AGENDA

Lake Park Town Commission
Town of Lake Park, Florida
Special Call Commission Meeting
Monday, March 21, 2016, 6:00 PM,
Lake Park Town Hall
535 Park Avenue

James DuBois — Mayor

Kimberly Glas-Castro — Vice-Mayor

Erin T. Flaherty — Commissioner

Michael O’Rourke — Commissioner
Kathleen Rapoza — Commissioner

Anne Lynch Commissioner-Elect
e VL UL
Thomas J. Baird, Esq. — Town Attorney

Vivian Mendez, CMC — Town Clerk

PLEASE TAKE NOTICE AND BE ADVISED, that if any interested person desires to appeal any decision of the Town
Commission, with respect to any matter considered at this meeting, such interested person will need a record of the
proceedings, and for such purpose, may need to ensure that a verbatim record of the proceedings is made, which record
includes the testimony and evidence upon which the appeal is to be based. Persons with disabilities requiring
accommodations in order to participate in the meeting should contact the Town Clerk’s office by calling 881-3311 at least 48
hours in advance to request accommodations.

A CALL TO ORDER/ROLL CALL

B. PLEDGE OF ALLEGIANCE

C. RESOLUTION(S) - ACCEPTING ELECTION RESULTS
1. RESOLUTION No. 13-03-16 Accepting the Certified Results of the Municipal
Election Tab 1

A RESOLUTION OF THE TOWN COMMISSION OF THE TOWN OF LAKE
PARK, FLORIDA, CERTIFYING THE RESULTS OF THE MUNICIPAL
ELECTION HELD ON MARCH 15, 2016 FOR FOUR (4) COMMISSIONERS.

D. SWEARING IN CEREMONY:
2. Swearing in Ceremony for Commissioners Conducted by the Town Clerk Tab 2




J.

3. SELECTING A VICE-MAYOR: Tab 3

RESOLUTION:
4. Resolution No. 14-03-16 Designation of Signatories for Town Bank Accounts Tab 4

PUBLIC COMMENT:

This time is provided for addressing items that do not appear on the Agenda. Please
complete a comment card and provide it to the Town Clerk so speakers may be
announced. Please remember comments are limited to a TOTAL of three minutes.

QUASI-JUDICIAL HEARING(S):

****************OPE N PU B L I C H EAR I N G *hkkkikkkkikkhkkkikhkkikikkik

5. Site Plan Application for a Proposed 125-foot Stealth “Yard Arm”
Telecommunications Tower at the Lake Park Harbor Marina Tab 5

A. Staff Report
B. Public Comments
C. Commission Deliberation

*khkhkkkkkk CLOSE PU BL I C H EAR I NGS***********

TOWN ATTORNEY, TOWN MANAGER, COMMISSIONER COMMENTS:

ADJOURNMENT:

Next Scheduled Regular Commission Meeting will be held on Wednesday, April 6, 2016
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PARTY INTERVENER NOTICE AND ASSOCIATED
DOCUMENTATION AND REPORT




Community Deveiopment Department
Attn: Nadia DiTommaso

Town Hall, 535 Park Avenue

Lake Park, Florida 33403

To whom it may concern:

WRITTEN NOTICE
HAND DELIVERED
MARCH 3, 2016

fi@mmaemg;y

MAR 03 2015
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Curtis L. Lyman, President of and on behalf of, the Lake Harbour Towers South Condominium Association, will
appear as a Party Intervener {P!} to present testimony at the Commission meeting to be held on March 21, 2016 at
which meeting the Commission will consider an application for the placement of a cellular tower in the Lake Park

maring

Curtl man, PresideTits

561.801.0787 Tohman@abgwealthhcom

Lake Harbour Towers South Condominium Association

301 Lake Shore Drive
Lzke Park, Florida 33403









In addition to Mr. Duckworth’s professional credentials and work history, we are providing the
Commission with Mr. Duckworth’s firm Project History. This history is extensive and provides work
having been completed for the Naval Surface Warfare Center, American Tower {one of the leading
cellular tower companies In America), many nationally known electricat utility companies, telephone
companies, nuclear power plants, energy companies and others across the United States, reviewing and
analyzing atmospheric electrical discharges into man-made facilities {i.e. lightning strikes).

Clearly, Mr. Duckworth is one of the leading experts in lightning strikes and protection and were this a
Court of Law, there is no question but that Mr. Duckworth’s analysis and testimony would be admitted
as that of an expert.

Mr. Duckworth was provided with a full and complete copy of the applicant’s application and site plans
which was received from Ms. Di Tommaso.

Mr. Duckworth’s report and conclusions are annexed and attached hereto as Exhibit 1, but some of his
comments are well worth noting:

“My review of the plans for the installation of this tower indicate that it is not being grounded per IEEE
Std. 1692-2011, “IEEE Guide for the Protection of Communication Installations from Lightning Affects”,
and therefore represents even more danger to GPR damage. However, even if this tower was properly
following this standard it is located in a very poor location, and way too close to many cbjects that could
be harmed from a lightning induced Ground Potential Rise (GPR).” {(emphasis added)

Mr. Duckworth goes on to say,

“Any equipment grounded within 200 to 300 feet of a tower’s grounding system is highly susceptible to
possible GPR damage in good conducting soils, and if the soil were poorly conducting (sandy) equipment
damage may occur at 500 feet away from the tower base. In the currently proposed location at Lake
Park Marina this tower cannot be grounded well enough to prevent damage to the surrounding
buildings, boat dock electrical facilities, pipes and communication cables if struck by lightning.”

Finally, Mr. Duckworth opines,

“I recommend that a different tower site be chosen that is at least 500 feet from the end of the tower
grounding radials recommended in IEEE Std. 1692, to any buildings, boat dock, etc. that is associated
with a marina location. Most importantly, it is imperative that any tower grounding design that is
placed follow the recommendations of IEEE Std. 1692-2011.

The proposed tower grounding design at the Lake Park Marina does not meet |EEE Std. 1692-2011. And
as previously mentioned in this engineering review, it is too close to buildings, boat docks, underground
tanks, wires, pipes, etc. to protect against lightning induced GPR.” {Exhibit 1)

Clearly, upon the basis of Mr. Duckworth’s apinion, alone, the Commission should reject the application
for the installation of this ill-conceived tower in the Lake Park Marina. Failure to do so, and to permit
the installation of a substandard and improperly designed installation will subject the Town of Lake Park
to expensive litigation presently, it will expose the Town and its residents and tenants at the marina to
physical peril and accompanying economic loss if anyone is injured or killed and will impact economic
development within the Town.
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of the Town Code. The Town Commission should follow suit and deny the application on these grounds,
as well.

Sixth: Health Impacts

We have noted that the applicant keeps referring to the Federal Communications Act as being pre-
emptive of the Town’s right to consider the public’s health and safety. Chapter 74 of the Town Code, in
fact, requires the Town to consider the public health and safety of telecommunications towers. Aside
from the clear danger to persons and property identified in Mr. Duckworth’s review of the applicant’s
proposed installation attributable to electrical discharges, there is an emerging body of scientific
evidence that towers such as the applicant’s, when loaded with electromagnetic transmitters, cause
proximate radiation that negatively impacts human health. Perhaps this concept is one of the reasons
that the Town itself adopted Chapter 74, stating a clear preference that telecommunications towers in
the Town be located in non-residential areas and then goes on to state that they should be [ocated, to
the extent possible, in areas where the adverse impact on the community is minimal.

| have attached several articfes from numerous countries outside the United States. In this country, the
mobile telecommunications fobbies have thwarted such studies, though, current studies are being
conducted, especially since technologies have changed since the Federal Communications Act was
passed (i.e. 4G networks emit much more radiation than 2G). In true government fashion, the Federal
Government has been well-behind technological developments in the protection of its citizens, favoring
the telecommunications lobby. Laws passed 20 years ago have not been updated and do not protect
the residents of this Town or the Country, generally. For that reascn, to protect residents, other cities
have established standards for future towers, and prioritized zones that require maximum achievable
setbacks from schools, child care facilities, hospitals, residents and mixed use areas.

The articles attached in Exhibit 5 are enumerated as follows:

1) Report on cell tower radiation by Prof. Girish Kumar, Electrical Engineering Department [IT
Bombay

2) Fact sheet: a list of countries with documentaticn on cell towers and health

3} Excerpt from the London Sunday Times, 4/27/2007

4) Abstract of incidence of cancer near towers from two Israeli medical doctors

5) Abstract from physicists in Spain on “microwave sickness” from radio frequencies

6) A ten-year study in Germany documenting increase cancer and other health risks for people
living in close range to a cellular mast tower

7) Testimony provided on health effects associated with radio frequency in France

8) An American pharmacist reinforcing the need to update the safety standards related to cellular
communications equipment

9} Arecommendation to the United Nations from 190 international scientists in May, 2015 calling
for a restructuring of EMF {electromagnetic frequency) guidelines. Included is the CV of Martin
Blank, PhD, Columbia University who spearheaded the recommendations and is an authority of
the effects of electromagnetic radiation and its effect on our DNA.

The proposed placement of the Tower in the Lake Park Marina poses a clear and present safety risk to
people and property attributable to the tower’s attraction of lightning and Ground Potential Rise. The
proposed placement of the Tower with 300 feet of the front windows of residents of 301 Lake Shore
Drive poses a health hazard attributable to bombarding those residents with massive amounts of



electrornagnetic radiation. The distance needed to reduce exposures down to the general public
precautionary level of 0.010 microwatt per centimeter squared (uW/cm?) is often around a quarter of a
mile {1320 feet) or more. And individuals with EMF hypersensitivity or other serious health issues may
want to consider a much greater safety distance, perhaps a half mile, or even more. Electromagnetic
and radio frequency interference emitted from this tower has the potential for disrupting lifesaving
medical devices such as pacemakers, internal defibrillators, insulin pumps and monitors because of the
close proximity to the building. RG Towers has not presented EMF and RF exposure data throughout
each twenty-four hour period from the proposed cell tower accommodating up to four carriers.

This installation is a threat to the public health and safety of the residents of and visitors to the Town of
Lake Park, both in immediate terms and in terms of exposure to long term EMR emissions.

Seventh: No Showing of Need by the Applicant

The applicant proposes to lease the proposed marina tower to T-Mobile. Telecommunications Chapter
74 of the Town of Lake Park Municipal Code requires a showing of need. Exhibit 6 is a T-Mobhile
coverage map showing coverage for 4G voice and data transmission in our area. Clearly, there is no
need for the placement of the proposed tower in the Lake Park Marina.

Conclusion

The Town Commission of the Town of Lake Park, Florida must follow the lead of the Planning and Zoning
Board and DENY the applicant’s application.

The underlying lease option which fead to the application by the applicant was handled in such a way as
to deny the residents of the Town of Lake Park due process under law. Aswell, there has been no
requisite showing of need by the applicant to any extent that would necessitate the Town Commission
making a decision that flies in the face of its long term Comprehensive Plan goals or Chapter 74 of the
Town Code.

There is credible, overwhelming proof that the plans submitted by the applicant are violative of
generally accepted industry standards with respect to its design and that such design puts the property
and citizens of the Town of Lake Park at immediate risk to the destruction of their property, lives and
health.

The applicant’s application creates a nuisance within the four corners of Chapter 10 of the Town of Lake
Park Municipal Code, which code prohibits the Town Commission from taking actions which would
create a nuisance.

The application is not in keeping with either the letter or spirit of Chapter 74 of the Town of Lake Park
Municipal Code and should be denied.

The application is not in keeping with the Town’s published long term use plan. As well, it would appear
that it violates the Interlocal Agreement between the Town and the County of Paim Beach for the
funding and use of the Lake Park Marina.
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The application will not yield the Town of Lake Park any meaningful or significant economic benefit, and
even if such benefit were to exist, it will be outweighed by the litigation costs associated with proving
enefit, poténtial eminent domain reparations and lost tax revenues.

In shart, for several reasons, the Town of Lake Park Commission must deny this applicant’s application.

Respectfully Submitted,
S

President e Lake Harbour Towers SoU ominium Owners Assoclation

Encl. Exhibits

cc: Town of Lake Park Community Development
Lake Harbour Towers South Condominium Owners Association






o~

el

o

o~

R

—

EXHIBIT 1

e,

R A









lightning will help reduce the magnitude of a resulting GPR, thus reducing the
distance it may travel in the earth and causing damage. My review of the plans
for the installation of this tower indicate that it is not being grounded per IEEE
Std. 1692-2011, “IEEE Guide for the Protection of Communication Installations
from Lightning Affects”, and therefore represents even more danger to GPR
damage. However, even if this tower was properly following this standard it is
located in a very poor location, and way too close to many objects that could be
harmed from a lightning induced Ground Potential Rise (GPR).

Any equipment grounded within 200 to 300 feet of a tower's grounding system
18 highly susceptible to possible GPR damage in good conducting soils, and if
the soil were poor conducting (sandy) equipment damage may occur at 500 feet
away from the tower base. In the currently proposed location at Lake Park
Marina this tower cannot be grounded well enough to prevent damage to the
surrounding buildings, boat dock electrical facilities, pipes and communication
cables if struck by lightning,

I recommend that a different tower site be chosen that is at least 500 feet from
the end of the tower grounding radials recommended in IEEE Std. 1692, to any
buildings, boat dock, etc. that is associated with a marina location. Most
importantly, it is imperative that any tower grounding design that is placed
follow the recommendations of IEEE Std. 1692-2011.

The proposed tower grounding design at the Lake Park Marina does not meet
IEEE Std. 1692-2011. And as previously mentioned in this engineering review,
it is too close to buildings, boat docks, underground tanks, wires, pipes, etc. to
protect against lightning induced GPR.

References:

IEEE Std. 1692-2011: “Guide for the Protectlon of Communication Installations
from Lightning Effects”

IEEE Std. 142-2007: “Recommended Practice for Grounding of Industrial and
Commercial Power Systems”

IEEE Std. 1100-2005: “Recommended Practice for Powering and Grounding
Electronic Equipment”
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NFPA 780-2008: “Standard for the Installation of Lightning Protection
Systems”

UL 96A: “Installation Requirements for Lightning Protection Systems”
National Electrical Code (NEC)

Earth Conduction Effects in Transmission Systems by Erling D. Sunde

Sincerely,

Ernest M. Duckworth Jr., P.E.
President-LPGI & Affiliates
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Mountain Bell / US WEST Communications

Headquarters Staff Manager Loop Transmission & Netwark Protection 1979 — 1988
Responsible for all electrical protection matters to the corporation's 14-state region. This included
policy direction, equipment use, and interpretation of all standards, codes and litigation matters.

C&P Telephone Companies of Virginia

Inductive Coordination & Electrical Protection (ICEP) Engineer 1974 - 1979

Respansible for all electrical protection matters to the corperation. This included policy direction,
equipment use, and interpretation of all standards, codes and litigation matters.

Woestern Electric

Planning Engineer 1969 — 1974
Responsible for the site acceptance, in Morth Dakota, of the Antiballistic Missile System known as
Safeguard to the Corps of Engineers. Specific duties included HVAC, water cooling, and building
chilled water systems.

US Army Corps of Engineers 1966-1968
Reserves 1966-1979
EDUCATION

Master of Science in Electrical Engineering (MSEE), New Jersey |nstitute of Technology, Newark,
New Jersey {June 1871}

Bachelor of Science in Engineering Science {BSEE), University of Rhode Island, Kingston, Rhode
Island {June 1966}

ORGANIZATIONS

Senior Life Member, Institute of Electrical and Electronics Engineers (IEEE)
(1} Member of Power Engineering Society (PES) IEEE 487 Working Group since 1880
(2) Committee Member on the publication of seven (7) IEEE Standards.

National Society of Professional Engineers

National Fire Protection Association

Lifetime Member Strathmore's Who's Who

Lions Club for 37 years

PROFESSIONAL LICENSING

Professional Engineer: State of Colorado since December 13, 1978

Professional Engineer: State of Virginia since November 4, 1977

Professional Engineer: State of New Mexico since February 7, 2002 (Retired)

National Assoclation of Radio and Telecommunications Engineer, NARTE, Engineer First Class
with Master Endorsement since December 5, 1985 {Retired)



ERNEST M. DUCKWORTH, JR., P.E.
962 Coronado Drive
Sedalia, Colorado 80135
{303) 688-5800 Fax: (303) 688-5551

E-mail: duckyern@msn.com
www.lightning-protection-institute.com

SUMMARY

Professional consulting engineer engaged in private practice. Primary areas of expertise include lightning
behavior and control, lightning protection, lightning grounding, electrical substation protection, grounding,
communications design, power design, Ground Potential Rise (GPR) evaluations, electrical fault
calculations, electrical engineering training, lightning grounding fraining, and forensic analysis. Forty one
(41) years of experience as an Electrical Protection Engineer. Thirty-seven publications in magazines and
journals on electrical protection related subjects.

CAREER HISTORY
LPGI & Affiliates
President & CEO 9/2002-Present

LPGI & Affiliates provides professional engineering support in all of the engineering disciplines including
lightning protection, communications protection, isolation, grounding, and forensic analysis. A member of
IEEE Standards Committee's relating to Electrical Protection (1980-present) and Motorola’s R56B
Standards & Guidelines for Communication Sites (2007). Affiliate pariners have engineering disciplines in
mechanical, civil, structural and systems engineering.

Provided over 423 presentations and published 27 papers from 1992 to the present day. A registered
Professional Engineer in the states of New Mexico, Colorado, Virginia, NARTE Certification with Master
Endorsement, Lions Club member since 1975, and a lifetime member of Strathmore's Who’s Who.

SNC Manufacturing Company Inc,

Strategic Accounts Manager 1/2002-8/2002
Responsible for the engineering sales and installation of protection and lsolation equipment for
substations, power plants, and cellular tower sites.

Positron Industries Inc.

Vice President-Power Products Division 3/1993-1/2002
Responsible for worldwide engineering design, sales, and installation of protection and isolation
equipment for all high voltage environments with10 reporting division employees.

US WEST Communications

Technical Systems Manager - Business & Government Services 1991-1993

Senior engineering manager with 15 reporting engineers. Responsible for the systems
engineering to business and government customers.

