Attachment 8
"

T-Moblla West Corp. • Proposed Base Station (Site No. SV12304D)
170 Wast Grand Avenue· Grover Beach, California
Statement of Hammett & Edison, Inc., Consulting Englnaera
The firm of Hammett & Edison~ Inc., Consulting Engineers, has been retained by T-Mobile West
Corp., a personal wireless telecommunications carder, to evaluate the base station (Site No.
SV12304D) proposed to be located at 170 West Grand Avenue in Grovel' Beach, Callfol'llia, for
compliance with appropriate guidelines limiting human exposure to radio frequency ("RF")
. electl'Omagnetio fields.

Executive Summary
T-Moblle proposes to install directional panel antennas above the roof of the two-story
commercial building located at 170 West Grand Avenue in Grover Beach. The proposed
operation will comply with the FCC guidelines limiting public exposure to RF energy.
Prevailing Exposure Standards
The U.S. Congress requires that the Federal Communications Commission ("FCC") evaluate its
actions for possible signifioant impact on the environment. A summary of the FCC's exposure limits
is shown in Figure I. These limits apply for continuous exposures and are intended to provide a
prudent margin of safety for ali persons, regardless of age, gender, size, 01' health. The most restrictive
FCC limit for exposures of unlimited duration to radio frequency energy for several personal wireless
services ilre as follows:
Wireles~

Service

Frequency Band

Microwave (Point-to-Polnt)
5,000-80,000 MHz
2,600
BRS (Broadband Radio)
2,100
AWS (Advanced Wireless)
1,950
pes (Personal Communication)
Cellular
870
SMR (Specialized Mobile Radio)
855
700 MHz
700
[most restrictive frequenoy range]
30-300

Occypatlgnal Limit

5.00mW/cm2
5.00
5.00
5.00
2.90
.2.85
2.35
1.00

PUblic LImit
1.00 niW/cm2
1.00
1.00
1.00·
0.58
0.57
0.47
0.20

Ganeral Facility Requirements
Base stations typically consist of two distinct parts: the electronic transceivers (also called "radios" 01'
"ohannels") that are connected to the traditional wired telephone lines. and tbe passive antennas that
send the wireless signals cI'eated by the radios out to be received by individual subscriber units. The
transceivers are often located at ground level and are connected to the antennas by coaxial cables. A
small antenna fot' reception of GPS signals is also required, mounted with a clear view of the sky.
Because o( the short wavelengih of the frequencies assigned by the FCC for wireless services, the
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antennas require line-of-sight paths for their signals to propagate well and so are installed at some
height above ground. The antennas are designed to concentrate their energy toward the hol'izon, with
very little energy wasted towal'<l the sky

01'

the SI'ound. Along with the low power of such facilities,

· this means that it is generally not possible for exposure conditions to approach the maximum
permissible exposure limits without being physioally very near the antennas.

computer Modeling Method
The FCC provides direction for determining compliance in its Office of Engineering and Technology
Bulletin No. 65, "Evaluating Compliance with FCC-Specified Guidelines for Human Ellposure to
· Radio Frequency Radiation," dated August 1997.

Figure 2 attached describes the caiculation

methodologies, reflecting the facts that a qirectional antenna's radiation pattern is not fully formed at
locations very close by (the "near.field" effect) and that at greater distances the power level from an
energy source decreases with the square of the distance from it .(the "inverse square law"). The
conservative nature of this method for evaluating exposure conditions has been vel'ified by numerous
field tests.

81t9 and Facility Description
".

Based upon information provided by T -Mobile, including zoning drawings by MSA Architecture &
Planning, dated November 17, 2010. It is proposed to install nine Andrew Model TMBX.6511·R2M
directionai panel antennas within a proposed extension of the Ilxisting cupola above the roof of the

;,.

·(WO·stOI'Y commercial building located at 170 West Grand Avenue in Grover Beach. The antennas
would be mounted with 2° downtilt at an effective height of about 39V. feet above ground, 8 feet
above the roof, and would be oriented in groups of three toward 60Q T, 160o

r; and

3300 T. The

maximum effective radiated power in any direction wouid be 2,000 watts, representing simultaneous
operation at 1,000 watts each for A WS and
·telecommunications base stations nearby,

fOl'

PCS.

There are reported no other wireless

Study Results
For a person anywhere at ground, the maximum ambient RP eKposure levei due to the proposed
T-Mobiie operation is calculated to be 0.0060 mW/cm2, which is 0,60% of the applicable public
exposure limit. The maKimum calculated level at any nearby building is 1.4% of the public exposure
limit. It should be noted that these results include several "worst-case" assumptions and therefore are
expeoted to overstate actual power density levels from the proposed operation.
Exposure levels for tenants inside the bullding would be well below the allowed limits, due to the
directional nature of the antennas (which send the RF signals in a nal'l'OW beam toward the horizon,
like a lighthouse), due to the blockage from the roof and other building materia is (the signals do not
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170 West Grand Avenue· Grover Beach, California
pass through such material well), and due to the distance from the antennas (the invel'se square Jaw
means the energy drops exponentially with increasing distance). The highest calculated level inside
the building, taking these faotors into account, Is 0.12% of the standard, that is, ovel' 800 times below.

