire planet. 

The vast human consequences of all this are being ipored.  Since the late 1990s a whole new class of 
environmental refugees has been created right here in the United States. We have more and more people, sick 
dying, seeking relief from our suffering, leaving our homes and our livelihoods, living in cars, Wailers and tents 
in remote places. Unlike victims of humcanes and earthquakes, we are not the subject of any relief eRoorts. No 
one is donating money to help us, to buy us a protected refuge; no one is volunteering to forego their cell 
phones, their wireless computers and their cordless phones so that we can once more be their neighbors and live 
among them. - 

~ 

1 h e  womed and the sick have not yet opened their hearts to each othk, but they are asking questions. To 
answer caller A: No shield or headset will protect you from your cell OJ portable phone. There is no safe 
distance from a cell tower. If your, cell phone OJ your wireless computer works where yon live, you are being 

--- ~ ~-.-~ .. .~ . . . iFFad&e&%-)xnrrsaday. 
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To caller B: To effectively shield a house is difficult and rarely successful. There are only a few doctors in the 
United States atiempting to treat radio wave sickness, and their success rate is poor - because there are few 
places left on Earth where one can go to escape this radiation and recover. 

Yes, radiation comes down from satellites, too; they are part of the problem, not the solution. There is simply 
no way to make wireless technology safe. 

Ow society has become hotb socially and economically dependent, in just one shod decade, upon a 
technology that is doing wemendous damage to the fabric of our world. The more entrenched we let ourselves 
become in it, the more difficult it will become to change our course. The time lo exbicate ourselves, both 
individually and collectively - dificult though it is already is - is now. 
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FREIBURGER APPEAL 

Out of great concern for the health of our fellow human beings do we -.as established 
physicians of all fields, especially that of environmental medicine - turn to the medical 
establishment and those in public health and political domains, as well as to the pub- 
lic. 

We have observed, in recent years, a dramatic rise in severe and chronic diseases 
among our patients, especially: 

. ~~. . ~~ .. ~.. .~~ ~ ~ ~~. ~ . ~ ~- ~ ~ ~ . . ~  - ~ ~ 

Learning. concentration, and behavioural disorders (e.9. attention deficit 
disorder, ADD) 
Extreme fluctuations in blood pressure, ever harder i o  infiuence with 
medications 

Heart attacks and strokes among an increasingly younger population 
Brain-degenerative diseases (e.g. Alzheimer's) and epilepsy 
Cancerous afflictions: leukemia. brain tumors 

. 
* Heart rhythm disorders 

Moreover, we have observed an ever-increasing occurrence of various disorders, of- 
ten misdiagnosed in patients as psychosomatic: 

Headaches, migraines 
Chronic exhaustion 
Inner agitation 

Tinnitus 
Susceptibility to infection 

~ Sleeplessness, daytime sleepiness -~ ~~ 

Nervous and connective tissue pains, for which the usual causes do not 
explain even the most conspicuous symptoms 

Since the living environment and lifestyles of our patients are familiar to us. we can 
see - especially afler carefully-directed inquiry - a clear temporal and spatial conela- 
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ppearance of disease and exposure to pulsed high-frequency mi- . ~ ( W M R f ;  suet, &. ,,.. . . ... .. . . . 

Inlensive'mobile telephone use 

Installation of a mobile telephone sending station in the near vicinity 

Installation of a digital cordless (DECT) telephone at home or in the 
neighbourhood 

Too often do we observe a'marked concentration of particular illnesses in 
correspondingly HFMR-polluted areas or apartments; -. 

Too often does a long-term disease or affliction improve or disappear in a 
relatively short time afler reduction or elimination of HFMR pollution~in the 
patient's environment; 

HFMR of unusual intensity. 

We can no longer believe this to be purely coincidence. for: 

- 
. . ~ .. ~~a_...Too.often.are.wrobservations confimied. by omsite measur~ments.oL ~ ~. . ~ .  

On the basis of our daily experiences, we hold the current mobile communications 
technology (introduced in 1992 and since then globally extensive) and cbrdless digital 
telepho.nes (DECT standard) to be among the fundamental triggers for this fatal de- 
velopment. One can no longer evade these pulsed microwaves. They heighten the 
risk of already-present chernicallphysical inflcences, stress the body's immune sys- 
tem, and can bring the body's still-functioning regulatoj mechanisms,to a halt. Preg- 
nant women, children, adolescents, elderly and sick people are especially at risk. 

Our therapeutic efforts to restore health are becoming increasingly less effective: the 
unimpeded and continuous penetration of radiation into living and working areas - 
particularly be,drooms, an essential place for relaxation, regeneration and healing - 
causes uninterrupted stress and prevents the patient's thorough recovery. 

In the face of this disquieting development, we feel obliged to inform the public of our 
observations - especially since hearing that the German courts regard any danger 
from mobile telephone radiation.as "purely hypothetical" (see the decisions of the con- 
stitutional court in Karlsruhe and the administrative court in Mannheim, Spring 2002). 

What we experience in the daily reality of our medical practice IS anything but hypo- 

irresponsible "safety limits" policy, which fails to take the protection of the public from 
the short- and long-term effects of mobile telephone radiation as its criterium for ac- 
tion. Instead, it submits to the dictates of a technology already long recognized as 
dangerous. For us, this is the beginning of a very serious development through which 
the health of many people is being threatened. 

We will no longer be made to wait upon further unreal research results -which in our 
experience are often influenced by the communications industry -while evidential 
studies go on being ignored. We find it to be of urgent necessity that we act now! 

_ _  - AheiicaE!!! s e ~ ~ h e _ d s i n g a u m h e r o ~ ~ ~ U ~ p a t i e a t s _ a l -  
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Above all, we are, as doctors, the advocates for our patients. In the interest of all 
those concerned, whose basic right to life and freedom f r m  bodily harm iscurren tiy -. 
being put at stake, we appeal to those in the spheres of politics and public health. 
Please support the following demands with your influence: 

New health-friendly communications techniques, given independent risk 
assessments before their introduction 

and, as immediafe measures and transitional steps: 

Stricter safety limits and major reduction of sender output and HFMR pol- 
lution on  a justifiable scale, especially in areas of sleep and convales- 
cence 
A say onthe part of local citizens and communities regardingthe placing 
of antennae (which in a democracy should be taken for granted) 
Educalion of the public, especially of mobile telephone users, regarding 

Ban on mobile telephone use by small children, and reslrictions on use by  
adolescents 
Ban on mobile telephone use and digital cordless (DECT) telephones in 
preschools, schools, hospitals, nursing homes, events halls, public build- 
ings and vehicles (as with the ban on smoking) 
Mobile telephone and HFMR-free zones (as with auto-free areas) 
Revision of DECT standards for cordless telephones with the goal Of re- 
ducing radiation intensity and limiting actual use time, as well as avoiding 
the biologically crilical HFMR pulsation 
Industry-independent research, finally with the inclusion of amply avail- 
able critical research results and our medical observations 

,Aehed*risks of &ytro&wnetk field$.-- .- 
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List ofsupporters for the FREIBURGER APPEAL: 

Dr. med. Wolfgnog Bnur, Grntral mcdicine, Psychoihcrapy, En>mmrntal rncdirine. Vi&nburg 
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volker Harteastejn, Mcrnbcr of Parliament (Bavaria), Ochscnfurt 
Maria und Bruno Bcnoc& Sclf-help gmup for chemical- and wood p~smativedamagcd.  WUrzburg 
Dr. Lebrrrbl von Kli6ing. Medicinal physicis\ Stokcldorf 
WolfgFg M?"s.Bgbiology and En+~lmrf$ a n a l ~ i r ,  N d  
Belmut Merhl ,  1.n chairman ofBiobiology O m t i o n ,  Born 
P c I c r  Ncubold, N o n d c i n a l  pradtioncr. Bcrlin 
Prof. Dr. Anton Schncidrr. Scimtific tcadn of lnstitutc for Baubiolagy and Ecology, Ncubcum 
Dr. B i w t  Stacker, Chairrvoman of Self-Help Chginhtion for El--itivcs, Mnnchen 
Prof. Dr. Alfred G. Swicrk. Mairu 
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858.756.3532 
sfambrose@cox.nel 

lNTERNATlONAL.ASSOClATlON OF FIREFIGHTERS (IAFF) VOTES TO STUDY 
HEALTH EFFECTS OF CELL TOWERS ON FIRE STATIONS 

Call  f o r  Morator ium on New Cell Towers on Fire Stat ions Until Health Ef fects Can 
Be Studied 

Boston. MA - August 24, 2004 - Firefighters returned lo their home stations throughout the 
United States and Canada following last week’s IAFF convention afler passing a resolution lo 
study the health effects of cell towers placed on the fire stalions where they work and live 

Added to the resolution was an amendment calling for the IAFF to supporl a moratorium on the 
placement of new tell towers on fire stations until the completion of the study. 

In many parts of the US. and Canada, the wireless industry has sought to place cell towers on 
fire stations because of their strategic localions. Fire slalions lend to be located in densely 
populated areas, many of them near main highways, making them attractive locations for cell 
towers to maximize coverage. The wireless industry is not alone in the benefits of placing cell 
towers on these stations. Municipalities receive revenue from the wireless companies in 
exchange for locating lhe antennas on fire station propew. 

Lt.  Ron Cronin of the Brookline, MA Fire Department and Acting L l .  Joe Foster of the Vancouver 
Fire Department and Vice President of Vancouver, B.C. Local #18 spearheaded the passage of 
the resolution. 

‘Some firefighters with cell lowers currently located on their stalions are experiencing symptoms 
that put our firs1 responders at risk, It is important to be sure we understand whal effects these 
towers may have on the firefighters living in these stations.” Cronin explained. ’If the jakes in the 
fire house are suffering from headaches, can’t respond quickly and their ability to make decisions 
is clouded by a sort of brain fog, then entire communities they are protecting will clearly be at risk. 
No one wants the guys responding to their family emergency to be functioning at anylhing less 
than 100 percent capacity. ” 

A recent pilot study of six California firefighters. first publicly revealed at the IAFF convention by 
medical writer and sludy organizer Susan Foster Ambrose of San Diego. CA, raises concern 
about the safety of fire fighters working and sleeping in stations with lowers. 
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The study. conducted by Dr. Gunnar Heuser of Agoura Hills, CA. focused on neurological 
symptoms of six firefighters who had been working for up to five years in stations with cell towers. 
Those symptoms included slowed reaction time, lack of focus, lack of impulse control. severe 
headaches. anesthesia-like sleep, sleep deprivation. depression, and~trem'ors. 

Dr. Heuser, along wilh Dr. J. Michael Uszler of Santa Monica, CA, used functional brain scans - 
SPECT scans - to assess any changes in the brains of the six firefighters as compared lo healthy 
brains of men of the same age. Computerized psychological testing known as TOVA wasused to 
study reaction time, impulse control. and attention span. 

Disturbingly, the SPECT scans revealed a pattern of abnormal change which was concentrated 
over a wider area than would normally be seen in brains of individuals exposed to toxic inhalation, 
as might be expected from fighting fires. Dr. Heuser indicated the only plausible explanation at 
this time would be RF radiation exposure. Additionally, the TOVA testing revealed among the six 
firefighters delayed reaction time. lack of impulse control. and difficulty in maintaining mental 
focus. 

Because of increasing complaints among firefighters with cellular antennas on their stations 
coupled with the California study showing damage among the six firefighters lesled, a group of 
five individuals spread across two provinces and three states worked with Southern California 
firefighters l o  drafi the resolution put before the IAFF membership last week. Lt. Ron Cronin and 
Acting Lt. Joe Foster werejoined by Dr. Magda Havas of Trent University in Peterborough, 
Ontario, Vermont-based Janet Newton - president of the EMR Policy Institute, and Susan Foster 
Ambrose. 

*It is imperative to understandthat in spite of the build out of an extensive wireless infrastructure 
in the U . S .  and Canada," explained Ambrose. "we have no safety standards for cell towers. 
There are only iegulatbry standards, not proven safety standards. The Heuser Study in California 
calls into question whethe, or not we are sacrificing the health and well being of our countries' 
first responders for the convenience of a technology we've come lo  rely upon." 

Considering approximateb 80 percent of the firefighters attending last week's convention voted in 
favor of a medical study with the spirit of a cell lower moratorium attached. it appears firefighters 
throughout the U.S. and Canada share that concern. 

This study has far-reaching public health implications in view of the fact that the wireless industry 
pays local governments to place cell towers, not only on fire stations. but also on top of schools 
and municipal buildings. 

For more information contact: 
Susan Foster Ambrose: 858.756.3532; sfambroseOcor.net 
Lt. Ron Cronin: 617.212.5670; ron.cronin@verizon.net 
Acting Lt. Joe Foster: 604.250.5727; joe@iafll8.orq 
Magda Havas, Ph.D.: 705.748.1011 x 1232; mhavas@-lrentu.ca 
Janet Newton: 802.426.3035; JNewton@emrpolicV.orq 
Gunnar Heuser. M.D.. Ph.D., F.A.C.P.': 818.865.1 858; w . toxqun .com 
J. Michael Uszler, M.D.: 310.264.0080; www.santarnonicaimaqina.com 

http://sfambroseOcor.net
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SERIOUS FLAWS W I T H  THE FCC RF/MW SAFETY STANDARDS 

Adapted from 8. Blake Levitt 

The Federal Communications Commission (FCC) is  a licensing and engineering agency 
tha t  relies on other agencies to recommend and set safety standards for communications 
technology.  

The FCC has tradit ionally adopted safety recommendations f rom the American National Standards 
Institute (ANSI). ANSI is an industry-based and controlled organization comprised 01 numerous 
industries. automobile manufacturers. and many others. ANSI looks fo a subcommittee of  the 
Institute of Electrical and Electronics Engineers ( I E E E )  which is responsible for making 
recommendations for exposure standards to radio frequency radiation (RFR) Subcommittee C95.1 
The standards are referred t o  as ANSI-IEEE C95.1 -1992. representing t he  last year in which 
revisions were made to the original standard put out in 1966. 

The National Council of Radiation Protection and Measuremenl (NCRP) also sets standards for 
diverse radiation-producing products. including RF-emitting devices. The NCRP is the only agency 
mandated by Congress t o  set radiation standards. In 1986. i t  set a standard for RFlMicrowave 
(MW) exposure levels for the general public that was five times inore stringent than the lhen-  
current ANSI standard. 

