Th

2

City of Beverly Hills
Health and Safety Commission
Regular Meeting
October 22, 2012
4:00 PM
City Hall Room 280-A
455 N. Rexford Drive
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A detailed Commission packet is available for review in the Library and City Clerk’s Office.

In accordance with the Americans with Disabilities Act, if you need special assistance to participate
in this meeting, please call the City Manager’s Office at (310) 285-1014. Please notify the City
Manager’s Office at least seventy-two hours prior to the meeting so that reasonable arrangements
can be made to ensure accessibility. Conference Room 280-A is equipped with audio equipment
for the hearing impaired, and is wheelchair accessible.
CITY OF BEVERLY HILLS
City Hall Room 280-A
455 N. Rexford Drive
Beverly Hills, CA 90210
AGENDA
HEALTH AND SAFETY COMMISSION REGULAR MEETING
October22, 2012
4:00 p.m.
A.

ROLL CALL

B.

PLEDGE OF ALLEGIANCE

C.

COMMISSION MINUTES
• Consideration of minutes of September 24, 2012.

D.

ORAL COMMUNICATIONS FROM THE AUDIENCE
At this time, members of the public may address the Commission regarding any
items not on the Agenda that are within the subject matter jurisdiction of the
Commission. By State law, the Commission may not discuss or vote on items not
on the Agenda.

E.

REPORT FROM THE CHAIRPERSON
• Mayor’s Cabinet Meeting October 9, 2012.
• Other items of interest.
—

F.

DIRECTOR’S REPORT
• Report from Lewis Hall, Beverly Hills School District Board Member
• Information Only:
a) Commission Calendar
b) West Nile Virus Public Health Update and Advisory October 8-14, 2012
c) CPR
d) Bath Salts
• Other Items
—

G.

NEW BUSINESS
1. Update on the Beverly Hills CERT Training Program
Provides an update on the scheduled refresher and training

2. Follow up AT&T Project
Provides the requested follow up information from the last AT&T project.
3. “Tis The Season to Be Safe” Commission Project
Provides an update of the “Safe Holiday Tree”. Chair Setian will provide
information and seek approval to move forward on a pledge drive Project.
4. Honoring Commissioners Sandra Aronberg and David Seidel
The Commission will take a moment to honor outgoing Commissioners Dr.
Sandra Aronberg and David Seidel for their service to the Commission.
5. Swearing In of New Commissioners
The City Clerk will swear in the two new Commissioners Myra Lurie and Lisa
Kay Schwartz.
H.

COMMENTS FROM COMMISSIONERS
Commissioners’ brief responses to public comments, questions for clarification, brief
announcements, request for information, and brief reports on activities.
ADJOURNMENT

CITY OF BEVERLY HILLS
City Hall Room 280-A
455 N. Rexiord Drive
Beverly Hills, CA 90210
MINUTES
HEALTH AND SAFETY COMMISSION REGULAR MEETING
September 24, 2012
4:00 p.m.
The meeting was called to order at 4:05 p.m.
A.

ROLL CALL
Commissioners Present: Chair Setian, Vice Chair Millan, Aronberg, Judelson, Kopeikin,
Seidel
Commissioners Absent: Commissioner Landau
Staff: P. Mottice Muller, A. Tarazon, D. Schirmer, M. Hobson, A. Zaworski, R.
Derderian, E. Lee, D. Guccione, M. Aluzri. M. Millan

B.

PLEDGE OF ALLEGIANCE
The Pledge of Allegiance was led by Chair Setian.

C.

COMMISSION MINUTES
MOVED by Aronberg, SECONDED by Kopeiken to approve the minutes with changes
of the meeting on July 23, 2012 (6/0)
Ayes: Aronberg, Kopeiken, Seidel, Judelson, Vice Chair Millan, Chair Setian
Noes: None
Absent:
Landau
CARRIED.

D.

ORAL COMMUNICATIONS FROM THE AUDIENCE
Future Health and Safety Commissioners Myra Lurie and Lisa Kay Schwartz were
announced and introduced to the Commission.

E.

REPORT FROM THE CHAIRPERSON
Mayor’s Cabinet Meeting August 14, 2012
Chair Setian reviewed the items which were discussed by other Commissions at the
August 14, 2012 Mayor’s Cabinet Meeting.
—

F.

DIRECTOR’S REPORT
1. Lewis Hall, Beverly Hills School District Board Member gave an update on
Beverly Hills Unified School District health and safety preparedness issues.
2. Pamela Mottice-Muller, Director Office of Emergency Management reported
on planning efforts for the 405 Freeway closure.

Information Only:
• Household Hazardous Waste Roundup
• Public Safety Advisory September 7, 2012
• West Nile Virus Update September 13, 2012
• Crisis Response Team Crisis Counselor/Volunteer Opportunities
• Disaster Healthcare Volunteers
• Beverly Hills CPR
• Videotaping of Commission Meetings
-

—

—

G.

NEW BUSINESS
1. AT&T MOBILITY PROJECT
City Management and Public Safety staff provided a presentation on the
proposal to upgrade cellular service and increase all coverage in the City of
Beverly Hills by installing an Outdoor Distributed Antenna System (ODAS)
throughout the city. Staff requested feedback and support from the Commission
on the matter. A discussion followed.
2. TOBACCO ORDINANCE UPDATE
Senior Budget and Financial Analyst Mark Brower discussed an overview of the
first year operation, lessons learned, changes to the process, and future
endeavors on the Tobacco Ordinance implemented in August 2010.
3. UPDATE FROM THE BEVERLY HILLS POLICE DEPARTMENT
Sergeant Gregg Madder provided feedback on National Night Out held on
August 7, 2012. He also updated the commission on the National Take-Back
Initiative, a traffic award recently rewarded to the Police Department, the status
of DUI checkpoints, and new officer appointments in the Police Department. Due
to staff shortages the Police Department will not be holding DUI checkpoints.
4. NATIONAL PREPAREDNESS MONTH
Director Muller presented a variety of outreach efforts designed to reach all
segments of the community happening as part of the nationwide National
Preparedness Month campaign held each September.
5. REINSTATEMENT OF THE BEVERLY HILLS CERT INTERN TRAINING
PROG RAM
Mackenzie Millan, CERT Program Coordinator provided information on the
status of the reestablishment of the City of Beverly Hills Community Emergency
Response Team (CERT) training.

6. CITY COUNCIL LIAISON MEETING
Chair Setian and Vice Chair MiIIan provided information on the liaison meeting
held between Councilmembers Julian Gold and Barry Brucker held on
September 12, 2012.
HEALTH AND
7. 2012 BIENNIAL CONFLICT OF INTEREST CODE REPORT
SAFETY COMMISSION
A 2012 Biennial Conflict of Interest Code Report for the Health and Safety
Commission was provided for review or comments.
—

MOVED by Judelson, SECONDED by Aronberg to approve the 2012 City of Beverly
Hills Conflict of Interest Code which requires that each local agency adopt a Conflict
of Interest Code and determine with positions within the agency are subject to the
Code with no changes. (6/0)
Ayes: Aronberg, Chair Setian, Kopeiken, Seidel, Vice Chair Millan, Judelson
Noes: None.
Absent: Landau
CARRIED.

H.

COMMENTS FROM COMMISSIONERS
Vice Chair Millan reminded Commissioners about The Maple Counseling Center 40
year celebration event to be held on October 24, 2012.
ADJOURNMENT
There being no further business, Chair Setian, with the consent of the Commission,
adjourned the meeting at 6:29 p.m.
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Los Angeles County West Vector
& Vector-Borne Disease Control District
6750 Centinela Avenue, Culver City CA 90230
Ph: 310-915-7370 ext. 223; Fax: 310-915-9148
Email: rsaviskas@lawestvector.org

West Nile Virus
Public Health Update & Advisory
October 8-14, 2012
This is the weekly West Nile virus (WNV) update and public health advisory for the period of
October 8-14, 2012 for all cities and unincorporated county areas within the Los Angeles County
West Vector & Vector-Borne Disease Control District. Cities and areas within the District are:
Agoura Hills, Beverly Hills, Calabasas, Culver City, El Segundo, Hawthorne, Hermosa Beach,
Hidden Hills, Inglewood, Lawndale, Lomita, Malibu, Manhattan Beach, Palos Verdes Estates,
Rancho Palos Verdes, Redondo Beach, Rolling Hills, Rolling Hills Estates, Santa Monica,
Torrance, West Hollywood, Westlake Village, and portions of Los Angeles City and Los Angeles
County.