Technical Support Manager - Government and Education Services 1988-1991
Senior engineering manager with 8 reporting engineers. Respansible for the systems engineering
to government and education customers.
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LPGI & AFFILIATES PROJECT HISTORY

Recent History & Evidence of Successful Completion of Similar Projects

a) Navel Surface Warfare Center (NSWC), Mayport Navel Station, Jacksonville, FL,
Edward Morai, 443-845-6302, Lightning Protection and Grounding Audit for Magnetic
Silencing Facility (MSF)

b) Navel Surface Warfare Center (NSWCCD), Bethesda MD, Bryan Martin 703-489-
8921, Two day Advanced Lightning and Grounding Seminar

c) DRS C3 & Aviation Company, Gaithersburg MD, John Townsend 267-495-9507,
FAA-Std. 019E support for bid on border towers, applying up to date knowledge on
Lightning and equipment building hardening fromn lightning strike damage

d) Columbia County Evans Georgia, Lewis Foster 706-312-7325, Lightning Tower Audit
of 6 towers and grounding and ¢lectrical protection hardening of the 6 equipment
buildings.

e) DYMAX Engineering, Ann Arbor MI, Glenn Keates P.E. 734-730-2855, Lightning
Switchyard Audit to prevent generator shutdown from lightning entering switchyard from
the high voltage transmission lines

f) Utility Design Services (UDS), Edwardsville IL,Chad Boeving 618-797-5269, two day
advanced Lightning and Protection Training Seminar

g) Boy Scouts of America Jamboree Facilities at Mt Hope West Virginia, Charlotte
Sturgis 304-877-7914, detailed lightning audit of jamboree facilities on Mt Hope, WV
with recommendations to minimize lightning exposure to mountain facilities

h) Occidental Permian LTD, Ron Turner 281-785-6031 provide recommendations on
lightning protection to non-metallic storage tanks that were destroyed from lightning
strikes

i) Premier Storage, Huntsville Alabama, Mark Russell 256-797-4482, Crown Castle
Tower Ground Potential Rise (GPR) damage to storage units requiring special grounding
of tower and electrical protection of electronic entry equipment

j) American Tower, Ken Gilbert 919-466-5183 / two day training on grounding and
lightning protection

k) Holy Cross Electric Association Inc., Glenwood Springs, CO, Kevin Milner 970-947-
5427

) Prime Electric, Inc. , Emest Randolph, Indian Hills, Colorado/ Lightning Protection of
home on top of mountain

m) FBI-Houston, Texas, Joe Gothard, 281-413-8774, 1 Justice Drive, Houston, TX. 77092,
two day training course on lightning protection of tower communications locations

n) Hawaiian Electric (HECO), 820 Ward Avenue, Honolulu, HI 96814/Contact Robert
Thompson, Enginecring Manager (808) 543-7598

(1) Two day Electrical Protection & Grounding Seminar (17) attendees

o) Progress Energy, 200 Lucent Lane, Cary NC 27518/Contact Marty Caviness,

Engineering Manager (919) 971-5968
(1) Two day Electrical Protection & Grounding Seminar (16) attendees
p) South Mississippi Electric, 3492 Hwy 42, Hattiesburg, MS 39402/Contact Kelly Massa
Communications Design Engineer (601) 580-6222
(1) Grounding & Electrical Protection Audit of 5 tower sites and 1 substation tower
location
(2) Engineering design report with recommendations



q) Middleton Inc., 1-30S, Bryant, AR 72022/Contact Jeff Hunter, Tower Operations Field
Manager, (501) 765-8788
(1) Two day Electrical Protection & Grounding Seminar
1) WSIL-TV, 1416 Country Aire Dr., Cartersville, IL 62918/Contact Patrick Victoria,
Chicf Engineer (618) 925-6394
(1) TV tower, camera and equipment building grounding
(2) Electrical protection of equipment and power entrance facilities
8) WestStar TV, Ltd, 43 Eclipse Drive, Grand Cayman, KY1-1205, Contact General
Manager Darryl Hather (345) 745-0112
(1) TV tower, camera and equipment building grounding
(2) Electrical protection of equipment and power entrance facilities
t) NexGen Energy Partners, LLC, 12303 Airport Way, Suite 200, Broomfield, CO 80021,
Contact Executive VP Bruce R. Bredickas Ir. (303) 440-6262, Cell (717) 5428797
(1) Wind turbine grounding, electrical protection of equipment and turbine blade
protection from direct lightning strikes (four cases audited in Ohio)
(2) Turbine blade protection from lightning strikes using *Inhibitor’ Air Terminal
technology from Lightning Electrotechnologies Inc., Montreal, Quebec, Canada
u) Ameren Services, 1901 Chouteau, MC 620, St. Louis, MO 63103/Contact Mr. Andy
Morian, Network Engineer (314) 609-5521
(1) Tower and equipment building grounding audits
(2) Lightning and Grounding Standard
(3) Training/2 day Seminar
v) Advanced Moving & Storage, Inc., 7963 Apalachee Pkwy, Tallahassee, FL
32311/Contact Mr. Steve Chaires (850)556-8877
(1) Electrical Protection and grounding for electronic equipment from a close
proximity Verizon Cell Tower that was causing damaging GPR from tower lightning
strikes
w) Rohde & Schwarz, Inc., 1500 Lakeside Pkwy, Ste 100, Flower Mound, TX
75028/Contact Mr. Hans Peter Bauer (469) 713-5332
(1) Lightning strike protection for an RF Absorber Wall using special air terminals
(200kV F-SAT) that ensure lightning leader contact to the terminal
x) Matanuska Telephone Association, Inc., 1740 S Chugach Street, Palmer, AK
99645/Contact Mr. Jim Gage (907) 761-2544
(1) Electrical Protection & Grounding of an Ocean fiber optic cable and manhole
termination
y) Jdo-Carroll Energy/SandPrairie Wireless, 793 Route 20 West, Elizabeth L.
61028/Contact Mr. Jeff Harrelson (800) 858-5522 Ex: 1336
(1) Electrical Protection and grounding specifications for broadband services
provided from towers, water tanks, distribution poles, FM antennas and the associated
equipment buildings and equipment cabinets
z) Eugene Water & Electric Board (EWEB), 500 East 4™ Street, Eugene OR
97401/Contact Mr. Mark Zinniker (541) 685-7449
(1) Electrical Protection and Grounding Specifications for Headquarters
Communications Building and Tower, and two remote mountain tower sites
aa) CH2M HILL Inc, 2300 NW Walnut Blvd, Corvallis, OR 97339/Contact Mr. Bill
Peterschmidt (541) 768-3458
(1) Electrical Protection and Grounding Specifications for three mountain
communication building and tower sites in support of EWERB.
bb) General Dynamics, 8201 E. McDowell Road, Scottsdale AZ 85257/Contact Mr. Harry
Gaul, P.E. (480) 441-5321



(1) Air terminal design on 2000 foot towers to prevent damage to dipole antennas
from direct hits and side flash
cc) KRIV TV FOX News Tower Houston Texas, 5034 McHard Road, Missouri City TX
77489/Contact Mr. Robert Byrne (713) 302-2777
(1) Grounding and electrical protection assessment for the KRIV TV tower Lo
minimize VSWR trips from lightning strikes
dd) Electronics Research, Inc., 7777 Gardner Road, Chandter, IN 47610/Contact Mr. Ron
Lile (812) 925-6000 Ex 252
(1) Grounding and electrical protection assessment for the KRIV TV tower, FOX
News Houston Texas
ee) Contran Corporation, 5430 LBJ Fwy., Suite 1700, Dallas, TX 75240/Contact Mr. Eb
Redford (970) 946-3016
(1) Grounding & Electrical Protection Specification for tower and equipment building
ff) Beech Ridge Wind Farm WYV, Contact Mr. Donald Keef, (530) 223-1413, 1725 East
Cypress Ave., Redding, CA 96002
(1) Grounding design to minimize lightning damage to turbine and equipment
gg) H.B. Robinson Nuclear Power Plant, 3581 W Entrance Rd, Hartsville, SC
29550/Contact Mr. Anthony Eason, P.E. (843) 857-1842
(1) Ground Potential Rise (GPR) Assessment from lightning
(2) Electrical protection and grounding design to prevent lightning induced GPR
hh) Kimberly-Clark Corporation, 5600 Kimberly Way, Loudon TN 37774/Contact Mr.
David Mabius (865) 755-3902, TM3 EE&E Coordinator
(1) Lightning, grounding, and electrical protection assessment for Kimberly-Clark
facility in Loudon, TN
ii) Hargrove Engineers & Contractors, 20 South Royal St, Mobile AL 36652/Contact Mr.
Phil Hamilton (256) 432-4489, VP-North Atlantic Operations
(1) Lightning, grounding, and electrical protection assessment for Kimberly-Clark
facility in Loudon, TN
(2) Kimberly-Clark/Contact Mr. Jerry Dougherty (865) 988-7144, Cell: (865) 755-
0832
jj) Seadrill Americas, Inc., 11210 Equity Drive, Suite 150, Houston TX 77041/Contact Mr.
Adam Noecker (713) 329-2071, Cell: (713) 240-7185
(1) Lightning, grounding, and electrical protection assessment for the West Sirius
Qil Drilling Rig in the Gulf of Mexico
(2) Assessments for Polaris Drill Ship and West Eminence Semi-Submersible Ram
Rig in Brazil
kk) Vantage Point Solutions, 2211 North Minnesota, Street, Mitchell, SD 57301/Contact
Mr. Nathan Weber (605) 995-1747, Cell: (605) 999-6364
(1) GPR Study evaluating the magnitude of the fault current, voltage potential of the
ground grid, and distance to the 300 Volt-Point per IEEE Std. 487-2004
[) Progress Energy, P.O. Box 1981, Raleigh, NC 27602/Contact Mr. Marty Caviness (919)
546-4072, Cell: (919) 971-5568
(1) Lightning, grounding, and electrical protection assessment of a communications
building and Hydroelectric Plant. Report with recommendations, method
guidelines, surge protection equipment, and grounding design to prevent further
harm from lightning strokes
[TITY) Occidental Permian, Ltd., 5 Greenway Plaza, Suite 110, Houston TX
77046/Contacts:
i) Mr. Ron Tumer (281) 785-6031
il) Mr. Justin Saxon (806) 215-3636



111} Mr. Charlie Jividen (806) 215-0109
(1) Lightning, grounding, and electrical protection assessment of an oil field
containing, battery areas, wellheads of different types, towers, microwave
communications, and water plants. Development of a Lightning Protection Standard
that will bring current oil removal operations up to standard and methods for all
future installations
nn) Tri-State G&T Association, Inc., 4331 Fulcrum Way NE, Rio Rancho, NM
87144/Contact; Mr. Mark Conner (303) 452-6111 ex 3834, Cell: (303) 945-1533
(1) Lightning, grounding, and electrical protection assessment of microwave tower
and equipment building on the top of Sandia Crest in Albuquerque, NM. Report
with recommendations and AutoCAD Drawings detailing method guidelines to
protect communication and microwave equipment from lightning strike energy
00) Bravade Inc., 1061 Maitland Center Commons, Suite 204, Maitland, FL 32751/Contact
Mr. Victor Alas Jr. (407) 831-1888, Cell: (321)277-8878
(1) Design of a communications Central Office (CO) grounding system in Las
Vegas, NV, containing high soil resistivity, that is located near a power
substation
pp) Sacramento Municipal Utility District (SMUD), S Street, Sacramento, CA
95817/Contact: Mr. Eric Fritz (916) 732-5988
(1) Ground grid and electrical protection design for two substations, with detailed
engineering and associated AutoCAD Drawings
(2) Ground grid design for an ethanol filling station that is located close to a
substation to prevent possible sparks and surge currents that could cause a fire
qq) Alcatel/Lucent, Wireless Transmission Division, 3400 W. Plano Parkway, Plano, TX
75075/Contact: Mr. Al Heisner (214) 287-7504
(1) Lightning, grounding, and electrical protection assessment of 4 wireless cell sites
in Louisiana
(2) Report with recommendations, method guidelines, surge protection equipimnent,
and grounding design to prevent further harm from lightning strokes
rt) Dominior Energy, Brayton Point Station, Somerset, MA 02726/Contact: Mr. Mario
Silvia (508) 646-5259
(1) GPR Study evaluating the magnitude of the fault current, voltage potential of the
ground grid, and distance to the 300 Volt-Point per IEEE Std. 487-2004
(2) Determination of the earth potential at two specific locations where building
installations were being considered
ss) LSP Energy, L.P., 200 Industrial Drive, Batesville, MS 38606/Contact: Mr. Jim Reeves
(662) 563-1330 Ex. 25
(1) Lightning, grounding and electrical protection assessment of a Power Plant
it} Carolina West Wireless, |19 Church View Lane, Wilkesboro, NC 2865 1/Contact: Mr.
Greg Roark (336) 973-5575
(1) Lightning, grounding, and electrical protection assessment of a communications
building
(2) Grounding and electrical protection recommendations that eliminated any further
damage to equipment from lightning over the last 10 years
uu} Waste Management, 1001 Fannin Street, Suite 4000, Houston, TX 77002/Contact: Mr,
James Kisiel, P.E. (713) 823-7068
(1) Electrical protection assessment of a power plant utilizing audio-tone protective
relaying and coordinating with Verizon, RFL, Dominion Power, and local
personnel
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vv) Global Technology Resources, Inc., 990 S. Broadway, Denver, CO 80209/Contact Mr,
Vince Varga (720) 746-7894, Cell: (303) 808-6783
(1) Lightning, grounding, and electrical protection assessment of a microwave tower
and equipment building on top of the mountains in Parachute, CO
(2) Report with recommendations, method guidelines, surge protection equipment,
grounding design and AutoCAD Drawings to prevent further harm from further
lightning sirokes
wWwW) North Dakota Department of Transportation, 608 East Boulevard Avenue,
Bismarck, ND 58505/Contact Ms. E. Diane Laub (701) 328-2575
(1) Two day training seminar on the electrical protection of towers, equipment
buildings from lightning stroke damage
xx) NextG Networks, Inc., 2216 (’Toole Avenue, San Jose, CA 95131/Contact Ms. Norine
Luker (408) 677-7240
(1) Lightning strike probability assessment in the New Jersey area to power
distribution poles with attached antenna equipment
yy) Sacramento Municipal Utility District (SMUD), S Street, Sacramento, CA/Contact Mr.
Jaspal Deol, P.E. (916) 732-5015
(1) Eiverta Substation grounding to prevent switching noise in control room
zz) Sacramento Municipal Utility District (SMUD), S Street, Sacramento, CA/Contact Mr.
Eric Fritz (916) 732-5988
(1) Video camera failures from power cable fault protection recommendations
aaa) Kansas Turnpike Authority, 3939 SW Topeka Blvd, Topeka, KS 66609/Contact
Mr. Roger Browning (785) 842-0226 ext: 3252, Cell: (785) 224-9108
(1) Tower and Toll Booth lightning protection and grounding standard for the
Kansas Turnpike
bbb) CIFR, Inc., P.O. Box 2459, Kirtland, WA 98083/Contact Mr. Chuck Paul (360)
863-9333
(1) Lightning and grounding protection to CAMSS40EX Temporary Shelters
(2) Installation kits developed for military installations
cce) Trillion Partners, 9208 Waterford Centre Blvd, Austin, TX 78758/Contact Mr.,
Steve Davis (512) 334-4103, Cell: (512) 484-2029
(1) Tower lightning and grounding standard for broadband services to schools
ddd) Progress Energy, P.O. Box 1981, Raleigh, NC 27602/Contact Mr. Marty
Caviness (919) 546-4072, Cell: (919) 971-5968
(1) Tower and grounding audit for Methods Communications Building
(2) Recommendations for tower grounding and entrance of coax cables
(3) Note: no further lightning damage in the last two years
eee) Tacoma Power, 3628 S. Street, Tacoina, WA 98409/Contact Joshua M. Kay,
P.E. (253) 502-8285
(1) Grounding and lightning protection study of the Wynoochee Dam
(2) Lightning Protection and Grounding Standard for Tacoma Power
fff) Reliant Energy, P.O. Box 148, Houston, TX 77001/Contact Mr. James Elder (713) 497-
6122, Cell: (832) 256-5177
(1) GPR Study for the Mandalay Power Station, Oxnard, CA
£gg) Texas Eastern Transmission (Duke Energy), 217 University Drive, Lemnont
Furnace, PA/Contact Mr. Rudy Mangini (724) 208-4202
(1) Develop a Lightning and Grounding Standard, and specifically design grounding
systems for Bakersville Tower Site and Holbrook Tower Site.
hhh) Texas Eastern Transmission (Duke Energy), 1462 River Road, Marietta,
PA/Contact Mr, Tom Talley (717) 329-7568



(1) Design a lightning hardened grounding system for Grantville Microwave Tower
Site
iil) Wesley United Methodist Church, 5302 Hwy 698, Greenville, TX/Contact Bill
Gannaway (903) 457-4582
(1) Investigate clectromagnetic wave damage from lightning strike to electronic
equipment i.e.; microphones, video equipment, sound equipment, and organ
(2) Develop a lightning protection system for building and equipment utilizing
NFPA 780-2000 and a design of a Faraday Cage for the Organ electronics
1ij) Matanuska Telephone Association, 1740 S. Chugach Street, Palmer, AK/Contact Mr,
Jim Gage (907) 761-2544 & Contact Mr. Mitch Vieu (907) 761-2194
(1) Design grounding systems for Remote Terminals placed in soil that has very
high resistivity in order to protect communication equipment against lightning
stroke
kkk) Greshman, Smith & Partners for the State of Tennessee Department of
Transportation, 6750 Poplar Ave, Suite 100, Memphis TN 38138/Contact Mr. Rodney
Chester, P.E. (901) 233-7734
(1) Support RFP development for microwave tower grounding for Wireless
Backbone Project IM-098-4(8)
111) SAIC Corporation, Systems Integration Division, 1227 S. Patrick Drive, Suite 110,
Satellite Beach, FL/Contact Mr. Randy Straley (321) 779-6014
(1) Support RFP development for grounding against lightning damage on projects
for the Nuclear Test Band Treaty IMS Infrasound Stations in Hawaii and
Argentina
mmm) Sacramento Municipal Utility District (SMUD), S Street, Sacramento,
CA/Contacts Mr. Urn Yeo (916) 813-6148 & Mr. Eric Fritz (916) 732-5988
(1) Contracted to review damage to Headquarters buildings from a fault at their
nearby East City Substation
(2) Developed a grounding and electrical protection design from power induction
and East City Substation for over 100 telephones from damage after every fault
(3) East City Substation has had many major faults since and there has been no
further damage to any communications equipment
nnn) DuPont Louisville Works, 4200 Camp Ground Road, Louisville, KY/Contact
Mr. Tom Boyle (502) 775-3174
(1) Lightning Protection and Grounding of the VF Tower and Building, developed a
test procedure
(2) Coauthored a Lightning Protection Standard
000) Verizon Wireless, 500 W, Dove Road, MC 1A16, Southlake, TX 76092/Contact
Mr. William McCoy (682) 831-3163, Mobile PH: (817) 455-7933
(1) Westminster Switch and Tower Site grounding and lightning protection
assessment
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Towers attract lightning strikes.

when lightning strikes a tower, it elevates in voltage as the current passes into the earth through
the tower system ground. This phenomenon is known as lightning induced Ground Potential Rise
or GPR. This GPR represents waves of voltage that ripple out in circle type pattemns away from
the tower base. [f the tower is not properly grounded to dissipate lightning strike energy, the
higher frequency energy will travel sideways on the surface of the earth for considerable
distances as it spreads out.

Towers that are iocated near private property can represent a very serious personnel safety
hazard and can cause much damage to equipment. Because the proposed tower is located in
a very limited space, the recommended minimum grounding system is at least 200 feet of buried
ground conducting wire composed of five hotizontal radials, each 40 feet in length. However,
while radials heip drain the energy, they do not stop the energy. If a higher amp lightning
current strikes o tower near structures, that current is going o hit the structures and affect
anything that is grounded such as boat dock electrical systems, communication cables, wires,
electrical panels, computers, faxes, sewer mains and water pipes.

Equipment damage to private property from tower lightning strikes is widespread throughout the
United States, and the world for that matter. The scenario is always the same. A tower is
constructed and shortly thereafter damage begins to occur to equipment on nearby private
property. The property owner suspects that it might have something to do with the recently
erected tower. The property owner contacts the fower owner and is told that it cannot be the
tower that is the problem.