The U.S. Environmental Protection Agency is the agency that has final authority to determine 
which standards wi l l  be used. In 1996. Congress - whi le  preempting states rights for 
environmental control over RF health concerns- mandated that the FCCget its regulatory house in 
order. The FCC was widely expected10 adopt the IEEEIANSI standard again. Both industry and 
the U.S. mi l i tary favored it and lobbied hard. But the EPA urged that t he  NCRP standard b e  
adopted instead. What t he  FCC adopted was the two-tiered NCRP levels for human exposure. 
adding the IEEEIANSI description for the two  tiers. 

This is a step in the right direction. But the standards are st i l lser iouslv f lawed, 

1.  The model used for bo th  standards is a n  adult male of average height and weight. I t  does 
not take women, pregnant women, or children into consideration - a l l  of whom absorb 
radiation differently than this "average" model. Nor does it consider the elderly or the 
inf i rm who are more susceptible to adverse exposures. 

2. The model. and a l l  of t h e  research it is drawn from, is  based solely o n  the thermal effects 
these frequencies can create. It has been known for decades that  microwaves, at 
sufficient power-output. can create heating. That's what occurs in a microwave oven. This  
model presumes that nothing other than heating occurs. Therefore. i f  heating does not 
occur. nothing else does either. But a range of adverse non-thermal effects have been 
noted lor  decades as well - at significantly lower levels than this current standard. I t  has 
been at the heart of this debate since the 1 9 5 0 s .  
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3. The FCC standards do not take in to  account: 

I 
I Numerous research reports f inding non-thermal effects.  , 

t l ong -t e rm .  low~level.  continuous exposures such as would be found in homes near RFIMW 
emitting installations. 

The potent ial  of RF radiation locreate "standing wave hot-spots" near metalobjects (water 
towers. other antenna towers, meta l  roofs, metal  girders used in sonle architectural 
designs. elevator shafts. etc.) 

The distinction between digital (pulsed-wave) technology and the older analog 
(continuous-wave) tethnology. Pulsed RF has been found in several experiments t o  
increase abnormal cell growth in tumorogenic cell cultures by up t o  3000%. 

4 .  The FCC requires very l i t t le RFR monitoring from its licensees and does l i t t le of i ts  own. As 
a resu l t  the aggregate of many collocated installations, and result ing RFR accumulation. is 
poorly documented and rarely monitored. 

5. The I E E E  is mainly comprised of engineers and physicists who deal wi th  the non-l iving 
sciences. They have tradit ionally been chargedwith making these technologies work ,  no t  
with understandlng the health effects that are within t he  purview of the "living" sciences of 
biology and medicine. etc. Yet appropriate funds for RF research in the l iving sciences 
have never heen forthcoming. The RF standards in place today are based o n  a fau l ty  
thermal  model. designed by  professionals from an inadequate range 01 scientific 
disciplines. and are drawn from research of an inappropriate kind (short-term. high-power 
designs models.) 

For many of the new personal wireless services, the FCC does no t  monitor any 
communications installations for RF compliance. They issue licenses for whore regions and 
do not have a complete inventory list of actual  installations and n o  idea where many  are 
located. R F  emssion levels are usually based solely o n  computer models done by the 
industry when applying for licenses, not o n  actual on site measurements. 

. 

* 

6 .  

(Source: 
B. Blake Levit t .  

Electromagnetic Fields: A Consumers Guide a n d  How to Protect Ourselves, by 
Harcouri Brace. 1995.) I 
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Judge thinks I-adiation of 3G-mast could possibly he hamiful 
Monday June 06th 2005,9:16 am 
Filed under: Cell Phone Towers, Court actions 

Press release, to be fonvarded and printed 
Informalion: Frans van Velden, ++3 1 70 3820525, fransp@dds.nl 

Judge thinks radiation of 3G-mast could possibly be harmful 

l u n e  5 ,  2005 - A  judge of the court of Almelo (The Netherlands) has rejected the demands of Vodafone Libenel, 
a provider of mobile telephone services. The judge said i t  is not beyond doubt that the radiation of a planned 
3G-mast does no1 affect the well-being and health of people living and working in the VjcGty. A standard 
procedure should give the answer. 

The municipality of Haaksbergen gave a permit on Nov. 2,2004 to Vodafone Libertel to build a 37,s metre mast 
for mobile telephone antennas. But people living and working in the area raised strong objections. The local 
council decided, no masts were allowed in the vicinity of homes, until the uncertainty about tbe health effects is 
taken away. Therefore, on April 26 ,  2005 the municipality has withdrawn the permjt. 00 May 9 Vodafone asked 
the judge to suspend this withdrawal. The judge decided on May 24. 

The consideration of the municipality was, that the well-being and health interests of the people living and 
workmg in thc vicinity is more important than the wish of Vodafone to cover the area by 3G-technology Their 
!egal adviser Paul Baakman (www.bawa.nl) called upon the precautionary p,rinciple, given by article I74 of the 
European Treaty, Thjs principle has been agreed at  the conference of Rio in 1992, concerning the environment. 
“Electrosmog is a problem of health and environment”, said Baakman. Vodafone however stated, that 
3G-antennas do not have noticeable negative effects on the health of these people, according lo jurisprudence. 
The provider says lhe withdrawal of the permit is insufficiently motivated. 

The judge said the suspension of the withdrawal could not be the same as the revival of the permit. To revive the 
permit would be a bridge too far, since it is not certain and beyond doubt that the withdrawal will not stand in a 
standard procedure. Moreover the consequences could be irreversible. The withdrawal can be questioned, but a 
standard procedure should give the answer. 

There is no appeal to this verdict. Vodafone has to wait for the standard procedure. In tbe meantnne the people 
living and working in the vicinity of the planned 3G-mast, the local council and the municipality of Haakshergen 
have to develop convincing proof of the harmfulness of the radiation to tbelr well-being, health and environment. 

Sources in Dutch: 
hflp://~.stopumts.nYdoc.php/ATtikeleni3 8 1 
h~: / /www.stopumts .nYdoc.php/~~kelen/3  82 
http:Nwww.Ictubantia.nYregiopo~aVTC/l , I  478,1654-zoeken-Zoeken! !-2727983-,00.h~I?ArcheflD=2727983 
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IMMEDIATE RELEASE - Septsmbel 19.2006 
Elizabeth Kel ley.  ICEMS Management Secretarial 
~ f o f ? O i m ~ . . e u  

Scient is ls U r g e  Greater Precaution and Independent Research, lo Protec l  Heal th 
f r o m  Exposure lo Eleclrornagnelic Fields 

A groupof scientists are urging people to lake sensible precautions against potential health risks relaled lo exposure lo 
electromagnetic fields (EMF). They also call for a full and independent review 01 the scientific evidence that points to hazards 
lrom curienl EMF exposure conditions world-wide, and lor an independent. publicly managed research program to investigate 
critical issues of health and salety. At a meeting held in Benevento. Italy in last February, 2006, these scienlists reviwed current 
scientiflc evidence on potential health eflects related to EMF exposure in the extremely-low frequency (ELF) and radiofrequency 
(RF) band of the electromagnetic spectrum (0-300GHz). Energies of lhese frequencies. called nonionizing. are used in electncal 
transmission, dislribulion and eleclrical use by the public. by radio and  lelevision broadcasls, cellular transmissions. 
wireless internet access and more. These scienllsts believe that exposure Io even the weak fields emitled by lhese 
technologies can affect biological systems. 

After several mor.ths of debate. thirty-one scieptisls. just sign@ a cinsensus rtatemen~t ca!lee,the 'Benevento. Resolution. to 
advise the public and the scientific community of their strong belief that there are adverse heal* eHects f r m  current EMF exposure 
conditions. They urge mcie prudent use of all EMF-emitting poducts and services. They speciflcally advise children and ywng 
leenagers be guided to limit use of cellular and cordless phones and that marketing campaigns lo them should be banned 

Dr. Sandro DNIessandro. a physician and Mayor of Benevento from 2001-2006. at the time Ihe City of Benevento Sponsprd the 
February 2006 meeting. states. 'Public opposition to two high power transmission lines that went through a nearby village, 
Contrada San Vitale. led to lheir removal. As a physician, and as Ihe mayor of Benevento, I share public concern about 
electromagnetic safety. We sponsored this workshop in respanse lo public interest in knowing more about the science on 
bioelectromagnetics.' 

The 3-day workshop. entilled. "Precautionary EMF Approach: Rationale. Legislation and Implementation". began on February 22. 
2OQ6. The organizer was Vle International Commission for Electrcirnagnetic Safety (ICEMS), who inviied participants horn 12 
dilferenl countries - Brazil. Canada, China, Israel, Italy. Poland. Russia, Sweden. Taiwan, Turkey. United Kingdom and the United 
States. The Benevento Resolution of 2006 affirms the Catanp Resolution. adopted in 2002. lhat conveyed a similar scientific 
 position^ These resolutions apply the Precautionary Principle to encourage more protective safety measures be employed in the 
design. manufacture, and standard-setting process for all EMF emitting lechnologies. calling for heal* assessments 01 current EMF 
exposure conditions lor the general public and for wcikeis. 

Prof. Livio Guiliani, ICEMS Spokesman, who directs research programs for the "lnstituto Superiore per la Prevenzione e la Sicurezza del 
Lavoro" (ISPESL). the Italian Health Ministry's worker salety and prolectlon pogram. slated. 'why is 11 laking so long to gel 
these concerns addressed? Scientific controversy about EMF and this meeting povide new reasons to reach an agreemenl on 
increased public health and worker safety protection. The criticisms of some scientists who ignore the epidemiological findings are 
effectively challenged as new experimental results were presented that indicate mechanisms 01 electromagnetic held non-thermal bio- 
interaction.' 
m e  InterMliond CmmiSSjcr cm Be3om;gndic S@y.  is a not-fm- pdit group d c o n m n e j  sO&isls. 
The Bznwmto Resdutionmaybeviemlor4ineaw.icam.w 
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#541: C o w  dehvers blow against mobile masts 
Thursday August 24th 2006,2 25 prn 
Filed under: Cell Phone Towers 

The weblog version ofthis message is at: 
http://www.emfacts.com/weblog/index.php?p=54 1 

From hnp://www.mast-victims.org: 

Court delivers blow against mobile masts 
Ruling cites public health risk 
Original article: h ~ : / / ~ w . e k a t h i m e r i n j . c o m l 4 d c g ~ ~ w ~ a r t i c l e s g o l i t i c s ~  1000 10 
18/07/2006~12201 

Ten mobile telephone antennas, eight ofwhjch are in - Athens, must be removed as they pose a threat 
to public health, the Athens Appeals Court ruled yesterday. 

The ruling rebuffs an appeal by an unidentified mobile operator for the suspension of a decision by 
the National Telecommunkations and Post Commission (EETT) to Iemove the poles. In justifying 
its d i n g ,  the court cited "urgent concerns regarding the protection of public health." 

,,.,. ~ ~ . .  ' .:,, . , .  ,. . .. *.. -~ . I  .. .... .. ~ ~. 
All' 16 antennas in"ques1ion gad been hidden in chiinrleys, electric boilers an r aP 

to. ' '  ' 

thwart residents and aulhorities. Eight of the 10 antemias are located on top of apartment blocks in 
djstrkts of Aihens including Halandri, Vyronas, IliOupolis and Kallithea. The other hvo are located 
at the airports of Iraklion, in Crete, and Kos. Only one of the antennas, in Kallithea, had been 
operating with a license but it will also be taken down. 

"It is not only one (mobile phone) company that is to blame here," EETT Vice President Nikos 
Koulouris told Katbimerin. "The unlicensed erection of antennas is common practice. EETT has 
also decided to take down antenna.3 put there by other companies," he said, adding that the 
commission usually finds out about illegal antennas through residents' complaints. 

"We refuse to become the guinea pigs of (mobile) firms," Nikos Krassakis, a member of the Sepolia 
committee lobbying for theremoval of antemitis told Kathimerini. "Our main concem k n o t  whether 
the antennas are legal or not but how much of a threat they are to our health." Gassakis said his 
goup's protests had led to the removal of two antennas and the decision to stop the ereclion of a 
third. 

"(The ruling) is a very positive decision, a blow against the unaccountability of (mobile) firms, but is 
not enough. We need a more collective approach," Loukas Margaritis, a professor at Athens 
University, told Kathimerini. "Scientifically, there'is no doubt that radioactiviry is a health risk, even 
within the limits imposed by legislation,!' he said. He added that a solution would be to relocate the 
antennas lo the outskiis of towns, and set them at much higher levels to lessen the impact of 
emissions. 

-2 5 7  
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Are mobile phones wiping out our bees? 

Scientists elaim radiation from handsets are to blame for 
mysterious 'colony collapse' of bees 

By Geoffrey Lean and Harriet Shawcross 

Published: 15 April 2007 

It seems like the plot of a particularly far-fetched horror film. Bul some scienlists suggest that our love of the mobile phone 
could cause massive food shorlages, as the world's harvests bii. 

They are putting forward the theory thal radiation given ofl by mobile phones and olher hi-tech gadgels is a possible 
answer to one of the more bizarre mysteries ever lo happen in the nalurd world - the abrupt disappearance of the bees 
that pollinate crops. Late last week, some bee-keepers claimed that the phenomenon - which starled in the US, then 
spread to wnlinenlal Europe - was beginning lo hit Britain as well. 

The theory is thal radiation from mobile phones interferes with bees' navigation systems. preventing the famously 
homeloving spedes from finding their way back io heir hives. Improbable as i( may seem. lhere is now evidence lo back 
this up. 

Colony Collapse Diswder (CCD) occurs when a hive's inhabilanls suddenly disappear, leaving only queens, eggs and a 
few immature workers. l i e  so many apian Mary Celestes. The vanished bees are never found, bul lhougtd lo die singly far 
from home. The parasites. wildlife and other bees that normelly raid the honey and pokn left behind when a colony dies, 
refuse to go anywhere near the abandoned hives. 

The alarm was hrsi sounded lasl aulumn. but has now hi1 half of all American slates. The West Coast is thought to have 
lost 60 per cent d its mmmerdai bee puput8tion. with 70 per cent missing on the Easi Coast. 

CCD has since spread io Germany, Switzerland. Spain, Portugal, Italy and Greece. And lasl week John Chapple. one of 
London's biggest beekeepers. announced that 23 of his 40 hives have been abrupliyabandoned. 

