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Company Overview

Independent Consultant of RF (Radio Frequency) Health,
Safety and Regulatory Compliance Services

The Waterford Consultants team have:

-Surveyed over 20200 sites for RF emissions compliance in
the USA, Canada, Australia and Germany

-Trained over 5,800 people in RF Health & Safety
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Why are we here today?
Objective is to provide information regarding the radio

frequency emissions for the proposed Verizon "mono-oak"
tower site located in the Diamond Springs area.

RF was first used in Europe in 1897 and introduced into the
US l\Iavy in 1912. RF has been in existence for over 100 years
in the USA. Wireless communications are just additional RF

layers to an already existing electromagnetic spectrum.
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Rules and Regulations
FCC has established and published in OET-55, the Rules and

Regulations governing RFemissions.

Exposure limits are recommended by National Council for Radiation
Protection (NCRP) with the limits being developed by the Institute of

Electrical and Electronic Engineers (IEEE) and adapted by the American
National Standards Institute (ANSI).

Two major standards are used in the U.S.:IEEE C95.1-1999 & ANSI
C95.1-1992

-Uses Maximum Permissible Exposure (MPE) levels, rather than
previously used Radiation Protection Guide.

Standards call for a required 10 year update cycle. No significant
changes in latest revision - more in training and measurement

techniques.
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Rules and Regulations

Under "normal conditions"; an average person can absorb
4W/kg of mass. It should be understood that when RF is

absorbed, it is converted into heat

FCC has incorporated a 10:1 safety factor to the I\JCRP
recommendation. Therefore, the national standard for

Maximum Permissible Exposure is OAW/kg of mass

Maximum Permissible Exposure (MPE) is expressed as a
percent (%) of maximum allowable; two tiers;

Occupational and General Public
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Rules and Regulations

Every communications site is required, by law, to perform
an RF study. Carriers and operators are responsible to the

FCC for these site compliance audits and the facility owner
is responsible to OSHA to ensure compliance with FCC

rules and regulations (Bulletin 65).

Rules also dictate that any changes to a communication
site, be it addition or removal of equipment, requires a

new compliance study of the entire site. Only exception is
towers where changes are made above 10 metres from

ground height at the base of the tower
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ELECfROMAGNETIC SPECfRUM

1....1\", .;,,!:W, ,,tknph (b i.. rom-

Vis1ble Ught is an etecuomagneu c wa ve, consisting 01oYillating electric and magnetic fields lIaveling through space.
The freq uency of the wave determtaes its color.

Non-ionizing Radiation

\ . ,..~•• r<"\-uvrn

- Incrc;.L(int: Frequency (\')

1~1 :::~'I::: II.,r
u

lk ':'''1M~":"· I;.q;~1 ':,'.:..:::
III '" l (t"' : I O'~ 10 ' : ;10" 10'" Ill ': Ie/' Ill' 10 ' 10' II"

•• ' '. ' " IncreMing W.3wlcn1=lh (>.) --

Ionizing
Radialion

'Il '"

RadIo wa ves a re a type of eleetromagnet icradlant energy with wavele ngths in the e lectromagnetic spectrum longer
th an infn red light. Radio waves have Crequend es (rom as low as 3kHz to as high as 300GHz, and corresponding
wavelen glhsranglng from 100 kllcmeters (62 ml) at low freq uencies to 1 mil1lmeter (0.039 inches ) at the high end. Uke
allother electromagneti c waves, radio wave s tra ve l at the speed of light

WATERFORD

THE PRE MIER SOURCE FOR REGULATORY COMPLI ANCE -., . ,.-, ••.• _. - " -r-

i.em ,10 "'0'

- In c rc usi ng Pre q uc nc y (\')

Non-ionizing Radiation

,I<

Ionizing
R a d i a t i o n

Ir
H I ~ ,:.: I ~I :TJ 11

1
, 1"

",' m ) "

I
;\ n:» .•

, ,
10 · IA 10. 1 1 Il r ' : 11l , ·Il

<: '" ~ii t~ 11'

"'" ~~ ;1 "~~ ~a~

~

Where items of everyday life fit into the Electromagnetic Spectrum
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Ionizing versus Non-ionizing

The biological effects between these two types of
emissions is totally different.