1.

Nationally:
2012: 4249 Human Case; 168 deaths
2011:
712 Human Cases; 43 deaths (entire year)

2.

California:
2012: 258 Human Cases; 11 Deaths
2011: 158 Human Cases; 9 Deaths (entire year)

3.

LA County:
2012: 86 Human Cases; 2 Deaths
2011: 63 Human Cases; 4 Deaths (entire year)

4.

District:
2012: Six (6) new Human Cases (7 Total for 2012)

5.

New WNV Positive Indicators inside the District’s boundaries (10/8/12 thru 70/14/12):

(WNV indicators are positive dead birds, sentinel chickens, mosquitoes, or squirrels)
LA City:
DB(6): Zip 90066, 90025, 90045(2), 90006, 90064
DS(1): Zip 90066
W. Hollywood:
DB(1): Zip 90046
Rolling Hills Est.:
MP(1): Zip 90274
Santa Monica:
DB(5): Zip 90401, 90403, 90405(3)
Culver City:
DB(8): Zip 90230(3), 90232(5)

Types of Positives:
(DB) Dead Bird(s):
(MP) Mosquito Pool(s):
(SC) Sentinel Chicken(s):
(DS) Dead Squirrel(s):

This is a dead bird tested for West Nile virus (WNV)
This is a group of trapped adult mosquitoes tested for WNV
This is the testing of chickens housed in sentinel chicken flock coops
distributed throughout the District designed to monitor WNV activity
This is a dead squirrel tested for West Nile virus (WNV)
-Page;

What does it mean?
Weather is an important factor in the spread of West Nile virus (WNV). During hot weather,
mosquitoes can go from an egg to an adult in only 7 days. During the summer months, from a
single female mosquito, over 8 million mosquitoes can be produced in only 3 weeks. During the
cooler winter months, the mosquito breeding cycle slows and can take as long as 3-4 weeks to go
from an egg to an adult. Additionally, the virus is more active (virulent) in wild birds when the
weather is hotter and conversely less active in birds during cooler weather. A wide variety of wild
birds, including the American crow, are the reservoir for West Nile virus. Mosquitoes become
infected when they first bite an infected bird and then transfer the virus to other birds and humans
as they bite again.
Positive counts will decrease as the weather cools. However, it can take some time before the
decrease is reflected in the reporting data. This is because there can be as much as a two-week
incubation period before birds and humans show symptoms of WNV, and then another 7-10 days
to run tests and confirm the positive results. So as you can see, 3-4 weeks can elapse from the
date the infection is acquired to the date it is reported. Positive counts should begin to decrease
by late October or early November.
The West Nile virus (WNV) human cases are over 500% higher nationally this year than 201 1, 63%
high in California than 2011, and 36% higher in Los Angeles County than 2011. Also this year,
unusually high and persistent hot weather and high humidity throughout Los Angeles County, and
especially along the coast and coastal communities, have contributed to a significant rise in
positive indicators (dead birds, sentinel flocks, mosquitoes, or dead squirrels) in comparison to
2011. Currently, 142 zip codes in Los Angeles County out of a total of 361 have recorded positive
indicators for WNV for 2012.
Over eighty percent of all of the positive indicators (dead birds, sentinels chicken flocks,
mosquitoes, and dead squirrels) are dead birds. Birds routinely travel many miles from their
nighttime nesting locations to feed and scavenger during the day before they return to their original
location in the evening. Although positive birds collected in a specific area are significant with
respect to trends on a wider basis, it does not definitively identify a specific city, zip code, or
location as the site where the actual mosquito bite and infection occurred because of the birds
extended daily travel patterns. A bird may travel and die as much as 1 to 10 miles away from the
location where it was infected. It is believed that a larger number of birds than usual are travelling
further west this year to the coastal communities to seek reliel from the unusual and persistent hot
weather.
A positive result from sentinel chicken flocks and trapped adult mosquitoes are more specific with
respect to the actual site of the infection, whereas positive dead birds are less specific with respect
to the actual site of the infection.
What should the city/county do?
There is no specific action that is required by the city/county, but the District recommends that the
city/county make this information known to their residents through their normal communication
process so people walking or sitting outside at dawn, dust, or anytime during the night will take the
appropriate precautions listed below to protect themselves from being bitten by infected
mosquitoes.
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Reporting & Picking Up Dead Birds: 7-877-WNV BIRD (1-877-968..2473):
The public is encouraged to report dead birds to help with West Nile virus surveillance and control
efforts. Dead birds should be reported to the toll-free hotline number at 1-877-WNV BIRD (1-877968-2473). Dead birds must be less than 24 hours old to be able to test them for West Nile virus.
If the bird is rigid or decomposed, it cannot be used for testing.
Birds that are not in a condition to be tested can be disposed of in your normal weekly trash by
taking the following steps: 1) Take a plastic garbage bag and inserting your hand in the open end;
2) Grab the dead bird and pull it into the garbage bag using an “outside-to-inside” pulling motion; 3)
Tie off the bag with the bird inside and place it in your regular trash for disposal.
Please Note: The District does not pick up or disposed of dead birds that are not in a
condition to be tested.
Animal Control or your city should be contacted for disposal of dead birds that are too old
to be tested, if the personal disposal method listed above is not used.
Residents can protect themselves from WNV by doing the following:
•

DEET Apply insect repellent according to the label. Repellents containing DEET,
picaradin, 1R3535, and oil of lemon eucalyptus are the longest lasting and most effective.
Repellents keep the mosquitoes from biting you.

•

DAWN AND DUSK Mosquitoes that carry WNV primarily bite in the early morning and
evening so it is important to wear repellent at this time.

•

MOSQUITO PROOF YOUR HOME Make sure that your doors and windows have tightfitting screens to keep out mosquitoes. Repair or replace screens with tears or holes.

•

DRAIN Mosquitoes lay their eggs on standing water. Eliminate all sources of standing
water on your property, including flowerpots, old car tires, rain gutters and pet bowls.
Ensure that swimming pools, spas, and ponds are properly maintained. If you have an
ornamental pond, use mosquito fish. You can make an arrangement to pick up free
mosquito fish at the District by calling 310-915-7370.

-

-

-

-

Symptoms of West Nile virus:
People infected with WNV can experience a variety of symptoms that may include: no symptoms,
West Nile Fever, or West Nile Neuroinvasive disease. Symptoms usually occur 2-15 days after
infection, If you suspect you have contracted WNV, consult your physician for testing and care.
Symptoms of “West Nile Fever” can include:
• Headaches
• High fever
• Tiredness and body aches
• A skin rash and swollen lymph glands
These symptoms may last from several days to several weeks.
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Symptoms of “West Nile Neuroinvasive Disease” can include:
• Severe Headache
• High Fever
• Stiff neck
• Stupor
• Disorientation
• Tremors, convulsions, muscle weakness
• Paralysis
• Coma: This can also lead to long lasting and/or permanent damage to the brain.
For mosquito problems orto pick up mosquito fish (1-310-975-7370): Call 1-310-915-7370
Monday through Friday, 8:00 a.m. 4:00 p.m.
—

For additional information on WNV and the Los Angeles County West Vector & VectorBorne Disease Control District (www.lawestvector.org): Please visit the District’s website at
www.lawestvector.orQ. WNV results and new positives are updated on a weekly basis.
Questions: If you have any questions, please contact Robert Saviskas, Executive Director, at
(310) 915-7370 ext. 223 or at rsaviskas@lawestvector.org.
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October News from Beverly Hills CPR
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BHCPR.org
BEVERLY HILLS CPR

Learn CPR Today!

AHA Training Courses Available
BLS for Healthcare Providers
Heartsaver CPR/AED
First Aid

Arncrican Heart

AUTHORIZED

Association

TRAINING

Learn and Live

CENTER

Beverly Hills CPR
An American Heart Association Regional Training Center
455 North Rexford Drive
Beverly Hills, CA 90210
(Between the Fire Department and City Hall,
across the street from the Police Station and Public Library.)
(310) 281-2753

Register online or call Beverly Hills CPR at (370) 281-2753
and enroll in a life saving CPR class now!