Recommended Mitigation Measures
Due to their mounting locations, the T -Mohile antennas would not be accessible to the general public.
and so no mitigation measures are necessary to comply with the FCC public exposure guidelines. To
prevent occupational exposures in excess of the FCC guidelines, no access within 2 feet direotly in
front of the antennas themselves, such as might occur dudng maintenance work above the roof, should
be allowed while the base station is in operation, unless other measures can be demonstrated to ensure
that occupational protection requirements are met. Posting explanatory wal'lling signs' on the cupola
in front of the antennas, such that the signs would be readily visible from any angle of approach to.
persons who might need to work within that distance, would be sufficient to meet FCC-adopted
guidelines.

ConclusIon
Based on the information and analysis above, It is the undersigned's professional opinion that
operation of the base station proposed by TcMobile West COI'p. at 170 West Grand Avenue in Grover
Beach. California, will comply with the prevailing standards fol' limiting public exposure to radio
frequency energy and, therefore, will not for this reason caUse II significant impact on the environment.
The highest calculated level In publicly accessible areas is much less than the prevailing standards
allow for exposures of unlimited duration. This finding is consistent with measurements of actual
exposure conditions taken at olh,)!' operating base stations. Posting explanatory signs.is recommended
to establish compliance with occupational exposure limitations.

• Warning .Igns should comply wilh OET·65 color, symbol, and conlenl recommendation.. Conlact inform"tion
should be provided (e,g.,." telephone number) to arrange for aocess to restrioted .r."s. The s.lectlon of language(s)
Is not an engineering m"lter. and guldanoe from the lalldlord, local zoning or heallh authority, or appropriate
profe..ionals may bo required.
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Authorship

The undersigned author of this statement is a qualified Professional Enginecl', holding California
Registration Nos, E-13026 and M-20676, which expire on June 30, 2011. This work has been carried
out under his direction, and all statements are true and COl'l'ect of his own knowledge except, where
noted, when data has been supplied by others, which data he believes to be correct.

March 14, 2011
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FCC Radio Frequency Protection Guide

The U.S. Congl'ess required (1996 Telecom Act) the Fedel'al Communications Commission (,'FCC")
to adopt a nationwide human exposure standard to ensure that its licensees do not, cumulatively, have
a significant impact on the environment. The FCC adopted the limits from Report No. 86, "Biological
Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields," published in 1986 by the
Congl'essionally chartel'ed National Council on Radiation Protection and Measurements ("NCRP").
Separate limits apply for occupational and public exposure conditions, with the latter limits generally
five times more restrictive. The more recent standai'd, developed by the Institute of Eleotrioal and
Electronics Engineers and approved liS Amol'ioan National Standard ANSllIEEE C95.1-2006, "Safety
Levels with Respeot to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to
,300 GHz," includes similar limits. These limits apply for continuous exposures from all sources and
are intended to provide a prudent mal'gin of safety for all persons, regardless of age, gender. siZe, or
health.
As shown in the table and chart below. separate limits apply for occupational and public exposure
conditions, with the latter limits (in Italics and/or dashed) up to five times more restrictive:
Frequency

Eleotromagnetio Fields (f is frequency of emission in MH2;)

Appllcablo

B1ectric
Field Strength
(VIm)

Range
(MHz)
0.3 1.34 3.030300 1,500 -

614
614
18421f

1.34
3.0
30
300
1,500
100,000

1000

""

~.~]

~,~~.§.

61.4

614
823.81/
823.81/
27.5

3.54Vr
137

u9'/i
6/.4

-

/

100 -

1-

~,

/

EquIvalent Far-FIeld
Pow.r Dcnslty
(mW/em') "

/.63
2.191/
2.191/
0.0729

{[m8
0,/63

100
100
90011"
1.0
fl300
5.0

100
1801/

/80//
0.2

j1IS00
/.0,

Occupational ExposUI'e
PCS

~~

FM

Cell

'-1--'

Public Exposure

•
0.1

1.63
1.63
4.89/f
0.163
./f1l06
0.364

'.

10

0.1 -

Magnetic
Field Strength
(Aim)

~
,

.