There are some solutions o reduce lightning induced GPR, however, sometimes these solutions
are not good enough and the ultimate solution requires isolation devices that are quite
expensive. And some damage just cannot be resolved by the private property owner who must
live with repetitive damage during lightning season from a tower owner that denies that they are
the instigator of the problem.

Even if the tower grounding system is designed to properly dissipate lightning strike energy, the
tower will still attract lightning around boats with masts during electrical storms. In the marina the
water table is 14 inches below the earth's surface at low tide and only 8 inches below the
surface at high tide. People in the marina tfouching anything metal will get shocked. Since
Florida is the lightning capital of the United States, a marina is an inappropriate location for a
cell tower,

Because of the magnitude of the current and the resulting surge impedance, lack of a lightning
strike probability report for this tower, lack of a study outlining the lightning induced GFPR effects
on our nearby buildings and on the underground fuel tanks, and lack of zoning regulations
specifically related to division and control instaliations and operation of cellular towers within the
Town application for this tower should be denied.
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LAKE PARK MUNICIPAL CODE

ARTICLE IIL - WIRELESS TELECOMMUNICATIONS TOWERS AND ANTENNAE

Ord, No. 18-1998, § 1, 10-7-1998; Code 1978, § 7.1-51

See. 74-61. - Purpose.

The purpose of this article is to establish regulations and requirements for the siting of wireless
telecommunications towers and antennae. All new towers or antennae in the town shall be subject to
these regulations, except where specifically excluded. These regulations shall not apply to any tower or
antenna that is instatled for the use of a broadcasting facility or is owned and operated by a federally
licensed amateur radio station operator or is used exclusively for receive only purposes. These
regulations are intended to accomplish the following;:

Protect residential districts from potential adverse impacts of towers and antennae.

Encourage the focation of towers in nonresidential areas and to locate them, to the extent possible,
in areas where the adverse impact on the community is minimal.

Minimize the total number of towers throughout the community.

Strongly encourage the collocation on new and existing towers as a primary option rather than
construction of additional single-use towers.

Encourage users of towers and antennae to configure them in a way that minimizes the adverse
visual impact of the towers and antennae through careful design, siting, landscape screening, and
stealth technology.

Facilitate the ability of the providers of telecommunications services to provide such services to the
community through an efficient and timely application process.

Consider the public health and safety of telecommunications towers.

Avoid potential damage to adjacent properties from tower failure through careful siting of tower
structures.

In furtherance of these goals, the town shall give due consideration to the town's comprehensive plan,
zoning map, existing land uses, and environmentally sensitive areas in approving sites for the location of
towers and antennae. The town's small geographic size and compact, planned physical layout are unique
among South Florida municipalities. The size and layout of the town result in the close proximity of
differing types of land uses which has the potential to create land use conflicts. In order to protect the
unique nature of the town and avoid land use conflicts, the town has enacted an article which takes that
nature into account in determining separation distances, setback distances and permitting procedures for
wireless telecommunication towers and antennae.
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This article outlines
the results of a study
carrled out in Florlda
in 2004 regarding the

_ effect that cell phane
" tower proximity has
- on residential prop-

erty prices. The study

" involved an analysls

of residential property
sales transaction data.
Both GIS and multiple
regression analysls In
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were used to determine

. the effect of linear

distance of homes to
towers on resldential
property prices. The
results of the research
show that prices of
properties decreased
by just over 2%, on
average, after a tower
was bullt. This effect
gonerally diminlshod
with distance from the
tower and was almost
negligible after about
656 fest.
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The Effect of Distance
to Cell Phone Towers on
House Prices in Florida

by Sandy Bond, PhlD

he siting of cellular phone transmiiting antennas, their base stations, and
the towers that support them (towers) is a public concern due to fears of potential
health hazards from the electromagnetic fields that these devices emit, Negative
media attention to the potential health hazards has only fueled the perception
of uncertainty over the heaith effects. Other regularly voiced concerns about the
giting of these towers are the unsightliness of the structures and fear oflowered
property values. However, the extent to which such attitudes are reflected in
lower property values affected by tower proximity is coniroversial.

This article outlines the results of a cell phone tower study carried out in
Florida in 2004 to show the effect that distance to a tower has on residential
property prices. It follows on from several New Zealand (NZ) studies conducted
in 2003.! The first of the NZ studies examined residents’ perceptions toward
living near towers; while the most recent NZ study adopted GIS to measure the
impact that distance to a tower has on residential property prices using multiple
regression analysis in a hedonic pricing framework. The study presented in this
article was conducted to determine ifhomeowners in the United States make price
adjustmenits that are similar to those of NZ homeowners when buying properties
near towers, and hence, whether the results can be generally applied.

The article commences with a briefliterature review of the previous NZ
studies for the readers’ convenience. The next section describes the research
data and methodology used. The results are then discussed. The final section
provides a summary and conclusion.

1, Sandy Bond and Ko-Kang Wang, “The impact of Cell Phone Towers on House Prices in Residential Neighbor-
haeds,” The Appraisal Jaurnal [Summer 20054 256-277; S, G. Bond, and K. Beamlsh, “Cellular Phone Towers:
Parceived Impact on Residents and Property Values,” Pacific Rim Property Research Journal 11, no. 2 (2005):
168-177; and 5. G. Bond, and J, Xug, “Cell Phone Tower Proximity Impacts on House Prices: A New Zealand
Cage Study" {European Real Estate Soclety and International Real Estate Sacfety Conference, Dublin, Ireland,
June 15-18, 2005).
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Literature Review

Property Value Effects

First, an opinion survey by Bond and Beamish?
was used to investigate the current perceptions of
residents towards living near towers in the case
study city of Christchurch, New Zealand, and how
this proximity might affect property valies. Second,
a study by Bond and Wang? thal analyzed property
sales transactions using multiple regression analy-
sis was conducted to test the results of the iuitial
opinion survey. It did this by measuring the tmpact
of proximity to towers on residential property prices
in four case study areas. The Bond and Xue* study
refined the previous transaction-based study by
including a more accurate variable to account for
distance to a tower.

The city of Christeburch was selected as the
case study area for all the NZ studies due to the large
amount of media attention this area had received
in recent years relating to the siting of towers. Two
prominent court cases over the siling of towers were
the main cause for this attention.’ Dr. Neil Cherry, a
prominent and vocal local professor, brought negative
attention to towers by regularly publishing the possible
health hazards relating to these shructures.? This media
attention had an impact on the results of the studies
outlined next

The Opinion Survey

The Bond and Beamish opinion survey study in-
cluded residents in ten suburbs: five case study
areas (within 100 feet of a cell phone tower) and five
control areas (over 0.6 of a inile from a cell phone
tower). Eighty questionuaires’ were distributed in
each of the ten suburbs in Christchurch (i.e., 800
surveys were delivered in total). An overall response
rate of 468% was achieved.

The survey study results were mixed, with
responses from residents ranging from having no
concerns to being very concerned about proxiin-
ity to a tower. In both the case study and control
areas, the impact of proximity to towers on future
property values is the issue of greatest concern for

LRSI Y

respondents. If purchasing or renting a property
near a tower, over one-third (38%) of the control
group respondents would reduce the price of their
property by more than 20%. The perceptlions of the
case study respondents were less negative, with
one-third of them saying they would reduce price
by only 1%-8%, and 24% would reduce price by
between 10% and 19%.

Transaction-Based Market Study

The Bond and Wang market transaction-based
regression study included 4283 property sales, in
four suburbs, that occurred between 1986 and 2002
(approximately 1000 sales per suburb). The sales
data from before a tower was built was compared to
sales data after a tower had been built to determine
any variance in price, after accounting for all the
relevant independent variables.

Interestingly, the effect of a tower on price (a
decrease of between 20.7% and 21%) was very simi-
lar in the two suburbs where the towers were built
in 2000, after the negative media publicity given to
towers following the two legal cases outlined above.
In the other two suburbs, the results indicated a
tower was either insignificant or increased prices
by around 12%, where the towers had been built in
1894, prior to the media publicity.

The main limitation affecting this study was that
there was no accurate proximity measure included
in the model. A subsequent study was performed
using GIS analysis to determine the impact that dis-
tance to a tower has on residential property prices.
The results from that study are outlined next.

Proximity Impact Study

The Bond and Xue study conducted in 2004 involved
analysis of the residential transaction data using the
same hedonic framework as the previous Bond and
Wang study. It also included the same data as the
previous study, but added six suburbs to give a total
of ten suburbs: five suburbs with towers located in
them aud five control suburbs without towers. In ad-
dition, the geographical (=, ¥) coordinates that relate

Bond and Beamish, “Celiular Phone Towers: Perceived Impact on Residents and Property Values,”

Bond and Wang, “The Impact of Cell Phone Towers on House Prices in Residential Neighborhoods.”

Bond and Xue, “Cell Phone Tower Proximity Impacts on House Prices: A New Zealand Case Study.”

. Meintyre v. Christchurch City Council, NZRMA 283 (1996), and Shirley Primary Schoo! v. Telecom Mobile Communications Lid., NZRMA 66 (1993).

- For example see Nell Cherry, Heslth Effects Associated with Mobi! Base Statlons in Communitles: The Need for Health Studies, Environmental Management

and Design Division, Lincoln University (June 8, 2000); available at http://pages britishlibrary.net/orange/cherryonbasestations, htm.
7. Approved by the University of Auckland Human Subjects Ethics Committee {reference 2002/185).
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to each property’s absolute location were included.
A total of 9,514 geocoded property sales were used
(approximately 1000 sales per suburb).

In terms of the effect that proximity to a tower
has on price the overall results indicate that this
is statistically significant and negative. Generally,
the closer a property is to the tower, the greater the
decrease in price. The effect of proximily to a tower
reduces price by 15% on average. This effect is re-
duced with distance from the tower and is negligible
after 1000 feet.

The study reported here, outlined next, adds to
the growing body of evidence and knowledge from
around the world on property value effects from cell
phone towers.

Florida Market Study

The Data

Part of the selection process was to find case study
areas where a tower had been built that had a suffi-
cient number of property sales to provide statistically
reliable and valid results. Sales were required both
before and after the tower was built to study the effect
of the existence the tower had on the surrounding
property’s sale prices.

Case study areas were selected using both GIS
maps that showed the location of celiular phone
towers, and sale price and descriptive data about
each property located in Orange County. The maps
and sales data were obtained from the Florida Geo-
graphic Data Library (FGDL).®

Approximately 60% of the towers located in
QOrange County were constructed between the years
1990 and 2000. Additionally, frequency distributions
of properties sold during that period indicate that
twenty of the towers have the greatest potential for
impact on the price of residential properties, based
on the greatest number of residential properties close
to each tower. These twenty towers were selected to
construct a data set for the study.

Parcel data recorded in the FGDL was collected
from the Office of the Property Appraiser for Orange

County, Florida.’ Residenlial properties that sold
between 1990 and 2000 (the years the towers were
constructed) and that are closest to the twenty towers
were selected. Areas close to Interstate 4 and limited
access roads were avoided to ensure sale prices (i.e.,
home buyers’ choices) were not affected by highway
access or traffic noise variables. Similarly, proper-
ties south of Colonial Drive were avoided due to the
lower socioeconomic nature of that location. The
final areas were selected after site visits had been
made to verify that each mapped tower existed, to
confirm the Iocation of the homes to the tower, and
to ensure nonselected towers were not located near
the homes that might impact on the study resulis.
Overall, 5783 single-family, residential properties
were selected from northeast Orange County (see
the Location Map in the Appendix).

Varlables

The study mvestigates the potential impact of proxim-
ity to a tower on the price of residential property, as
indicated by the dependant variable S4LE_PRICE."
The study controls for site and structural character-
istics by assessing the impact of various independent
variahles. The independent data set was limited
to those available in the data set and known to be
related to property price, based on other well-tested
models reported in the literature and from valuation
theory. The independent variabies selected include
lot size in square feet (LOT), floor area of the dwelling
in square feet (SQFT), age of the dwelling in years
(A GE), the time of construction (4FTER_TWR), the
closest distance of each home to the associated tower
(DISTANCE), and the dwelling’s absolute location is
indicated by the Cartesian coordinates (XCOORD)
and (YCOORD)."

The effect of construction of a tower on price is
taken into account by the inclusion of the dumny,
independent variable 4FTER_TWR. By including
AFTER_TWR, property prices prior to tower con-
struction can be compared with prices after tower
construction.” Frequency distributions indicate that

8. The FGDL is an assemblage of virtually every geographic data set for Florida that the GeoPlan Center of the University of Florida was able to obtain,
this mostly from government sources, including the Federal Communications Commission.

9. Asreported to the Florida Department of Revenue,
10. Model 1 and Model 2 estimate the log of the SALE_PRICE.

11, Fer further discussion of the significance of the absolute location in the form of {x, ¥} coordinates see Timathy J. Fik, David C. Ling, and Gordon F
Mulligan. “Maodeling Spatial Variation In Housing Prices: A Variable Interaclion Approach,” Real Estate Economics 31 (Winter 2003): G47-670.

12, Dummy variables for each year of residential sales were also incorporated inte both model specifications to control for the potentiaf effects of time

on the price of residential property.
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among the residential properties sold between 1990
and 2000, approximately 80% of the residential prop-
erties were sold after tower construction.

Based on the parcel and tower data for Orange
County, the mean sale price of single-family, resi-
dential property that sold between 1990 and 2000 is
$113,830. The mean square footage is 1535 square feel,
the mean lot size is 8525 square feet, and the mean
age is 14 years. The mean distance from a residential
property to a toweris 1813 feet.’ Descriptive statistics
for select variables are presented in Table 1.

Research Objectlves and Methodology

The study hypothesis is that in areas where a tower
is constructed, it will be possible to observe discounts
made to the selling prices of homes located near these
structures. Such a discount will be observed where
buyers of homes close to the towers perceive them in
negative terms due to, for example, the risk of adverse
health, or aesthetic and property value effects.

The literature dealing specifically with the mea-
surement of the impact of environmental hazards
on residential sale prices (including proximity to
transmission lines, landfill sites, and groundwater
contamination) indicates the popularity of hedonic
pricing models, as iniroduced by Court* and later
Griliches!* and further developed by Freeman'® and
Rosen.” The standard hedonic methodology was
used to quantify the effect of cellular phone towers on
sale prices of homes located near these. GIS was also
adopted to aid the analysis of distance to the towers.

Medel Specification

In hedonic housing models the linear and log-linear
models are most popular. The linear model implies
constant partial effects between house prices and
housing characteristics, while the log-linear model
allows for nonlinear price effects and is shown in
the following equation:

lnl:'i=ba+brX1.i+ bZ"X21'+bIX3i'“
+bX , taD +..+aD +e,

"n+t mom
where:
InP, == the natural logarithm
of sale price
b,=the intercept

b..b; a..a =the model parameter to be
estimated, i.e., the implicit
unit prices for increments in
the property characteristics

&, ... X =the continuous characteristics,
such as land area
D ... D = the categorical (dummy)

variables, such as whether
the sale occurred
before (0) or after (1) the tower
was built

Sometimes the natural logarithm of land
area and floor area is also used. The parameters
are estimated by regressing property sales on the
property characteristics and are interpreted as the
households’ implicit valuations of different property

Table 1 Descriptive Statlstics for Selected Variables, Orange County, Florida

Variable Mean

SALE_PRICE 113830.6
SQFT 1535.367
Lor 8525,193
AGE 13.92755
XCOORD 664108.9
YCOORD 511489.4
DISTANCE 1813.077

Std. Dev. Min. Max.
58816.68 45000 961500
503.8962 672 5428
4363.28 1638 107732
10.03648 0 35
6130.238 640460 671089
2422.946 506361 531096
725.5693 133 6620

Notes: n = 5783. Polynomlal expansions of the independent variables, identified by the VARIABLE2 were included In the interactions in the two mode! specifications

discussed in the methodalogy.

13. |Initially, HEIGHT was also included among the explanatory variables. However, the HEIGHT varable provided ro significant explanatory power.

14, A.T. Court, "Hedonic Price Indexes with Autemotive Examples,” in The Dynamics of Automoblle Demand (New York: General Motors, 1939).

15. 2vi Griliches, ed., Price Indexes and Quaiity Change (Cambridge, Mass.: Harvard University Press, 1971).

16. A. Myrick Freeman, lil, The Benefits of Environmental Improvement: Theory and Practice (Baltimere: Johns Hopkins University Press, 1979).

17. Sherwin Rosen, “Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition,” Journal of Folitical Econamy 82, no. 1 (Jan/Feb

1974): 34-55.
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attributes. The null hypothesis states that the effect
of being located near a tower does not explain any
varialion in property sale price.

To address the many difficulties in estimating
the composite effects of externalities on property
price an interactive approach is adopted.”® To aillow
the composite effect of site, structure, and location
attributes on the value of residential property to
vary spatially, they are interacted with the Cartesian
coordinates that are included in the model."

Unless the hedonic pricing equation provides for
interaction between aspatial and spatial character-
istics, the effects of the explanatory variables on the
dependant variable will likely be underestimated,
misspecified, undervalued, or worse, overvalued.
Including the Cartesian coordinates in the model is
intended to increase the explanatory power of the
estimated model and reduce the likelihood of model
misspecification by allowing the explanatory vari-
ables to vary spatially and by removing the spatial
dependence observed in the error terms of aspatial,
noninteractive models.

Empirical Results

The model of choice is one that best represents the
relationships between the variables, and has a small
variance and unbiased parameters. Adhering to the
methodology proposed by Fik, Ling, and Mulligan
various empirical models were selected and progres-
sively tested. The models were based on other well-
tested hedonic housing price equations reported in
the literature to derive a best-fit model.

To test the belief that the relationship between
S8ALE_PRICE and other specific independent vari-
ables such as SQFT, AGE, and DISTANCE is not a
linear function of S4LE_PRICE, the variables were
transformed to reflect the correct relationship. It was
found that the best result was obtained from using
the log of SALE_PRICE and the square of SQFT,
AGE, and DISTANCE.

The methodology progresses from an interac-
tive model specification, which controls for site
and structural attributes of residential property as
well as the effects of absolute location, to a model

that incorporates the impact of explicit location to
measure the effects of the proximity to towers (as
indicated by DISTANCE) on the sale prices of resi-
dential property.

Preliminary tests of each model, proceeding
from interactive aspatial and spatial estimates, were
executed to identify an appropriate polynomial or-
der, or a model that provided the greatest number of
statistically significant coefficients and the highest
adjusted R-squared value.?' Like the study by Fik,
Ling, and Mulligan, sensitivity analyses suggested
the use of a fourth-order model, at most. Simitarly,
the following model specifications are estimated
with a stepwise regression procedure to minimize
the potential for model misspecification due to
mulicollinearity and to ensure that only the inde-
pendent variables offering the greatest explanatory
power are included in the second model. The study
used Levene’s test for equality of variances. The as-
sumption of homoskedasticity, like the assumption
of normality, has been satisfied.

Model 1 was utilized as a benchmark for the
second model. The sale price (S4LE_PRICE) is es-
timated wsing the following independent variables:
lotsize (LOT); square footage of the dwelling (SQFT);
age of the dwelling in years (4 GE); and the dwelling’s
absolute location (XCOORD) and (YCOORD). To in-
vestigate the effect of tower consiruction on the price
of homes, the dummy variable (AFTER_THR) was
also included. Residential sale prices prior to tower
construction (4FTER_TIR = 0) were compared fo
sale prices after tower construction (4FTER_TWR =
1). With the addition of the absolute location, Model
1 was used to provide a sound model specificalion,
to maximize the explanatory value of the study and
minimize the potential for misspecification in the
estimated second model.