Click Here for

Map

First Aid, AED, BLS What’s the Difference?
-

http://us5 .campaign-archive2.coml?u=799d 1 8962f4dc72adec0a56c4&id=2e47a39993&e...
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313 N. Figueroa Street. Room 806 Los Angeles, CA 90012

For Immediate Release:
October 16. 2012

For more information contact:
Public Health Communications
(213) 240-8144 I After-hours!wknds: (213) 990-7107
media@phlacounty.gov

Health Officer Issues Warning Against a Synthetic Drug called “Bath Salts
Drug can lead to kidney failure, seizures, and other potentially deadly effects

LOS ANGELES The Los Angeles County Health Officer is issuing a warning against the use of “bath salts,” a
synthetic drug that can cause severe side effects such as kidney and liver failure, seizures, increased suicide
risk, and even death. The drug has been gaining popularity in recent years, leading to increased reports of
violence and other harm.
-

‘Bath salts are particularly dangerous in that not much is known about what goes into the drug and even less is
known about what people are capable of while on this drug. We do know that there are harmful risks to users,
and there is an increased potential for others to be harmed if someone near them is high on this drug:” said
Jonathan E. Fielding, MD, MPH, Director of Public Health and Health Officer. “All illicit drug use should be
avoided.”
Other side effects of “bath salts” use include sweating, chest pain, rapid heart rate, hallucinations, violent
behavior, and mental illness. Symptoms of “bath salts” abuse can include lack of appetite: decreased need for
sleep. self-mutilation, and severe paranoia.
“Bath salts” is not the same product as the cosmetic, bath- related product sold online, or in bath, beauty, or
drug stores, and should not be confused. The bath-related product is safe to use as directed on packaging,
however it is not safe to consume any product labeled as “bath salts.”
The drug has several street names in addition to “bath salts,” including White Lightening, White Rush, and
Hurricane Charlie, among other names. It is often sold in tobacco or smoke shops, may be packaged in small
plastic bags, canisters, or jars, and may be labeled as “plant food” or “pond water cleaner.” The drug should not
be consumed, used as plant food, or used to clean pond water.
For more information about ‘bath salts”, please visit the U.S. Drug Enforcement Administration fact sheet at
http://www.justice.gov/dea/druginfo/drugdata_sheets/BathS alts,pdf or the Partnership for a Drug Free
America website at http://www.drugfree.org/drug-guide/bath-salts.
For information on drug abuse prevention and treatment, visit the Public Health Substance Abuse Prevention
and Control page at http://publichealthlacounty.gov/sapc or call its Community Assessment Services Centers at
(800) 564-6600. Additionally. the Poison Help Hotline offers free, confidential services 24 hours a day, seven
days a week at (800) 222-1222.
The Department of Public Health is committed to protecting and improving the health of the nearly 10 million
residents of Los Angeles County. Through a variety of programs, community partnerships and services, Public
Health oversees environmental health, disease control, and community and family health. Public Health
comprises nearly 4,000 employees and has an annual budget exceeding $750 million. To learn more about
Public Health and the work we do please visit http://www.publichealth.lacounty.gov, visit our YouTube channel at
http://www.youtube.com/lapublichealth, find us on Facebook at http://www.facebook.com/lapublichealth, or
follow us on Twitter: LAPublicHealth.
#####

Related Information Site(s): Public Health Substance Abuse Protection and Control

I Partnership for a Drug Free America

http://www .publichealth.lacounty.gov/phcommon/public/medialmediapubhpdetail.cfm?pr... 10/17/2012

BEVERLY

HILLS
CITY OF BEVERLY HILLS
POLICY AND MANAGEMENT
MEMORANDUM
To:

Health and Safety Commission

From:

Mackenzie Millan, CERT Program Intern Coordinator

Date:

October 22, 2012

Subject:

Update on the Beverly Hills CERT Training Program

Introduction
This report serves to provide an update on the reestablishment of the City of Beverly Hills
Community Emergency Response Team (CERT) training.

Discussion
Refresher Course:
•
•
•
•
•
•
•
•
•

Key volunteer meeting was held on October 4, 2012. This meeting included
Commissioners David Seidel and Peter Landau,
It was decided that the refresher will be held on Saturday, December 1, 2012 from 8am12:30pm, in the Fire Department’s training room (FTR),
FTR can accommodate <60 people, other areas around the Fire Department will be
used for the stations.
Another CERT volunteer meeting will be held before December 1st,
Refresher training will include the following: medical operations, utility shut-off, fire
suppression, carries, cribbing, disaster psychology, a backpack-supply refresher,
Fire Department employees will be paired with CERT volunteer teachers for each
station,
Postcard created to send to potential refresher participants. Ask people to RSVP and
help update the CERT records,
And Postcards to be sent out in the next week.
Commissioners are asked to review postcards and provide input at meeting.

Training Course:
• Course will take place over a long weekend. (Thursday-Sunday),
• Final dates for course have not been set. Aiming for mid-to-late January,
• Brochures being designed and created to send out/be placed at BH Farmer’s Market,

•
•
•

Webpage being created,
Looking for ways to reach out to BH communities that don’t yet know about CERT,
And, reaching out to other BH volunteer organizations for participants (e.g. BHCPR,
Team BH, etc.).

Fiscal Impact
It has been decided, in order to offer the best training and refresher to our participants, money
allotted for the reestablishment of the CERT training will go towards one refresher and one
training course. This is different from the one refresher course and two training courses that
were originally planned to take place.
Recommendation

Commissioners are welcomed and encouraged to attend and volunteer at the refresher course.
Your input and assistance in the reestablishment of this training is always appreciated.

The City of Beverly Hills invites you to attend a

CERI Refresher Course

Come and review your CERT skills and bring your backpacks to be updated

Please RSVP and help us update our records
by emailing CERT@beverlyhills.org or calling (310) 281-2754

ci!RLY
The City of Beverly Hills invites you to attend a

CERI Refresher Course

Come and review your CERT skills and bring your backpacks to be updated

Please RSVP and help us update our records
by emailing CERT@beverlyhills.org or calling (310) 281-2754

Take care of yourself, your family,
and your neighbors

CERI Refresher Course
Saturday, December 1, 2012
8am 12:30pm
BHFD Fire Training Room
455 N. Rexford Dr.
—

RSVP CERT@ beverlyhills.org
or (310) 281-2754

LS

Take care of yourself yout family,
and your neighbors

CERI Refresher Course
Saturday, December 1, 2072
8am 12:30pm
BHFD Fire Tr&nng Room
455 N. Rexford Dr.
—

RSVP CERT@ beverlyhills.org
or (310) 281-2754

CITY OF BEVERLY HILLS

BEVERLY
HILLS

POLICY AND MANAGEMENT
MEMORANDUM

TO:

Health and Safety Commission

FROM:

Pamela Mottice-Muller, Director of Emergency Management

DATE:

October 22, 2012

SUBJECT:

Follow up to AT&T Project

As a follow up to the September 24, 2012 Health and Safety Commission meeting
AT&T and City staff will attend to provide additional information on the following topics:
•
•

Noise
EF Emissions

Attached are two reports from AT&T on the EF and Noise Emissions.

10/17/2012 3:58:00 PM

-

AT & T

at&t

AT&T Services inc.
Legal Department

Room 2W901
San Ramon, CA 94583
925.543,1548 Phone
925.867.3869 Fax
jdb@att.com

September 27, 2012
Steven L. Flower
c/o Richards Watson Gershon. P.C.
355 South Grand Avenue. 40th floor
Los Angeles, California 90071-3101
Re:

AT&T’s Proposed Outdoor Distributed Antenna System (0DAS)

Dear Steve,
This tetter responds to the information request made during the September 24. 2012
Health & Safety Commission hearing regarding radio frequency (RF) emissions from
AT&T’s proposed Outdoor Distributed Antenna System (oDAS). The RF emissions from
the proposed oDAS network comply with the Federal Communications Commission’s
emissions limits.
The FCC’s RF emission limits include site specific RF emissions as well as the
cumulative exposure to Rf emissions from other wireless service facilities in the
surrounding area. The engineering firm of Hammett and Edison studied the RF emissions
from the proposed oDAS network and the surrounding RF emissions and found that the
RF emissions are below those allowed by the FCC. Attached is a copy of the Hamrnett &
Edison report.
As the site will comply with the FCC requirements, the City of Beverly Hills is
prohibited by the Federal Telecommunications Act (“TCA”) from regulating the
placement or construction of wireless service facilities on the basis of Rf emissions when
the facilities comply with the FCC RF emission limits. TCA §332(c)(7)(B)(iv).
Also for your reference, I am providing a copy of the FCC Consumer facts sheet. This
sheet provides general information on Rf emissions and includes many web links to
other information sources.
Please let me know if I can provide further information on this or any other issue.

jcrel.y
t

t

/

I

AT&T Mobility ‘ Proposed DAS Nodes
Light Poles and Utility Poles. Beverly Hills, California
Statement of Hammett & Edison, Inc., Consulting Engineers
The firm of Hamrnett & Edison. Inc., Consulting Engineers, has been retained on behalf of
AT&T Mobility, a personal wireless telecommunications carrier, to evaluate the distributed antenna
system proposed to be developed in Beverly Hills. California, for compliance with appropriate
guidelines limiting human exposure to radio frequency (“RF”) electromagnetic fields.