Olher apiarists have recorded losses in Scotland. Wales and n&-wesl England, but the Department of the Environment. 
Food and Rural Affairs insisted: 7here is absolutely no evidecce d CCD in the UK.' 

The implications of the spread are alarming. Mod of the worlds crops depend on prna i ion  by bees. Albert Einstein once 
said that if the b e e  disappeared. "man would have only four years of life leHr 

No one knows why it is happening. Theories involving miles, pesticides. global warming and GM crops have been 
proposed. but aH have drawbadcs. 
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German research has long shown ihet bees’ behaviour changes near power lines. 

NOW a limited study el Landau Univenily has found that bees refuse to return lo  their hives when mobile phones are 
placed nearby. Or J d e n  Kuhn. who c a n i d  I out. said this wufd pmvide a ”hint” lo a possible cause. 

Dr George Carlo, who headed a massive sludy by Vle US government and mobile ptwne induslry 01 hazards from mobiles 
in the Nineties. said: “I am convinced the possibaity is real.’ 

The case spins! handsets 

Evidence of dangers to people from mobile phones is increasing. But proof is still lacking, largely because many of the 
biggest perils, such as cancer .  lake decades lo  show up. 

Most research o n  cancer  has so  far proved inmndusive. But an ORcial Finnish sbdy found thal people who used the 
phones lor more than IO years were 40 per cent more likely to gei B brain tumour on the same side as they held the 
handset. 

Equally alarming, bluechip Swedish research revealed that radiation from mobile phones killed OH brain cells. suggesting 
thal today‘s teenage- could go senile in Ihe prime of their lives. 

Studies in India and the US have raised the possibilitylhal men who use mobile phones heavily have reduced sperm 
cowls. And, more prosaically, dodors have idenlied ihe condition 01 Yexl ihumb”. a form of RSI irom wnstant lexling. 

Professor Sir William Slewart. who has headed two official inquiries, warned that children under eight should not use 
mobiles and made a series of satety recommendations, la@y ignored by minislers. 

0 2007 Independent News and Media Limited 
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mom: 

TO: 

Sub)* Cellphone R?diaoon & Popul+ticm 

pate: Won, 16 Apr 2007 18:35;48 -0700 

you m a y  have r ead  r e c e n t l y  about  a c a t a s t r o p h i c  even t  t a k i n g  p l a c e  

w o r l d ' s  bee p o p u l a t i o n .  A s  t h e  c a u s e  of t h i s  problem is unknown. 

t h e o r i e s  a r e  under  c o n s i d e r a t i o n .  The fo l lowing a r t i c l e  f r o m  t h e  UK's d,, g' rrflGri)eb 
I n d e ~ e n d e n t  d i s c u s s e s  t h e  p o s s i b l e  r e l a t i o n s h i p  t o  c e l l u l a r  phone 

s.B/ruee Le\//'# 
among t h e  c d,'+cd Cell L v e t , 5 :  
v a r i o u s l y  ~&14f/c~s Congenrznc 

I& rat- d ? ~ ~~ 

r a d i a t i o n .  
~ ' v e  i n c l u d e d  a f t e r w a r d  a d i s c u s s i o n  by Blake L e v i t t ,  long- t ime NY 
T i m e s  
s c i e n c e  w r i t e r  and an e x p e r t  on t h e  h e a l t h  and envi ronmenta l  e f f e c t s  O f  

R F  
r a d i a t i o n .  

~ : / / ~ e w s . i n d e p e n d e n t . c o . u k / e n v i r o r u n e n t / w i l d l i f e / a r t i c l e 2 4 4 9 9 6 8  

F I O ~  s l a k e  L e v i t t :  

The d i a l o g u e  on colony c o l l a p s e ,  R F  and bees  is  p r e t t y  new a l t h o u g h  t h e  
fact 
t h a t  E M F / R F  can impact  bees  c e r t a i n l y  i s  n o t .  1 wrote  abou t  t h a t  i n  my 
f i r s t  
book i n  1995. I t  i s n ' t  be ing  d i s c u s s e d  a t  zoning meet ings  y e t  for a l l  
t h e  
r e a s o n s  t h a t  t h i s  s u b j e c t  d o e s n ' t  g e t  much t r a c t i o n  t h e r e  -- p e o p l e  
. t h i n k  
t h e y  c a n n o t  t a k e  R F  i n t o  c o n s i d e r a t l o n .  There is a t e s t  c a s e  now i n  t h e  
CT . 
Supreme c o u r t  t h a t  i s  t r y i n g  t o  e s t a b l i s h  t h a t  t h e  f e d e r a l  p reempt ion  
f o r  R F  
and  s i t i n g  does n o t  app ly  t o  w i l d l i f e ,  on ly  humans. I f  t h a t  argument 
p r e v a i l s ,  t hen  t h e  whole l a n d s c a p e  changes .  

The s h o r t  cou r se  on t h i s  i s  t h a t  b e e s '  b e l l i e s  a r e  l oaded  w i t h  a 
m a g n e t i c  
m a t e r i a l  c a l l e d  m a g n e t i t e  t h a t  t h e y  use a s  a n a v i g a t i o n a l  t oo l .  D r .  
K a r l  V o n  
F r l s c h  won t h e  Nobel P r i z e  i n  1975 f o r  t h e  d i scove ry  of t h e  honey bee 
dance  
i n  wh ich  b e e s  l i t e r a l l y  dance  out complex in fo rma t ion  f o r  t h e  h i r e  
u s i n g  t h e  
v e c t o r  o f  the sun i n  r e l a t i o n s h i p  t o  where t h e  f l o w e r s  a r e  p roduc ing  
t h e  
most p o l l e n .  Q u i t e  e x t r a o r d i n a r y .  Magne t i t e  i s  thought  t o  p l a y  a key 
r o l e  i n  
how t h e y  g a t h e r  t h a t  i n f o r m a t i o n .  So any th ing  t h a t  i n t e r f e r e s  w i t h  t h a t  

i n c l u d i n g  abnormal,  e x t e r n a l  e l s c t r o m a g n e t i c  f i e l d s  such  as f rom 
ambien t  
r a d i o f r e q u e n c y  r a d i a t i o n  and p o w e r l i n e s ,  cou ld  i n  t h e o r y  do e x a c t l y  
what i s  
b e i n g  observed ... screwing up bees'  a b i l i t y  t o  f i n d  t h e i r  way back t o  
t h e  
h i v e .  But  more w o r k  n e e d s  t o  be done  t o  e s t a b l i s h  a n v t h i n q  l i k e  t h a t .  

_ _  

There  
a r e  a l s o  some p e s t i c i d e s  t h a t  can  a p p a r e n t l y  screw up t h e i r  d i r e c t i o n a l  
a b i l i t i e s .  
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I'd be curious to know i f  anything new h interesting has gone online 
from 
satellite transmissions within the last year. That makes more sense to 
me 
than just cell towers. Colony Collapse is now being observed worldwide. 
That 
indicates a more pervasive environmental exposure and sats would do 
that. 
P l u s ,  the military is always fooling around with missile defense stuff 
now 
in the ionosphere/atmosphere. And it doesn't help that the FCC has 
recently 
licensed all of that new broadband technology that's literally pumping 
tons 
of RF into the environment just within the last year. And then there's 
broadband-over-powerlines ... on 6 on. We are zapping the planet and 
everything is reacting -- all for our ability to call home f o r  the 
grocery 
list on a wlreless device or l o g  onto the Internet while on vacation in 
a 
remote area. Probably plays a role in global warming too. RF heats 
atmospheric hydrogen molecules just like in a microwave oven. The 
accelerated weather changes we have seen in the past 20 years probably 
isn't 
just from green house gases. Unfortunately, most of that information is 
classified. 

Blake 
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Poss imle  Effacls of Electromagnet ic  Fields f rom Phone  Masts o n  a Populat ion of Whne Stork (Ciconia c iconia)  

Alfons oEalmori '' 
A'  Connejeriia de Medio Ambienle. Junta de Caslilla y Lean.Valladolid. spaln 

Abstract: 

Mon i l o  ring of a while slork papulalion in Valiadolid (Spain) in the vicinity of Cellular Phone Bere Slalions was canied 
out, wilh Ihe objeclive of deleciing possible effects. The lolal pioduclivity. in the nesls iocaled within 200 melers of 
antennae.  was 0.86 + 0.1% For those located further than 300 rn. the result was practically doubled. with a n  average of 
1.6 i 0.14.Very signifrcanl differences among the total productivilywere found (U- 240; p = 0.001, Mann-Mmilney 
lesl). ' lnparilal produclivily, an average of 1.44 + 0.16 was obtained for Ihe b n l  group (wflhin 200 rn of antennae) and of 
1 .65 f  0.13 for the second (further than 300 rn of antsnnae). respectively. The dilference between bolh groups of nests 
in thlr case were no1 stalinlicaliy slgnificanl (U = ?16: P = 0.26. Mann-Whilney Tesl U). Twelve nesls (40%) located 
within I h a n  200 rn of antennae never had chlcks~whiie only one (3.38) loczled turlher than 300 rn had no  chicks. m e  
eleclr ic field lnlennity w t s  higher on nesls d h i n  200 rn (2.36 + 0.82 Vim)  than on nests furlher than 300 m 
(0.53 =e 0.82 V h ) .  lnleresling behavioral observalions of the white stork nesting sites located wilhln 100 rn of one or 
severa Icellsite anlennae were carried out. T h e s e  resulls are cornpatlble .Nith the possibililyihat microwaves are 
Interfering w t h  Ihe reproduction o fwh i le  slorks and w u l d  conoborale the results of laboratcry research b y  olher 
authors. 

\ , 

Keywords: 

Cellsiles, Cellular phone masts. Ckonia CKonIa, Eleclrornagnelic fields. Mlcrowaves. Nonlherrnal elfects. Reproduclion. 
While d a r k  
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Final repor t ,on  the REFLEX 
http:[/itis.ethz.ch/downloads/REFLEX Finalo/020Report 171104.pdf 
(.pdf, 12  ME!) 

and project summary now available 
http:/'itis.ethz.ch/downloads/REFLEX ProqressSum'maw.pdf 

REFLEX (Risk Evaluation of Potential Environmental Hazards from Low Energy Electromagnetic Fielc 
Exposure Using Sensitive in vitro Methods) was a 3-year joint research project within the 5th EU Fr 
Program. Among the 12 participating research groups, the r l S  Foundation/ETH was  responsible fc 
provid ing the exposures (signal definitions, exposure setups and technical quality assurance) of a l l  
subprojects. Direct comparison of the results was possible between the participants by  maintaining 
strictly controlled exposure conditions. REFLEX reported several genotoxic effects as well as effects 
expression. 

?he ITIS Foundation is committed to conducting replications and extensions with the utmost scient 
scrut iny in t h e  shortest possible time. Experiments are currently being conducted a t  the  BioCenter 
the Department of Human Biology and Genetics in Kaiseffilautern and the Finnish Radiation and Nu 
Safety Authority. 

(' 

http:[/itis.ethz.ch/downloads/REFLEX
http:/'itis.ethz.ch/downloads/REFLEX
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KILLER ON THE ROOF: Cancer.fears 'over  phone  masts 
Source :  "NEW5,OF THE WORLD" INVESTIGATES 
By Guy Basnett 
December 3,  2006 h n p : / / w w w . n e w ~ ~ ~ . ~ . ~ w ~ ~ u ~ ~ s ~ ~ ~ ~ ~ ~ g ~ s ~ n ~ w ~ s ~ ~ e w ~ s ~ ! ~  

SIX neighbouffi  from the s a m e  floor of a block~of flats have all been hit by cance r  afler two p h o n e  masts were  
instal led on the building now dubbed The Tower of Doom. 

. .  . .  

. .  
. .  

Two people died after the  dis  
like living on Dealh ROW. You're constantly wonyin~g who's going to be next:" 

And campaigners say  the shock.statistic. uncovered by the News of the Worid. flies in the face.of government guideline: 
which maintain no link h a s  yet been proved between mobile masts and sickness. Our investigation h a s  also revealed 
local authorities around-the country are raking in cash  from mobile networks by allowing them to site masts on tower 

e struck in six out of just eight homes onthe top storey. Tenant Mike  cole^, 70, said: "lt': 

. .  and  council buildings. . . .  

n m r  ra!e.o'n the fitV'floor of Berkeley House in Bristol is TEN TIMES that of i h e  rest of the UK.Cancer Research 
say two per cent of people suffer from the disease. Yet on &at floor alone it affects nearly, 20 PER CENT. All the cases 

the Vodafone and Orange masts were put up 1Oyears.ago ... and two women neighbours have 
. ~~ 

to the killer on the roof. ., . . ,  

Barbara Wookiiwho lived at No 42. d ied~koyea r s . ago .  in her 70s,.trom breast c 
years previou'sly'a M r s  D 
year-old Hazel Frape- ha  
disease. And 63-yea 

Other residents, such as" 
Doreen told 'the News of the World:."t'get terrible headaches;and I've 
my balance. "I blame it on the masts. They're right on tap of our home 

South Gloucestershire Council has  been trying lo get the masts taken down afteiits agreement with the phone 
companies'ended in 2004. But the firms are fighting the move and the rnasts~stillloom over residents while legal 
wrangles cdntinue. 

SCHOCLS- 

Other residents are worried 
Christchurch Downend Infants School, Chrislc,hurch Downend Primaly'and Staple Hill Primary. Last year the 
Governmenfs chief advisor on mobile phone safety S i r  Wllliam Stewart, the he3d of the National Radiological Protection 

. Board, called lor a ban on  erecling'masts near schools. S i r  William who bans hls own grandchildren kom using mobile 
phones unless i t 3  a n  emergency - said: :Won't think we can put our hands on  our hearts and say  mobiles are safe. I f  
there are risks, and we think th,ere~may. be; the people who will-be most affected are children. The younger the child, Ihe 
great,er. the daflger.:l.The Wo 
,from~'mobile phpne: b a s e  stat 
claiming,people'S . .. . . . .. . risk .. . .- of . c . 

is not the only one'being blam 

er that spread to he r  stomach. Two 
47. died of the Same disease. Two more r nts-Bemice Mitchell. 68. and 62- 
breast cancer: An 89-year-old woman moved out.afler s h e  contracted the same 
Ilin. from No48. is battling bowel cancer.. 

pbard. 73,'from No 45, have'complained of he 
. .  

. .  