Model 2 includes distance-based measures indi-
cating the property’s explicit location, with respect
to the closest tower. Both explicit distance and the
distance squared were included. Model 2 integrated
the base model (Model 1) with the distance from
the tower to the property. The independent variable
DISTANCEis introduced in the model and interacted

18, Extemnalities include influences external to the property such as school zaning, proximity to both amenities and disamenities, and the socioeconomic

make-up of the resident population.

19, Madel misspecifications could include inaccurate estimates of the regression coefficients, inflated standard errors of the regression coefficients,
defiated partial t-tests for the regression coefficients, false nonsignificant pvalues, and degradation of the model predictability.

20. Fik, Ling, and Mulligan.
21. Ibid., 633.
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with the variables from Model 1. This model is used
1o assess the variation in sale price due to proximity
to a tower.

Table 2 shows the development of a spatial and
fully interactive model specification to estimate the ef-
fects of the proximity to towers on the price of residen-
tial property, according to Model 1, the base model.

In the semilogarithmic equation the interpretation
of the dummy variable coefficients involves the use of
the forinula 106(¢’ -1), where b_is the dummy vari-
able coefficient.® This formula derives the percentage
effect on price of the presence of the factor represented
by the dummy variable.

Results from Model 1 suggest that the price of resi-
dential properties sold after the construction of a tower
increases by 1.47% (i.e.,, AFTER_TWR = 1.46E-02).
Interactions with 4FTER_THR and other variables
also suggest an increase in the price for single-family
residential properties sold after tower construction.
Among the control variables, SQFT increases price by
0.039% with each adgditional square foot of space (i.e.,
SQFT'=3.8BE). /GEreduces price hy 0.25% for each
additional year of age. The £-statistics for the explana-
tory variables SQFT, AGE, XCOORD, and YCOORD
suggest significant explanatory power within the
specification (i.e, SOFT = 47, AGE* = 7, XCOORD =
-7.105 and YCOORD = 6.799). Model 1 accounts for
82% of the variation in the S4LE_PRICE (i.e., Adj.
R-Squared = 0.8218987).

Model 2 introduces the independent variable
DISTANCEto assess the variation in sale price due to
the external effect of a tower. The Model 2 results are

Table 2 Model 1 Results

presented in Table 3; Table 4 provides a summary of
the dislance resulis.

The results clearly show that the price of residen-
tial property increases with the distance from a tower.
The independent variable, DIST{NCE, estimates a
coefficient with a positive sign, which increases with
increasing distance from the tower (i.e., DISTANCE=
5.69E-05). As distance from the tower increases by 10
feet, price of a residential properly increases by 0.57%,
Moreover, the #slatistic associated with the estimated
coefficient indicates the significance of the explanatory
power of this variable (i.e., #statistic = 10.751).

DISTANCE presents significant interactions with
the other independent variables. The #statistics associ-
ated with these inleractions provide strong evidence
that the price of residential property, while highly
associated with site and structural characteristics,
may be significantly impacted by proximity to towers
(i.e., AFTER_TWR*DISTANCE = 3.519; DISTANCE?
=-12.258; DISTANCE*{GE= 4.829).

Further, although the estimated effect of the ex-
Planatory variable AFTER_TFR continues to suggest
that the value of residential property increases with
the distance from towers, the interactive nature of
AFTER_TWR with DISTANCE? suggesis that the effect
of AFTER_T¥WR may vary due to varying distances
fromn the tower. Indeed, the estimated coefficient for
AFTER_TWR from Model 1 is diminished in Model 2
when the explicit, distance-based locational attribute is
included in the model specification (i.e., Model 1, 4/~

TER_TWR=1406E-02 (1.47%); Model 2, 4FTER_TWR
= 0.012722 (1.28%)).

Est. Std.
Varlables Coefficlent Std. Error Coefficient t-Stat Significance
Constant 3.689244 0,257416 14.332 0.0000
AFTER_TWR 1.46E-02 5.08E-03 0.0353 2.867 0.0042
AFTER_TWR*AGE 5.99E.04 2.62E-04 0.0395 2.290 0.0221
AFTER_TWR*LOT 8.79E-07 2.91E-07 0.0272 3.018 0.0026
SQFT 3.8BE04 8.20E-06 1.2072 47.368 0.0000
SQFT? -3.02E-08 1.90E-09 -0.3779 -15.912 0.0000
SQFT*AGE 3.52E-07 1.78E-07 0.0429 1.982 0.0475
AGE -2.81E-03 5.17E-04 0.1739 -5.429 0.0000
AGE? 7.12E-05 9.94E-06 0.1527 7.165 0.0000
XCOORD -1.14E-06 1.61E-07 -0.0432 -7.105 0.0000
YCOORD 3.06E-06 4. 48E-07 0.0456 6.799 0.0000

Notes: n = 5783. Adjusted f? = 0,8215987.

22. Rebert Halvorsen and Raymend Palmquist, *The Interpretation of Dummy Variables in Semilogarithmic Equations.” American Economic Review 70, no,

3 (lune 1980} 474-475.
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Table 3 Model 2 Resulis

Est. Std.
Varfable Coefticlent Std. Error Coefflclent -Stat Significance
Constant 3.087387 0.268028 11.556 0.0000
AFTER_TWR 0.012722 4,42E-03 0.0309 2.877 0.0040
AFTER_TWR*AGE
AFTER_TWR*LOT 1.26E06 2.86E-07 0.0389 4,400 0.0000
AFTER_TWR*DISTANCE? 2. 72609 7.73E-10 0.0550 3.519 0.0004
SQFT 4,01E-04 8.45E-06 1.2464 47.460 0.0000
SQFT? -3.04E-08 1.93E09 0.3797 -15.726 0.0000
SQFT*AGE
AGE -2.80E-03 3.95E-04 0.4731 -7.077 0.0000
AGE? 6.72E05 9.70F-06 0.1442 6.931 0.0000
XCOORD -1,61E-06 1.63E07 0.0610 -9.911 0.0000
YCOORD 4, 70E-086 4.80E07 0.0702 9.798 0.0000
DISTANCE 5.69E05 5.29E06 0.2548 10.751 0.0000
DISTANCE? -1.4SE-08 1.22E-09 0.2927 -12.258 0.0000
DISTANCE*AGE 6.20E-07 1.28E0Q7 0.0808 4,829 0.0000
DISTANCE*SQFT -5.43E09 2.71E09 -0.0568 -2.002 0.0453

Notes: n = 5783. Adjusted R? = 08282641

Table 4 Summary of Model 2 Locatlon Results

Varlable Estimated Coefficient (% Impact on Price)
DISTANCE 5.69E-05 (5.69-03%)
DISTANCE? -1.49E-08

Note: AD). R? = 0.8282841

Limitations

This study analyzed residential property sales from
different but neighboring suburbs as an entire data
set, ie., the suburbs were grouped together and
analyzed as a whole. The absolute location was
included in the model to take into account compos-
ite externalities as well as to allow these and other
independent variables in the model to vary spalially,
and therefore preclude the need to analyse neighbor-
hoods separately. However, it is possible that not all
neighborhood differences were accounted for.

For example, when comparing these resulis to
those from the NZ study by Bond and Xue, itappears
the results from both studies based on an analysis
of the whole data set were similar. Towers have a
statistically significant, but minimal, effect on the
prices of proximate properties. However, what the
NZ study showed by analyzing the suburbs sepa-
rately was that substantive differences exist in the
effect that towers have on property prices between
suburbs, since the distribution of the property sale
prices is quite different in each. It is possible that if
the current study had analyzed suburbs separately
that similar differences would have been found.

@ The Appralsal Journal, Fall 2007

Summary and Conclusions

This article presents the resuits of a study carried out
in Florida in 2004. The study involved the analysis
of market transaction data of single-family homes
that sold in Orange County between 1990 and 2000
to investigate the effect on prices of property in
close proximity to a tower. The results showed that
while a tower has a statistically significant effect on
prices of property located ncar a tower, this effect
is minimal.

Each geographical localion is unique. Residents’
perceptions and assessments of risk vary according
to a wide range of processes including psychologi-
cal, social, institutional, and cultural. The results
of this study may vary with the NZ results not only
due to the differences in study design (for example,
this study excluded an analysis at a neighhorhood
level), but also due to differences in the landscape.
In New Zealand, there are fewer structures such as
high voltage overhead transmission lines, cell phone
towers, and hillboards than there are in the United
States. As a result, it is possible that U.S. residents
simply have become accustomed to these features
and so notice them less.

The value effects from towers may vary over time
as market participants’ perceptions change due to in-
creased public awareness regarding the potential (or
lack of) adverse health and other effects of living near
a towers. Further research into factors that impact on
the degree of negalive reaction from residents living
near these structures could provide useful insights that

The Etfect of Distance to.Cell Phone Towers an House Prices in Flotida



help explain the effects on property price. Such fac-
tors might include, for example, the kinds of health
and other risks residents associate with towers; the
height, style, and appearance of the towers; how vis-
ible the towers are to residents and how they perceive
such views; and the distance from the towers resi-
dents feel they have to be to be free of concerns.

As the resulis reported here are from a case
study conducted in 2004 in a specific geographic
area (Orange County, Florida) the results should not
be generally applied. As Wolverton and Bottemiller
explain,

The limits on generalizatlons are a unlversal problem
for real property sale data because analysis is con-
strained to properties that sell and sold properties are
never a randomly drawn representative sample, Hence,
generalizations must rely on the weighl of evidence
from numerous studies, samples, and locations.®

Thus, many similar studies in different geo-
graphic locations would need to be conducted to
determine if the results are consistent across time
and space. Such studies would need to be of similar
design, however, to allow valid comparison between
them. As suggested by Bond and Wang, the sharing
of results from similar studies would aid in the de-
velopment of a global database to assist appraisers

in determining the perceived level of risk associated
with towers and other similar soructures from geo-
graphically and socioeconomically diverse areas.
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Using GIS to Measure the Impact of Distance
to Cell Phone Towers on House Prices in Florida

Keywords: Cellular phone base stations — GIS - health risks — multiple regression analysis —
property values - stigma

Abstract:

The siting of cellular phone transmitting antennas, their base stations and the towers that support
them (fowers) is a public concern due to fears of potential health hazards from the electromagnetic
fields (EMFs) that these devices emit. Negative media attention to the potential health hazards has
only fuelled the perception of uncertainty over the health effects. The unsightliness of these
structures and fear of lowered property values are other regularly voiced concerns about the siting
of these towers. However, the extent to which such attitudes are reflected in lower property values
affected by tower proximity is controversial.

This paper outlines the results of a study carried out in Florida in 2004 to show the effect that
tower proximity has on residential property prices. The study involved an analysis of residential
property sales transaction data. Both GIS and multiple regression analysis in a hedonic framework
were used to determine the effect of actual distance of homes to towers on residential property
prices.

The results of the research show that prices of properties decreased by just over 2%, on average,
after a tower was built. This effect generally reduced with distance from the tower and was almost
negligible after about 200 meters (656 feet).

1. Introduction

This paper outlines the results of one of the first US-based cell-phone tower studies. The research
was carried out in Florida in 2004 to show the effect that distance to a CPBS has on residential
property prices. It follows on from several New Zealand (NZ) studies conducted in 2003.' The
first of the earlier NZ studies examined residents’ perceptions toward living near CPBSs, while the
most recent NZ study adopted GIS to measure the impact that distance to a CPBS has on
residential property prices using multiple regression analysis in a hedonic pricing framework. The
current study was conducted to determine if US residents respond similarly to those in NZ towards
living near CPBSs and hence, whether the results can be generally applied.

The paper commences with a brief literature review of the previous NZ studies for the readers’
convenience as well as the literature relating to property value effects from other similar
structures. The next section describes the research data and methodology used. The results are then
discussed. The final section provides a summary and conclusion.

! Bond, S.G. and Wang, K. (2005). "The Impact of Cell Phone Towers on House Prices in Residential Neighborhoods",
The Appraisal Journal, Volume LXXIII, No.3, pp.256-277, Bond, $.G., Beamish, K. (2005). “Cellular Phone Towers:
Perceived Impact on Residents and Property Values™, Pacific Rim Property Research Journal, vol. 11, no. 2, pp. 158-
177 and Bend, S.G. and Xue, I. {2005). “Cell Phone Tower Proximity Fmpacts on House Prices: A New Zealand Case
Smdy”, European Real Estate Society and International Real Estate Society Conference, June 15-18, Dublin, Ireland.

.
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2, Literature Review

2.1 Property Value Effects

First, an opinion survey by Bond and Beamish (2005) was used to investigate the current
perceptions of residents towards living near CPBSs in a case study city of Christchurch, New
Zealand and how this proximity might affect property values. Second, a study by Bond and Wang
(2005) that analyzed property sales transactions using multiple regression analysis was conducted
to help confirm the results of the initial opinion survey. It did this by measuring the impact of
proximity to CPBSs on residential property prices in four case study areas. The Bond and Xue
(2005) study refined the previous transaction-based study by including a more accurate variable to
account for distance to a CPBS.

The City of Christchurch was selected as the case study area for all the NZ studies due (o the large
amount of media attention this area had received in recent years relating to the siting of CPBSs.
Two prominent court cases over the siting of CPBSs were the main cause for this attention.” In
summary, the Environmental Court ruled in each case that there is no established adverse health
effects arising from the emission of radio waves from CPBSs as there is no epidemiological
evidence to show this. However, in the court’s decisions they did concede that while there is no
proven health affects that there is evidence of property values being affected by both of the above
allegations.

These court cases were only the start of the negative publicity surrounding CPBSs in Christchurch.
Dr. Neil Cherry, a prominent and vocal local Professor, served only to fuel the negative attention
to CPBSs by regularly publishing the health hazards relating to these structures.” This media
attention had an impact on the results of the studies, outlined next.

2.2 The Opinion Survey
The Bond and Beamish (2005) opinion survey study included residents in ten suburbs: five case |
study areas (within 100 feet of a cell phone TOWER) and five control areas (over 0.6 of a mile
from a cell phone TOWER). The five the case study suburbs were matched with five control
suburbs that had similar living environments (in socio-economic terms) except that the former are
areas where a CPBS is located, while the latter are without a CPBS. Eighty questionnaires’ were
distributed to each of the ten suburbs in Christchurch (i.¢. 800 surveys were delivered in total).
After sending out reminder letters to those residents who had not yet responded, an overall
response rate of 46% was achieved. Over three-quarters (78.5%) of the case study respondents
were homeowners compared to 94% in the control area.

The results were mixed with responses from residents ranging from having no concerns to being
very concerned about proximity to a CPBS. Interestingly, in general, those people living in arcas
further away from CPBSs were much more concerned about issues from proximity to CPBSs than
residents who lived near CPBSs.

2 Melntyre and others vs. Christchurch City Council [1996] NZRMA 289 and Shirley Primary School vs. Telecom
Mobile Communications Lid [1999] NZRMA 66

*For example, Cherry, N, (2000), “Health Effects Associated with Mobil Base Stations in Communities: The Need for
Health Studies,” Environmental Management and Design Division, Lincoln University, June 8. Available from:

http://pages britishlibrary.net/orange/cherryonbasestations.hitm.
4 Approved by the University of Auckland Human Subjects Ethics Committee (reference 2002/185).



Over 40% of the control group respondents were worried a lot about future health risks, aesthetics
and future property values compared to the case study areas where only 13% of the respondents
were worried a lot about these issues. However, in both the case study and control areas, the
impact of proximity to CPBSs on future property values is the issue of greatest concern for
respondents. If purchasing or renting a property near a CPBS, over a third (38%) of the control
group respondents would reduce price of their property by more than 20%. The perceptions of
the case study respondents were again less negative with a third of them saying they would reduce
price by only 1-9%, and 24% would reduce price by between 10 and 19%.

Reasons for the lack of concern shown by the case study respondents may be due to the CPBS
bemng either not visible or only barely visible from their homes. Another reason may be that the
CPBS was far enough away from respondent’s property (as was indicated by many respondents,
particularly in St Albans West, Upper Riccarton, and Bishopdale) or hidden by trees and
consequently it did not affect them much. The results may have been quite different had the CPBS
being more visually prominent.

2.3 Transaction-based Market Study

The Bond and Wang (2005) market transaction-based regression study included 4283 property
sales in four suburbs that occurred between 1986 and 2002 (approximately 1000 sales per suburb).
The sales data that occurred before a CPBS was built were compared to sales data after a CPBS
was built to determine any variance in price, after accounting for all the relevant independent
variables.

Interestingly, the effect of a CPBS on price (a decrease of between 20.7% and 21%) was very
similar in the two suburbs where the towers were built in the year 2000, after the negative media
publicity given to CPBSs following the two legal cases outlined above. The other two suburbs that
indicated a CPBS was either insignificant or increased prices by around 12%, had towers built in
them in 1994, prior io the media publicity. Also, given that the cell phone technology was
relatively new to NZ in 1994 (introduced in late 1987) there may have been more desire then to
live closer to a tower to receive better coverage than in later years when the technology became
more common and the potential health hazards from these became more widely publicized.

The main limitation affecting this study was that there was no accurate proximity measure
included in the model, such as GIS coordinates for each property. Instead, street name was
included as an independent variable to help to control for the proximity effects. A study has
subsequently been performed using GIS analysis to determine the impact that distance to a CPBS
has on residential property prices. The results from this study are outlined next.

2.4 Proximity Impact Study

Bond and Xue study conducted in 2004 involved analysis of the residential transaction data using
the same hedonic framework as the previous study as well as including the same data but added a
further six suburbs to give a total of ten suburbs: five suburbs with CPBSs located in thern and five
control suburbs without CPBSs. In addition, the geographical {x, y} coordinates that relate to each
property’s absolute location were included. A total of 9,514 geo-coded property sales were used
(approximately 1000 sales per suburb).

In terms of the effect that proximity to a CPBS has on price the overall results indicate that this is
significant and negative. Generally, the closer to the CPBS a property is the greater the decrease in
price. The effect of proximity to a CPBS reduces price by 15%, on average. This effect reduces
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with distance from the CPBS and is negligible after 1000 feet.

2.5 High Voltage Overhead Transmission Line Research

CPBSs are very similar structures to high voltage overhead transmission lines (HVOTLs) and their
supporting structure, the pylons. Therefore, despite the limited research relating to value effects
from CPBS, it is worthwhile reviewing the body of literature on the property values effects from
HVOTLs and pylons.

2.5.1 New Zealand HVOTL Research

The only recently published study in New Zealand on HVOTLs value effects is by Bond and
Hopkins (2000).° The case study area sclected for the research was a low-middle income,
predominantly single-family residential district in the northern Wellington suburb of Newlands
that is crossed by two 110KV transmission lines with 85 foot high steel pylons located on private
land.

The results of the sales analysis, comprising sales from 1989 to 1991 (330 of which were within
1000 feet, or 300 meters, of a HVOTL), indicate the effect of having a 'pylon' close to a particular
property is statistically significant and has a negative effect of 27% at 33 feet (10 meters) from
the pylon, 18% at 50 feet (15 meters), decreasing to 5% at 164 feet (50 meters). This effect
diminishes to a negligible amount after 328 feet (100 meters). However, the presence of a
'iransmission line' in the case study area has a minimal effect and is not a statistically significant
factor in the sales price.