Ionizing emissions can cause permeant biological changes
to molecular structure.

The primary concern with Non-Ionizing emissions is tissue
heating. At wireless sites, like Missouri Flats, we have these
non-ionizing emissions in the "radio wave" band. Only
extensive exposure above certain conditions are of
concern
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Ionizing versus Non-ionizing

Effects of non-ionizing emissions are not cumulative.

Effects of ionizing emissions are cumulative.
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Everyday Comparisons

- A baby monitor: 1.2% MPE at 18" away from unit

L3 Microwave operating at "high" power (1100 Watts): 3.7% MPE
when measured 12" away from door seam

Wireless routers (D-Link DI-614+) measure 0.1%; the same levels as
the GoGo Air installation

Motorola T6500 Talkabout "walkie-talkies" measure at 4.11% (hand
held 2-way radios)
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Missouri Flat Site Specific IVIPE

At this site, utilizing the maximum power Verizon is licensed by
the FCC to use, the highest MPE value at ground level is 0.3%,
which is 3/1000ths of the maximum permissible exposure for
persons in the General Public classification.

This highest MPE value occurs at a distance of 20.4 metres
(22.3 yds. or 67 feet) from the base of the tower. All other
values are below the 0.3% MPE level, both calculated and
measured.

At the southwest corner of the school yard, a distance of
approximately 1160 feet away from the base of the tower, the
proposed Verizon Wireless operations from the Missouri Flat
site will not increase existing power density levels above 0.11%
of the FCC General Public limits.
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On-site (preconstruction) Measurements
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Ground elevation emission plot
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Side elevation emission plot
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Quotes from various Agencies and Organizations

World Health Organization (WHO):
"Tissue heating is the principal mechanism of interaction
between radiofrequency energy and the human body."

"A number of studies have investigated the effects of
radiofrequency fields on brain electrical activity, cognitive
function, sleep, heart rate and blood pressure in volunteers. To
date, research does not suggest any consistent evidence of
adverse health effects from exposure to radiofrequency fields at
levels below those that cause tissue heating."
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Quotes from various Agencies and Organizations, continued

American Cancer Society:
"At ground level near typical cellular base stations, the amount
of RF energy is thousands oftimes less than the limits for safe
exposure set by the USFederal Communication Commission
(FCC) and other regulatory authorities, It is very unlikely that a
person could be exposed to RF levels in excess of these limits
just by being near a cell phone tower,"

"Levels of energy from RF waves near cell phone towers are not
significantly different from the background levels of RF radiation
in urban areas from other sources, such as radio and television
broadcast stations. For these reasons, most scientists agree that
cell phone antennas or towers are unlikely to cause cancer
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Quotes from various Agencies and Organizations, continued

USFood and Drug Administration (FDA):
"Although research is ongoing, the Food and Drug
Administration (FDA) says that available scientific evidence
including World Health Organization (WHO) findings4 released
May 17, 2012-shows no increased health risk due to
radiofrequency (RF) energy, a form of electromagnetic radiation
that is emitted by cell phones,"

"FDA also cites a separate National Cancer Institute program
finding that, despite the dramatic increase in cell phone use,
occurrences of brain cancer did not increase between 1987 and
2012,"

9

15-0045 H 9 of 10



WATERFORD

19/01/2015

THE PREMIER SOURCE FOR REGULATO RY CO MPLIANCE - .'. ,~-..~~ ,-,~- .0" ,.,-- ~" -',," ,-<"

Quotes from various Agencies and Organizations, continued

The International Agency for Research on Cancer ClARe):
"the vast majority of scientific research to date does not support
a link between RF energy exposure and human cancers"
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Conclusion

Waterford Consultant's licensed Professional Engineer, has
reviewed and signed off on the pre-construction measurements
and the theoretical calculations/plots of the constructed site and
deemed this site to be well within the Rules and Guidelines as
established by the FCC, in accordance with OET Bulletin 65.
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