Executive Summary
AT&T proposes to install a Distributed Antenna System (DAS) in Beverly Hills, consisting
of 77 nodes on light poles and utility poles in the city. The proposed operations 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 significant impact on the environment. A summary of the FCC’s exposure limits
is shown in Figure 1. These limits apply for continuous exposures and are intended to provide a
prudent margin of safety for all persons, regardless of age, gender. size, or health. The most restrictive
FCC limit for exposures of unlimited duration to radio frequency energy for several personal wireless
services are as follows:
Wireless Service

Frequency Band

5.000—80,000 MHz
Microwave (Point-to-Point)
2,600
BRS (Broadband Radio)
2,100
AW$ (Advanced Wireless)
1,950
PCS (Personal Communication)
Cellular
$70
855
SMR (Specialized Mobile Radio)
700 MHz
700
[most restrictive frequency range]
30—300

Occupational Limit

Public Limit

5.00 mW/cm2
5.00
5.00
5.00
2.90
2.85
2.40
1.00

1.00 mW/cm2
1.00
1.00
1.00
0.5$
0.57
0.48
0.20

Power line frequencies (60 Hz) are well below the applicable range of these standards, and there is
considered to be no compounding effect from simultaneous exposure to power line and radio
frequency fields.

,

HAMMETT & EDISON, INC.
uvsc :lr\u 1N(;INI11Rs
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AT&T Mobility. Proposed DAS Nodes
Light Poles and Utility Poles. Beverly Hills, California
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 Exposure to
Radio Frequency Radiation,” dated August 1997. Figure 2 attached describes the calculation
methodologies, reflecting the facts that a directional antenna’s radiation pattern is not 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 verified by numerous
field tests.

Site and Facility Description
Based upon information provided by AT&T, that carrier proposes to install two KMW Model AM-X
CD-14-65-OOT-RET directional panel antennas on replacement light poles and other city-owned poles
at 77 locations within the City of Beverly Hills. The antennas will be placed at effective heights
between 17’,4 and 3 81/2 feet above ground, depending on the height of the poles. AT&T proposes to
operate in four frequency bands at a maximum effective power out of the antennas equal to 653 watts,
representing simultaneous operation at 182 watts for AWS, 200 watts for PCS, 148 watts for cellular
service, and 123 watts for 700 MHz service. There are reported no other wireless telecommunications
base stations near any of these sites.

Study Results
For a person anywhere at ground, the maximum ambient RF exposure level due to any of the proposed
AT&T operations is calculated to be 0.018 mW/cm2, which is 3.3% of the applicable public exposure
limit. This occurs at distances of about 20—5 0 feet from the poles, depending on the antenna height,
and in line with the antenna orientations; levels at other distances and in other directions would be
lower. The maximum calculated level at the same elevation as the antennas is less than the public
limit beyond about 11 feet from the antennas. This does not reach the top floors of any nearby
buildings. It should be noted that these results include several “worst-case” assumptions and therefore
are expected to overstate actual power density levels from the proposed operation. The table in figure
3 attached lists the addresses of the 77 sites studied.
These calculated levels do not add significantly to existing levels in terms of compliance with the
prevailing standards. That is, these levels will not cause cumulative levels, including existing power
density levels in the surrounding areas, to exceed the public or occupational exposure limits.

HAMMETT & EDIsoN, INC.
cu\SLIA INC FNCNNRS
SAN llANc1SU

ATLADAS5OI
Page 2 of 3

AT&T Mobility. Proposed DAS Nodes
Light Poles and Utility Poles. Beverly Hills, California
Recommended Mitigation Measures
Due to their mounting locations, the AT&T 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 3 feet directly in
front of the AT&T antennas, such as might occur during maintenance work on the poles, 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 warning signs* at the antennas
and/or on the poles below the antennas, such that the signs would be readily visible from any angle of
approach to persons who might need to work within that distance, would be sufficient to meet
FCC-adopted guidelines.

Conclusion
Based on the information and analysis above, it is the undersigned’s professional opinion that
operation of the Distributed Antenna System as proposed by AT&T Mobility in Beverly Hills,
California, will comply with the prevailing standards for limiting public exposure to radio frequency
energy and, therefore, will not for this reason cause a significant impact on the enviromnent. The
highest calculated level in publicly accessible areas is much less than the prevailing standards allow
for exposures of unlimited duration. This finding is consistent with measurements of actual exposure
conditions taken at other operating base stations.

Authorship
The undersigned author of this statement is a qualified Professional Engineer, holding California
Registration Nos. E-13026 and M-20676, which expire on June 30, 2013. 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 correct.

707/996-5200
January 23, 2012

*

K!

Warning signs should comply with uti --urur, symbol, and content recommendations. Contact information
should be provided (e.g., a telephone number) to arrange for access to restricted areas. The selection of language(s)
is not an engineering matter, and guidance from the landlord, local zoning or health authority, or appropriate
professionals may be required. Signage on utility poles may also need to comply with the requirements of PUC
G095.
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FCC Radio Frequency Protection Guide
The U.S. Congress 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 FCC adopted the limits from Report No. 86, “Biological
Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,” published in 1986 by the
Congressionally chartered National Council on Radiation Protection and Measurements (“NCRP”).
Separate limits apply for occupational and public exposure conditions, with the latter limits generally
five times more restrictive. The more recent standard, developed by the Institute of Electrical and
Electronics Engineers and approved as American National Standard ANSI/IEEE C95.1-2006, “Safety
Levels with Respect 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 margin of safety for all persons, regardless of age, gender, size, or
health.
As shown in the table and chart below, separate limits apply for occupational and public exposure
conditions, with the latter limits (in italics and/or dashed) up to five times more restrictive:
Frequency

Electromagnetic Fields (f is frequency of emission in MHz)

Applicable
Range
(MHz)

Electric
field Strength
(V/rn)

0.3— 1.34

614

61.4

614
823.8/f
823.8/f
27.5

300— 1,500

3.54Ii’

1,59q

1,500— 100,000

137

61.4

1.34— 3.0

614

3.0— 30

1842/f

30— 300

Magnetic
Field Strength
(A/rn)
1.63
1.63
4.89/f
0,163
Ji’/106
0.364

1.63
2.19/f
2.19/f
0.0729

Equivalent far-field
Power Density
(mW/cm2)
100
100
900/f2
1.0

“([/238

f/300

0.163

5.0

100
180/f
180/f
0.2
f/1500
1.0

1000
100
10•
Cu

0.1
i03
i0
10
100
y0
Frequency (MHz)
Higher levels are allowed for short periods of time, such that total exposure levels averaged over six or
thirty minutes, for occupational or public settings, respectively, do not exceed the limits, and higher
levels also are allowed for exposures to small areas, such that the spatially averaged levels do not
exceed the limits. However, neither of these allowances is incorporated in the conservative calculation
formulas in the FCC Office of Engineering and Technology Bulletin No. 65 (August 1997) for
projecting field levels. Hammett & Edison has built those formulas into a proprietary program that
calculates, at each location on an arbitrary rectangular grid, the total expected power density from any
number of individual radio sources. The program allows for the description of buildings and uneven
terrain, if required to obtain more accurate projections.
0.1

1
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RFR.CALCTM Calculation Methodology
Assessment by Calculation of Compliance with FCC Exposure Guidelines
The U.S. Congress 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 1) apply for continuous exposures from all sources and are intended to provide a prudent
margin of safety for all persons, regardless of age, gender, size, or health. Higher levels are allowed for
short periods of time, such that total exposure levels averaged over six or thirty minutes, for
occupational or public settings, respectively, do not exceed the limits.

