Electromagnetic Emissions Information

Verizon Wireless + Proposed Small Cell (Node “Alamo 009"}
21 Francesca Lane at Danville Boulevard « Alamo, California

Statament of Hammett & Edison, Inc., Consuiting Enginoers
The fire of Hammett & Edison, Imc.. Conzulting Engineers, hat been retzined on behalf of

Venizon Wireless, a personal witeless telecommunications camier, to evaluate itz small cell
{(Node “Alamo 009”) proposed to bes zited i Alamo, California, for compliance with appropriate
guidelines limiting human exposwe to radio freguency (“RF ™) electromaguetic felds.

Executive Summary

Venizon proposes to install one cylindrical antenna on a utility pole sized in the public nghe-
of-way near 21 Francesca Lane at Danville Boulevard in Alamo. The proposed cperation wiil
comply with the FCC guidelines himiting public exposure to RF energy.

Prevailing Exposure Standard

The U.S. Congress requizes that the Fedsral C ommunications Commission {"FCC™} evaluate its actions
for poszible sigaifirant impact on the envivonment. A summary of the FCC s human exposure limits is
shown tn Figure 1. These limits apply for continuous exposures and are intsnded to provide 2 prudent
margin of safety for all persons, regardless of age, gender, size. or health. The FCC limit for exXposuzes
of unlimited duration to 1ad:c frequency energy for varions wireless services are as follows:

Wireless Service Frequercy Band Ocoupational Limct Public Lpxt
Microwave (Point-to-Point) 5-80 GHz 500 mWoem? 100 mWiomd
WiFi {and unlicensed uses} 2-6 3.0C 1.00
BRS {Broadband Radio) 2,600 MEz 5.0C 100
VWCS (Wireless Communication) 2,300 3.00 100
AWS (Advasced Wireless) 2.100 300 1.00
PCS (Personal Cemmunication) 1,950 3.00 100
Cellular 870 2196 .58
SMR (Specialized Mobile Radio} 853 283 0.37
700 MHz 700 240 048
Imost restiictive frequency range) 30-100 1.0C 2.20

Power Line frequescies {60 Ex) are well below the applicable range of this standard, and there is
considered te be no compounding effect from simultanecus exposure to powsr lize and radic frequency
fields.

General Facility Requirements
Small cells typically consist of two distinet parts: the alectronic transcsivers {also called “radies™} that
are connected to the gaditional wired selaphone lines, and the passzive antennas that send the wireless
signals created by the radios out to be received by individual subscriber waits. The transcetvers are
typically mounted on the support pole o1 placed in a cabinat at ground level, and they are consected to
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Verizon Wireless + Proposed Small Ceil {Node “Alamo 009")

21 FrancescaLane at Danville Boulovard « Alamo, California
me anteznas Ew ceax:al czbles Bacause of the short wavelength of :he hequenc*ea zssxgueé by the FCC
for wireless _,en'meg, the ax a.ntama'" requne lme-of-sight path: for their ;‘gm]a to propagate well and 30
are installed at some height above ground. The antennas are designed to concentrate their energy oward
the horizon, with very hittle energy wasted toward the sky or the ground. Tlis mean: that it iz generally
not possible for exposure conditions to approach the maximum permiszible expozure limirs without

being phy=ically very near the antennas.
Computer Modeling Method

The FCC provides direction for deternuning compliance m itz Office of Engineering and Technolosy
Bulletin No. 65, “Evaluating Compliance with FCC-Specified Gudelines for Human Fxposure to Radio
Frequency Radiation” dated August 1997, Figure 2 dezcribes the caleulation methodologies, reflecting
the facts that a dizectional antenna’s radiation pattern 1= not fully formed at locations very close by (the
“near-field” effect) and that at greater distances the power level fiom an energy source decveases with
the square of the diztance from it {the “nverse square law™). The conservative nature of this method for
evaluating exposure conditions bas been verified by numercus feld tasts.