2.5.2 UK HVOTL Research

In England, the effect of HVOTLs on the value of residential property remains relatively
unexplored due, in part, to the lack of available transaction data for analysis. The most recently
published study is by Sims and Dent (2005).6 They compare the results of two parallel UK studies:
the first is an analysis of transaction data from a case study in Scotland where sales data are
available; the second is a national survey of property appraisers' perceptions (Chartered Surveyors
and members of the National Association of Estate Agents) of the presence of distribution
equipment in close proximity to residential property.

The data set for the Scotland study consisted of 593 single-family houses that sold between 1994
and 1996 near Glasgow. There is a 275 kV HVOTL running through the centre of the
neighborhood in a corridor of land. (Note: This scenario is akin to the US situation where
HVOTLs are also situated in easement corridors).

In summary, the analysis of prices at varying distances from the HVOTL showed no clear pattern.
The presence of a pylon was found to have a more significant impact on value than the HVOTL
and could reduce price by up to 20.7%. All negative impacts appeared to reduce with distance
and were negligible at around 820 feet (250 meters).

The results from the survey of appraisers and real estate agents indicate they reduce house price
by around 5-10% when valuing a property within close proximity to a HVOTL. Comparing the

5 Bond, 8.G. & Hopkins, J. (2000)."The Impact of Transmission Lines on Residential Property Values: Results of a
Case Study in a Suburb of Wellington, New Zealand". Pacific Rim Property Research Journal, Vol.6, No.2, pp.52-60.
6 Sims, S. and Dent, P. (2005), “High-voltage overhead power lines and property values: A residential study in the
UK", Urban Studies, Vo0l.42, No.4, pp. 665-694.



results from both studies suggests that appraisers and real estate agents underestimate the impact
of proximate HVOTLs on value.

2,53 US and Canadian Research

There have been a number of HVOTLs studies carried out in the US and Canada. A major review
and analysis of the literature by Kroll and Priestley indicated that in about half the studies carried
out, HVOTLs had not affected property values and in the rest of the studies there was a loss in
property value between 2-10%.”

Kroll and Priestley were generally critical of most valuer type studies because of the small number
of properties included and the failure to use econometric techniques, such as multiple regression
analysis. They found that the Colwell study was one of the more careful and systematic analysis of
residential impacts.® This study was carried out in Illinois and found that the strongest effect of the
HVOTLs was within the first 50 feet (15m) but with this dissipating quickly further away,
disappearing beyond 200 feet (60m).

A Canadian study (Des Rosiers, 2002) based on a sample of 507 single-family house sales in the
City of Brossard, Greater Montreal that sold between 1991-1996 showed that the severe visual
encumbrance due to a direct view of either a pylon or lines exerts a significantly negative impact
on property prices of between 5% to well in excess of 20%. The extent of value diminution
depended on the degree of set back of the homes with respect to the HVOTL easement. The
smaller the set back the greater the reduction in price (for example, with a setback of 50ft price
was reduced by 21%).

However, the study also showed that a house located adjacent to a transmission corridor may
increase values. The proximity advantages include entarged visual field and increased privacy. The
decrease in value from the visual impact of the HVOTLs and pylons (between, on average, 5-10%
of mean house value) tends to be cancelled out by the increase in value from proximity to the
easement.’

A study by Wolverton and Bottemiller'® utilized a paired-sale methodology of home sales
occurring in 1989-1992 to ascertain any difference in sale price between properties abutting rights-
of-way of transmission lines (subjects) in Portland, Oregon; Vancouver, Washington; and Seattle,
Washington and those located in the same cities but not abutting transmisston line rights-of-way
{comparisous). Their results did not support a finding of a price effect from abutting an HVTL
right-of-way. In their conclusion they warn that the results cannot and should not be generalized
outside of the data. They explain that

“limits on generalizations are a universal problem for real property sale data because
analysis is constrained to properties that sell and sold properties are never a randomly
drawn representative sample. Hence, generalizations must rely on the weight of evidence

! Kroll, C. and Priestley, T. (1992}, “The Effects of Overhead Transmission Lines on Property Values: A Review and
Analysis of the Literature”, Edison Electric Institute, July.

8 Colwell, P. (1990), “Power Lines and Land Value”, The Journal of Real Estate Research, American Real Estate
Society, Vol. 5, No. 1, Spring.

? Des Rosiers, F, (2002), Power Lines, Visuat Encumbrance and House Values: A Microspatial Approach to Impact
Measurement, Journal of Real Estate Research, Vol.23, No.3, pp. 275 - 301.

*® wolverton, M.L. & Bottemiller, S.C., {2003), “Further analysis of fransmission line impact on residential property
values”, The Appraisal Journal, Vol.71, No.3, pp. 244.
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from numerous studies, samples, and locations,” p. 250.

Thus, despite the varying results reported in the literature on property value effects from HVOTLs,
each study adds to the growing body of cvidence and knowledge on this (and similar) valuation

issue(s).

2.5.4 Summary

This literature review shows that the price effect of proximity to a HVOTL-pylon is generally
consistent between studies (i.e. negative and significant) ranging from between 12 to 27%
depending on the distance to these. The closer the home is to a pylon, the greater the diminution in
price. The effect diminishes to a negligible amount after 820 feet (250 meters), on average.

The effect of proximity to CPBSs is similar to that caused by proximity to HVOTL-pylons and
reduces price by around 21%. Taking actual distance into account (using GIS analysis) the
effect is a reduction of price of 15%, on average (but up to 25% depending on the neighborhood).
This effect reduces with distance from the CPBS and is negligible after 1000 feet (300 meters).

The literature on property value effects from HVOTLs, pylons and cell phone towers adds to the
growing body of evidence and knowledge on this (and similar) valuation issue(s). The study
reported here is one such study.

3. Market Study

3.1 The Data

Part of the selection process for finding an appropriate case study area was to find one where there
were a sufficient number of propesty sales in suburbs where a tower had been built for analysis to
provide statistically reliable and valid results. Sales were required both before and after the tower
was built to study the effect of the existence the tower had on the surrounding property’s sale
prices.

Cellular phone tower information was obtained from the Federal Communication Commission
(FCC). Approximately sixty-percent (60%) of the towers located in Orange County were
constructed between the years 1990 and 2000. Additionally, twenty of the towers have the greatest
potential for impact on the price of residential properties, based on the greatest number of
residential properties close to each tower. These twenty towers were selected to construct a dataset
for the study.

Residential properties that sold between 1990 and 2000, the years during which the towers were
constructed and were closest to the twenty towers were selected. Parcel data was collected from
the Office of the Property Appraiser for Orange County, Florida.!" Overall, 5783 single-family,
residential properties were selected from northeast Orange County (see Appendix I: Location

Map).

The study investigates the potential impact of proximity to a tower on the price of residential
property, as indicated by the dependant variable: SALE_PRICE." The study controls for site and
structural characteristics by assessing the impact of various independent variables. The
independent data set was limited to those available in the dataset and known, based on other well-

" As reported to the Florida Department of Revenue.
12 Model 1, Model 2, and Model 3 estimate the Log of the SALE PRICE,



tested models reported in the literature and from valuation theory, to be related to property price.
The independent variables selected include: lot size in square feet (LOT), floor area of the
dwelling in square feet (SQFT), age of the dwelling in years (AGE), the time of construction
(AFTER-TWR), the closest distance of each home to the associated tower (DISTANCE), and the
dwelling’s absolute location is indicated by the Cartesian coordinates (XCOORD) and
(YCOORD)."”

The effect of construction of a tower on price is taken into account by the inclusion of the dummy,
independent variable AFTER_TWR. By including AFTER_TWR property prices prior to tower
construction can be compared with prices after tower construction.'® Frequency distributions
indicate that, among the residential properties that sold between 1990 and 2000, approximately
eighty percent (80%) of the residential properties were sold after tower construction.

The mean SALE_PRICE of single-family, residential property that sold between 1990 and 2000 is
$113,830 for northeast Orange County. The mean square footage of a dwelling is 1535 sq. ft., the
mean lot size is 8525 square feet and the mean age is 14 years. The mean DISTANCE from
residential property to a tower is 1813 feet."

Based on the parcel and tower data for Orange County, descriptive statistics for select variables are
presented in Table 1, below,

Table 1: Orange County, Florida: Select Descriptive Statistics (n= 5783)'¢
VARIABLE MEAN STD, DEV. MIN MAX
SALE_PRICE 113830.6 58816.68 45000 961500
SQFT 1535.367 503.8962 672 5428
LOT 8525.193 4363.28 1638 107732
AGE 13.92755 10.03648 0 35
XCOORD 664108.9 6130.238 640460 671089
YCOORD 511489.4 2422.946 506361 531096
DISTANCE 1813.077 725.5693 133 6620
3.2 Methodology

The method selected for this study was a hedonic house price approach. GIS was also adopted to
aid the analysis of distance to the towers. The null hypothesis states that tower proximity does not
explain any variation in residential property sales price.

To address the many difficulties in estimating the composite effects of externalities on property
price an interactive approach is adopted.'” To allow the composite effect of site, structural and

" See Fik, Ling and Mulligan (2003) for further discussion of the significance of the absolute location in the form of
{x, y} coordinates.

¥ Dummy variables for each year of residential sales were also incorporated into each of the model specifications to
control far the potential effects of time on the price of residential property.

3 Initially, the HEIGHT of the tower was also included among the explanatory variables. However, the HEIGHT
variable provided no significant explanatory power.

' Polynomial expansions of the independent variables, identified by the V4ARIABLE2 were included in the interactions
in the three model specifications discussed in the methodology.

7 Externalities include influences external to the property such as school zoning, proximity to both amenities and dis-
amenities, and the socio-economic make-up of the resident population.
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location attributes on the value of residential property to vary spatially they are interacted with the
Cartesian coordinates that are included in the model.

Unless the hedonic pricing equation provides for interaction between aspatial and spatial
characteristics the effects of the explanatory variables on the dependant variable will likely be
underestimated, misspecified, undervalued or, worse, overvalued. Including the Cartesian
coordinates in the mode] is intended to increase the explanatory power of the estimated model, and
reduce the likelihood of model misspecification (i.e. inaccurate estimates of the regression
coefficients, inflated standard errors of the regression coefficients, deflated partial t-tests for the
regression coefficients, false non-significant p-values, and degradation of the model predictability,
etc.) by allowing the explanatory variables to vary spatially and by removing the spatial
dependence observed in the error terms of aspatial, non-interactive models.

Adhering to the methodology proposed by Fik, Ling, and Mulligan (2003), empirical models were
selected and progressively tested. The models were based on other well-tested hedonic housing
price equations reported in the literature, to derive a best-fit model.

The methodology progresses from an interactive model specification which controls for site and
structural attributes of residential property as well as the effects of absolute location and then
proceeds to a model specification that measures the effects of discrete location characteristics
based on distance intervals, The final model incorporates the impact of explicit location to
measure the effects of the proximity to towers (as indicated by DISTANCE}) on the sales price of
residential property.

Preliminary tests of each model, proceeding from interactive aspatial and spatial estimates, were
executed to identify an appropriate polynomial order, or a model that provided the greatest number
of statistically significant coefficients and the highest adjusted R-squared value (Fik, et al., p. 633).
Like the study by Fik, et al., sensitivity analyses suggested the use of a fourth-order model, at
most. Similarly, the following model specifications are estimated with a stepwise regression
procedure to ensure that the potential for model misspecification due to multi-collinearity is
minimized and that only the independent variables offering the greatest explanatory power are
included in the final model.

Model 1 was utilized as a benchmark for the remaining two models. The SALE PRICE is
estimated using the following independent variables: lot size (LOT), square footage of the
dwelling (SQFT), age of the dwelling in years (AGE), and the dwelling’s absolute location
(XCOORD) and (YCOORD). To investigate the effect of tower construction on the price of
homes the dummy variable (AFTER_TWR) was also included. Residential sales prices prior to
tower construction, BEFORE (=0), were compared to sales prices after tower construction,
AFTER (=1). With the addition of the absolute location Model 1 was used to provide a sound
model specification, to maximize the explanatory value of the study and minimize the potential for
misspecification in the estimated models.

Model 2 integrated the base-model with distance intervals akin to discrete locations. Residential
properties within the discrete intervals were then coded according to the interval in which each
property was located. The distance intervals, adopted are: S00MTRS (500 to 451 meters),
450MTRS (450 to 401 meters), 460MTRS (400 to 351 meters), 350MTRS (350 to 301 mcters),
300MTRS (300 to 251 meters), 250MTRS (250 to 201 meters), 150MTRS (150 to 101 meters),
L10OMTRS (100 to 51 meters), 50 MTRS (50 meters, or less, to the tower). These distance rings are



within the range of distances used in other similar proximity studies of detrimental features on
property values {see for example: Des Rosiers 2002; Reichert 1997; Colweli 1990, and Bond and
Hopkins 2000).

Model 3 includes distance-based measures indicating the property’s explicit location, with respect
to the closest tower. Model 3 integrated the base-model (Model 1} with the distance from the
tower to the property. Model 3 introduces the independent variable DISTANCE and interacts this
variable with the variables from Model 1. The final model, Model 3, is used to assess the variation
in sale price due to proximity to a tower.

3.4 Empirical Results

Tables 2, 3 and 5 are shown in Appendices II and III. The Tables show the progressive
development of a spatial and fully interactive model specification to estimate the effects of the
proximity to towers on the price of residential property, according to the base-model, Model 1.

In the semi-logarithmic equation the interpretation of the dummy variable coefficients involves the
use of the formula: IOO(cbn -1), where bn is the dummy variable coefficient (Halvorsen &
Palmquist)."® This formula derives the percentage effect on price of the presence of the factor
represented by the dummy variable.

Results in Table 2 (Appendix TI) suggest that the price of residential properties sold after the
construction of a tower increases by 1.47% (Le. AFTER_TWR = 1.46E-02). Interactions with
AFTER TWR and other variables also suggest an increase in the price for single, family
residential properties sold after tower construction. This may reflect residents” preference to live
near a tower to obtain better cell phone coverage.

Among the control variables SQFT increases price by 0.039% with each additional square foot of
space (1.e. SQFT = 3.88F). AGE reduces price by 0.25% for each additional year of age. The t-
statistics for the explanatory variables SQFT, AGE, XCOORD and YCOORD suggest significant
explanatory power within the specification (i.e. SQFT = 47, AGE2 = 7, XCOORD = -7.105 and
YCOORD = 6.799), Model 1 accounts for 82% of the variation in the SALE_PRICE (i.e. Adj. R-
S¢uare = .08219987).

The results of Model 2 (in Table 3, Appendix II) indicate the estimated effect that proximity to a
tower has on residential property prices. Although the SALE_PRICE of single-family, residential
properties may appear to increase after the construction of towers as indicated by Model 1, the
discrete intervals created in Model 2 suggest that the value of residential properties also increases
as the distance from towers increases, That is, if the distance from the residential property to the
tower decreases, then the price of the residential property likewise decreases.

Model 2 indicates that the influence of the proximity of towers on the price of residential
properties increases inversely with the distance. Under 200MTRS from the towers, the negative
signs of the estimate coefficients suggest a decrease in the value of residential properties with an
increased proximity or decreased distance to towers. The price of a property located between 101
and 150 meters of a tower decreases by 1.57% (1- e "%'*®) relative to properties that sold prior to
the tower being built when holding other explanatory variables constant. The price of properties

'® Halvorsen, R. and Palmquist, R. “The Interpretation of Dummy Variables in Semilogarithmic Equations,” American
Economic Review, (70;3, 1980): 474-475.
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that are located between 151 and 200 meters from a tower is reduced hy 2.71% (1- e-o_(ms)‘ Thus, a
tower has a statistically significant, albeit minimal, effect on prices of property located within 200
meters of a tower.

From 300MTRS to 400MTRS, the price of residential property increases with the distance from
the tower. Between 400MTRS and 500MTRS, the price continues to increase with the distance
from the tower. These price increases vary from between 1.045% at 350 meters to 2.32% at 500
meters. Additionally, the t-statistics increase with the distance, further suggesting the impact
indicated by the increase in estimate coefficients. Although the general trend in the data suggests a
positive relationship between the price of residential properties and distance, anomalies exist
within the distance intervals.

Having provided a preliminary assessment of the impact of the proximity of towers on residential
property prices, Model 3 introduces the independent variable DISTANCE to better assess the
variation in sale price due to the external effect of a tower.

Table 4 provides a summary of the distance-based results from Models 2 and 3. While the results
of Model 2 present minor anomalies within the data intervals, the results of Model 3 suggest a
greater consistency in the results. The results from Model 3 are presented in Table 5 (see
Appendix III).

Table 4: A Comparison of Distance-Based
Location Coefficients (% impact on price)
DISCRETE LOCATION ADJ. R? =0.826257

500-450MTRS 2.30E-02 (2.33%)
450-400MTRS 1.91E-02 (1.93%)
400-350MTRS 2.17E-02 (2.19%)
350-300MTRS 1.04E-02 (1.045%)
200-150MTRS -2.75E-02 (-2.71%)
150-100MTRS -1.56E-02 (-1.57%)

EXPLICIT LOCATION ADJ. R* = 0.8282641
DISTANCE 5.69E-05 (5.69-03%)
DISTANCEZ2 -1.49E-08

The results of Model 3 clearly show that the price of residential property increases with the
distance from a tower. The independent variable, DISTANCE, estimates a coefficient with a
positive sign, that increases with increasing distance from the tower (i.e. Distance = 5.69E-05).
Moreover, the t-statistic associated with the estimated coefficient indicates the significance of the
explanatory power of the variable (i.e. ¢-Stat = 10.751).

DISTANCE presents significant interactions with the other independent variables. The t-statistics
associated with these interactions provide strong evidence that the price of residential property,
while highly associated with site and structural characteristics, may be significantly impacted by
proximity to towers (i.e. AFTER_TWR*DISTANCE = 3.519; DISTANCE2 = -12.258;
DISTANCE*AGE = 4.829).

Further, although the estimated effect of the explanatory variable AFTER TWR continues to

suggest that the value of residential property increases with the distance from towers, the
interactive nature of AFTER_TWR with DISTANCE2 suggests that the effect of AFTER_TWR

11



may vary due to varying distances from the tower. Indeed, the estimated coefficient for
AFTER_TWR from Model | is diminished in Model 2 and Model 3 as discrete and explicit,
distance-based locational attributes are included in the model specification (i.e. Model 1,
AFTER_TWR = 1.46E-02 (1.47%), Model 2, AFTER TWR = 1.1495-02 (1.156%) and Model 3,
AFTER_TWR = .012722 (1.28%)).

3.5 Limitations and Comparison with the NZ Study

This study analyzed residential property sales drawn from a number of different, but neighbouring,
suburbs in Orange County, Florida as an entire dataset (the suburbs were grouped together and
analyzed as a whole). While the Location Value Signature was included in the model to take into
account composite extemalities as well as to allow these and other independent variables in the
model to vary spatially, and therefore preclude the need to analyse neighbourhoods separately, it is
possible that not all neighbourhood differences were accounted for when these results are
compared to those from the NZ study.