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

$

=

180
0BW

x

0.1 X net
irxD xli

and for an aperture antenna, maximum power density Smax
where

0Bw
Pnet
D
h

=
=
=

=

in rnW/cm2,

X
=

X

X

net

itxh

in mW/cm2,

half-power beamwidth of the antenna, in degrees, and
net power input to the antenna, in watts,
distance from antenna, in meters,
aperture height of the antenna, in meters, and
aperture efficiency (unitless, typically 0.5-0.8).

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

Far Field.
OET-65 gives this formula for calculating power density in the far field of an individual RF source:
power density
where ERP
RFF
D

=
=
=

$

2.56x1.64xYOOxRFF2xERP
4xrxD 2

,

in mW/cm2,

total ERP (all polarizations), in kilowatts,
relative field factor at the direction to the actual point of calculation, and
distance from the center of radiation to the point of calculation, in meters.

The factor of 2.56 accounts for the increase in power density due to ground reflection, assuming a
reflection coefficient of 1.6 (1.6 x 1.6 = 2.56). The factor of 1.64 is the gain of a half-wave dipole
relative to an isotropic radiator. The factor of 100 in the numerator converts to the desired units of
power density. This formula has been built into a proprietary program that calculates, at each location
on an arbitrary rectangular grid, the total expected power density from any number of individual
radiation sources. The program also allows for the description of uneven terrain in the vicinity, to
obtain more accurate projections.
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AT&T Mobility. Proposed Distributed Antenna System
Beverly Hills, California
Statement of Hammett & Edison, Inc., Consulting Engineers
The firm of Hammett & Edison. Inc., Consulting Engineers, has been retained on behalf of AT&T
Mobility, a personal telecon-irnunications carrier, to evaluate the distributed antenna system proposed
to be developed in Beverly Hills, California, for compliance with appropriate guidelines limiting
sound levels from the installation.

Executive Summary
AT&T proposes to install a Distributed Antenna System (DAS) in Beverly Hills, consisting
of 77 nodes at light poles and utility poles in the city. Noise from the proposed operations
will not have an adverse impact on adjacent land uses.

Prevailing Standard
The City of Beverly Hills regulates sound levels in Article 2 “Specific Noise Sources and
Regulations” of Chapter 1 of Title 5 of its Municipal Code. Section 5-1-202 limits to 5 dB the
increase in noise levels at the nearest property line in any of the eight octave bands (62.5, 125, 250,
500, 1000, 2000, 4000, and $000 Hertz) as well as the combined total level across all frequency bands.
Given the impractical nature of measuring at different sound frequencies in the field, given the fact
that only generator manufacturers routinely provide telecommunications equipment noise data in
frequency bands, and given the city’s reference at Section 5-1-102 to dBA (the “A” frequency
weighting was developed to mimic the sensitivity of the human ear) as the unit of measure for total
sound level, both the measurement of existing ambient noise levels in Beverly Hills and the analysis of
sound levels for the proposed antenna system operation are evaluated in this report in units of dBA.
Further, given the expectation that ambient noise levels would be quieter at night, the analysis in this
report considers nighttime conditions, defined at Section 5-1-201 at 10 pm to $ am. separately from
daytime conditions.
Figure 1 attached describes the calculation methodology used to determine applicable noise levels for
evaluation against the prevailing standard.

General Facility Requirements
Wireless telecommunications facilities (“cell sites”) typically consist of two distinct parts: the
electronic base transceiver stations (“BTS” or ‘cabinets”) that are connected to traditional wired
telephone lines, and the antennas that send wireless signals created by the BTS out to be received by
individual subscriber units. The BTS are often located outdoors at ground level and are connected to
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AT&T Mobility. Proposed Distributed Antenna System
Beverly Hills, California
the antennas by coaxial cables. The BTS typically require environmental units to cool the electronics
inside. Such cooling is often integrated into the BTS, although external air conditioning may be
installed, especially when the BTS are housed within a larger enclosure.

Site & Facility Description
According to information provided by AT&T, including data dated September 27, 2011, and January
11, 2012,from Tyco Electronics Corporation, an international equipment manufacturer, it is proposed
to install a single equipment cabinet at ground near light poles and other city-owned poles at
77 locations within the City of Beverly Hills. Each cabinet will house a FlexWave Prism Model
FP4-10000001 1 11RU transmitter and a Model FXM-2000 power supply to support operation of the
DAS antennas mounted on the nearby pole.

Existing Sound Levels
At 36 of the proposed locations, measurements of existing ambient noise levels were conducted by
Eilar Associates, Inc., an enviromriental and acoustical consulting firm located in Encinitas,
California, using Larson Davis sound meters under current calibration by the manufacturer, according
to the letter report dated September 26, 2011. Measurements are reported to be have taken between
September 16 and 23, 2011, at the site locations identified in blue in Figure 2; the 41 other proposed
DAS node locations in Beverly Hills are identified in orange. The measurement data is tabulated in
Figure 3 and, while no independent verification has been made, the diurnal noise trends are consistent
with the patterns observed at other tests in urban and in suburban areas.
The specific placement of the sound meters by Eilar during the tests is not reported, although it is
understood that the precise placement for the proposed cabinets has only recently been identified.
Therefore, for the purpose of this evaluation, the 36 measurement locations have been grouped into
areas defined by two thoroughfares across the city: Area 1 is south of Santa Monica Boulevard, Area
2 is between Sunset and Santa Monica Boulevards, and Area 3 is north of Sunset Boulevard. These
areas are indicated on Figure 2A, and the average measured ambient noise levels are as follows:

Area 1 (14 sites)
Area 2 (7 sites)
Area 3 (15 sites)

Daytime

Nighttime

($amtolOpm)

(lOpmto8am)

69.6 dBA
63.3 dBA
66.2 dBA

64.2 dBA
56.1 dBA
60.6 dBA
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AT&T Mobility

•

Proposed Distributed Antenna System
Beverly Hills, California
Study Results

The DAS antennas on the poles are passive devices and do not emit acoustic noise. Tyco has provided
data on measurements conducted in an anechoic chamber* to establish the following noise levels from
the cabinet. A reference distance of 5 feet was used, and measurements were taken around the cabinet
for two different speeds of the fans that draw outside air across the equipment to cool it, with results as
follows:
Fan Operation
Normal Speed

front
42.5

Cabinet Face
Back
Right
42.4
42.0

High Temperature
52.9
52.4
52.5
(applies at ambient temperatures above 104°f)

Left
41.4 dBA
52.2 dBA

Using the 5-foot reference distance to approximate the distance to the nearest property line from the
final cabinet locations, adding the maximum measured equipment noise for high temperatures
(52.9 dBA) to the measured average daytime ambient levels, and adding the maximum measured
equipment noise for normal operation (42.5 dBA) to the measured average nighttime ambient levels,
gives the following results:
Daytime

Nighttime

(8 am to 10 pm)

(10 pm to 8 am)

Area 1
Increase

69.7 dBA
+0.1 dBA

64.2 dBA
<0.1 dBA

Area 2 (8 sites)
Increase

63.7 dBA
+0.4 dBA

56.3 dBA
+0.2 dBA

Area 3(15 sites)
Increase

66.4 dBA
+0.2 dBA

60.6 dBA
<0.1 dBA

All of these noise increases are well below the City’s allowed 5 dB increase. In fact, an increase of
less than 1 dBA is considered imperceptible, and these calculated average increases are all less than
that level.

*

L1

FF

A special enclosure designed to minimize sound reflections in order to
measurements of equipment noise.

provide a controlled environment for precise
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AT&T Mobility. Proposed Distributed Antenna System
Beverly Hills, California
Conclusion
Based on the information and analysis above, it is the undersigned’s professional opinion that the
AT&T Mobility distributed antenna system nodes proposed to be located at various public locations in
Beverly Hills. California. can comply with that city’s standards limiting acoustic noise emission
levels. Since local conditions do vary, it is recommended that measurements of total noise be taken at
each site following installation, and mitigation measures be implemented as appropriate, to ensure that
the city’s limits have been met.
Authorship
The undersigned author of this statement is a qualified Professional Engineer, holding California
Registration Nos. E-13026 and M-20676, which expire on June 30, 2013. 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 correct.