@es and other health problems. 
Meniere's disease. where I lose 

, .  . . 
~ . .  . 

' ' 

. .  . .  
'. :i_. . .. . 

. .  

50 yards of the'flais - . 

' ' 

. . ~  .. ~. 

- .  

THREE children taught at a nursery school.n&tda mast develope 
suffered the disease. Nurse TracyRimmer, 36, say? h'e 
the' Kinderwqrld Montessori nu&@; iti S6uthport;Lan 
treatment at Liverpool's Aider Hey Children's Hospital: " 
nursery, both wittfleukaemia;': said dum Tracy"lt was a 
But campaigners claim children-with their' thinner skulls a 
.radiation.~And Health' ProtectionAgency chairman Sir WI 
precautionary measure". , .~ 

parents of two other children trom thl 
ce."'Penny;;now eight. beat the-disease. 

1e.d for a ban  on masts near schools "as i 
are most at ri$k from phone mast 

. ~ 
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County of Santa CIUZ 
Planning Department 

Planning Commission 
Meeting Date: 01/09/08 
Agenda ltem: # 1 1  
Time: After 9:OO a.m. 
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Additions to the Staff Report for the 
Planning Commission 

Item 11: 06-0701 

Late Correspondence 



12//71/'07 

To: Members Santa  Cruz County Planning Commission /Jan.g, 2008 agenda) 
Re: I tem II Ledyard Co./Metro PCS rad i a t i on- emi t t i ng  c e l l  tower 

near  Shore l ine  Middle School (1005 1 7 t h  Ave./APN:026-311-65) 

Dear Planning Commission members, 

e n d l e s s  w i l d f i r e s  throughout t h e  county(and beyone) f r equen t ly  
w i th  near  unanimous oppos i t ion  of t h e  community? Who bene f i t s ?  
Who suf fe rs?  I s  our  democracy consume8 i n  t h e  flames? 

We b e l i e v e  you w i l l  f i n d  t h e s e  submitted m a t e r i a l e  off@Y 
rare h i s t o r i c a l  and con tex tua l  c l a r i t y .  The p r e s e n t e r s ,  who 
v o l u n t e e r  t h e i r  t i m e  and' e x p e r t i z e ,  demonstrate i n t e g r i t y  and 
d e d i c a t i o n  t o  t h e  t r u t h .  E s p e c i a l l y  when ev idence  exists ai7 
nega t ive  impacts on ch i ld ren ,  everyone of us must m a k e  r e spons ib l e ,  
informed, courageous, and wise d e c i s i o n s  t o  guaran tee  a safe 
hea l thy  l e a r n i n g  and working environment. Can t h e r e  be anF 
h igher  p r i o r i t y ?  

cons ide ra t ion  p r i o r  t o  t h e  evening 1/9/08 Planning Comm. meeting: 
(1) DVD of 5/10/07 Washington D.C. Congressional  S t a f f  B r i e f i n g  
"Wireless and Broadcast  Radia t ion  P o l l u t i o n ,  a U.S. Regulatory 
Health Issue 'I by EMXPIlicy I n s t i t u t e  (emrpolicy.org),  and 
( 2 )  Copy o f  t h e  accompanying B r i e f s i n g  Book d i s t r i b u t e d  t o  t h e  
Congress ional  staff. 

enl ightening.  We apprec i a t e  everyone's  busy schedules.  Therefore ,  
though we recommend t h e  e n t i r e  viewing, w e  suggest you begin this 
90 minute DVD wi th  t h e  l a s t  two p r e s e n t e r s  (Seymore Whitney and 
B.Blake L e v i t t  - approx. 5 hour) as t h e i r  d i s cus s ion  on zoning, 
w i r e l e s s  technology,  schools ,  and c h i l d r e n  i s  c r i t i c a l  for your 
eva lua t ion  and informing your dec i s ions .  

WiFi and FM Antenna RF/lW Radiat ion,"  

Why are r ad i a t i on- emi t t i ng  s i t e s  p r o l i f e r a t i n g  l i k e  v a s t  

I t  i s  i n  t h i s  s p i r i t  t h a t  we prov ide  f o r  your s tud ied  

We trust you w i l l  f i n d  this d a t a  both  h e l p f u l  and 

As s t a t e d  i n  t h e  b r i e f i n g  book, "Exposure t o  Mobile Phone, 

Despi te  t h e  preemption of s t a t e  and l o c a l  a u t h o r i t y  
t o  r e g u l a t e  exposure t o  low- level RF r a d i a t i o n  enacted 
i n  t h e  Telecommunications A c t  of 1996, municipal  govern- 
ments have a r e s p o n s i b i l i t y  t o  p r o t e c t  t h e  h e a l t h  and 
s a f e t y  of t h e i r  c i t i z e n s .  
We look t o  you t o  p r o t e c t  our c h i l d r e n  and our  communi@. 

S incere ly ,  
Angela Flynn 469-4399 
Marilyn Garrett 688-4607 
With WRAE 
Wireless Radia t ion  A l e r t  Network 

P.S. If you o r  your Supervisor does not  wish t o  keep t h e  DVD,in 
t h e  i n t e r e s t s  of conserva t ion ,  k ind ly re tu rn  t o  Pa t sy ,  Laura, or 
Terry a t  t h e  counte r ,  and one of  u s  w i l l  pick it up. Sup. Beauts 
h a s  t hough t fu l ly  re turned  such items i n  the  p a s t .  Thank you. 
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Radiofrequency Antennas and Towers Across the W . S .  

Wireless and Broadcast Radiation Pollution 

A U.S. Regulatory Health Issue and What To Do About It 

Congressional Staff Briefing 
Presented by 

The EMR Policy Institute 

www.emrpolicy.org 

May I O ,  2007 
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Advancing Sound Public Policy 
on Ihe Use of Electromagnetic Radiation (EMR) 

.G Noi-Polil CorpOra110n ..\,.x:.El~AR~:cl cy.trg 

Documents Challenging Radiofrequency Radiation Safety Policy 

in the United States and lnternationally 

[Links are provided for the lengthier documents rather than hard copies.) 

1. "Serious Flaws with the FCC RFlMW Safety Guidelines." Adapted from: Elecmomagnetic Fields: A 
Consumer's Guide to the Issues and How to Protect Ourselves (Harcowt Brace, 1999, by B. Blake Levin. 
Updated January, 2007. Used with permission of the author. 

Despite the preemption of state ond local outhorily IO regulote exposure to low-level RF radiation enacted 
in the Telecommunicarions Act of 1996. municipol governments hove o responsibility to protect the heolth 
andsofey ofrheir cifizem. 7'his document gives background on the scient@ debote about W / M W  health 
effects as it relores to current USrodtofrequency rodtarion safey policy. 

2. Letter ofJune 17,1999. from the US. federal Radiofrequency Interagency Work Group to Richard 
Tell, Chairman of IEEE's SCC28 Subcommittee 4 Risk Assessment Work Group, outlining 14 issues with the 
RF guidelines, "that we believe need to be addressed to provide a strong and credible rationale to supporl RF 
exposure guidelines." w\\~\,.einrpolic\.or.llitiDationlcase law/docs/exhibil a.udf 

3. EPA Budget lor Radiofrequency Radiation Research for Fiscal Years 1990-2000. Since 1998 there has 
been no Congressionally-funded research at EPA, the agency to which Congress assigned the "lead role" in 1970, 
into the biological eflects of R F M W  radiation. The EPA supplied the following summary in response to a request 
from Senator loseph Lieberman of Connecticut in the summer of2000. 

4. "The dangers of electropollution," by loy Carlson, Napa Va/ley Register, February 6,2007. This is a 
concise explanation of how radiofiequency radiation and electromagnetic fields interact with living organisms, even 
at very low power intensities. It was published recently in a local California newspaper. loy Carlson is a consultant 
on children's environmental health issues. 

5. The 2006 Benevento Resolution and the 2002 Catania Resoluiion signed by more than 31 international 
scientists promoting EMF research and the development of strategies to protect public health through the wise 
application of the Precautionary Principle. 

6. Statement on the science of biological effects relating to WiFi antennas from Magda Havas, PhD, 
Professor of Environmental and Resources Studies at Trent University, Peterborough, Ontario, Canada, to the mayor 
and city aldermen of Milwaukee, Wisconsin. Professor Navas's curricuhm vitae is available upon request. 

WiFi simply hasn't been moundlong enough for us 10 know how rhesepanicularfrequencies and 
inlensities are /iRe/y ro afect people who are exposed to rhem on a daily basis for years a1 a rime . . . Local 
governing bodies must be provided with scientijic information on the biological efects of antennas SO they 
can make intelligent decisions regarding siting of these antennas. 

Press Release of Libmy Director at a college in Sanla Fe, NM who left her position due to wireless 
internet (WiFi) in the library. Rehekah Zablud Azen, MLIS, resigned from her position at Quimby Memorial 
Library, Southwestern College, on December 16, 2006, after administrators refused to discuss the issue. 

7. 
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8. Memo to Editors - Connecticut Cell Tower Plan Defies State Law Protecting the Environmeut and 
3:06cv01416 (JBA) Eornemann v. Tail ~ Complaint filed in United Slates District Court District of Conneclicut 
(New Haven). 

In 2005, the Connecticut Siting Council granted permission to Nextel Telecommunications to erect an 85 I 
Megahertz cell phone transmission mast 00 top of a power line pylon on Beebe Hill, above Falls Village in 
Litchfield County, Connecticut. The village is on the banks of the Housatonic River and next to Rohbm Swamp, the 
slate's largest inland wetland, home of multiple endangered species, and a major flyway for migratory buds. The 
property owner has challenged the Connecticut Siting Council's actious. Memo, brief and supporting documents rue 
found at: \ \ . \ vY \ \ i~mi~o I i c~~oru ; i i~ i~a l io l l l ' case  Iarviiiidexlirrn 

9. 06-175 In Re Marin Gonzsln Petition for Writ of Mandamus in the Supreme Court of the United Stales. 
This Press Release gives links to the complete brief as well as to the amicus brief filed in support by The Healthy 
Schools Network: i~miv.;mrgolic\ orz;IitiYatioivcasr l a w / i i i d e u ~ h m  

Question 1. Is fhe FCC required by Federal Imv toprepare an Environmental Impact Statemenf prior to 
any nationwide licensing of a whole new spectrum of ulno-high radiofrequencies for Advanced Wireless 
Services? 

From the Amicus Curiae Brief filed by The Healthy Scbools Network ( w \ v \ v  healill\ s c i i o o u )  in Support of 
Supreme Court Petition 06-175. 

I f fhe FCC does not conduct R?I EIS evaluating fhe risks of rhe new RF radiation it is about to unleash, it 
can reasonably be expected that no ofher ngency or local school odminisnator or parent will step in 10 
produce or tofinnnce on EIS that would generateprotecrion. Hence fhe significance of a Court-mandated 
EIS in this case. 

10. Amicus Curiae brief of the State of Connecticut in support of Supreme Court Petition for Writ of 
Certiorari 04-1515 EMR Network v. Federal Communications Commission and United Sfales ofAmerica 
\Y \Y:Y.  K i l l  Iroo I1 c\  . OI~C: 1 il i $31 i 011, c 3 s ~  ~ awldoc8.h I u in1 en tli al 3 111 ic  us. wi i 

The Courf shouldgranr cerfiorarifo review the orbitrafy nnd capricious ocrion of fhe Federal 
Communicarions Commission in refusing to grant the E m ' s  request for inquiry under the FCC rules on 
the biological health and environmenfal efects of radiofrequency radiation. 

11. Amicus Curiae brief of  the International Association of Firefighters in support 01Snpreme Court 
Petition for Writ  of Certiorari 04-1515 EMR Network v. Federal Communications Commission and United 
States of America. w\\'\v.mirDolic\ . ox ,  Iiurarioiil'csse ia\vidacsii3rf amicus bnrf vdf 

. . , the lAFF strongly believes that its members should nof be required to live with doubts as 10 whether 
their exposure to low-intensify RF/MWradiotion ir subjecting them to risks beyond rhose related Io their 
alreody riskyprofessions 

12. UFF Press Release announcing the "Position on the Health Effects from Radio 
Frequcncy/Mirrowave (RFMW) Radiation in Fire Depariment Facilities from Base Stations for Antennas 
and Towers for the Conduction of Cell Phone Transmissions," issued by The International Association of 
Firelighters on April 7,2005. \~~uw~einmolic\..ord!'news:headlines/iaff announcement.PDF 

The complete IAFF Position Paper is found at: wwrv.ein~ol ic\.orplnervs.hr3dl i i lesl iaff  position.PDF 

The International Association of Fire Fighters' posiiion on locating cell towers commercial wireless 
infrashrchue onfire department facilities, as adopted by ifs membership in Augusl2OD.F. is that the IAFF 
opposes fhe use offire sfations as base stations for towers and/or antennas for fhe conduction of cellphone 
lronrmissions urn7 a stu& with the highest scient@ merit and integrity on health ef7ects ofaposure to 
low-intensify RF/MWradiation is conducted and it is proven that such sitings are not hazardous to the 
health of our members. 

***Addendum - Biolnitiative Report: A Rationale for a Biologically-based Public Exposure Standard for 
Electromagnetic Fields (ELF and RF). Released August 3 I ,  2007. Synopsis provided. Complete Report is found 
at: ,Mvw.bioinitiaiive.orn 
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Advancing Sound Public Policy 
on the U s e d  Electromagnetic Radiation (EMR) 

P. 0. Box 117 MarshfIeld VT 05658 
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Exposure to Mob i le  Phone, WiF i  and F M  Antenna RFlMW Radiat ion 

lore and more teachers, students and neighbors are finding themselves exposed throughout the day and 
ight to radiofrequencylmicrowave (RFIMW) radiation from mobile phone, WiFi. and low-power FM 
ntennas that are being sited at school and university facilities and in residential neighborhoods. 
luestions about health effects from long-term, chronic exposure to this radiation remain unanswered. In 
l e  United States, there has been no funding for research on this new and ever-increasing envilOnmental 
xposure since the mid 1990s. 

iince its August 2004 biennial convention. the International Association of Fire Fighters (IAFF), the 
5ading advocate for fire tighter health and safety in North America, has become proactive in addressing 
,imilar exposures to its 267,000 members in their workplaces. In June 2005, IAFF fled a strongly- 
rorded amicus brief in support of a Supreme Court case that would have required the federal 
lovernrnent lhrough the Federal Communications Commission (FCC) to fully investigate this important 
iccupational and public health question. The IAFF brief stated: 

. . the IAFF strongly believes that its members should no1 be required lo live with doubts as lo whelher 
heir exposure to low-inlensity RF/MW radiation Is subjecting them to risks beyond those relaled to their 
ilready risky professions. See brief at: http I l ~ . e m r ~ o l i c v . o r s l l i l ~ ~ ~ l i o ~ i c a s e  lawlindex htm 

Iespite the preemption of state and local authority to regulate exposure to low-level RF radiation enacted 
n the Telecommunications Act of 1996. municipal governments have a responsibility to protect the health 
and safety of their citizens. Below is background on the scientific debate about RFIMW health effects as 
t relates to current US radiofrequency radiation safety policy. 