____ I

,

100
Frequenoy (MHz)
Higher levels al'e allowed for short periods of time, such that total exposure levels averaged over six or
thh1y minutes, for occupational 01' public settings, respectively. do not exceed the limits, and higher
levels also are allowed fOl' exposures to small areas, such that the spatially averaged levels do not
exceed the limits. However, neither of these allowanoes is incol'p01'llted in the conservative calculation
formulas in the FCC Offioe of Engineering and Technology Bulletin No. 65 (August 1997) for
projecting field levels. Hammett & Edison has built those formulas into a proprietary program that
calctdates, at each location on an arbitrary rectangular grid, the total expected power density from any
number of individual raelio sources. The program allows for the description of buildings and uneven
tenain, if required to obtain more accurate projections.
1
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FCC Guidelines

Figure 1

",

RFR.CALC 1M Calculation Methodology
Assessment by Calculation of Compliance with FCC Exposure GuIdelines

The U.S. Congl'ess required (1996 Telecom Act) the Federal Communications Commission ("FCC") to
, adopt a nationwide, human exposure standard to ensure that its licensees do not, cumulatively, have a
, significant impact on the environment. The maximum permissible exposure limits adopted by the FCC
(see Figure I) apply fOI' continuous exposures from all sources and are intended to pl'Ovide a prudent
margin of safety for all persons, regm'dless of age, gender, size, or health. Higher levels are allowed for
short periods of time, such that total exposure levels averaged over six 01' thirty minutes, fol'
occupational or public settings, respectively, do not exceed the limits.
.
Near Field.

, Prediction methods have been developed fot' the near field zone of panel (directional) and whip
(omnidirectional) antennas, typical at wireless telecommunications base stations, as, well as dish
(aperlure) antennas, typically used for mlcrowaye links. The antenna palterns are not fully formed in
the near field at these antennas, 'and the FCC Office of EngineerJllg and Technology Bulletin No. 6S
(August 1997) gives suitable formulas for calculating powel' density within such, zones.
For a panel or whip antenna, power density

S

=

180

rtrI
X
'1:NBW

0.1 x Pn" . mW, 2
D h' m
em,
:ax
x
,
,

and for an aperture antenna, maximum power density

Sma" _

'

0.1 x 16x qx Pilot, In mW/cm2,
:n;x h

where [JaW = half-power beamwidthof the antenna, in degrees, and
Pnet '" net powel' input to the antenna, In watts,
D = distance from antenna, in meters,
h = aperture height of the antenna, in meters, and
." = aperture efficiency (unitless, typically 0.5·0.8).
The factol' of 0.1 in the numerators converts to the desired units of power density.

Far Field.
OET·65 gives this formula for calculating power density in the far field of an individual RF source:

'd •
powel enslty
where ERP
RFF
D

S --

2

2,5601.64DlOODRPp DERP . mW" 2
40
2
' m
cm,

:aOD

= total ERP (all polarizations), in kilowatts,
= distance from the center of radiation to the point of calculation, in meters.

= relative field factol' at the direction to the actual point of calculation, and

The factor of 2.56 accounts for the increase in power density due to ground reflection, assuming a
reflection coefficient of 1.6 (1.6 x 1.6 = 2.56). The factor of J.(j4 is the gain of a half·wave dipole
relative to an isotropio radiatOl'. The factor of 100 In the numerator converts to the desired units of
power density. This formula has been built'into a proprietary program that oaloulates, at each location
on an arbitrary rectangular grid, the total expected power density from any number of individual
radiation sources. The program also allows for the description of uneven terrain in the vicinity, to
obtain more accurate projections.

Methodology
Fisure 2

• I

M

T·Moblle West Corp. • Rooftop RF Exposure ConditIons and Control Program
Sito No. SV12304D' 170 West Grand AVE)nuo • Grovor Beach, CalifornIa

Opel'lltien summ8lY:
9 jlnteil\las, 3 per sector
effective helghl 8 ft ARL

maximum ERP :l,OOOwaits

Control Procedures
rnI Posiioformlltion signs at roof access looalloo(s)

. . II!J and at antllnBaa 8S shown.

o Inslall
barrloade(s) as shown to preclude easy
acaess by general public: Inlo yellow areas.
rnI Prov(d& copy of this plan to pSrlIOllS wHb aocess
1J!!l, '10 b,Ulldi~O rooftop. Suoh persons should slgnll'y

thelrunderstandlng ofitslnstruollons.

Signage plan

.

,.

,/\11 algns ,1l~ouJd provIde T'Mobllelllle numbef and
24-hour teleplione oQntaol for acO$88 Information.
Chpille oflangu~08(S) may requIre guldanae from
Illndlord Of peimllling Jurlsdlotlon.
be placed at
,ro,olF aC(18~8100aIIQn(s).