P.E.
707/996-5200

February 8, 2012
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Noise Level Calculation Methodology
Most municipalities and other agencies specify noise limits in
units of dBA, which is intended to mimic the reduced
receptivity of the human ear to Sound Pressure (“Lp”) at
particularly low or high frequencies. This frequency-sensitive
filter shape, shown in the graph to the right as defined in the
International Electrotechnical Commission Standard No. 179,
the American National Standards Institute Standard No. 5.1,
and various other standards, is also incorporated into most
calibrated field test equipment for measuring noise levels.
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The dBA units of measure are referenced to a pressure of
20 jiPa (micropascals), which is the threshold of normal
hearing. Although noise levels vary greatly by location
and noise source, representative levels are shown in the
box to the left.

——---

Manufacturers of many types

of equipment,

such as air conditioners, generators,

and

telecommunications devices, often test their products in various configurations to determine the
acoustical emissions at certain distances. This data, normally expressed in dBA at a known reference
distance, can be used to determine the corresponding sound pressure level at any particular distance,
such as at a nearby building or property line. The sound pressure drops as the square of the increase in
distance, according to the formula:
where Lp is the sound pressure level at distance D and
log(DK/),
+
20
Lp = EK
LK is the known sound pressure level at distance DJ(.
Individual sound pressure levels at a particular point from several different noise sources cannot be
combined directly in units of dBA. Rather, the units need to be converted to scalar sound intensity
units in order to be added together, then converted back to decibel units, according to the formula:
where I-i- is the total sound pressure level and
L2i
L-i-=lolog(10 ‘10+10 /10+...),
L1, 12, etc are individual sound pressure levels.
Certain equipment installations may include the placement of barriers and/or absorptive materials to
reduce transmission of noise beyond the site. Noise Reduction Coefficients (“NRC”) are published for
many different materials, expressed as unitless power factors, with 0 being perfect reflection and
1 being perfect absorption. Unpainted concrete block, for instance, can have an NRC as high as 0.35.
However, a barrier’s effectiveness depends on its specific configuration, as well as the materials used
and their surface treatment.
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FCC
Human Exposure To Radio Frequency Fields:
Consumer Facts
Guidelines For Cellular & PCS Sites

Background

Background fcont’d.)

Primary antennas for transmitting wireless
telephone service, including cellular and Personal
Communications Service (PCS), are usually
located outdoors on towers, water tanks and other
elevated structures like rooftops and sides of
buildings. The combination of antenna towers
and associated electronic equipment is referred to
as a “cellular or PCS cell site” or “base station.”
Cellular or PCS cell site towers are typically 50200 feet high. Antennas are usually arranged in
groups of three, with one antenna in each group
used to transmit signals to mobile units, and the
other two antennas used to receive signals from
mobile units.

Consequently, normal ground-level exposure is
much less than the exposure that might be
encountered if one were very close to the
antenna and in its main transmitted beam.
Measurements made near typical cellular and
PCS cell sites have shown that ground-level
power densities are well below the exposure
limits recommended by RF/microwave safety
standards used by the FCC.

At a cell site, the total radio frequency (RF)
power that can be transmitted from each
transmitting antenna depends on the number
of radio channels (transmitters) that have
been authorized by the Federal Communications
Commission (FCC) and the power of each
transmitter. Although the FCC permits an
effective radiated power (ERP) of up to 500 watts
per channel (depending on the tower height), the
majority of cellular or PCS cell sites in urban and
suburban areas operate at an ERP of 100 watts
per channel or less.
An ERP of 100 watts corresponds to an actual
radiated power of 5-10 watts, depending on the
type of antenna used. In urban areas, cell sites
commonly emit an ERP of 10 watts per channel or
less. For PCS cell sites, even lower ERPs are
typical. As with all forms of electromagnetic
energy, the power density from a cellular or PCS
transmitter rapidly decreases as distance from the
antenna increases.

Guidelines
In 1996, the FCC adopted updated guidelines
for evaluating human exposure to RF fields
from fixed transmitting antennas such as those
used for cellular and PCS cell sites. The
FCC’s guidelines are identical to those
recommended by the National Council on
Radiation Protection and Measurements
(NCRP), a non-profit corporation chartered by
Congress to develop information and
recommendations concerning radiation
protection. The FCC’s guidelines also
resemble the 1992 guidelines recommended
by the Institute of Electrical and Electronics
Engineers (IEEE), a non-profit technical and
professional engineering society, and
endorsed by the American National Standards
Institute (ANSI), a nonprofit, privately-funded
membership organization that coordinates
development of voluntary national standards in
the United States.

(More)
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•
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Guidelines (cont’d.)

For More Information

In the case of cellular and PCS cell site
transmitters, the FCC’s RF exposure guidelines
recommend a maximum permissible exposure
level to the general public of approximately 580
microwatts per square centimeter. This limit is
many times greater than RF levels typically
found near the base of cellular or PCS cell site
towers or in the vicinity of other, lower-powered
cell site transmitters.

For more information on RF exposure, you can
visit the FCC’s RF Safety website at
www.fcc.gov/oeUrfsafetv. For further
information about this issue or any other
telecommunications-related issues, visit the
FCC’s Consumer & Governmental Affairs Bureau
website at www.fcc.govlconsumer
governmental-affairs-bureau, or contact the
FCC’s Consumer Center by calling 1-888-CALLFCC (1-888-225-5322) voice or 1-888-TELL-FCC
(1-888-835-5322) TTY; faxing 1-866-418-0232;
or writing to:

Calculations corresponding to a “worst-case”
situation (all transmitters operating
simultaneously and continuously at the
maximum licensed power) show that, in order to
be exposed to RF levels near the FCC’s
guidelines, an individual would essentially have
to remain in the main transmitting beam and
within a few feet of the antenna for several
minutes or longer. Thus, the possibility that a
member of the general public could be exposed
to RF levels in excess of the FCC guidelines is
extremely remote.
When cellular and PCS antennas are mounted
on rooftops, RF emissions could exceed higher
than desirable guideline levels on the rooftop
itself, even though rooftop antennas usually
operate at lower power levels than free-standing
power antennas. Such levels might become an
issue for maintenance or other personnel
working on the rooftop. Exposures exceeding
the guidelines levels, however, are only likely to
be encountered very close to, and directly in
front of, the antennas. In such cases,
precautions such as time limits can avoid
exposure in excess of the guidelines. Individuals
living or working within the building are not at
risk.

Federal Communications Commission
1-888-CALL-FCC (1-588-225-5322)

Federal Communications Commission
Consumer & Governmental Affairs Bureau
Consumer Inquiry and Complaints Division
12th
Street, SW
Washington, DC 20554.

For this or any other consumer publication in an
accessible format (electronic A SC!! text, Braille, large print
or audio) please write or call us at the address or phone
number below, or send an email to FCC5O4(fcc.gov.
To receive information on this and other FCC consumer
topics through the Commission’s electronic subscriber
sen,ice, click on
www.fcc. gov/cgb/contacts.
This document is for consumer education purposes only
and is not intended to affect any proceeding or cases
involving this subject matter or related issues.

Consumer & Governmental Affairs Bureau

.
.

TTY

1-888-TELL-FCC (1-888-835-5322)

•
•

445 12th St., SW
Fax 1-868-418-0232

Washington. DC 20554
.

www fccgov/cgb
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INTRODUCTION
Many consumer and industrial products and applications make tise of some form of
electromagnetic energy. One type of electromagnetic energy that is of increasing importance
worldwide is radiofrequency (or “RF”) energy, including radio waves and microwaves, which
is used for providing telecommctnications, broadcast and other services. In the United States
the Federal Communications Commission (FCC) authorizes or licenses most RF
telecommunications services, facilities, and devices tised by the public, industry and state and
local governmental organizations. Because of its regulatory responsibilities in this area the
FCC often receives inquiries concerning whether there are potentiaL safety hazards due to
human exposure to RF energy emitted by FCC-regulated transmitters. Heightened awareness
of the expanding use of Rf technology has led some people to speculate that “electromagnetic
pollution” is causing significant risks to human health from environmental Rf electromagnetic
fields. This document is designed to provide factual information and to answer some of the
most commonly asked questions related to this topic.’