SERIOUS FLAWS WITH THE FCC RFlMW SAFETY GUIDELINES 

Adapted from: Electromagnetic Fields, A Consumer's Guide to the Issues a n d  How lo 
Prolect Ourselves (Harcourt Brace, 1995) 

by 8. Blake Levitt 

Updated January 2007. Used with permission of the author. 

The Federal Communications Commission (FCC) is a licensing and engineering agency that relies on 
other agencies to recommend and set safety standards for communications technology. It is not a health 
agency itself. 

The FCC has traditionally adopted safety recommendations from the American National Standards 
Institute (ANSI). ANSI is an industry-based organization comprised of numerous committees 
representing diverse business interests. such as automobile manufacturers. chemicallpharmaceutical 
companies, the electrical industries, and many others. To create standards for radiofrequencylmicrowave 
radiation (RFIMW) used in telecommunications and other RFIMW-related activities, ANSI looks to a 
subcommittee of the Institute of Electrical and Electronics Engineers (IEEE) called C95.1 that is 
responsible for making recommendations for RFIMW exposures. The standards are referred to as ANSI- 
IEEE C95.1-1992; the date refers to the last year in which revisions were made to the original standard, 
which was put out in 1966. There is currently a subcommittee within C-95.1. called SC-4. that iS 

circulating a draft to relax the US. standards even further - at a time when the FCC is issuing more 
licenses for wireless technologies, This is a step in the wrong direction. The U.S. is already among the 
most lenient of the industrialized countries re: RFIMW exposures. 

The National Council on Radiation Protection and Measurements (NCRP) also sets standards for diverse 
radiation-producing products. including RFIMW-emitting devices, The NCRP is the only agency 
mandated by Congress to set radiation standards. In 1986, i t  set a standard for RFIMW exposure levels 
for the general public that was five times more stringent than the ANSlllEEE standard. 
Unfortunately, due to funding problems, the NCRP committee has not been able to review and Update its 
current recommendation for RFlMW biological eflects and it is doing no further standards work a this time. 

(over: 
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The V.S. Environmental Protection Agency (EPA) is required by statute to provide guidance in the formulation of all 
radiation standards to ledwal agencies regarding all matters directly or indirectly affecting health. In the 1996 
Tdeoommunications Ad, Congress -while preempting states’ rights for environmental control over RFlMW health 
concerns - mandated that the FCC get its regulatory house in ordw. The FCC was widely expected to adopt the 
IEEUANSI standard again. Both industry and the U.S. military favored it and lobbied hard for that adoption. But lor the 
first time. the EPA urged that the NCRP standard be adopted instead. What the FCC adopted was a twetiered 
amalgamation of the two standards. Civilian exposures (called ’uncontrolled environments’7 follow the NCRP standard 
while prolessional exposures (called “controlled environments’? follow the ANSI-IEEE standard. The rationale lor the 
higher professional limits is that prolessionals understand the risks. 

While inclusion of the NCRP recommendation lor civilian exposures was a step in the right direction, the standards are still 
seriously flawed. 

The model used for both the IEEE and the NCRP standards is an adult male of average height and weight. Though safety 
margins are factored in. the standards do not take women. pregnant women, or children into consideration - all of whom 
absorb radiation differently than this ‘average’ model. Nor does it consider the elderly or the infirm who are more 
susceptible to adverse exposures. 

1. The model. and all of the research it is drawn from, is based solely on the thermal effects these lregwndes can ueate. 
It has been known for decades that microwaves, at sufficient power output, can create heating. That‘s what occwrs in a 
miuowave oven. The current FCC model presumes that nothing adverse other than heating occurs. Therefore. if heating 
does not occur. no other adverse biological effect does either. But a range of adverse non-thermal effects have been 
noted for decades as well - at levels significantly lower than the current FCC Standard. This has been at the heart of the 
debate since the 1950s. 

2. The FCC standards do not take into account: - - Numerous research reports finding non-thermal effects. 

Long-term, low-level, continuous exposures such as would be found in schools, workplaces, and homes 
near RFlMW-emitting installations. 

The potential lor RFlMW radiation to create standing RF/MW ”hot-spots’’ near metal objeds (water 
lowers, other antenna towers. metal roofs, metal girders used in some architectural designs, elevator shafts. metal 
lences, metal in furniture. etc.) . The distinclion between digital (pulsed-wave) technology and the older analog (continuous-wave) 
technology. Pulsed RF has been found in several experiments to inaease abnormal cell growih in tumorogenic 
cell cultures by up to 3000%. Digital technology exposures - such as the PCS frequencies used most widely 
today for mobile phonesltowers - is the area where more lenient recommendations are expected to be made, 
despite research calling this into question. 

3. The NCRP tier of the standards took no studies past 1985 into consideration; the ANSI-IEEE tier took no studies past 
1986 into consideration. Therefore, although the FCC claims lo keep track of the subject. the standards qJrrently in place 
at the FCC are outdated by No decades of new research. 

4. The FCC requires very little RF radiation monitoring from its licensees and does little of its own. As a result the 
aggregate of many co-located installations, and resulting RF accumulation, is poorly documented and remains 
unmonitored unless a community complains to the FCC about interference with other devices. 

5. The IEEE is mainly comprised of engineers and physicists who deal with the non-living sciences. They have 
IraUitionalIy been charged with making these technologies work. not with understanding the health effects that are within 
Me purview of the ‘living’ sciences of biology and medicine. Yet appropriate funds for RF research in the living sciences 
have never been forthcoming. The FCC RF standards in place today are based on a faulty thermal modd. designed by 
professionals from an inadequate range of scientific disciplines. and are drawn horn research of an inappropriate kind 
(short-term. high-power designs models,) For many of the new personal wireless services. the FCC does not monitor any 
communications installations lor RF compliance. They issue licenses for whole regions and do not have a complete 
inventory list of actual installations and no idea where many are located. RF emissions levels are usually based Solely On 
computer models done by the industry when applying for licenses. not on actual on-site measurements. 

6. Meanwhile, the EPA has only been provided $25,000 in the last 5 years for RFlMW radiation research. While the FCC 
sets the RFlMW radiation limits for wireless technologies. the FCC states officially that it is not a health agency and is not 
knowledgeable about human health. 
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Exhibit C - FY 1990-2000 EPA Budget Summary 

There is no Congressionally funded mearch at EPA, the agency m which Congrerr assigned the 'lead role- in 
1970, Into the bidqlcal effects of RFW radiabon. m e  EPA supplied the following summary in respanse to a request 
trom Senator loseph tieberman of Connecticut in me summer of ZOW: 

Summary of EPA Budgel and Silrtmg for Rp Radiation Adv i t i e s  from FY 1990-2000 

a Includes gram funds ($510,000) under EPA/NIMS InteragWKy Agreement DW7593593. 

b Includes funds ($5O,ooO) f a  Cwp?raWe Agreement (a823714) with the N ~ o M I  Council on Radiation P M o n  and 
Measuremenb (NCRP). 

c lndudes funds ($50,000) fof Cmperative Agreement ((x823714) with NCRP. 

d $25K completes total funding ($125,000) for Cwperative Agreement (M823714) with NCRP. 
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Below is a concise explanation of how radiofrequency radiation and electromagnetic fields 
interact with living organisms, even at very low power intensities. It was published recently in a 
local California newspaper. Joy Carlson is a consultant on children's environmental health 
issues. 

N a p  Va/\ey Register 

The Dangers of Eledropollution 
By JOY CARLSON 
Tuesday, February 6,2007 

It is an invisible danger that has no sound or smell but is creating chaos with all of our 
cells. In less than two decades. one third of the global village has embraced this new technology, 
spawning the mulii-million dollar wireless communications industry. From cell phones to hot spots 
to entire wireless cities, rarely has a technology so rapidly and so profoundly transformed the 
world. The explosion of wireless technology has brought with it a totally new form of dangerous 
radiation called eledropollution. 

Humanity is now exposed to more than 100 million rimes more radiation than just two 
decades ago. 

The 100 trillion cells of the body communicate with each other by subtle lowintensity 
eledromagnetic signals as well as through chemical reactions. 

Continuous exposure to electromagnetic radiation can drastically distort and disrupi these 
cellular communications pathways, resulting in abnormal cellular metabolism and eventually 
disease. Eledropollution profoundly compromises the normal intercellular communication of the 
body. Cell fundion deteriorates, cell membranes harden, causing a shutdown of the cells. Now 
nutrients cannot get in and toxins cannoi get out. Over time this leads to toxin and free radical 
buildup, genetic mutation. premature aging, illness and disease. 

So picture this ... it's a typical morning in a Starbucks equipped with wireless Internet. You 
see three people involved in cell phone conversations, one sending a texl message from a PDA 
and two surfing the Internet on laptops. Each device is transmitting to the antenna installed in the 
back of the slore, which in turn is transmitting out. At each point the signal gets an electronic push 
from the device to get it going. This push, like a boat being accelerated through water, creates a 
wake called a near-field plume. This plume is sending out lots of radiation. 

Homes, wireless offices, schools, hospitals and most every workplace are now filled with 
cell phones, laptops. wireless networks, game stations, iPods. Wflh the increasing world of 
wireless technology our world is now being blanketed with a dense fog of plumes and beams. As 
we work, learn, sleep and play in these environments and whether we personally use these 
gadgets or not. our cells are being bombarded and our cellular fundion is being compromised. 

The most vulnerable are the children. Their cells are still growing and are filled with more 
fluid, thus the radiation can penetrate much faster into their cells. Disney got in the game big time 
recently with offers of family plans and a kid starter plans targeted to 8-to-12 year-olds. An 8- 
year-old child who gets a cell phone will by age 28 have used a cell phone for longer than anyone 
to date. 

Consider this: In 1970, one out of 10,000 children were diagnosed with autism. Last year, 
one in 166 children were diagnosed with autism. Many scientists and some doctors are now 
trying to get the word out that we are now darling to see genetic damage that is weakening our 
children's cells. thus causing many more health challenges such as autism. 
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Benevento Resolution 
The International Commission for Electromagnetic Safety (ICEMS) held an international 
conference entitled ”The Precautionary EMF Approach: Rationale, Legislation and 
Implernentatjon”, hosted by the Ci ty of Benevento, Italy, on February 22, 23 8L 24, 2006. 
The meeting was dedicated to W. Ross Adey, M.D. (1922-2004). The scientists at the 
conference endorsed and extended the 2002 Catanla Resolution and resolved that: 

1. More evidence has accumulated suggesting that there are adverse health effects from 
occupational and public exposures to electric, magnetic and electromagnetic fields, or 
EMF’, at current exposure levels. What is needed, but not yet realized, is a 
comprehensive, independent and transparent examination of the evidence pointing to  
this emerging, potential public health issue. 

2. Resources for such an assessment are grossly inadequate despite the explosive 
growth of technologies for wireless communications as well as the huge ongoing 
investment in power transmission. 

3. There is evidence that present sources of funding bias the analysis and interpretation 
of research findings towards rejection of evidence of possible public health risks. 

4. Arguments that weak (low intensity) EMF cannot affect biological systems do not 
represent the current spectrum of scientific opinion. 

5. Based on our review of the science, biological effects can occur from exposures to  
both extremely low frequency fields (ELF EMF) and radiation frequency fields (RF 
EMF). Epidemiological and in vivo as well as in vitro experimental evidence 
demonstrates that exposure to some ELF EMF can increase cancer risk in children and 
induce other health problems in both children and adults. Further, there is 
accumulating epldemlological evidence indicating an increased brain tumor risk from 
long term use of mobile phones, the first RF EMF that has started to be 
comprehensively studied. Epidemiological and laboratory studies that show increased 
risks for cancers and other diseases from occupational exposures to EMF cannot be 
ignored. Laboratory studies on cancers and other diseases have reported that 
hypersensitivity to EMF may be due in part to a genetic predisposition. 

6. We encourage governments to  adopt a framework of guidelines for public and 
occupational EMF exposure that reflect the Precautionary Principle’ -- as some nations 
have already done. Precautionary strategies should be based on design and 
performance standards and may not necessarily define numerical thresholds because 
such thresholds may erroneously be interpreted as levels below which no adverse 
effect can occur. These strategies should include: 
6.1. Promote alternatives to wireless communication systems, e.g., use of fiber optlcs 

and coaxial cables; design cellular phones that meet safer performance 
specifications, including radiating away from the head; preserve existing land line 
phone networks; place power lines underground in the vicinity of populated areas, 
only siting them in resldential neighborhoods as a last resort; 

Advise consumers to limit wireless calls and use a land line for long 
conversations. 

6.3. Limit cell phone and cordless phone use by young children and teenagers to the 
lowest possible level and urgently ban telecom companies from marketing to 
them. 

phones), with each cell phone and cordless Dhone. 

EMF shieldlng of both individuals and physical structures. 

6.2. Inform the population of the potential risks of cell phone and cordless phone use. 

6.4. Require manufacturers to supply hands-free kits (via speaker phones or ear 

6.5. Protect workers from EMF generating equipment, through access restrictions and 

EMF, in this resolution, refers lo zem IO 300  FHz I 

’ Tbe Precautionary h c i p l e  sfales wben tbere are bdications of possible advase cffeds, tbougb tbey remain uncertain, tbe 
risks frnm doing nothing may be far greater tban tbe risks of Qldng action to mntml tbese exposures. Tbe Precautionary 
Priociple sbiRs the burden of proof fmm those suspeding a risk to lbose who discount it 
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6.6. Plan communications antenna and tower locations to  minimize human exposure. 
Register mobile phone base stations with local planning agencies and use 
computer mapping technology t o  inform the public on possible exposures. 
Proposals for c i tyw ide  wireless access systems (e.g. Wi-Fi, WIMAX, broadband 
over cable or power-llne or equivalent technologies) should require public review 
of potential EMF exposure and, if Installed, munlcipalitles should ensure this 
information Is available to a l l  and updated on a timely basis. 