LL;;~t,

IL~~~Jj

'Caullon" signs
5:;L
be ma*ed wllh distance of yellow area listed above and p!aOed at each transmitting antenna to be vlsl·
ble (rom any angle of approach for persons who nued 10 work within Illat distance, Use "ON THIS STRUOTURE' sign
when antenna Is visible; use "BEHINDTHISSURFAoe" sign when Ills hidden within radome or other enclosure,
s~ould

lfAMMBTT &; "BOlSON, INC'.
CONSULTINO lINGINlltms
SAN FRANCISCO

Mnrch 14, 201l
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December 6,2011
Attn: Planning Commission of the City of Grover Beach
To Whom It May Concern:
Speaking on behalf of myself Audrey Sewell, and my fellow employees of Station Grill
we urge you to deny ~he Development Permit Application No. 10-023. Not only do we as
employees feel that it is unsafe to our work enviromnent weare also concerned for our
costumers who frequent our establishment.
Cell towers like the one requesting permission to be installed at the top or our building
has potential to have harmful affects on the health of the employees of the building as
well as the hundreds of costumers who enjoy our business.
As a society we are aware of the risks that we are collecting everyday we make an
advance in the technological world. Although there is no conclusive evidence that cell
towers are truly damaging to the human mind, there is also no conclusive evidence to
prove otherwise; and I for one am not willing to be subject to potentially harmful
radiation levels for the convenience of a cell tower. The radio waves emitted by a tower
will bombard our establishment increasing our already high exposure to radio waves on a
daily bases.
OUf costumers are not all adults either. One of the largest concerns I behold as a
community member is the potential harm we could be inflecting on the future minds of
our community. These children are already exposed to more mdio waves than any other
previous generation, and I do not support the idea that we are to dictate what is safe and
what is not. Their youthful minds should not be exposed to potentially harmful radio
waves in such a high dosage. I feel it is our duty as a community to protect and preserve
the health of our future; after all we may rely on them to save our earth.
Cell towers are fundamental to the opemtion of many people's most valued item, their
cell phones. It is evident that our society is constantly exposed to different levels of
radiation through microwaves and radio waves, which are said to be tolerable for a
human. I feel that our culture is becoming dependent on technology, radios, music
players, cell phones, computers, internet, and more. We rely on these items to make it
. through our days and granted some of them make life easier, but should our health be
victim to our needs for convenience? Please as a council take time to consider the
potential health risks involved with installing a cell tower such as this in such public
location..
I urge you as a local college student and worker to consider the fact that not only are we
increasing the exposure of radio waves in our own building but also in those that are in
close proximity to ours. According to a local Union Foreman Electrician who has had
previous experience with installing cell towers from Paso to Santa Ynez, "Radio waves
emitted offofa cell tower can have a radius of two hundred to five hundred feet, easily.
They claim there is no real damage but I don't believe it because there is a lot of
speculation." His thirty plus years as a local construction worker certify him to speak on
the subject.
I feel that my right to protect my health was also hindered by the fact that our bosses
were unable to properly inform us of the situation. They have yet to receive any
information via mail as promised by the clerk. I am truly frustrated with the fact that the
community is so cut offfrom viable information. I was informed of the issue by my boss

•

who noted that there is an eight by eleven paper in the planter in regards to the meeting.
Although in reality we were given the proper ten day notice I feel we are not well enough
informed, and that the people of the establishment should be allowed to have some
weight in the fmal outcome of the decision. Our health is ultimately what is at stake, and
I feel it is my duty to help protect my own health as well as the hundreds of community
residents who vary in age that frequent our establishment, along with the many tourists
who enjoy our food after enjoying our beaches.
I appreciate your time and thoughtfulness. I hope that tonight while you contemplate your
decision you think of the health risks that are involved with allowing technology to
invade our public. On behalf of my co-workers thank you for your consideration on this
very controversial permit request.
Sincerely,
Audrey Sewell
Station Grill Employee
Age 19, Allan Hancock College Sophomore
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Beach Place Enterprises, LLC
2C)41 Carriage Lane
Arroyo Grande, CA 93420
805 489 4592 Office
805 489-0134 Fax
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January 4,2012

Grover Beach Community Development Department
154 South Eighth Street
Grover Beach, CA 93433
Re:

Cellular Antenna

Planning Commission,
. I am opposed to the installation of a cellular antenna at 170 West Grand Avenue, Grover Beach. The
technology of cellular antennas is relatively new, and much is unknown about the dangers thereof.
Many studies have been done concerning the dangers of cellular radiation. There have been studies,
conducted in Germany and Israel, that suggested that living with in a quarter of a mile can cause
people serious health problems, including a variety of cancers.
All of my residential and commercial units are with in this zone. Furthermore the proposed
convention centerlhotel will alsQ be in this zone. Many communities have banned cellular antennas
in residential areas.
Let us not take a chance on cellular antennas until more is known.
ThankYo.

John Koepf

't<~~