WHAT IS RADIOFREQUENCY ENERGY?
Radio waves and microwaves are forms of electromagnetic energy that are collectively
described by the term “radiofrequency” or “RF.” RF emissions and associated phenomena
can be discussed in terms of “energy,” “radiation” or “fields.” Radiation is defined as the
propagation of energy throtigh space in the form of waves or particles. Electromagnetic
“radiation” can best be described as waves of electric and magnetic energy moving together
(i.e., radiating) through space as illustrated in Figure 1. These waves are generated by the
movement of electrical charges such as in a conditctive metal object or antenna. For
example, the alternating movement of charge (i.e., the “current”) in an antenna used by a
radio or teLevision broadcast station or in a cellular base station antenna generates
electromagnetic waves that radiate away from the “transmit” antenna and are then intercepted
by a “receive” antenna such as a rooftop TV antenna, car radio antenna or an antenna
integrated into a hand-held device such as a cellular teLephone. The term “electromagnetic
field” is used to indicate the presence of electromagnetic energy at a given location. The RF
field can be described in terms of the electric and/or magnetic field strength at that location.2
Like any wave-related phenomenon, electromagnetic energy can be characterized by a
wavelength and a frequency. The wavelength Q) is the distance covered by one complete
Exposure to low-frequency electromagnetic fields generated by electric power transmission has also been the
subject of public concern. However, because the FCC does not have regulatory authority with respect to power-line
electromagnetic fields, this document only addresses questions related to RF exposure. Information about exposure
due to electrical power transmission can be obtained from several sources, including the following Internet World
Wide Web site: http://www.niehs.nih.gov/emfrapid
2

The term “EMF” is often used to refer to electromagnetic fields, in general. It can be used to refer to either
power-line frequency fields, radioftequency electromagnetic fields or both.

electromagnetic wave cycLe, as shown in Figure 1. The frequency is the number of
electromagnetic waves passing a given point in one second. For example, a typical radio
wave transmitted by an FM radio station has a wavelength of about three (3) meters and a
frequency of about 100 million cycles (waves) per second or “100 MHz.” One “hertz”
(abbreviated “Hz”) equals one cycle per second. Therefore, in this case, about 100 million
RE electromagnetic waves would be transmitted to a given point every second.

[tc

Electric Field

A

ZN

Magnetic Field

Direction of
Propagation

FIG U RE 1. Electromagnetic Wave

Electromagnetic waves travel through space at the speed of light, and the wavelength
and frequency of an electromagnetic wave are inversely related by a simple mathematical
formula: frequency (J) times wavelength Q) = the speed of light (c), or fx = c. This
simple equation can also be expressed as follows in terms of either frequency or wavelength:

f

C

A

or

Since the speed of light in a given medium or vacuum does not change, highfrequency electromagnetic waves have short wavelengths and low-frequency waves have long
wavelengths. The electromagnetic “spectrum” (Figure 2) includes all the various forms of
electromagnetic energy from extremely low frequency (ELF) energy, with very long
wavelengths, to X-rays and gamma rays, which have very high frequencies and
correspondingly short wavelengths. In between these extremes are radio waves, microwaves,
infrared radiation, visible light, and ultraviolet radiation, in that order. The RF part of the
electromagnetic spectrum is generally defined as that part of the spectrum where
2
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electromagnetic waves have frequencies in the range of about 3 kilohertz to 300 gigahertz.
One kilohertz (kHz) equals one thousand hertz, one megahertz (MHz) eqtials one million
hertz, and one gigahertz (GHz) eqttals one billion hertz. Thtis, when you tune your FM radio
to 01.5, it means that your radio is receiving signals from a radio station emitting radio
waves at a frequency of 101.5 million cycles (waves) per second, or 101.5 MHz.
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FIGURE 2. The Electromagnetic Spectrum

HOW DO WE USE RADIOFREQUENCY ENERGY?
Probably the most important use for Rf energy is in providing telecommunications
services to the public, industry and government. Radio and television broadcasting, cellular
telephones, personal communications services (PCS), pagers, cordless telephones, business
radio, radio communications for police and fire departments, amateur radio, microwave
point-to-point radio links and satellite communications are just a few of the many applications
of RF energy for telecommunications.
Microwave ovens and radar are examples of non-communications uses of RF energy.
Also important are uses of RF energy in industrial heating and sealing where electronic
devices generate RF radiation that rapidly heats the material being processed in the same way
that a microwave oven cooks food. RF heaters and scalers have many uses in industry,
3
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incltiding molding plastic materials, gluing wood products, sealing items such as shoes and
pocketbooks, and processing food products.
There are a number of medical applications of Rf energy, including a technique called

diathermy, that take advantage of the ability of RF energy to rapidly heat tissue below the
body’s surface. Tissue heating (“hyperthermia”) can be beneficial in the therapeutic treatment
of injured tissue and cancerous tumors (see References 17 & 1$).

WHAT ARE MICRO WA yES?
Microwaves are a specific category of radio waves that can be defined as
radioftequency radiation where frequencies range ttpward from several hundred megahertz
(MHz) to several gigahertz (GKz). One of the most familiar and widespread uses of
microwave energy is found in household microwave ovens, which operate at a frequency of
2450 MHz (2.45 GKz).
Microwaves are also widely used for telecommttnications purposes such as for cellular
radio, personal communications services (PCS), microwave point-to-point communication,
transmission links between ground stations and orbiting satellites, and in certain broadcasting
operations stich as studio-to-transmitter (STL) and electronic news gathering (ENG) radio
links. Microwave radar systems provide information on air traffic and weather and are
extensively used in military and police applications. In the medical field microwave devices
are used for a variety of therapetitic purposes including the selective heating of tumors as an
adjunct to chemotherapy treatment (microwave hyperthermia).
Radiofrequency radiation, especially at microwave frequencies, efficiently transfers
energy to water molecules. At high microwave intensities the resulting energetic water
molecules can generate heat in water-rich materials such as most foods. The operation of
microwave ovens is based on this principle. This efficient absorption of microwave energy
via water molecules results in rapid heating throughout an object, thus allowing food to be
cooked more quickly than in a conventional oven.

WHA T IS NON-IONIZING RADL4 TION?
As explained earlier, electromagnetic radiation is defined as the propagation of energy
through space in the form of waves or particles. Some electromagnetic phenomena can be
most easily described if the energy is considered as waves, while other phenomena are more
readily explained by considering the energy as a flow of particles or “photons.” This is
known as the “wave-particle” duality of electromagnetic energy. The energy associated with
a photon, the elemental cinit of an electromagnetic wave, depends on its frequency (or
4

wavelength). The higher the frequency of an electromagnetic wave (and the shorter its
corresponding wavelength), the greater will be the energy of a photon associated with it. The
energy content of a photon is often expressed in terms of the Unit “electron-volt” or “eV”.
Photons associated with X-rays and gamma rays (which have very high
electromagnetic frequencies) have a relatively large energy content. At the other end of the
electromagnetic spectrum, photons associated with low-frequency waves (such as those at
ELF frequencies) have many times less energy. [n between these extremes ultraviolet
radiation, visible light, infrared radiation, and RF energy (including microwaves) exhibit
intermediate photon energy content. For comparison, the photon energies associated with
high-energy X-rays are billions of times more energetic than the energy of a 1-GHz
microwave photon. The photon energies associated with the various frequencies of the
electromagnetic spectrum are shown in the lower scale of Figure 2.
Ionization is a process by which electrons are stripped from atoms and molecules.
This process can produce molecular changes that can lead to damage in biological tissue,
including effects on DNA, the genetic material. This process requires interaction with
photons containing high energy levels, such as those of X-rays and gamma rays. A single
quantum event (absorption of an X-ray or gamma-ray photon) can cause ionization and
subsequent biological damage due to the high energy content of the photon, which wouLd be
in excess of 10 eV (considered to be the minimum photon energy capable of causing
ionization). Therefore, X-rays and gamma rays are examples of ionizing radiation. Ionizing
radiation is also associated with the generation of nuclear energy, where it is often simply
referred to as “radiation.”
The photon energies of RF electromagnetic waves are not great enough to cause the
ionization of atoms and molecules and Rf energy is, therefore, characterized as non-ionizing
radiation, along with visible light, infrared radiation and other forms of electromagnetic
radiation with relatively low frequencies. It is important that the terms “ionizing” and
“non-ionizing” not be confused when discussing biological effects of electromagnetic radiation
or energy, since the mechanisms of interaction with the human body are quite different.