6.7. Designate wireless-free zones In cities, in public buildings (schools, hospitals, 
residential areas) and, on public transit, to permit access by persons who  are 
hypersensitive to EMF. 

7. ICEMS’ i s  willing to assist authorities in the development of an EMF research agenda. 
ICEMS encourages the development of clinical and epidemiological protocols for 
lnvestlgatlons of geographical clusters of persons with reported allergic reactions and 
other diseases or sensitivitles to EMF, and document the effectiveness of preventive 
interventions. JCEMS encourages scientific collaboration and reviews of research 
findings. 

We, the undersigned scientists, agree to assist in the promotion of EMF research and the 
development of strategies t o  protect public health through the wise appllcation of the 
precautionary principle. 
Signed: 
Fiorella Belwogi, Euroman Foundation for Oncoiogy lb Envlronmental Sciences, 

B.Ramaziini-Bologna, ~ t a ~ y  
- 

Car l  F. Blackman, President, Bioelectromagnetiu Society (1990-91). Raleigh, NC, USA 
Martin Blank, Department of Physiology, Columbia University, New Yorh USA 
Natalia Bobkova, Instltute of Cell Biophysics, Pushchino. MOSCOW Region 
Francesco Boelb, National Inst. Prevention &Worker Safety, Venice, Italy 
Zhaojin CDO, National Institute Envlronmental Health, Chinese Center for Disease Control, China 
Sandro D’Allessandro, Physician, Mayor of Benevento, Italy, (2001-2006) 
Enrico D‘Emilia. National Xnstltute for Preventlon and Worker Safety, Monteporrio, Italy 
Emillo Del Gluduice, National Institute for Nuclear Physics, Milan, Italy 
Antonella De NinnoJtalian Natlonal Agency For Energy, Environment &Technology, Frascati, Italy 
Alvaro A. De Salles. Universidade Federal do Rio Grande do SUI, Port0 Aiegre, Brazil 
Livio Giullanl, East VenetoaSQuth Triol, National Inst. Preventlon S Worker Safety, Camerino University 
Yury Grigoryev, Institute of Biophysics; Chairman, Russian National Committee NIERP 
Settimo Grlmaldl, Inst. Neurobiology a Molecular Mediclne, National Research, Rome, Italy 
Lennart Hardell, Department of Oncology, University Hospital, Orebro, Sweden 
Magda Havas, Envlronmental a Resoume Studies, Trent University, Ontario, Canada 
Gerard Hyland, Warwick Unlversity, UK; International Inst. Biophysics, Germany; EM Radiation Trust, UK 
Olle lohansson, Experimental Dermatology Unit, Neurosctence Department. Karollnska Institute, Sweden 
Michael Kundi, Head, Institute Environmental Health, M e d l c a l  University of Vienna, Austria 
Henry C. bl, Department of Bioengineering, University of Washington, Seattle, USA 
Mario Ledda, Inst. Neuroblology a Molecular Medicine, Natlonal Council for Research, Rome, Italy 
Yi-Ping Lin, Center of Health Risk Assessment a Polky, National Taiwan University, Taiwan 
Antonelb Lid, Inst. Neurobiology a Molecular Medicine, National Research Council, Rome, Itaiy 
Fiorenzo Marinelil, Institute of Immunocytology, National Research Council, Bologna, Italy 
El ihu Richter, Head, Occupational & Environmental Medkine, Hebrew University-Hadassah, Israel 
Emanuela Rosola, Inst. Neurobiology I). Molecular Medlclne, National Research Council, Rome, Italy 
Lei1 Salford, Chairman, Department of Neurosurgery, Lund Unlverslty, Sweden 
Nesrin Seyhan, Head. Department of Blophysks; Director, Gazl NIRP Center, Ankara, Turkey 
Morando Soffrlttl, Sdentiflc Director, European Foundatlon for Oncology S Environmental 

Stanislaw Szmbielski, Military Institute of Hyglene and Epidemiology, Warsaw. Poland 
Mikhail Zhadin, Institute of Cell Biophysh, Pushchino, MOSCOW Region. 

Iw. of Releast: SsptFnuber $9, ZDM. F u  nwm I n k v M I l o ~  mnbd EUzabSm Kdky, Manaofng Secmfadac tnlemecbnd Cwmrfsdon For 
Becbnqnetls SaMy flCEUSJ, Yonlspdclanq My. Emu#: Int@Jcms eu WJh. mm.kems.eu 

Sciences, B. Ramauini, Bologna, Italy 

International Commission For Wecmmagnetic Safety. For information, link to Www.icems.eu. 
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Additional signers to the  Benevento Resolution after September 19, 2006: 

3 

lgor Y. Belyaev, Dept. Genetics, Microbiology and Toxicology, Arrhenius Laboratories for Natural Sciences, 
Stockholm University, Stockholm, Sweden 
Maum Cristaldi, Dip, B.A.U. Universita degli Studi "La Sapienza', Roma, Italia 
Suleymsn Dasdag, Biophysics Department of Medical School, Dicle University, Diyarbakir, Turkey 
Sandy Doull, Consultant, Noel Arnold E Associates, Box Hili VIC, Australia 
Reba Goodman, Prof. Emeritus, Clinical Pathology, Columbia University, New York, New York, USA 
Luisa Anna Ieradi, Istituto per Io Studio degli Ecosistemi C.N.R., Roma, ltalia 
Lukas H. Hargaritis, Professor of Cell Biology and Radiobiology, Athens University, Athens, Greece 
Vera Markovic, Faculty of Electrical Engineering, University of Nis, Serbia 
Gerd Oberfeld, Federal Salzburg Government. National Medical Management, Public Health Hygiene and 
Environmental Health, Salzburg, Austria 
Zsmir Shalita, Consultant on Electromagnetic Hazards, Ramat Gan, Israel 
Ion Udrolu, Dip. B.A.U., Universita degli Studi 'La Sapienra', Roma. I tal ia 

For svbmission guidelines, see: htto://www.icerns.eulresoiution.htm 

CATANIA RESOLUTION 
September 2002 

The Scientists at the International Conference 
"State of the Research on Electromagnetic Fields - Scientific and Legal Issues", 

organized by ISPESL., the University of Vienna and the City of Catania, 
held in Catania (Italy) on September ljm - 14m, 2002, agree t o  the following: 

1. Epldemioiogical and in vivo and in vitro experimental evidence demonstrates the 
existence of electromagnetic field (EMF) induced effects, some of which can be adverse 
to health. 

2. We take exception t o  arguments suggesting that weak (low intensity) EMF cannot 
interact with tlssue. 

3. There a re  plausible mechanistic explanations for EMF-induced effects which occur 
below present ICNIRP and IEEE guidelines and exposure recommendations by  the EU. 

4. The welght of evidence calls for preventlve strategies based on the precautionary 
principle. At times the precautionary principle may involve prudent avoldance and 
prudent use. 

5. We are aware that there are gaps i n  knowledge on biological and physical effects, and 
health risks related to EMF, which require additional independent research. 

6. The undersigned scientists agree t o  establlsh an international sclentiflc commission to 
promote research for the protection of public health from EMF and t o  develop the 
sclentiflc basis and strategies for assessment, prevention, management and 
communication of risk, based on the precautionary prlnciple. 

Fiorella Belpoggl, Fondazione Ramarzini, Bologna, I ta ly  
Carl F. Blackman, President of the Bioelectromagnetlcs Society (1990-1991), Raleigh, USA 
Martin Blank, Department of Physiology, Columbia University, New York, USA 
Emiiio Del Giudice, ls t l tu to Nazionale dl Fisica Nucleare, Milano, Jtaly 
Livlo Giullani, Camerino University - ISPESL', Venezia, Italy 
Settimio Grimaldi, CNR-Istituto di Neuroblologla e Medicina Molecolare, Roma, I ta ly  
Lennart Hardell, Department of Oncology, University Hospital, Orebro, Sweden 
Michael Kundl, Institute of Environmental Health, Universlty of Vienna, Austria 
Henry Lal, Department of Bioengineerlng, University of Washington, USA 
Abraham R. Liboff, Department of Physics, Oakland University, USA 
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Wolfgang Lascher, Department of Pharmacology, Toxicology and Pharmacy, School of 

Kjell Hansson Mild, President of the Bloelectromagnetiw Society (1996-1997), National 

Wilhelm Mosgtiller, Institute for cancer Research, Univelrity of Vienna, Austria 
Elihu D. Richter, Head, Unit of Occupational and Environmental Medicine, School Of Public 

Umberto Scapagnini, Neuropharmacology, University of Catania, Italy, Member of the 

Stanislaw Szmigielski, Military Institute of Hygiene and Epidemiology, Warsaw, Poland 

Veterinary Mediclne, Hannover, Germany 

Institute of Working Life, Umea, Sweden 

Health, Hebrew University-Hadassah, Jerusalem, Israel. 

Research Comm. of the European Parliament 

* = Istltuto Superlore per la Prevenzione e la Slcurezza del Lavoro, Italy 
(National Institute for Prevention and Work Safety, Italy) 
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Magda Havas, BSc., Ph.D. 
Environmental & Resource Studies 

TRENT UNIVERSITY, PETERBOROUGH, ONTARIO, CANADA, K917B8 
Phone: (705) 748-101 1 ext. 1232, FAX: (705) 748-1569, e-mail mhavas@,tJentu.ca 

Date: January 17,2006 
To: 

Regarding 

Mayor Tom Barren and City Aldermen 
upcoming vote on WiFi for the City of Milwaukee 

I 

First let me introduce myself. 1 am an Associate Professor at Trent University and I have been 
doing research on electromagnetic pollution for the past 12 years. 1 understand that you are 
considering converting the City of Milwaukee into a wireless zone for the convenience of its 
residents and visitors. 

Whalever decision you make should be based on the available scientific evidence. 1 expect that 
you have been told that this form of technology is safe as long as it remains below existing federal 
guidelines. Adverse biological effects have been documented below existing federal guidelines 
(based on thermal effects) and you should be aware that there are no federal guidelines for non- 
thermal effects. 

WiFi simply hasn’t been around long enough for us to know how these particular frequencies and 
intensities are likely to affect people who are exposed to them on a daily basis for years at a time. 
Milwaukee is on the forefront of a large population study with some unwilling participants. 

Below I present some laboratory and epidemiological sWdies documenting the adverse effects of 
radio frequency radiation. Please make your decision wisely with the health of the population in 
mind and no1 just the convenience of this technology. 

SUMMARY 

The success and widespread use of cellular phones has led to the rapid proliferation of cell phone 
antennas worldwide. These antennas are erected in residential areas, near schools, on churches, 
on high rise office buildings,,on hill-tops facing cities with little regard for their combined 
radiation patterns and exposure of the surrounding population. There is no international 
consensus on exposure guidelines, which range orders of magnitudein different countries. 



Guidelines for radio frequency radiation (FWR) are based on thermal effects, yet biological effects 
with non-thermal exposure occur below these guidelines. The United States does not have non- 
thermal guidelines for RFR and the existing thermal guidelines do not protect the public. The 
Public Health Ofice of the government of Salzburg recommended that levels for the sum total of 
all antennas at a particular site not exceed a power density of 1 microwattlrn’ (0.1 
milliwatts/cm2). These are much lower than the guidelines provided by the FCC in the US. 

Municipal authorities approve antenna sites but once the antennas are erected government 
Minisiries (Health, Environment, Occupational Health & Safely, Telecommunication) do not 
monitor the sites for compliance. 

Biological e5ects have been documented and range from cancers to cognitive disorders and 
sleeping dysfimction among humans and abnormal behavior, reduced milk yield miscaniages and 
premature death among farm animals. People who live near cell phone antennas have a higher risk 
of developing leukemia An increasing number of individuals are also becoming sensitive to this 
form of radiation and exhibit signs of elecfriml hprsemit iv iy  (EHS), which has been recognized 
as a disability in Sweden. This illness appears to be increasing and may already &ea between 
2% and 35% of the population. 

Local governing bodies must be provided with scientific information on the biological effects of 
antennas so they can make intelligent decisions regarding siting of these antennas. It is critical 
that antennas not be placed ne% residential areas and near schools since children seem to be 
partjcularly vulnerable to this form of energy. Avoiding these areas would not be possible with 
WiFi technology. 

CELL PHONE ANTENNAS 

Several studies have now documented the response of residents who live near mobile phone 
antennas in various counties. According lo Dr. Grahame Blackwell, as of Feb 2005 all five 
epidemiological studies of people who live near such installations show ill health effects from the 
masts. These include studies in Spain, Netherlands, Israel and Germany. Two of those studies 
are presented below: 

Exnmple #I: Symptom e\perlenced by people in the vicinily of cellularphone bare station. 
/Sadhi 2001, La Presse Me&alef 

In this study the people who lived closest to the cellular antennas had the highest incidences of 
the following disorders: fatigue, sleep disturbances, headaches, feeling of discomfort, difficulty 
conceneating, depression, memory loss, visual disruptions, irritability, hearing disruptions, skin 
problems, cardiovascular disorders, and dizziness (See Figure 1). 

Adverse health effects were reported at distances up to 300 meters. In this case, health is defined 
according to the World Health Organization definition as “the sfafe of complete physical, mental 
and social well-being, and not merely the absence ofdisease or in j rmiv .  Note that these 
symptoms are commonly referred to as electrical hypersensitivity (EHS). 
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Figure 1 .  Response of residents living in the vicinity of a cellular phone base station in Spain 
(Santini 2001). 

Electrohypersensitivity (EHS) is now recognized by the World Health Organization (WHO) and 
is dehed  as: 

"_ . . aphemmenon where individuals experience adverse health effects while 
using or being in the vicinity of devices emanating electric, magnetic, or 
electromagnetic fiela3 (EWFs). . . Whatever its cause, EHS is a real and sometimes 
a debilitatingproblem for the aflectedpersons, while the level o f W i n  their 
neighborhood is no greater than is encountered in normal living environments. 
Their exposures are generally several orders of magnitude under the limits in 
internationally acceptedstamhdr N O  lntematjonal Seminar and Working 
Group meeting on EMF Hypersensitivity, Prague, October 25-27, 2004). 