The NZ study (2004) included an analysis of the whole dataset but also of the separate suburbs.
The analysis of the whole dataset indicates that CPBSs have a significant, but minimal, effect on
the prices of proximate properties. The same general result was obtained for the current US study.
However, what the NZ study showed by analyzing the suburbs separately was that substantive
differences exist in the effect that CPBSs have on property prices between suburbs, since the
distribution of the property sales prices is quite different in each.

The analysis showed that the most significant variables and their effect on price were similar
between the four suburbs: St. Albans, Beckenham, Papanui, and Bishopdale. This indicates the
relative stability of the coefficients between each model. The overall results indicate that the
presence of a CPBS has a significant and negative effect on property prices. This effect is not very
strong when the variable TOWER is included in the model fitted to the entire dataset. However, the
effect in each suburb is quite pronounced. It is possible that if the current study had analyzed
suburbs separately that similar differences would have been found. Table 6, below, summarizes the
results.

Table 6: Coefficients of TOWER, inv.dist and DIST

Meodel & Date

TOWER | Inv.dist DIST1 DIST 2 DIST 3
Tower Built _ ,
All Suburbs Coefficients -2.29¢-02 | -3.68e-01 -2.78e-02 -2.91e-02 ~3.98e-03
Value Effects -2.3% 50m @ -5.07% | -2.7% -2.87% Insignif.
100m@; -3.61%
St Albans 1994 Coefficients 1.48¢-01 [ 8.99%¢-01 1.45e-01 1.53e-01 1.44e-01
Value Effects +16% 50m@ +13.6% | +15.6% +16.5% +15.5%
(+12%) | 100m@ +9.4%
Beckenham 2000 | Coefficients -1.8le-01 | -2.85e+00 -1.74e-01 -1,74e-01 -2.03e-01
Value Effects -16.56% | 97m @-25.13% | -15.9% -15.9% -18.37%
Bishopdale 1994 | Coefficients -9.86e-02 | 1.62e+00 -1.34e-01 | -9.18e-02
Value Effects -9.39% 50m @-20.4% | -12.54% -8.96%
100m@ -15%
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Papanui 2000 Coefficients -8.17e- -2.24e+00 ~7.02e-03 | -1.55e-01 |-6.70e-02

02

Value Effects -7.85% 177m @-15.5% | Insignif. -14.36% -6.48%

Other factors that could affect the results are the style and appearance of the CPBSs and how
visible they are to residents.

4. Summary and Conclusions

This paper presents the results of a study carried out in Florida in 2004. The study involved the
analysis of market transaction data of single-family homes that sold in Orange County between
1990 and 2000 to investigate the affect on the price of property in close proximity to a tower. The
results showed that while a tower has a statistically significant effect on prices of property located
near a tower, this effect is minimal. The price of properties within 200 meters (656 feet) decreased,
on average, by just over 2%.

Each geographical location is unique as cvidenced by the difference in results from the NZ and US

studies. These observed differences are partly due to the manifold factors that influence the degree

of nepative reaction to towers. Residents’ perceptions and assessments of risk vary according to a

wide range of processes including psychological, social, institutional, and cultural. In addition to

the potential heath, aesthetic and property value impacts from towers, other factors that may
jmpact on the degree of negative reaction from residents living near these structures and that may
be reflected in price are listed below:

» The kinds of health and other risks residents associate with towers, and the level of risk
perceived;

= The height, style, and appearance of the towers, how visible these are to residents and how
they perceive such views;

»  The marketability of homes near towers;

» The extent and frequency of negative media attention to towers;

* The socio-economic make-up of the resident population (prior research indicates that social
class is an important variable influencing people’s response to environmental detriments,
Thayer ef al. 1992, and Dale et al. 1999),

» The distance from the towers residents feel they have fo be to be free of concems.

As the results reported here are from a case study conducted in 2004 in a specific geographic area
(Orange County, Florida) the results should not be generally applied. Wolverton and Bottemiller'?
explain that:

«...limits on generalizations are a universal problem for real property sale data because
analysis is constrained to properties that sell and sold properties are never a randomly
drawn representative sample. Hence, generalizations must rely on the weight of evidence
from numerous studies, samples, and locations,” p. 250.

Thus, to determine if the results are consistent across time and space many similar studies in
different geographic locations would need to be conducted over time. Further, to allow valid
comparison between them, such studies would need to be of similar design. As suggested by Bond

'8 wolverton, M. L. & Bottemiller, 8.C., (2003), “Further analysis of ransmission line impact on residential property
values”, The Appraisal Journal, Vol.71, No.3, pp. 244,



and Wang (2005), the sharing of results from similar studies would aid in the development of a
global database to assist appraisers in determining the perceived level of risk associated with
towers and other similar structures from geographically and socio-economically diverse areas.
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Appendix IT - Model 1 & 2 Results

Table 2: Model 1 (# =5783); Adjusted R-Square =.8219987

Variables Coe?fsi::'ient Std. Error Coe"?f‘féient tStat  Significance
Constant 3689244 0257416 14332 0.0000
AFTER_TWR 1 46E-02  S08E-03 00353  2.867 0.0042
AFTER_ TWR*AGE S599E-04 262E04  0.0395 2.29 0.0221
AFTER_TWR*LOT 879E-07  291E07  0.0272  3.018 0.0026
SQFT 3.88E-04  820E-06 12072  47.368  0.0000
SQFT2 3.02E-08  1.00E-09 03779  -15912  0.0000
SQFT*AGE 3.52E-07 178E-07  0.0429 1982 0.0475
AGE 2.81E-03 5.17E-04 -0.1739 -5.429 0.0000
AGE2 712E-05  9.94E-06  0.1527  7.165 0.0000
XCOORD -1.14E-06 1.61E-07 -0.0432 -7.105 0.0000
YCOORD 3.05E-06 4.48E-07 0.0456 6.799 0.0000

Table 3: Model 2 (# = 5783); Adjusted R-Square = .826257

Variables Coeﬁ::.ient Std. Error Coe?‘t’tlci'ie nt f-Stat  Significance
Constant 3.9082 0.2556 15.291 0.0000
AFTER TWR 0.011495 5.05E-03 (4.0279 2.275 (.0230
AFTER TWR*AGE 5.57E-04 2.59E-04 (.0367 2.151 0.0315
AFTER TWR*LOT  1.25E-06 2.91E-07 0.0387 4301 0.0000
SQFT 3.98E-04 7.78E-06 1.2385 51.236 0.0000
SQFT2 -3.21E-08 1.89E-09 -0.4011 -16.994 0.0000

SQFT*AGE -

AGE -2.29E-03 4.36E-04 -(.1418 -5.247 0.0000
AGE2 7.11E-05 9.81E-06 0.1524 7.245 0.0000
XCOORD -1.67E-06 1.65E-07 -0.0633  -10.134 0.0000
YCOORD 3.26E-06 4 45E-07 0.0487 7.324 0.0000
500MTRS 2.30E-02 2.94E-03 0.0699 7.835 0.0000
450MTRS 1.91E-02 3.97E-03 0.0344 4813 0.0000
400MTRS 2.17E-02 4,04E-03 0.0376 5.364 (.0000
350MTRS 1.04E-02 4.30E-03 0.0162 2.415 0.0158
200MTRS -2.75E-02 6.12E-03 -0.0271 -4.489 0.0000
150MTRS -1.56E-02 7.16E-03 -0.0128 -2.177 0.0295
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Appendix 111 — Model 3 Results

Table 5: Model 3 (n = 5783); Adjusted R-Square =.8282641

. Est. Std. Std. I
Variables Coefficient Error Coefficient t-Stat  Significance
Constant 3.097387 0.268028 11.556 0.0000

AFTER_TWR 0.012722 4.42E-03 0.0309 2.877 0.0040
AFTER TWR*AGE B i
AFTER TWR*LOT 1.26E-06 2.86E-07 0.0389 4.4 0.0000

AFTER TWR*DISTANCE2 2.72E-09 7.73E-10 0.055 3519 0.0004

SQFT 4.01E-04 B.45E-06 1.2464 47.46 0.0000

SQFT2 -3.04E-08 1.93E-09 -0.3797 -15.726 0.0000
SQFT*AGE .

AGE -2.80E-03 3.95E-04 -0.1731 -1.077 0.0000

AGE2 6.72E-05 9.70E-06 0.1442 6.931 0.0000

XCOORD -1.61E-06 1.63E-07 -0.061 0911 0.0000

YCOORD 4.70E-06 4.80E-07 0.0702 9.798 0.0000

DISTANCE 5.69E-05 5.29E-06 0.2548 10.751 0.0000

DISTANCE?2 -1.49E-08 1.22E-09 -0.2927 -12.258 0.0000
DISTANCE*AGE 6.20E-07 1.28E-07 0.0909 4829 0.0000
DISTANCE*SQFT -543E-09 2.71E-09 -0.0568 -2.002 0.0453
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At many places, cell phone towers are mounted on the roof top of residential /commercial |

buildings. Even though antenna radiates less power vertically down but the distance between the
antenna and top floor is usually a few meters, so the radiation level in the top two floors remain
very high. From Table 1, power density at R = 3m is equal to 8,840,000 pW/m? in the main
beam. In the vertically down direction, radiation is approximately 20-22 dB less and the roof
may provide attenuation of 6 to 10 dB dcpendmg on the construction (implying 1/1000™® power),

implying radiation density of 8,840 pW/m?, which is still very high.

Let's do some simple calculation of how much microwave power will be absorbed by human
body if exposed to the so called safe radiation level adopted in India of power density = 4.7
W/m? for GSM900 band,. If we model human body as a cylinder, then its area will be 1.436
square meter (average height 5'6" = 1.67 m and waist 34" = 86 cm). So, power recd. by human
body will be power density x area = 6.75 Watts. In one hour, microwave energy absorbed will be
6.75 x 3600 = 24.3 KW-sec. In one day, microwave energy absorbed will be 24.3 x 24 = 583.2
KW-sec. A typical microwave oven has a rating of 700 to 1000 W, and with say 60% efficiency,
microwave power output is approximately 500 W. This implies that human body can be safely
kept in a microwave oven for 583.2 KW-sec / 500 W = 1166 seconds = 19 minutes per day. How
many people in the world are willing to put themselves, their family members, and their unborn
children in an open microwave oven for 19 minutes/day? Telecom providers or policy makers
can argue aboul body being adaptable to external threats and the radiation is spread over whole
day. However, question remains, would we like to put our citizens in an open microwave oven
for 19 minutes/day over the years. Also, this is only for a single source. For multiple sources, it
will increase correspondingly. Thus, the safe limit adopted by India is extremely high and
millions of people are suffering because of this.

Interphone study in 2010 mentions that excessive use of mobile phones has doubled to
quadrupled brain tumor risk. However, they claim that for an average user, increase in cancer
cases is not significant but they have taken an average user as a person who uses cell phone for 2
hours/month. In India, many people use cell phones for 1 to 2 hours per day. Re-evaluation of the
Interphone study by a group of eminent scientist has found that the risk of affected people is
significantly higher than reported. Interphone Study excluded children from the study. Children
are at higher risk from exposures to carcinogens than adults and today very large population of
children are using cell phones and also many of them sleep with the cell phones beneath their
pillows every night without realizing the health hazards.

A number of adverse health effects have been documented at levels below the FCC guidelines,
which include altered white blood cells in children; childhood leukemia; impaired motor
function, reaction time, and memory; headaches, dizziness, fatigue, weakness, and insomnia etc.
Figure 3 shows guidelines adopted by various countries in the top right corner and health effects
of radio frequency radiation at various power densities at much lower level.
















































Among the 350 inhabitants of Pérez, near the town of Velez-Malaga, there have been 43 cases of
cancer, 35 of which have resulted in death.

Example 4: SWEDEN

Sweden was one of the first countries to claim 100% mobile connectivity. Survey studies show
that somewhere between 230,000 - 290,000 Swedish men and women out of a population of
9,000,000 are now electrohypersensitive (EHS) and report a variety of symptoms when being in
contact with electromagnetic field sources. Symptoms include - allergic reactions, redness of
skin, memory loss, sleep disruption, headache, nausea, tingling, altered reflexes, buzzing in the
head, palpitations of the heart, visual disorders, cardiovascular problems, respiratory problems
etc. Severe symptoms like leukemia, brain cancer, and acoustic neuroma (tumor in the ear) have
also been reported. Sweden is the only country in the world to recognize EHS as a functional
impairment/ physical degradation and not a disease.

Example 5: UK

In Berkeley House, Staple Hill, Bristol, UK, where Orange mobile mast was erected on roof of a
five story building; several people living on the top floor had cancer.

In Warwickshire, 31 cancer patients were detected on a single street and a quarter of 30 odd staff
at a special school, within sight of 90 ft high mast, developed brain tumors since 2000. The masts
are being pulled down under growing protests of thousands of people.

Example 5: Australia

The top floors of a Melbourne office building were closed down and 100 people were evacuated
after a seventh worker in seven years was diagnosed with a brain tumour. The Australian Health
Research Institute indicates that due to billions of times more in volume electromagnetic
radiation emitted by billions of mobile phones, internet, intranet and wireless communication
data transmission, almost one-third of world population (about 2 billion) may suffer from Cell
Phone Cancer beside other major body disorders like heart ailments, impotency, migraine,
epilepsy by 2020

Example 6: India:

Builder in Riddhi Park, Thakurlee (West) had installed mobile tower before the residents had
occupied the building. Within 4 months of occupying the top floor flat, Mrs. Bhat was diagnosed
with “brain tumor”. She used to feel fatigued; and also suffered from white rashes on the body.
Her neighbor delivered a baby with cancer of spinal cord. Another neighbor gave birth to a child
having “Birth Defects”; and the child died immediately after birth. All the residents of the
building are now demanding the demolition of the tower. In spite of these demands by residents,
builder has installed another tower. Mrs. Bhat has left her flat now staying in Goregaon and spent
around Rs. 10 [akhs for treatment on brain tumor. However her health is now improving.
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antennas in England, a significant increased teukaemia
risk was found (6). The Cherry study (7) indicates an
association between an increase in cancer and living in
proximity to a transmitter statfon. According to a study
of the transmitter station of Radio Vatican, there were
2.2 times more leukaemia cases in children within a
radius of 6 km, and adult mortality from leukaemia also
increased (8)

In 1997 Goldsmith published the Lilienfeld-study that
indicated 4 times more cancer cases in the staff of the
American Embassy in Moscow following microwave
radiation during the cold war. The dose was low and
below the German limit (9).

The three studies of symptoms indicated a significant
correlation between illness and physical proximity to
radio transmission masts. A study by Santini et al. in
France resulted in an association between irritability,
depression, dizziness (within 100m) and tiredness
within 300m of a cell phone transmitter station (10).

In Austria there was an association between field
strength and cardiovascular symptoms (11) and in Spain
a study indicates an association between radiation,
headache, nausea, loss of appetite, unwellness, sleep
disturbance, depression, lack of concentration and
dizziness (12).

The human body physically absorbs microwaves. This
leads to rotation of dipole molecules and to inversion
transitions (13), causing a warming effect. The fact
that the human body transmits microwave radiation at
a very low intensity means that since every transmitter
represents a receiver and transmitter at the same time,
we know the human body also acts as a receiver.

in Germany, the maximum safe limit for high frequency
microwave radiation is based on purely thermal effects.
These limits are one thousand billion times higher than
the natural radiation in these frequencies that reaches
us from the sun.

The following study examines whether there is also an
increased cancer risk close to cellular transmitter
antennas in the frequency range 900 to 1800 MHz. Prior
to this study there were no published results for long-
term exposure (10 years) for this frequency range and
its associated effects to be revealed. So far, no follow-
up monitoring of the state of health of such a residential
population has been systematically undertaken.

Materials and Methods

Study area

In June 1993, cellular transmitter antennas. were
permitted by the Federal Postal Administration in the
Southern German city of Naila and became operational
in September 1993.

The GSM transmitter antenna has a power of 15 dbW
per channel in the 935MHz freauencv ranee. The total
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Fig. 1: Schematic ptan of the antenna sites

transmission time for the study period is ca. 90,000
hours, In December 1997 there followed an additional
instatlation from another company. The details are
found in an unpublished report, appendix page 1-3 (14).

To compare results an ‘inner’ and ‘outer’ area were
defined. The inner area covered the land that was
within a distance of 400 metres from the cellular
transmitter site. The outer area covered the land
beyond 400 metres. The average distance of roads
surveyed in the inner area (nearer than 400m) was
266m and in the outer area ({further than 400m)
1,026m, Fig. 1 shows the position of the celtular
transmitter sites | and 2, surrounded by circle of radius
400 metres. The geographical situation shows the
transmitter sites (560m) are the highest point of the
landscape, which falls away to 525m at a distance of
450m. From the height and tilt angle of the transmitter

it is possible to calculate the distance where the

transmitter's beam of greatest intensity strikes the
ground (see Fig. 2).

The highest radiation values are in areas of the main

(m)

h:
hetght of
mast

a : angle of downtilt

beam of greatest intensity

D : distance at which main beam strikes ground {m)

Fig. 2: From the mast height h and the downtilt angle a, the distance D
at whirh tha main haam reachac oratind is oiven hv Y = £aniGN-aY x b
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of radiation falls off with the square of the distance
from the transmitter.

In Naita the main beam hits the ground at 350m with a
beam angle of 6 degrees {15). in the. inner area,
additional emissions are caused by the secondary lobes
of the transmitter; this means in comparison that from
purely mathematical calculations the outer area has
significantly reduced radiation intensity,

The calculations from computer simutations and the
measurements from the Bavaria agency for the
environmental protection, both found that the intensity
of radiation was a factor of 100 higher in the inner area
as compared to the outer area. The measurements of all
transmitter stations show that the intensity of radiation
from the cell phone transmitter station in Naila in the
inner area was higher than the other measurement
shown in the previous studies of electromagnetic fields
from radio, television or radar (14).

The study 5tSch 4314 from the ECOLOG Institute
indicates an association between a vertical and
horizontal distance from the transmitter station and
expected radiation intensity on the local people (16).
The reason for setting a distance of 400m for the
differentiation point is partly due to physical
considerations, and partly due to the study of Santini ef
af. who chose 300m (10).

Data Gathering

Similar residential streets in the inner area and outer
areas were selected at random. The large old people’s
home in the inner area was excluded from the study
because of the age of the inhabitants. Data gathering
covered nearty 90% of the local residents, because all
four GPs in Naila took part in this study over 10 years.
Every team researched the names of the patients from
the selected streets that had been ill with tumours
since 1994. The condition was that all patients had
been living during the entire observation time of 10
years at the same address.

The data from patients was handled according to data
protection in an anonymous way. The data was
evaluated for gender, age, tumour type and start of
iilness. All cases in the study were based on concrete
results from tissue analysis. The selection of patents for
the study was always done in exactly the same way.
Self-selection was not allowed. Also the subjective
opinion of patients that the radio mast detrimentally
affected their health has not affected this study. Since
patients with cancer do not keep this secret from GPs,
it was possible to gain a complete data set.

Population study

Inner area 41.48 38.70 40.21
Outer area 41.93 38.12 40.20
Naila total 43,55 39.13 41.45

Table 1 : Overview of average ages at the beginning of the study in

1954

1994 in'ner-z-'Z'éi%' out’e‘rz 8% Naila totat 24.8%
2004 inner26,3% | outer 26.7%

In the areas where data was collected 1,045 residents
were registered in 31.12.2003. The registration statistics
for Naila at the beginning of the study (1.1.1994) show
the number of old people in the inner and outer areas,
as shown in Table 1. The averaege age at the beginning

Table 2 : Proportion of patients aged over 60

of the study (1.1.1994) in both the inner and outer
areas was 40.2 vyears. In the study period between
1994-2004, 34 new cases of cancer where documented
out of 967 patients (Table 3). The study covered nearly
90% of local residents.