Site and Facility Description

Based upon information provided by Venzon, mecluding drawings by hferidian Management, LLC,
dated August 4, 2017, 1t is proposed to install one Amphenol Model CUUTO7CN12F ti-directional
cylindiical antenna, with three directions activated, on an extension above the utility pole sited in the
public right-of-way near 21 Francesca Laxne, ar the intersection of that street with Danville Boulevard in
Alamo. The antensa would employ no downtilt, would be mounted at an effective height of about
47%; Jeet above ground, and would be oriented with its principal directions toward 25°T. 145°T, and
263°T. The maximum effective radiated power in any direction would be 2.380 watts, represexting
simultanecus operation at 1250 watts for AWS and 1,130 watts for PCS service. There are reported no
other wireless base stations at the site or nearby .

Study Results

For a person anywhere at ground, the maximum RF exposure level due o the proposed Verizon
operation iz calculated to be 0.0023 mWicm?, which is 0.23% of the applicable public exposure limit.
The maximum calenlated level at the second-floor elevation of any zearby building 15 0.24% of the
public exposure limit. It should be noted that theze results include several “werst-rase” assumptions
and therefore are expected to overstate actual power density levels frore the proposed operation.
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Verizon Wireless « Proposed Small Cell (Node “Alamo 009"}
21 Francesca Lanc at Danville Boulevard » Alamo, California

Recommendad Mitigation Measures

Due to ir3 mounting location and height, the Verizon antenna would not be accessible to unzuthorized
persons, and 30 no mitigaton measures are necessary te comply with the FCC public exposure
zuidelines. To pravent occupationa! exposures i excess of the FCC guidelines, it is recommended that
appropriate RF safety raining. to include revtew of personal monitor uze, be provided to all authorized
persensel who have access to the antenna. No access within 7 feet at the same height as the Verizon
aptenna, such as might cceur during certain maintenance actrvities at the top of the pole, should be
allowed wisle the small cell i5 in operation, unless other measures can be demonstrated to ensure that
occupational protection requirements are mat. Jt i recommended that an explanatory sign’ be posted at
the antenna and'cr on the pole below the antenna, readily visible fiom any angle of approach to persons
who might need te work within that distance.

Conclusion

Based on the information and analysis above. it it the undersigned s profesaional opinion that operatien
of the zmall cell propozed by Verizon Wireless near 21 Francesca Lane at Danville Boulevard in Alame,
California, will comply with the prevailing standards for limiting public exposure to 1adic frequency
energy and. therefore, will not for this reazon cause a signifieant impact on the environment. The highest
caleulated level in publicly accessible areas is much lsss than the prevailing standards allow for
exposures of unlimited duration. This finding iz consistent with measmements of actual exposnure
conditions 1aken at other cperating smal! cells. Training authorized perzonnel and posting explanatory
s1gne are recommended to establish comphiance with occupatonal expesure limits.

° Siges shouid comply with OET-57 color. symbol, and content recommendations. Toatzct informanon skbod be
provided {¢ £, a telephone oumber) 10 amrange for access o resicted areas The sslactior of languages) iz cot an
engineering matter, and guidarce from the landard. local zoring or health 2uraonty, or apprognate peofessiomals
mway be required. S:gnage may also need to comply with the regwiresrects of Califormia Public Unlnes Commissior
General Order No. £5
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Varizon Wiroless « Proposed Small Cell (Node *Alamo 009™)
21 Francesca Lane at Danvills Boulevard « Alamo, California

Authorship
mm@dmﬁtﬁsmmtﬁawaﬁﬁdhfmsimdﬁm,mcm
Registration No. E-21306, which expires on September 30, 2019. This work has been carried out under
his direction, and all statements are true and correct of his own knowledge except, where noted, when
data has been supplied by others, which data he believes to be comect.
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FCC Radio Frequency Protection Guide

The U.S. Congress required {1996 Telecom Act) the Federal Communications Commission {FCC™y
to adop? a natiozwide hwman exposure standard to ensure %hat its licensees do not, cumulatively, kave
a zignificant impact on the environment. The FCC adopted the limits from Report No. 86, “Biological
Effect: and Exposure Critenia for Radivfrequency Electromagnetic Fields,” published in 1986 by the
Congressionally chartered National Council on Radiation Protection and Measurements {"NCRP).
Separate limits apply for occupational and public exposure conditions, with the latter limits generally
five times more restrictive. The more recexnt standard, developed by the Institute of Electrical and
Electronics Engineers and approved as American National Standard ANSLIEEE C95.1-2006, “Safety
Levels with Respect to Human Fxposwre 1o Radio Frequency Elecnomagnenc Fields, 3 kEz to
300 GHz,” includes similar limits. These limitz apply for continucus exposures from all sources and
are intended o provide z prudent margin of safety for ail persons, regardlezs of age, gender. size, or
health.