EHS is classified as a disability in Sweden. Between 2% to 35% of the population may be 
sensitive to electromagnelic energy and this syndrome may be increasing. Symptom include: 
cognitive dysfunction (memory, concentration, problem-solving); balance, dizziness & vertigo; 
facial flushing, s b  rash; chest pressure, rapid heart rate; depression, anxiety, irritability, 
frustration, temper; fatigue, poor sleep; body aches, headaches; ringing in the ear (tinnitus) and 
are consistent with chronic fatigue and fibromyalgia 
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Exmnpk #Z: N a h  &'tu@, Gennnny (November 2004); Report byjive medical &&is. 

The aim of this study was to examine whether people living close to cellular bansmitter antennas 
were exposed to a heightened risk of takiig ill with malignant tumon. What the researchers 
found was that the proportion of newly developing cancer cases was significantly higher among 
those patients who had lived during the pasl ten years at a distance of up to 400 metres from the 
cellular transmitter site, which bas been in operation since 1993, compared to those patients 
living M e r  away, and that the patients fell ill on average 8 years earlier. After five years' 
operation of the transmitting installation, ihe relative risk of getting cancer had trebled for the 
residents of the area in the proximity of the installation compared to the inhabitants of Naila 
outside the area 

SITMG OF CELL PHONE ANTENNAS 

Many jurisdictions worldwide are struggling with siting of cell phone base stations. They have 
yet to be confronted with WiFi antennas. 

Example #3: 7he International Association of Fire Fighters (IAFF) ratified Resolution 15 in 
Boston, August 2004. Resolution 15 slates that "The OLFF oppose the use oflire stations as 
base stations for antennas and towers for the conducrion of cell phone nansmissions until such 
installotions are proven M I  IO be hazardous to the health of our members." Evidence in 
California indicates that fire fighters in a fire hall with a cell phone antenna on the roof have 
abnormal brain activity. 

Exnmple W: United Kingdom: 

Belfasl City Council rarified decisions of its Development Committee (Aug 18,1999) that no 
transmitter masts should be permitted on any Council Property, due to unknown risk and 
substantial public concern. 

Wyre Borough Council, Lancashire believed it was unsuitable to site telecommunication towers 
190 m from primary school and 40 m from houses. 

Scotland Planning Authorities adopted "Precautionary Policy" due to "perceived inadequate 
official advice from Government Departments" 

In England i? Wales, the Local Government Association (LGA) advised member authorities to 
adopt "Precautionary Approach". This decision making process was based on the concept that 
waiting for "conclusive scientific evidence" before acting is potentially flawed. 

EVIDENCE THAT RADIO FREQUENCY RADIATION IS HARMFUL. 

EUrrnple#S: LQboimo?y sludier 

A number of laboratory studies with rodents support the claim that RFR is genotoxic. Lai and 
Singh (2005) reported single- and double-strand breaks in the brains cells of microwave-exposed 
rats (at cell phone frequencies of 2450 MHz, continuous wave) compared with sham-exposed 

j ~ ! ! ~ : ! ~ ~ ~ ~ ' , ; ~ ~ . : . ~ ~ :  C(i ..?,. . .i'j \>$:I! , ' I  <c:!!l:?!:> ,: r<.,I ;,!l;.,,<lt<,,<c, ' , Y ,  ! '5.  'I i ' r- 
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animals. [ h i  andsingh. 2005 lnteroction ofMicrowaves and a Temporally Incoherent 
Magnetic Field on Single and Double DNA Strand Breah in Rat Brain Cells. EIectromognetic 
Biology andMedicine HormerIy Eleciro- and Magnetobiology Volume 24, Number I /2005 
Pages: 23 - 29 1. This energy has the potential 10 initiate tumors in cells. 

Euunple #6: A Review of the Potential Heolih Rkks of Radiofrequency Fieldrfrom Wveless 
Tekzommunicalion Devices 1999. An Werl Panel Reportpreparedat &e requa# of The 
RoyolSoekty of Con& for Heallh Canada 

According to this expert panel there is a growing body of scientific evidence which suggests that 
exposure to RF fields at intensities far less than levels required to produce measurable hating can 
came effects in cells and tissues. These biological effects include alterations in the activity of the 
enzyme ornithine decarboxylase (ODC), in calcium regulation, and in me permeability of the 
blood-brain barrier. Some of these biological effects brought about by non-thermal exposure 
levels of RF could potentially be associated with adverse health effects. 

PRECAUTJONARY PRINCIPLE 

Until appropriate guidelines can be introduced a number of international and national agencies, 
including the US National h t i M e  of Environmental Health Sciences, are recommending 
adoption of the Precautionary Principle that was presented at the Ria Conference on 
Environment and Development in Bradl in 1992. 

The Precautionary Principle (PP) states that: “In order toprorect the environment, the 
precautionary approach shall be widely applied by States according to their capbiliy. Where 
there are threats of serious or irreversible damage, lack offili scientiific certainty shall not be 
used as a reason for postponing cost-effective measures toprevent ent.?ronmental &gradation.” 

The overarching Considerations include: 
I. Scientific Basis for Application 
2. Transparency, Accountability & Public lnvolvement 
3. Cost-Effectiveness 
4. Legal.lssues 
5. International Considerations 

1 strongly uge all levels of government to adopt this principle to ensure protection of the 
populations living immediately around existing cell phone antenna installations and to place new 
antennas at a sufticienl distance to minimize human and animal exposure. Similar advice relates 
to WiFi antennas. 
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LIBRARY DIRECTOR RESIGNS BECAUSE OF WIFI 

A Library Director at a college in Santa Fe, NM IeA her position due to wireless internet (WiFi) in the 
library. Rebekah Zablud Azen, MUS, resigned from her position at Quimby Memorial Library, 
Southwestern College, on December 16”, 2006 after administrators refused io discuss the issue. 

“1 don’t feel that 1 should have to jeopardize my health to secure or maintain employment, but allowing 
oneself to be irradiated is fast becoming a condition of employment for librarians. 1 just said no.” 

B. Blake Levitl, a medical Journalist who has been researching the biological affects of nonionizing 
radiation since the late ‘70’s, and author of: Electromagnetic Fields: A Consumer’s Guide to the Issues 
and How to Protect Ourselves, and Cell Towers: Wireless Convenience? or Environmental Hmord? 
wrote, “Once considered safe environmentslprofessions, librarians and teachers are now in bigh 
risk professions.” 

Azen is not the first librarian to express opposition or leave her position because of WiFi. In Santa Fe, 
four librarians recently signed a petition against WiFi in the public libraries, while several others objected 
to WiFi but were afraid to speak out. There is a librarian on the west coast that has been told not 10 
discuss this issue by library administration and a report of two librarians who moved to rural towns and 
left the profession. 

The proliferation of wireless iechnologies is a growing and serious public health hazard, says Azen. 
‘‘There is no evidence proving safety and an abundance of evidence demonslrating biological harm lo 
living syslems. Anyone who cares to look inlo the vast body of research that has been conducled over the 
past 80 years will find that the weight of evidence points io harm. The only sensible response is 
precauiion.” 

Current safety standards adopted by federal agencies like OSHA were developed by industry groups and 
are obsolete. EPA senior scientist and radiofrequency (lW) radiation expert, Norberl Hankin, wrote, 
“Both the NCRP (National Council on Radiation Protection) and ANSlnEEE standards are 
fherrnolly based and do not apply to chronic non-thermal exposure situaiiona” In other words, if it 
doesn’t “cook tissue,” it is assumed to be safe. Research indicates however that low-power exposure 
(WiFi is “low pow”’) has been shown to have numerous biological effects which can lead to serious 
health consequences, including neurological, cardiological and hormonal disorders, breakdown of the 
blood-brain barrjer, DNA damage, cancers, diabetes and asthma Children, to whom public libraries cater, 
have brains and nervous systems that are still developing; they are particularly wlnerable. 

Among the many scientiss, organizations, governmenl agencies and medical societies issuing 
bans or precautions, Lakehead University, in Canada, prohibits WiFi on its campus; the Public 
Health Depattment in Salzhurg, Austria advises against WiFi in schools; the Schools Department 
in Frankfurl, Germany prohibits WiFi in schools; and the Austrian Medical Association warns 
agahst wireless technologies, including WiFi. The Benevento Resolution is the most recent and 
comprehensive pronouncement by 3 1 scientists internationally. 

The Bene\-ento Resolution http://i~~~i\.icems.eu/docs!Bene\-enlo press release-pdf 
states, “Based on our review of the science, biological effects can occur from exposures to bolb 
Extremely Low Freqoency Electromagnetic Fields (ELF EMF) and Radiorrequency fields (RF 
EMF). More evidence has accumulated that there are health cffecis from occupational and 
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public exposure l o  electric, maguetic and electromagnetic fields, or EMF a l  current exposure 
levels.” Tbe resolution also specifically warns against eaposure l o  WiFi systems 

Azen is also opposed to WiFi in libraries because it creates bamen to access for people with disabilities. 
People with certain types of hearl disease, epilepsy, and others with electromagnetic sensitivity react with 
pain, confusion, and neurological or cardiac symptoms and are effwtively denied access to libraries with 
WiFi. In California alone, a 1998 survey by the California Depl. of Health Services found that 120,000 
Californians were unable to work due to electromagnetic radiation. Today, this number is undoubtedly 
much higher due IO the rapid growth of wireless technologies. 

Librarians have always upheld the principle that access to libraries and information is inviolate, says 
Azen. ”Today, this important library principle is eroding due the unquestioned acceptance of WiFi. 
Libraries should retain their autonomy as %ireless-lke” zones. Instead of rushing to join the herd to go 
wireless, libraries should be building collections on this topic and educating the populace about the 
hazards associated with this technology.” 

Azen says there are other issues as well with WiFi in libraries: libraries are relinquishing their unique role 
by morphing into internet cafks, the provision of special services tothose who have the money 10 afford 
laptops is re-igniting the digital divide, WiFi service imposes a financial and personnel drain on librarjes 
already struggling to build collections and maintain traditional library services, and unsemrd networks 
compromise a libmy’s commitment to protect user privacy and confidentiality. “Social security numbers, 
financial records, and yes, library recork, are all vulnerable in unsecured wjreless networks.” 

Azen says that librarians need to assess technological trends wisely and ensure that the adoption of new 
technologies does not adversely impact public health, restrict access, undermine the treasured principles 
upon which we stand, or erode libraries. She says there are simple solutions to providing more computer 
access, such as installing wired hubs for patrons. 

WiFi is the proverbial elephant in the room. We must, as a profession, begin to open up a dialog on this 
critical issue that is affecting libraries and librarians everywhere, says Azen. 
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Synopsis a n d  Press Statements 

The Biolnitiative Working Group Repon c a l l s  for exposure standards for human exposure to 
electromagnetic fields that are based on the weight of science from a biological perspective. Current US 
exposiire standards are based on an engineering perspective - how strong can the electromagnelic fields he 
in order to allow machinery and lechnology Io function while only guaarding against the heating of l iving 
t i ssue .  

Below are listed the sections of the Biolilitiative Report that are directed to the general public audience. 
The complete repon includes sections that address each o f  the pertinent areas of the scientific record that 
demonstrate biological effects and adverse health ef fects at levels below the current US policy for 
electromagnetic safety. 

A t  the end of this synopsis are the September 17. 2007 stateinen! of the European Environmental ASency 
endorsing the Biolnitiative Report recommendations and the Biolnitiative press release which serves as a 
summary of the thrust o f  the repon and i t s  recommendations. 

Biolnit iat ive Report: A Rationale for a Biologicallybased Public Exposure Standard Tor 
Electromagnetic Fields (ELF and RF). 

The complete report is found at: \vw\\,.bioinitiative.orS 

Sections directed to the general public audience setting out the argument that. based on the weight of 
evidence in the science, the current policies in the United States and many other countries for exposure Io 
ELF and RF electromagnetic fields to do not protect the public. 

SFC'rlON 17: 
Specific recommendations for changes in allowed exposures limits and References bare found at pp. 17-28~ 

. SI.(' 'I10N i. Preface - lays out the motivatioll rhar brought ab0111 the Biolnitiative Working Group Report 

- SEC~rlON 1 :  Summary for the Public 

SI<C710N 2 :  Statement ofthe Problem 

Key Scientific Evidence and Public Health Policy Recommendations 
.. 

S ta tement  in suppor t  of the B io ln i t i a t i ve  Repor t  posted on the website of the E u r o p e a n  
E n v i r o n m e n t d  Agency: 

,r~~~~.cea.euro~a.cu/hiehliehtslradiaIioii-risk-fronl-er.er).d;ly-devicrs-assessed 

Radiation risk from everyday devices assessed 
Puhlished: 17 Sep 2007 

A new report raising concerns about the effecls ofelectrornagnetic fields (EMF) on human health calls for 
rougher safety standards to regulate radiation horn mobile phones, power lines and many other sources of 
exposure in daily l i fe.  The repon. 'Bioinitiative: A Rationale for a Biologically-Based Public Exposure 
Standard for Electromagnetic Fields' was compiled hy the Biolnitiative Working Group, an international 
:roup of scientists. researchers and public health policy professionals. The EEA has contributed to this new 
report with a chapter drawn from the EEA study 'Late lessons from early warnings: the precautionary 
principle 18962000 published in ZOO1 

The EEA study reviews the histories of a selection of public and environmental hazards, such as asbestos, 
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benzene and PCBs. from the first scientifically based early warnings about potentla1 harm, to subsequenl 
precautionary and preventive measures. Cases on tobacco smoking and lead in petrol are forthcomlng 

Although the EEA does not have specific expertise in EMF, the case studies of public hazards analysed in 
the 'Late lessons' publication show that harmful exposures can be widespread before there is both 
'convincing' evidence of harm from long-term exposures, and biological understanding of how that harm IS 

caused. 

'There are many examples of the failure to use the precautionary principle in the past, which have resulted 
in serious and often irreversible damage to health and environments. Appropriate, precautionary and 
proponionate actions taken now to avoid plausible and potentially serious threats to health from EMF are 
likely to be seen as prudent and wise from future perspectives. We musl remember that precaution is one of 
the principles o f  E U  environmental policy,' says Professor Jacqueline McGlade. Executive Director of  the 
EEA. 

Current evidence, although limited, is strong enough to question the scientific basis for the present EMF 
exposure limits, according to the Biolnitiative Working Group. 