The average age of the residents in Naila is one year
more than that of the study due to the effects of the
old people’s home. From the 9,472 residents who are
registered in Naila, 4,979 (52.6%) are women and 4,493
{47.4%) are men. According to the register office, in
1.1.1994 in the outer area, the percentage was 45.4%
male and 54.5% female, and in the inner area 45.3%
male and 54.6% female. The number of people who are
over 60 years old is shown in Table 2.

The social differences in Naila are small. Big social
differences like in the USA do not exist here. There is
also no ethnic diversity. in 1994 in Naila the percentage
of foreigners was 4%. Naila has no heavy industry, and
in the inner area there are neither high voltage cable
nor electric trains.

Results

Results are first shown for the entire 10 year period
from 1994 until 2004. Secondly, the last five-year
period 1999 to 2004 is considered separately.

Period 1994 to 2004

As a null hypothesis it was checked to see if the
physical distance from the maobile transmission mast
had no effect on the number cancer cases in the
selected population, je that for both the group nearer
than 400 metres and the group further than 400 metres
the chance of developing cancer was the same. The
relative frequencies of cancer in the form of a matrix
are shown in Table 3. The statistical test method used
on this data was the chi-squared test with Yates's
correction. Using this method we obtained the value of
6.27, which is over the critical value of 3.84 for a

“Period -_

: 1994-2004 " . lnnerarea  Outerarea total
new cases 18 16 34
of cancers
with no new 302 631 933
cancer
total 320 647 967

Tahla 1 * mirmhare af natiante with and withnnd Fanrare 10042004



This means the null hypothesis that both groups within
the 400-metre radius of the mast and beyond the 400
metre radius, have the same chance of developing
cancer, can be rejected with a 95% level of confidence,
With a statistical significance of 0.05, an even more
significant difference was observed in the rate of new
cancer cases between the two groups.

Calculating over the entire study period of 1994 until
2004, based on the incidence matrix (Table 3} we arrive
at a relative risk factor of 2.27 (quotient of proportion
for each group, eg 18/320 in the strongly exposed inner
area, against 16/647 in the lower exposed comparison
group). If expressed as an odds ratio, the relationship
of the chance of getting cancer between strongly
exposed and the less exposed is 2.35.

The following results show clearly that inhabitants whao
live close to transmitter antennas compared to
inhabitants who live outside the 400m zone, double their
risk of developing cancer. In addition, the average age
of developing cancer was 64.1 years in the inner area
whereas in the outer area the average age was 72.6
years, a difference of 8.5 years. That means during the
10 year study that in the inner area (within 400 metres
of the radio mast) tumours appear at a younger age.

In Germany the average age of developing cancer is
approximately 66.5 years, among men it is approx-
imately 66 and among women, 67 (18).

Over the years of the study the time trend for new
cancer cases shows a high annual constant value (Table
4), It should be noted that the number of people in the
inner area is only half that of the outer area, and
therefore the absolute numbers of cases is smaller.

Table 7 shows the types of tumour that have developed
in the cases of the inner area.

Period 1994 to 1999

17721777 mne aca wvuLs] alTa LuLal
new cases 5 8 13
of cancers

with no new 315 639 954
cancer

total 320 647 967

Table 5 : numbers of patients with and without cancers, 1994-1999

For the first five years of the radio transmission mast
operation {1994-1998) there was no significant increased
risk of getting cancer within the inner area as compared
to the outer area (Table 5).

Period 1999 to 2004

Under the biologically plausible assumption that cancer
caused by detrimental external factors will require a
time of several years before it will be diagnosed, we
now concentrate on the last five years of the study
between 1999 and 2004. At the start of this period the
transmitter had been in operation for 5 years. The
results for this period are shown in Table 6. The chi-
squared test result for this data (with Yates’s
correction) is 6,77 and is over the critical value of 6.67
{statistical significance 0.01). This means, with 99%
level of confidence, that there is-a statistically proven
difference between development of cancer between
the inner group and outer group. The relative risk of
3.29 revealed that there was 3 times more risk of
developing cancer in the inner area than the outer area
during this time period.

: 004 lnner area  Outer area total
new cases 13 8 31
of cancers )
with no new 307 639 946
cancer
total 320 647 967

Table 6 : numbers of patients with and withdut cancers, 1999-2004

The odds-ratio 3.38 (VI 95% 1.39-8.25, 99% 1.05-10.91)
allows us with 99% confidence to say that the
difference observed here is not due to some random
statistical effect.

Discussion

No. of cases inner area: . ~ outer area:” .
of tumours of the 320 people | of the 647 people
per year of total per total per
study cases | -1,000. | - cases 1,000
1994 — - | 1.5
1995 - - - -
1996 il 6.3 | 1.5
1997 i 3.1 1] 4.6
1998 I 6.3 1! 4.6
1999 li 6.3 I 1.5
2000 1 15.6 I 1.5
2001 H 6.3 n 31
2002 1 6.3 Il 3.1
2003-3/2004 I 6.3 It 31

Table 4 : Summary of the total tumours occurring per year {no. and

ner thansandl

Exactly the same system was used to gather data in the
inner area and outer areas. The medical chip card,
which has been in use for 10 years, enables the data to
be processed easily. The four participating GPs
examined the illness of 90% of Naila’s inhabitants over
the last 10 years. The basic data for this study were
based on direct examination results of patients
extracted from the medical chip cards, which record
also the diagnosis and treatment, The study population
is (in regards to age, sex and cancer risk) comparable,
and therefore statistically neutral. The study deals only
with people who have been living permanently at the
same address for the entire study period and therefore
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(organ) found expetted | 100,000 | outer
breast 8 5.6 112 5:3
ovary 1 1.1 23 0:1
prostate 5 4,6 101 2:3
pancreas m 3 0.6 14 1
f2 0.9 18 1:1
bawel m 4 3.7 81 2:2
fo 4.0 81 0:0
skin m 1 0.6 13 1.0
melanoma fo 0.7 14 0:0
lung m3 3.6 79 21
fo 1.2 24 0:0
kidney m 2 1.0 22 1:1
ft 0.7 15 1:0
stomach m 1 1.2 27 0:1
f1 1.1 23 0:1
btadder m1 2.0 44 0:1
fo 0.8 16 0:0
blood moQ 0.6 14 0:0
fi1 0.7 15 1:0

Table 7 : Summary of tumours occurring in Naila, compared with
incidence expected from the Saarland cancer register

have the same duration of exposure regardiess of
whether they are in the inner area or outer area.

The result of the study shows that the proportion of
newly developing cancer cases was significantly higher
(p<0.05) among those patients who had lived during the
past ten years within a distance of 400 metres from the
cellular transmitter site, which has been in operation
since 1993, in comparison to people who live further
away. Compared to those patients living further away,
the patients developed cancer on average 8.5 years
earlier. This means the doubled risk of cancer in the
inner area cannot be explained by an average age
difference between the two groups. That the
transmitter has the effect that speeds up the clinical
manifestations of the illness and general development
of the cancer cannot be ruled out.

In the years 1999-2004, je after five years and more of
transmitter operation, the relative risk of getting
cancer had trebled for the residents of the area in the
proximity of the mast compared to the inhabitants of
Naila in the outer area (p>0.01). The division into inner
area and outer area groups was clearly defined at the
beginning of the study by the distance to the cell phone
transmission mast. According to physical considerations
people living close to cellular transmitter antennas were
exposed to heightened transmitted radiation intensity.

Both calculated and empirical measurements revealed
that the intensity of radiation is 100 times higher in the
inner area compared to the outer area, According to
the research StSch 4314 the horizontal and vertical
position in regards to the transmitter antenna is the
most important criterion in defining the radiation
intensity area on inhabitants (16).
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environmental effects. In this case the layering is
performed in regards to the distance from the cell
phone transmitter station. Using this method it has
been shown that there is a significant difference in
probability of developing new cancers depending on the
exposure intensity.

The number of patients examined was high enough
according to statistical rules that the effects of other
factors (such as use of DECT phones) should be
normalised across the inner area and outer area groups.
From experience the disruption caused by a statistical
confounding factor is in the range between 20% and
30%. Such a factor could therefore in no way explain
the 300% increase in new cancer cases. If structural
factors such as smoking or excessive alcohol consumption
are unevenly distributed between the different groups
this should be visible from the specific type of cancers
to have developed (ie tung, pharyngeal or oesophageat).
In the study inner area there were two lung cancers
{one smoker, one non-smoker), and one in the outer
area (a smoker), but no oesophageal cancers. This rate

of lung cancer is twice what is statistically to be

expected and cannot be explained by a confounding
factor alone. None of the patients who developed cancer
was from a family with such a genetic propensity,

Through the many years experience of the GPs involved
in this study, the social structures in Naila are well
known. Through this experience we can say there was
no significant social difference in the examined groups
that might explain the increased risk of cancer.

The type and number of the diagnosed cancers are
shown in Table 7. in the inner area the number of
cancers - associated with blood formation and tumour-
controlling endocrine systems (pancreas), were more
frequent than in the outer area (77% inner area and 69%
outer area).

From Table 7, the relative risk of getting breast cancer

_is significantly increased to 3.4. The average age of

patients that developed breast cancer in the inner area
was 50.8 years. In comparison, in the outer area the
average age was 69.9 years, approximately 20 years
less. In Germany the average age for developing breast
cancer is about 63 years. The incidence of breast
cancer has increased from 80 per 100,000 in the year
1970 to 112 per 100,000 in the year 2000. A possible
question for future research is whether breast cancer
can be used as a ‘marker cancer’ for areas where there
is high contamination from electromagnetic radiation.
The report of Tynes et al. desctibed an increased risk
of breast cancer in Norwegian female radioc and
telegraph operators (20).

To further vatidate the results the data gathered were
compared with the Saarland cancer register (21). In this
register all newly developed cancers cases since 1970
are recorded for each Bundesland. These data are
accessible via the Internet. Patents that suffer two
separate tumours were registered twice, which
increases the overall incidence up to 10%. iIn this



Naila**
no. of newly diagnosed tumour patients

Saarland* Inner area Outer area

*  FExpected no. of new cancers in Saarland
predicted by the Saarland incidence register
**  Total cases in the Naila study area

Fig. 3 : Number of new cancer cases 1999 to 2004, adjusted for age
and gender, calculated for the 5,000 patient years

register there is no location-specific information, for
instance proximity to cell phone transmission masts.
The data in the cancer register therefore reflect no
real control group but rather the effect of the average
radiation on the total poputation.

From the Saarland cancer register for the year 2000 the
incidence of new cancer cases was 498 per 100,000 for
men and 462 per 100,000 for women, When adjusted
for age and sex one would expect a rate of between
480 and 500 per 100,000 in Naila. For the years 1999 to
2004 there were 21 new cases of cancer among 967
patients. The expected number was 24 cases per 1,000
patients.

The results of the study are shown graphically in Fig. 3.
The bars of the chart represent the number of new
cancer cases per 1,000 patients in the separate areas,
over the five years (bars 2 to 4). The first bar
represents the expected number from the Saarland
cancer register,

In spite of a possible underestimation, the number of
newly developed cancer cases in the inner area is more
than the expected number taken from the cancer
register, which represents the total population' being
irradiated. The group who had lived during the past five
years within a distance of 400 m from the cellular
transmitter have a two times higher risk of developing
cancer than that of the average population. The
relative risk of getting cancer in the inner area
compared with the Saarland cancer register is 1.7 (see
to Tabte 7).

Conclusion

The result of this retrospective study in Naila shows
that the risk of newly developing cancer was three
times higher among those patients who had lived during
past ten years (1994-2004), within a distance of 400m
from the cellular transmitter, in comparison to those
who had lived further away.
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problems. In the 1960s just three observations of birth
deformities were enough to uncover what is today an
academically indisputable Thalidomide problem,

This study, which was completed without any external
financial support is a pilot project. Measurements of
individual exposure as well a$ the focused search for
further side effects would provide a usefut extension to
this work, however such research would need the
appropriate financial support.

The concept of this study is simple and can be used
everywhere, where there it a long-term electromagnetic
radiation from a transmitting station.

The results presented are a first concrete epidemio-
logical sign of a temporal and spatial connection
between exposure to GSM base station radiation and
cancer disease,

These results are, according to the literature relating
to high frequency electromagnetic fields, not only
plausible and possible, but atso likely.

From both an ethical and legal standpoint it is
necessary to immediately start to monitor the health of
the residents living in areas of high radio frequency
emissions from mobile telephone base stations with
epidemiological studies, This is necessary because this
study has shown that it is no longer safely possible to
assume that there is no causal link between radio
frequency transmissions and increased cancer rates.
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gens qui vivent & proximité des lignes de transport d’électricité, des antennes de téléphones
cellulaires, ou des tours d’émission de tadio et de télévision, ont provoqué la mise sur

pied de deux programme d'évaluation de leurs effets, aux Etats-Unis : le premier par le
Conseil national de recherches (NRC), et le second par I'Institut national des sciences

de 'environnement et de la santé (NIEHS). Les deux rapports traitent des effets sur Ia
biologie et la santé, surtout dans des environnements résidentiels exposés 2 des fréguences
extrément basses (ELF) ou a des champs de fréquences énergétiques (50 et 80 Hz). L’auteur
présente une revue critique des rapports des NRC et NIEHS américains. Cette évalution

fait état des contenus ainsi que des processus qui ont conduit & ces rapports finaux. On
résume 'information disponible sur I'exposition des humains aux champs ¢lectriques et
magnétiques, &t on identifie des marqueurs biologiques clés et des mécanismes possibles

qui ont été reliés 2 I'exposition aux ondes électromagnétiques. On examine les conclusions
des deux rapports en termes d’une réalité un peu plus large associée aux expositions
occupatiennelles, aux champs de fréquences non-€nergétiques, & I'hypersensibilité aux EMF,
et 4 a réaction de d’autres espéces que les humains, On fait &tat de quelques controverses
scientifiques entourant la question « Lea basses fréquences €électriques et les champs
magnétiques sont-ils nuisibles? » et on examine les concepts de biais et de congruence
dans |'interprétation des données. Cette revue tente également de situer la discussion sur les
champs technologiquement générds (technofields) dans une perspective beaucoup plus large
incluant les champs gé€ologiques (geofields} et les champs biologiques (bicfields) d’origine
naturelle.

Mots clés - leucémie, cancer du sein, mélatonine, flux calcique, champs électromagnétigues 2
fréquences extrément basses, radiation des radio fréquences.

[Traduit par la Rédaction}

1. Introduction

The biological effects of low frequency eleciric and magnetic fields (EME) have become a topic
of considerable scientific scrutiny during the past two decades. The flurry of research in this area has
contributed greatly to our understanding of the complex electromagnetic environment {0 which we are
exposed but it has not resolved the controversy over whether the effects are harmful, If anything it has
polarized into two camps the small group of scientists concerned with health effects: those who think
exposure to low frequency electromagnetic fields causes adverse health effects and those who do not.
Those who believe there is a causal association are trying to find the mechanisms responsible and those
who question the concept of causality think this research is a waste of time and money. In contrast,
the majority of scientists in this field are concerned with the science and not health effects, and they
recognize that the data show there are effects that are of interested from the standpoint of basic research.

Controversy is the norm when complex environmental issues with substantial economic and health
consequences are scientifically scrutinized. Asbestos, lead, acid rain, tobacco smoke, DDT, PCBs (and
more recently estrogen mimics) were all contentious issues and were debated for decades in scientific
publications and in the popular press before their health effects and the mechanisms responsible were
understood. In some cases the debate was scientifically legitimate while in others interested parties
deliberately confused the issue to delay legislation (Havas et al. 1984).

The public, uncomfortable with scientific controversy and unable to determine the legitimacy of a
scientific debate, wants a clear answer to the question, “Are low frequency electric and magnetic fields
harmful?”

As a direct response to public concern two major reports have been published recently on the
health effects of low frequency electric and magnetic fields. The first, published in 1997 and entitled
Possible Health Effects of Exposure to Residential Electric and Magnetic Fields, was conducted by an
Expert Committee of the US Nationat Research Council. The second, Assessment of Health Effects from
Exposure to Power-Line Frequency Electric and Magnetic Fields, published 1 year later, was a Working
Group Report of the US National Institute of Environment Health Sciences.

These reports attempt to make sense of the many (and what sometimes appears to be contradictory)
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"‘:\e Cell-Phone Poisening of America 3/6/16, 8:52 PM
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~
Remember the information-carrying radio wave (ICRW) discussed earlier? It's being created here, foo. And let's
don't forget all military projects. | think you get the picture.

R

N
) The amount of electropollution we're subjected to on a daily basis is staggering and is growing by the day.
\ ,

N At what point will our biclogical systems no longer be able to handle this burden?
¢ What happens then? _

Are the rising rates of cancer and disease indicators that we're reaching a point where we
) can't tolerate more?

)

' | Effects of Cell Phone Radiation on Children Are Worse Than Adults

3 Does cell phone radiation affect children differently that it does adults? Absolutely.

3

; Here's why.

A child's head is smaller yet contains more fluid than that of an adult. This increased amount of water acts as
‘ conductor of the radiation. Furthermore, the skull bones in the head of a child don't fully harden until about 22
‘ years of age. So the skull bones of a child's head are softer and thinner. Softer bones mean greater penetration

of radiation into the head. Greater penetration means more damage.

—

And remember, there is an accumulation of this radiation as children grow.

R .

L

Radiation Penetrates the Head of Children

e

\ in 1997, Dr. Om Ghandi from the University of Utah conducted studies showing how radiation penetrates into the
/ head of a child much deeper than that of an adult.

Her pictures are frightening.

hnp:waw.bibliotecapleyades.net/scalar_tech/esp_scalartech_cellphonesmicrowave17.htm Page 23 of 33
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communications infrastructure. These scientists recognize that current international EMF exposure
guidelines do not protect against long-term exposure or low-intensity effects, are insufficient to protect the
health of humankind, and do not take into account the risks for all other biological organisms. The Appeal
calls upon the United Nations {UN) and all member States in the world to encourage the World Health
Organization (WHO) to exert strong leadership in fostering the development of more protective EMF
guidelines and to take precautionary measures to reduce EMF exposure conditions.

Organizations who have chosen to support this Internationat EMF Scientist Appeal will be posted
with the NGO letter of support on the [EMFA website along with the Appeal, when it is released.

See: www.iemfa.org

You can add your organization to this list by contacting Janet Newton, President of The EMR Policy
Institute in the United States, at: JNewton@emrpolicy.org

Ghssel. Hrekoiny

Sissel Halmay
President
International Electromagnetic Field Alliance

www.iemfa.or
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Petition to Deny the Lake Park Marina CELL TOWER

Petition summary and Lake Park Marina CELL TOWER. improper use of public recreational space, Antennas are in-line with residential windc

background Reduces property values, Decreases tax revenue, Next to underground fuei tanks, Potential Weather Hazards, and Pen
Health Hazard, There are other more appropriate locations in industrial settings.
Action petitioned for We, the undersigned, are concemed citizens who OPPOSE this installation and urge our ieaders to act now to DENY th
Park Marina CELL TOWER.
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Petition summary and - | Lake Park Marina CELL TOWER. improper use of public recreational space, Antennas are in-line with residentiaf windc

background . | Reduces property values, Decreases tax revenue, Next to underground fuel tanks, Potential Weather Hazards, and Pen
Health Hazard. There are other more appropriate focations in Industrial settings.