Az shown m the table and chart below, separate imitz apply for accupational and public exposure
conditions, with the latter Limits {1n italicr and-or dzshed} up to five times more restrictive:
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Higher levels are allowad for chort perteds of time. such that total exposure levels averaged over six or
thirty minutes, for cccupational or public seitings, respectively, do not exceed the limeats, and higher
levels alse are allowed for exposures to small areas, such that the spatially averaged levels do not
exceed the limitz. However, neither of these aliowances 15 incorporatad ia the conservative caleulation
formulaz in the FCC Office of Engineering and Technology Bulletin No. 65 {August 1997) for
projecting field levels. Harcmetr & Edizon has built those formulas into a propuietary program that
caleulates, at each location on an arbitrary rectangular grid, the total expected power dexnzity from any
zumber of individual 1adic zources. The program allows for the description of buldings and upeven
terrain, if required to obtain more accuwate projections.
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RFR.CALC™ Calculation Methodology
Assessment by Calculation of Compliance with FCC Exposure Guidelines

The U.S. Congre:z requirad {1996 Telecom Act) the Federal Communications Commiszion (“FCC™ to
adopt a nationwide human exposure standard to ensure that its licensees do not, cumulatively, kave a
significant tmpact on the environment. The mwaximum permissible expesure limits adopted by the FCC
(see Figure 1) apply for continuous expozures from all sources and ars intended to provide a prudent
margm of safety for all persons, regardliess of age. gender, size, or health. Higher levels are allowed for
short periods of time, such that tofal expozwre levels averaged over six or thirty minutes, for
occupational or public settings. rezpectively, do not exceed the Lmits,

Near Field.
Prediction methods have been developed for the near field zone of pane! {directionall and whip
{ommdirectional) antennas, typical 2f wireless telecommunications base stations. as well as dish
{aperture) antennas, typically used for microwave Iinks. The antenna patterns are not fully formed m
the near field at these antennas, and the FCC Office of Eugmesring and Technology Bullenn No. €5
{Augnst 1997) gives suitable formulas for caleulating power density within such zozes.

180 0.1xP,,

For a panel or whip antenna, power density § = —— x——— "
B axD xh

in 2Wiem?,

) . D1x16xnx?P . P.oa
and for an apertwrs antenna, maximum power density Sp,. = “"""‘“‘:t""lg—m: i mW Tme,
Tx
where 83y = half-power bearewidth of the antenna, in degrees, and
Pret = net power input to the antenna, in watts,
D = distance from antenna, in meters,
h = aperturs height of the antenna, in meters, and
n = apertwre efficiency (unitless, tvpically 0.5-0.8).
The factor of 0.1 in the numerators converts to the desized units of power density.
Far Fieid.
OET-63 gives thiz formeula for calculating power density in the far field of an individual RF source:
. : 256x164; F*<ERP . :
e A |8 = 563 1.64 2 100 ¢ fE.F x o W),
dugD’

where ERP = total ERP {all polarizations), in kilowatts,
RFF = relative field factor at the direction to the actual point of calculation, and
D = distance from the center of radiation to the point of caleulation, in meters.

The factor of 2 36 accounts for the increase in power density due to ground reflection, assuming a
reflection coefficient of 1.6 {1.6 x 1.6 = 2.36). The factor of 1.63 iz the gain of a haif-wave dipole
relative to an isotropic 1adiator The factor of 100 i the numerator converts to the desired units of
power density. This formula kas been built into 2 proprietary program that calculates, at each location
on an arbitrary rectangular zrid, the total expected power density from any number of individnal
radiation sources. The program also allows for the description of uneven terram m the vicinmity, to
obtaiz more aceurate projections.
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