Biolnit iat ive Working G r o u p  Press Release  Announcing Release of the Biolni t ia l ive  Report 

State University of New York at Albany - August 31 /Serious Public Health Concerns 
Raised Over Exposure to Electromagnetic Fields (EMF) from Power Lines and  Cell 
Phones 

A n  international working group of scientists, researchers and public health policy professionals (The 
Biolnitiative Working Group) has released its repon on electromagnetic fields (EMF) and health. It raises 
sesious concern about the safety of existing public limits that regulate how much EMF is allowable from 
power lines, cell phones. and many other sources of EMF exposure in daily life. 

Electromagnetic radiation from such sources as electric power lines, interior wiring and grounding of  
buildings and appliances are linked to increased risks for childhood leukemia and may set the stage for 
adult cancers later in life. A report from the Biolnitiative Working Group (www.bioinitiative.orx) released 
on Friday. August 5 I ,  2007 documents the scientific evidence that power line EMF exposure is responsible 
for hundreds of iiew cases of childhood leukemia every year in the United States and around the  world^ 

The report provides detailed scientific information on health impacts when people are exposed to 
electromagnetic radiation hundreds or even thousands of times below limits currently established by Ihe 
Federal Communications Commission (US FCC) and International Commission for Non-Ionizing 
Radiation Protection in Europe (ICNIRP). The authors reviewed more than ZOO0 scientific studies and 
reviews. and concluded that the existing public safety limits are inadequate to protect public health. From a 
public health policy standpoint. new public safety limits, and limits on further deployment of risky 
technologies are warranted based on the total weigh of evidence. 

The repon documents scientific evidence raising worries about childhood leukemia (from power lines and 
other electrical exposures), brain tumors and acoustic neuromas (from cell and cordless phones) and 
Alzheimers disease. There is evidence that EMF is a risk factor for both childhood and adult cancers 

Public health expert and co-editor ofthe Report Dr. David Carpenter, Director, Institute for Health and the 
Environment at the University of Albany, New York asserts: 
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Thrs reporr sronds os o woke-up col l  fhor long-rem1 expositre lo some kinds of EMF ntoy cause Serious 
hPnllh efiecfs. Goodpubl ic  heolrh plonning Is needed now loprrvenr cancers ond neurological diseases 
linked to exposure ropower lines ond orher sources of EMF. 
rnokers that business as usttol is unorcepprable. 

We need IO rhtcare people ond our decision- 

Health questions about power line EMFs were initially raised by Nancy Wenheimer. a Colorado public 
health erpert and Ed Leeper, an electr ical  engineer in 1919. Wertheimer noticed that children were twice 
or three limes as likely IO have leukemia tended to live in homes in the Denver, CO area close 10 power 
lines and transformers. Now, there are dozens of studies confirming the link. but public health response 
has been slow in coming, and new standards to protect the public are necessary. 

Brain tumor specialist Dr. Lennarl Hardell, MD, PhD and Professor at University Hospital in Orebro, 
Sweden i s  a member ofthe Biolnitiative Working Group. His work on ce l l  phones. cordless phones and 
brain tumors i s  widely recognized to be pivotal in the debate abou! the safety of wireless radiofrequency 
and microwave radiation. He states: 

The evidencefor riskrJkom prolonged cell phone ond cordless phone use is quite strong when you 
look or people who hove used rhese devices for IOyeors or longer, and when they ore used mainly on 

one side ofrhe heod. 

Brain iumors normally take a long time to develop, on the order of I5 to 20 years. Use of a ce l l  or cordless 
phone is  linked to brain tumors and acoustic neuromas (tumor o f  the auditory nerve in the brain) and are 
showing up after only I O  years (a shorter t ime period than for most other known carcinogens). Thrs 
indicare.s we needreseorch on more long-term users ro undersfand rhe Jul/ risks says Dr. Hardell. 

Dr. Hardells work has been confirmed in other studies on long-lerm users. A summary 'estimate of al l  
studies on brain Iumors shows overall a 20% increased risk o f  brain tumor (malignant glioma) with ten 
years of use. But the risk increases to 200% (a doubling of risk) for tumors on the same side ofthe brain as 
mainly used during ce l l  phone calls. He adds: 

Recrnr .sf~,dies that do  not report ina-rased risk of brain /wnors ond ~ C O I U I ~ C  nr1,ruinu.) hrrvr nor 
looked 0 1  heavy users. use over ten yeors or longer, ond do nor look or fhe port ofrhe brain wh ich  

uwvld remonnbly have exposure ro prodtrce a fumor. 

Wireless technologies that rely on microwave radiation to send emails and voice communication are 
thousands of times stronger than levels reponed to cause some health impacts. Prolonged exposure l o  
radiofrequency and microwave radiation from cel l  phones. cordless phones. c e l l  towers, WI-FI and other 
wireless technologies have linked to physical symptoms including headache, fatigue. sleeplessness. 
dizziness. changes in brainwave activity, and impairment of concentration and memory Scientists repon 
that these effects can occur with even very small levels of exposure, if i t  occurs on a daily basis. Children 
in particular are vulnerable to harm from environmental exposures of a l l  kinds. 

Co-editor o f  the repoil. Cindy Sage of Sage Associates slates: 
Prfblic hrohh ond EMFpo l icy  a p r r r s  have now given /heir opinion ofthe weight ofevidence The 

rxis-iuring FCC ond inrernotionol IimiIJfor public and occuporiunol exposure IO e lec~ro~nugnr f i r l i e lds  
ond rorliofrequenq. radiation ore nor protective ofpublic hrolrh. New biologicolly-bosedpablir and 
occupofionol erporure ore recommended IO oddress bioefiects andpotenriol odverse heolfh effects Of 

chronic aposi t re.  These efecrs ore now widely reported IO occitr of exposure levels signi/conl ly below 
most cwrenr nofionol and inrernarionol limirs. 

Biologically-based exposure standards are needed to prevent disruplion of normal body processes. Effects 
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are reported for DNA damage (genotoxicity that is directly linked to integrity of the human genome). 
cellular communication. cellular melaholism and repair, cancer surveillance within the body: and for 
protection against cancer and neurological diseases. Also reported are neurological effects including 
changes in brainwave activify during cell phone calls, impairment of memory, attention and cognitive 
function: sleep disorders, cardiac effects: and changes in immune function (allergic and inflammatory 
responses). 

Sage says: 
The Working Group recommends a biologically-based exposure limit rhar is  protective against exrremely- 
10iv Jrrquency (power llne) and radiojeqrrencyfields which. with chronic exposure. can rrasonoblv be 
prrsamed ra resulr in signijiconr impacrs ru heulrh and well-being. 

Contributing author Dr. Martin Blank, Columbia University professor and researcher in 
bioelectromagnetics, wrote the section on stress proteins for the Biolniliative Report. He points out: 

Cells in rhe body read IO EMFs  as porenrially harmful. just like Io other environmenlal toxins. 
including 
or very 
119 

heavy merals and roxic chemicals. The DNA in living cells recognizes e lec fron~agne~ic .~e ld~ 
low levels of exposure: andproduces a biochemical srress response. The rcirnrfic rvideni.? IC,//.\ 
rho! our sofety ~randardr are inadequare, and rho, we musrproren oursrlvesjrom exposure 10 

E M F  due IO powerlines. cell phones and the like. 

Contact: 
E-mail - info@bioinitialive.org 
Tel. - Co-editor Cindy Sage (805)969-0557 

Co-editor David 0. Carpenter (51 81525.2661 
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Blind Faith in Wireless Technology - 
Facts Everyone Should Know 

Humans are electromagnetic beings. Our cells continuously communicate with each 
other through electrical micro currents. Wireless technology (i-e. cell phones, wireless 
computers, radar, radioltelevision broadcast) transmits information through the use of 
electromagnetic radiation (EMR). This ever-increasing background radiation has the ability 
to disrupt the communication between our body‘s cells, resulting in abnormal functions in 
the developing cells of children, as well as adults and other living creatures. 

Even though some radiation is natural, the emissions coming from these 
technologies contain very different characteristics than anything that exists in nature, at 
levels much higher than the earth’s natural background. The intensity level of 900 
Megahertz radiation required to operate a cellular telephone is 2 billion times higher than 
the earth‘s natural radiation or the levels at which human beings evolved. 

People who live in close proximity to a transmitling facility (such as roof-mounted 
antennas or freestanding towers) have already begun to exhibit symptoms of 
environmental EMR exposure. Symptoms include: short-term memory loss, sleep 
disturbances, nausea, chronic headaches, skin rashes, fatigue and disorientation. In 
August of 2004, the International Association of Firefighters - the largest labor union for 
firefighters in the US and Canada - voted not to allow new antenna facilities to be placed 
on or near fire stations. Firefighters are among the first workers to be exposed to low-level 
transmitting antennas for sustained periods of time over the past few years. Many are now 
beginning to show symptoms of environmental EMR exposure. This should automatically 
raise concerns for children in schools with wireless computer networks, and send up red 
flags to boards of education considering leasing school property for cell towers. 

The United States government safety rules for maximum allowable exposure to 
citizens from an antenna or cell phone do not take scientific studies past 1985 into 
consideration. The current Federal Communications Commission (FCC) standards for 
ambient exposures were established in 1996, but the FCC has thus far refused to revisit 
them or incorporate 20 more years of pertinent research into their allowances. Adverse 
effects to living cells have been shown worldwide in numerous studies of EMR at levels far 
below those now allowed by the FCC. For example, studies have found that one two- 
minute cell phone call made by a child affects hidher brain activity for up to an hour 
aflerward. 

When we use wireless technology we are not only potentially harming ourselves 
but also those around us - the same way second hand smoke affects others. EMR is a 
form of air pollution, too. A cell phone emits radiation in a radius of approximately 2 yards. 
Children are particularly vulnerable because their cells are still developing. 

Unfortunately because we can’t see EMR, we tend to think it’s not there. But just 
because you can’t see radio and television waves, doesn’t mean you don’t hear the sounds 
or see the pictures. You can’t see cell phone transmissions but the phones still ring. 

Contrary to popular belief, wireless technology has not been proven safe by the 
FCC or the wireless industry itself. This technology has advanced at an unprecedented 
rate without regard to the impact on the health and well being of the people engaged in its 
use, or living in the vicinity of antenna sites. Who will be held responsible? 

For more information and to view many of the international scientific 
studies on record visit our website www.emrpolicv.org. Please feel free to copy and 
distribute this pamphlet. 

PLEASE HELP BY MAKING A DONATION THROUGH OUR WEBSITE! 

mailto:info@emrpolicy.org
http://www.emrpolicv.org


Subject: An Interesting Letter to B. Blake Levitt "Our WFi was making our son Sickl" 

Dear Ms. Levin, 

My son has been having serious ailments over the last 6 months 
including: Severe and constant headaches, leg pains, poor sleep, and 
even heart palpitations. Various specialists were at a loss as to why he 
had these conditions1 The only thing that showed up in extensive 
bloodwork was a low IgA level. I did some research and figured out that 
it may be the WFi Wreless Internet I installed in our home e x a m  6 
months prior. 

So I quieUy unhooked the system, and monitored my son so not to tell 
him of my changes. Sure enough, within hours his headache that he had 
without pause for 6 months went away. We're about 2 weeks from when I 
first disabled the WiFi system and my sons ENTIRE medical symptom list 
has camplete cleared up! No longer does he complain of sore legs or 
headaches, which is a big relief to us. 

Most importantly, his blood panel showed that his IgA levels returned to 
normal. Upon investigation I found that EMFlEMR from Wreless Networks 
can lower Melatonin, which indirectly lowers IgA - there are studies 
that confirm thi. IgA itself is responsible for fighting a VARIETY of 
illness. So we can say indirectly that EMF/EMR may be responsible for 
an extremely wide range of human ailments. 

I have found some schools and some countries are already removing WiFi 
systems because of extremely high levels of complaints from teachers and 
students about ill effects afler their installation.. I believe this 
issue is vastly more dangerous than Cellular towers because of the 
highly concentrated cantinuous sgnal nature of wireless internet. 

I believe there needs to be some detailed and up to date works to 
reflect the rapid increase of high pawered wireless internet networks 
being installed in schools, homes, and cities nationwide. 

Any opinions on this? Kind Regards, 

Robert McNaughton 

Dear Robert. 

"" 

- Original Message - 
From: Paul Dovon 
To: dovon.oauXCQamAi!!.cam 
Sent: Tuesday, March 27.2007 

Thanks for this email. I will pass it along to appropriate people in federal regulatory agencies who need to hear this exact 
kind of information. Just so you know, this is about the 10th such communication within the last year that I have gotten 
describing pretty much the same symptoms. WFi is certainly a problem. When I lecture on cell towers, I now say that a 
never ceases to amaze me that people will fight a cell tower in their neighborhood, then throw in a WiFi system at home 
which is just like inviting a cell tower indoors. The problem with towedinfrastructure now is that they are using 

significantly higher frequencies due to the FCC licensing of broadband, i.e. telecom companies can now offer Internet 
access, TV, text messaging, music downloads, etc. etc. Yesterday's old analog cell tower that could cover a 10-15 mile 
radius morphed into digital PCS that could cover about a 3mile radius, and now the "next generation" infrasbucture 
requires antennasltowers every 1-2 miles. These are likely an unsafe technologies, it's just a question of degree and 
exposure parameters. But personal WFi domestic systems are by far the worst right now due to Is very close pmximity 
to people and the higher frequencies at which they operate. And of course whole cities are going WFi. Unfortunately the 
learning curve on this is steep, there are literally NO research funds available in America, and the FCC which controls 
for exposure standards, @-. So everyone Is learnlng about this one i n d v i d u m m y  at a time, 
literally. Eventually the adage that the "plural of anecdote is data" will come to pass. But someone m e d S  to collect the 
information and we don't even have that going on. No one wants to monitor this. Everyone just wants it to be fine. 
People who get into difficulties have no one to tell but a journalist like me. And most MDs are clueless. 
I am glad that you figured out your son's problems so quickly. That's unfortunately rare. Please let me know how he 
progresses. 

Best Regards, 

P.S. I wrote about melatoni 
edited by Stevens, Wilson Underson. That latter is mc - 29 1 -It powerline frequencies but it is full of good information. 

Blake Levitt Cwcdicd L W V , ~ & + - ,  CuLfh01-> 
my first book on this subi-A there is another book called The Melatonin Hypothesis, 