Petition to Deny the Lake Park Marina CELL. TOWER

Action petitioned for | We, the undersigned, are concemed citizens who OPPOSE this installation and urge our leaders {0 act now to DENY th
: _ Park Marina CELL TOWER.
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Petition to Deny the Lake Park Marina CELL TOWER

Petition summary and
background

Lake Park Marina CELL TOWER. Improper use of public recreational space, antennas are in-line with residential windows,
reduces property values, decreases tax revenue, next to underground fuel tanks, potential lightning hazards and perceived

heaith hazard. There are other more appropriate locations in industrial settings.

Action petitioned for

We, the undersigned, are concerned citizens who OPPOSE this installation and urge our leaders to act now to DENY the Lake
Park Marina CELL TOWER.
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Petition to Deny the Lake Park Marina CELL TOWER

<

Petition summary and
background

Lake Park Marina CELL TOWER. [mproper use of pubiic recreational space, antennas are in-ine with residential windows,
reduces property vaiues, decreases tax revenue, next to underground fuel tanks, potential lightning hazards and perceived
health hazard. There are other more appropriate locations in industnal settings.

Action petitioned for

We, the undersigned, are concerned citizens who OPPOSE this installation and urge our leaders to act now to DENY the Lake
Park Marina CELL TOWER.

Printed Name Address Signature Email Date
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Petition to Deny the Lake Park Marina CELL TOWER
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Petition summary and
background

Lake Park Maring CELL TOWER. Improper use of public recreational space, antennas are in-line with residential windows,
reduces property values, decreases tax revenue, next to underground fuel tanks, potential lightning hazards and perceived
health hazard. There are other more appropriate locations in industrial settings.

Action petitioned for

We, the undersigned, are concerned citizens who OPPOSE this installation and urge our leaders to act now to DENY the Lake
Park Marina CELL TOWER.

Printed Name

Address

Signature
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Petition to Deny the Lake Park Marina CELL. TOWER

Petition m==:.=m..< and
rm._"_ﬁ_.o::a

Lake Park Marina CELL TOWER. Improper use of public recreational space, Antennas are inline with residential windc
Reduces property values, Decreases tax revenue, Next to underground fuel tanks, Potential Weather Hazards, and Pest

Health Hazard. There are other more appropriate locations in Industrial settings.

.?Eo: petitioned for
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Petition to Deny the Lake Park Marina CELL TOWER

Petition m...s.:-mé and | Lake Park Marina CELL TOWER. Improper use of public recreational space, Antennas are in-line with residential wi
background . | Reduces property values, Decreases tax revenue, Next to underground fuel tanks, Potential Weather Hazards, and |
, Haalth Hazard. There are other more appropriate tocations in Industrial settings.

Action petitioned for - | We, the undersigned, are concerned citizens who OPPOSE this installation and urge our leaders to act now to DENY
Park Marina CELL TOWER.
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Petition to Deny the Lake Park Marina CELL TOWER

summary and
ind

Lake Park Marina CELL TOWER. Improper use of publfic recreational space, antennas are in-line with residential \
reduces property values, decreases tax revenue, next to underground fuel tanks, potential lightning hazards and p
health hazard. There are other more appropriate locations in industrial settings.

atltlonéd for

Lake Park Marina CELL TOWER.

We, the undersigned, are concemed citizens who OPPOSE this installation and urge our leaders to act now to DE!

301 LiMe Shre DOve ) ol Parl i

Name { Address Signature Email ’ D:
241t
Tanguay | 302 Lake Shore Drive #1 Lake Park, FL OE/ mﬁ ~ bigﬁshlgnger@cmngas{.ngl! 1/
~ & ‘Wa ana
mguay 302 Lake Shore Drive #1 Lake Park, FL W tangairlfncomeast.net i/ / 1/
< d A Ko ’
nuee %ﬁ

S5

C‘-{'MCG_,B'O@Q{S [.cavy










Get tha Cell Qut - ATL: Yes, a Cell Tower Will Lower Properly Value... Result in Less Money for the Operating Fund of Our Public Schools

Read this New York Times news story, "A Pushback Against Cell Towers," published in the
aper's Real Estate section, on August 27, 2010:

Rty Hwwew. nylimes.com/2010/08: 29/ ealestate/29Lizo himl? _r=1&ref=realeslate

A number of organizations and studies have documented the detrimental effects of cell
towers on property values.

1. The Appraisal Institute, the largest global professional membership organization for appraisers
wilh 91 chapters throughout the world, spollighted the issue of cell towers and Ihe fair market value
of a home and educated its members that a cell tower should, in fact, cause a decrease in home
value.

The definitive work on this subject
was done by Dr. Sandy Bond, who
concluded that "media attention to
the potential health hazards of
[cellular phone towers and
antennas)] has spread concerns
among the public, resulting in
increased resistance” to sites near

Fadrk 215 s E3 Case Ciur by Eipria o= v P b d and i mb - b o saruy it

those towers, e

Percentage decreases mentioned
In the study range from 2 to 20% with the percentage moving toward the higher
range the closer the property.

These are a few of her studies:

» a, "The effect of distance to call phone lowers on house prices’ by Sandy Bond,
Appraisal Joumal, Fall 2007, see attached. Source. Appraisal Journai, found on the
Enlrepreneur website,
hitp fwww.prres.neifpapers/Bond_Squires_Using_GIS_to_Measure.pdf

« Sandy Bond, Ph.D., Ko-Kang Wang, “The impact of Cell Phone Towers on House
Prices in Residential Neighborhoods,” The Appraisal Journal, Summer 2005; see
attached. Source: Goliath business content website,
hitp gohath ecnext comjcoms2ig: 0199-5011857/The-impact-of-cell-phone html

= Sandy Bond also co-authored, “Cellular Phone Towers: Percelved impact on
residents and propery_vyalues" University of Auckland, paper presented at the Ninth
Pacific-Rim Real Estale Society Conference, Brisbane, Australia, January 19-22, 2003;
see aftached. Source: Pacific Rim Real Estate Society website,
hitp tawww.pries net/PapersiBond_The Impact_Of_Cellular_Phone_Base_Slation_Towe
r5_On_Property_Values pdf

2. Industry Canada {Canadian government depariment promoting Canadian economy), “Raport On
the National Antenna Tower Policy Review, Section D — The Six Policy Questions, Question
6. Yhat evidence exists that property values are impacted by the placement of antenna
towers?"; see attached. Source: Industry Canada hitp./iwww.ic.gc.caleic/sita/smt-

yst nsfeng/sfOB353 htmi websile,

3. New Zealand Ministry for the Environment, "Appendix §: The impact of Celiphone Towers on
Property Values”; see attached. Source: New Zealand Minislry for the Environment wabslte,
http'f/www.mfe.govt‘nz.’pubIicationslrmalnes—telecommunications-ssction32-

augOBhlimiipage 12.htmi

hitp://www.gelthecetloutall.com/2012/08/yes-cell-tower- will-lower-property.htm!
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On a local level, taxpayers
have informed local schoot
board, county government and
administrative offices and
state legislative officials.

1. Santa Cruz, CA: Also altached is a
story about how a preschool closed up
because of a cell tower installed on its
grounds; “Santa Cruz Preschoot Closes
Citing Cedl Tower Radialion,” Santa Cruz
Sentinel, May 17, 2008, Source, EMFacts website: hilp:/hwww.emfacts.com/weblog/?7p=486.

2. Merrick, NY: For a graphic illustration of what we don't want happening here in DeKaib County,
just look at Merrick, NY, where NextG wireless facifities are being installed, resulting in declining
home real estate values. Look at this Best Buyers Brakers Realty website ad from this area,
“Residents of Merrick, Seaford and Wantaugh Gomplain Over Perceived Declining Property Values:
http:ﬁwww.bestbuyerbroker.com.'blogf‘?p=864

3. Burbank, CA: As for Burbank, at a City Gouncit public hearing on December 8, 2008, hillside
resident and a Cafifornia licensed real estate professional Alex Safarian informed city officiats that
local real estate professianals he spoke with agree about the adverse effects the proposed cell
tower would have on properly values:

wve done research on the subject and as welf as spoken to many real astate professionals in the
area. and thay all agree hat there’s na doub! thal cell lowers negatively affect real estale valuss.
Steve Hovakimian, a resident near Brece park, and a California real aslate broker, and the
publisher of ‘Home by Dasign” monthly real estate magazine, statad thal he has seen properties
near cefl towers lose up to 10% of their value due 10 proximity of the cell lower...So even if they try
fo disguise them as tacky fake metal pine trass, as a real eslale professional you're required by the
California Association of Realtors: that sellers and licensees must disclose material facts that affect
the value or desirabiiity of a property including conditions that are known oulside and surrounding
areas.”

(See City of Burbank Website, Video, Alex Safarian commenis @ 6:24:28,
hilp #hurbank granicus.com/MediaPlayer php?view_13=68&clip_id=848)

Indeed, 27 Burbank real eslate professionals in December 2009, signed a petition/statement
offering their prafessional opinion that he proposed T-Mobile cell towar at Brace Canyon Park
would negativety impact the surrounding homes, stating:

. "It is our professional opinion that cell

E  {owers dacrease the value of homes in the

" area lremendously. Peer reviewed
research also concurs that cell sites do
indeed cause a decresse in homs value.
We encourege you fo raspect the wishes of
the residents and deny the proposed T-

" Mobile lease st this location. We also

" request thal you strengthen your zoning
ordinance regarding wireless facilities ltke
the neighboring cily of Glendate has done,

{o create prefamed and non preferred zones that will profect the welfare of our residents and their

properties as well as Burbank's real astate business professionals and the City of Burbank. Higher

hllp:!lwww.getlhecelloutatl.comi201 2/08/yes-call-towar-will-lowar-property.html
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Gel the Cell Qut - ATL: Yes, a Cell Tower Will Lower Property valve..

propeily values mean moie tax revenue for the city, which helps improve our City.”

{Submited o City Council, Planning Board, City Managet, City Clerk and other city officials via e-
mall on June 18, 2010. To see a copy of this, scroll down to bottom of page and click "Subpages”
ar go here: http./fsites gocgle convsite/nocelltawerinourneighborhoodome/decreased-real-estate-
valuefburbank-real-estate-professionals-statement }

4. And, of course, you can look at our website, www. GE TtheCELLoulATL org for the long history
we have had of fighting for the rights of aur schools, children and neighborhoods here in DaKaib
County, GA a suburb area near Atlanta.

Here is alist of additional articles on how cell towers negatively aMect the property values of
homes near them:

+The Observer (U.K.), "Phone masts bfight house sales: Health fears are alarming buyaers as masts
spread across Britain to meet rising demand for mobiles,” Sunday May 25, 2003 or go herse:
http-/fwww guardian.co ukimoney/2003/may/25fhouseprices.uknews

« “Cel Towers Are Sprouting in Unlikely Places,” The New York Times, January 9, 2000 (fears that
- property values could drap between 5 and 40 percent because of neighboring cell towers)

“Quarrei over Phone Tower Now Court's Call,” Chicago Tribune, January 18, 2000 (fear of lowered
property values due to cell tower)

«The Future is Here, and It's Ugly: a
Spreading of Techno-blight of Wires.
Cables and Towers Sparks a Revolt,” New
York Timas, September 7, 2000

“Tawer Opponenis Ring Up a Victory," by
Phil Brozynski, in the Barrington {Iiinois]
"Courier-Review, February 15, 1999, 5,
reporting how the Cuba Township assessor
reduced the value of twelve homes
foflowing the construction of a cell tower in
Lake County, IL. See altached story:

hitp #spol.colorato edu/i~maziata/appedldatlachments/Newlon-43-Lowered PropertyValuation/

«In another case, a Houslon jury awarded 1.2 million to a couple because a 100-foot-tall cell tower
was determined to have lessened the value of their property and caused them mental anguish:
Nissimov, R., "GTE Wireless Loses Lawsuit aver Cell-Phone Tower," Houston Chronicls, February
231999, Section A. page 11, (Property values depreciate by about 10 percent because of the
tower.)

Read about other "Tools" that may help you and your fellow restdents oppose a cell tower in
your neighborhood:

-Reasonable Discrimination Allowed

“We Already Have Goed Coverage: Slgnificant Gap and 911
+Allernalive Lacations and Supplemental Application forms
-Aesthelics and Safety

htip://www.gatthacelloutatl.com/201 2/08/yes-cel -tower-wili-lower-proparty.html

_Resull In Less Money for the Operating Fund of Our Public Schoola
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‘Noise and Nuisance and notes aboul Clearwire
'Heaith Effects: Science & Research

Also print out this helpfut articte on court decisions from the communications law firm of Miller & Van
Eaton (with offices in D.C_and San Francisco) lhat you can pull and read 1o realize what rights you
may of may not have in cpposing a wireless facility in your neighberhood:

nttp fwwaw millervaneaton.cornicontent agent?

page_name=HT%3A++IMLA+Arcle+ Tower+Sitmg+Nov+2008 (click the link once you get o this

page).

TALK TO LOCAL REALTORS

When opposing the zoning or construction of a cell tower, it's important to atk to your local real
estate professionals as early in the process as possible. Infoim and educate them about the
negative effects on local property valuaes that cell towers have.

After all, they are required by aw to disclose any known environmental hazards in the araa ofa
home they are selling, eithar current or future, so they are well aware that the disclosures they
make directly affect the price a homebuyer is willing to pay.

Ask fof letters of suppon to be sent from the Realor directly to the county Planning and
Development officials and cc'ed to you and your local media so that you are educaling and
informing as many people as possible on this issue as early in the process as possible.

It's very imporiant lo have your local real estate professionals back up what the expents report in
their studies to make your arguments relative to your specific community.

And, don't forge! the importance of your neighborhood school on influencing your property value.
Here's one local Realtor's take on it hitp fitucker patch.com/blog_posisiwhats-a-huge-factor-in-
calculating-your-property-value

HOMEOWNERS' ASSOCIATIONS
You can also educate your local homeawners' associations and neighborhood councils about the
negative propery value effects and have them submit letters.

They may also become great advocates for your cause, helping to spread word of mouth about the
pitfalls of cell towers amang the communily end showing up in force whenever your group is called
upon to present its side of the issue ata zoning hearing or in front of a committee that must decide
about an application for special use of the land in an ordinarily residential-only zone.

DON'T GIVE UP THE FIGHT

This area of the law is still very new and it is expected thal many of the cell tower battles will be
over unchartered territory. You are expected to have ta go lo the judiciary system in some cases as
there is no precedent fo lead in either direction. So, do whal you can to stand up for your rights! 1f
you are fighting within the FCC "shot clock” window, you will likely have attorneys' fees refunded as
wall. You are not just fighting for yourself, but for all those who will travel the same path after you.

htip://www.gelthecelloutatl.com/2012/08/yes-cell-1ower-will-lower-pro perty.himi
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Get the Gell Out - ATL: Yes, a Cell Tower Will Lower Property Value...

Don't give up. Be respeciful, but take
nothing al face value Use the media o
tell your story i you can get them on your
side, But, focus on your issue, your case
and get your neighbors to unite as it will
affect everyone in some way. The more
you can hefp educate others, the better off
we will all be in the long run,

If you have any questions, feel free to
email us at
saynoZeelowers@yahoo.com. We are
not attorneys nor do we offer advice that
should substitute far the advice from a

Resul! in Lesa Money far the Operating Fund of Qur Public Schools

qualified attornay in this area, bul we have been working on this subject for more than a year and
can offer practical input about our own experience that we are witling to share. Sometimes it helps
just to know you are not alone and you have people in your corner.

And, here in DeKatb County. we started with no one in our corner and, as of July 31, 2012, 75,000
voters, a whoppmg 82%, voled "NO" (o cell towers at our schools! Way to go DeKalb County!

GFTthe CELI oulAlL el

G+ +5 Recommend this on Google

rell phones Cell Tewer coruntion DeKalb County Georgia HAZMAT Health Risk human rights

Properly Taxes Property Value vote

9 comments

ﬁﬂ Add a comment as Gina Quntz

Top comments

Have any respectable atiorneys rallied around this cause because we in Rateigh
North Carokina have a serious problem with the same thing ail over the county!

@ Meg Russell 2 months ago - Shared publicly

1 - Reply

£ T GETthe CELLoutATL 2 months ago

.4 Most of the lawsuits we have learned about have been brought by the telecomm
or tower companies against the municipalities for upholding theit own zoning
laws. There are certain required sieps that muslt be foliowed, including & writlen
explanation for a denial, that the tocal government must follow in order to

% amazing! thanks for sharing!

_ﬁ Tim Veronika 4 months ago - Shared pubficly

mtp.//www.vorlexbioshield,com/Laptnp-ﬂadiallon-Shield_c_‘! 4. html

1 Reply

htip://www.getthecelloutall.caom/201 2/08/yas-cell-tower-will-lower-property.htm!
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Newer Post

m GETthe CELLOUtATL 2 months ago

Crizzy Plain 2 years ago - Shared publicly

All the things that we need in this businessis really important for us to learn. We
have to gather these information to ensure that we will keep up on everything that
happen in the market. Now that we are in Property Invesiment Portfolio, we have to
do everything to keep our business staying power and to keep us always successful,

1 - Reply
£ Pn GETthe CELLOUTATL 2 months ago

¥. 4 Thanks for reading and following this issue.

Dctoherhillfarm 1 month age - Shared publicl
we need some help in upsiate new york....any leads would be a great help

1 Reply

Homes Ulike 7 months ego - Shored publicly

Thanks for shating as it is an excellent post would love to read your future post.

hitp://www.homesulike.com/index.php/properties/propertylist?ptype=1&pfor=1

1 Reply

/T GETthe CELLOUtATL 2 months aga

Y¥.2% Thank you for reading. More to come!
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opposition {o cell towers at our
DeKalb County schools Scan and
email any completed forms to
sayno2celitowers@yahoo.com,

Copyright

GTCO-ATL 2011 Alt Righis Reserved
To repod any correclions, conlact
sayno2celilowers@yahan com.

The views expressed here are
opinions and not necessarily shared
by all members of GTCQO-ATL We are
a forum open lo discussion of relevent
issues and hope {o encourage
transparency, ethics and
accountabitily among both sides of
any conlroversy 10 ensure decision-
makers are fully prepared 1o render
the best decisions for ihe heaith,
safety and progress of Metro-Atlanla
and the surrounding area.

PHECTATMER

Legal Disclaimer: The information contained in this written or elacironic communication, and our associatad web site(s) andfor blcg(s},
is provided as a service Lo the Inlernet community and does not constitule legal advice. We try to provide quality information. bul we
make no claims, promises or guarantees about the accuracy, completeness. or adequacy of the information centainad in or linked to
this web sile and any associaled sites. As legal advice must be tailored to the specific circumstances of each case, and faws are
constantly changing. nolhing provided hersin should be used as a substitute for the advice of competent counsel. No person
associated with Gel the Cell Out - Atlanta Ghapler, or Save Tucker! is an atfomney aor is employed by an atlorney.

2011 GTCO-ATL Walermark templale. Powered by Blogger.
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