HO WA RE RADIOfREQUENCY FIELDS MEASURED?
Because an RF electromagnetic field has both an electric and a magnetic component
(electric field and magnetic field), it is often convenient to express the intensity of the RF
field in terms of units specific for each component. The unit “volts per meter” (V/rn) is often
used to measure the strength (“field strength”) of the electric field, and the unit “amperes per
meter” (A/rn) is often used to express the strength of the magnetic field.
Another commonly used unit for characterizing an RF electromagnetic field is “power
density.” Power density is most accurately used when the point of measurement is far enotigh
5

away from the RF emitter to be located in what is commonly referred to as the “far-field”
zone of the radiation source, e.g., more than several wavelengths distance from a typical RE
source. En the far field, the electric and magnetic fields are related to each other in a known
way, and it is only necessary to measure one of these quantities in order to determine the
other quantity or the power density. In closer proximity to an antenna, i.e., in the ‘near-field”
zone, the physical relationships between the electric and magnetic components of the field are
usually complex. In this case, it is necessary to determine both the electric and magnetic
field strengths to fully characterize the RF environment. (Note: In some cases equipment
used for making field measurements displays results in terms of “far-field equivalent” power
density, even though the measurement is being taken in the near field.) At frequencies above
about 300 MHz it is usually sufficient to measure only the electric field to characterize the
RF environment if the measurement is not made too close to the RF emitter.
Power density is defined as power per unit area. for example, power density can be
expressed in terms of milliwatts per square centimeter (mW/cm2) or microwatts per square
centimeter (p.W/cm2). One mW equals 0.001 watt of power, and one 1.W equals 0.000001
watt. With respect to frequencies in the microwave range and higher, power density is
usually used to express intensity since exposures that might occur would likely be in the farfield. More details about the physics of RF fields and their analysis and measurement can be
found in References 2, 3, 8, 21, 33, 34 and 35.

WHAT BIOLOGICAL EFFECTS CAN BE CA USED BY RF ENERGY?
A biological effect occurs when a change can be measured in a biological system
after the introduction of some type of stimuli. However, the observation of a biological
effect, in and of itself, does not necessarily suggest the existence of a biological hazard. A
biological effect only becomes a safety hazard when it “causes detectable impairment of the
health of the individual or of his or her offspring” (Reference 25).
There are many published reports in the scientific literature concerning possible
biological effects resulting from animal or human exposure to RF energy. The following
discussion only provides highlights of current knowledge, and it is not meant to be a
complete review of the scientific literature in this complex field. A number of references are
listed at the end of this document that provide further information and details concerning this
topic and some recent research reports that have been published (References 1, 3, 6, 7, 9, 14,
15-19, 21, 25, 26, 28-31, 34, 36, 39-41, 47, 49 and 53).
Biological effects that result from heating of tissue by RE energy are often referred to
as “thermal” effects. It has been known for many years that exposure to high levels of RF
radiation can be harmful due to the ability of RF energy to heat biological tissue rapidly.
This is the principle by which microwave ovens cook food, and exposure to very high RF
power densities, i.e., on the order of 100 mW/cm2 or more, can clearly result in heating of
6

biological tissue and an increase in body temperature. Tissue damage in humans could occur
during exposure to high RF levels because of the body’s inability to cope with or dissipate
the excessive heat that could be generated. Under certain conditions, exposure to RF energy
at power density levels of 1-10 mW/cm2 and above can result in measurable heating of
biological tissue (but not necessarily tissue damage). The extent of this heating wotild depend
on several factors including radiation frequency; size, shape, and orientation of the exposed
object; duration of exposure; environmental conditions; and efficiency of heat dissipation.
Two areas of the body, the eyes and the testes, are known to be particularly vulnerable
to heating by RF energy because of the relative tack of available blood flow to dissipate the
excessive heat load (blood circulation is one of the body’s major mechanisms for coping with
excessive heat). Laboratory experiments have shown that short-term exposure (e.g., 30
minutes to one hour) to very high levels of RF radiation (100-200 mW/cm2) can cause
cataracts in rabbits. Temporary sterility, caused by such effects as changes in sperm count
and in sperm motility, is possible after exposure of the testes to high-level RF radiation (or to
other forms of energy that produce comparable increases in temperature).
Studies have shown that environmental levels of RF energy routinely encountered by
the general public are far below levels necessary to produce significant heating and increased
body temperature (References 32, 37, 45, 46, 48 and 54). However, there may be situations,
particularly workplace environments near high-powered Rf sources, where recommended
limits for safe exposure of human beings to Rf energy could be exceeded. In such cases,
restrictive measures or actions may be necessary to ensure the safe use of RF energy.
In addition to intensity, the frequency of an RF electromagnetic wave can be important
in determining how much energy is absorbed and, therefore, the potential for harm. The
quantity used to characterize this absorption is called the “specific absorption rate” or “SAR,”
and it is usually expressed in units of watts per kilogram (W/kg) or milliwatts per gram
(mW/g). In the far-field of a source of RF energy (e.g., several wavelengths distance from
the source) whole-body absorption of RF energy by a standing human adult has been shown
to occur at a maximum rate when the frequency of the RF radiation is between about 80 and
100 MHz, depending on the size, shape and height of the individual. In other words, the
SAR is at a maximum under these conditions. Because of this “resonance” phenomenon, Rf
safety standards have taken account of the frequency dependence of whole-body human
absorption, and the most restrictive limits on exposure are found in this frequency range (the
very high frequency or “VHF” frequency range).
Although not commonly observed, a microwave “hearing” effect has been shown to
occur under certain very specific conditions of frequency, signal modulation, and intensity
where animals and humans may perceive an RF signal as a buzzing or clicking sound.
Although a number of theories have been advanced to explain this effect, the most
widely-accepted hypothesis is that the microwave signal produces thermoelastic pressure
within the head that is perceived as sound by the auditory apparatus within the ear. This
effect is not recognized as a health hazard, and the conditions under which it might occur
7

would rarely be encountered by members of the public. Therefore, this phenomenon should be
of little concern to the general population. furthermore, there is no evidence that it could be
caused by telecommunications applications such as wireless or broadcast transmissions.
At relatively low levels of exposure to Rf radiation, i.e., field intensities lower than
those that would produce significant and measurable heating, the evidence for production of
harmful biological effects is ambiguous and tinproven. Such effects have sometimes been
referred to as “non-thermal” effects. Several years ago publications began appearing in the
scientific literature, largely overseas, reporting the observation of a wide range of low-level
biological effects. However, in many of these cases further experimental research was unable
to reproduce these effects. Furthermore, there has been no determination that such effects
might indicate a human health hazard, particularly with regard to long-term exposure.
More recently, other scientific laboratories in North America, Europe and elsewhere
have reported certain biological effects after exposure of animals (“in vivo”) and animal tissue
(“in vitro”) to relatively low levels of RF radiation. These reported effects have included
certain changes in the immtine system, neurological effects, behavioral effects, evidence for a
link between microwave exposure and the action of certain drugs and compounds, a “calcium
efflux” effect in brain tissue (exposed tinder very specific conditions), and effects on DNA.
Some studies have also examined the possibility of a link between RF and microwave
exposure and cancer. Results to date have been inconclusive. While some experimental data
have suggested a possible link between exposure and tumor formation in animals exposed
under certain specific conditions, the results have not been independently replicated. In fact,
other studies have failed to find evidence for a causal link to cancer or any related condition.
Further research is underway in several laboratories to help resolve this question.
In general, while the possibility of “non-thermal” biological effects may exist, whether
or not such effects might indicate a human health hazard is not presently known. Further
research is needed to determine the generality of such effects and their possible relevance, if
any, to human health. In the meantime, standards-setting organizations and government
agencies continue to monitor the latest experimental findings to confirm their validity and
determine whether alterations in safety limits are needed in order to protect human health.

WHAT RESEARCH IS BEING DONE ON Rf BIOLOGICAL EFFECTS?
For many years research into possible biological effects of RF energy has been carried
out in government, academic and industrial laboratories all over the world, and such research
is continuing. Past research has resulted in a very large number of scientific publications on
this topic, some of which are listed in the reference section of this document. For many years
the U.S. Government has sponsored research into the biological effects of RF energy. The
majority of this work has been ftinded by the Department of Defense, due, in part, to the
8

extensive military interest in using Rf equipment such as radar and other relatively highpowered radio transmitters for routine military operations. In addition, some U.S. civilian
federal agencies responsible for health and safety, such as the Environmental Protection
Agency (EPA) and the U.S. Food and Drug Administration (FDA), have sponsored and
conducted research in this area in the past, although relatively little civilian-sector Rf
research is currently being funded by the U.S. Government. At the present time, much of the
non-military research on biological effects of RF energy in the U.S. is being funded by
industry organizations such as Motorola, Inc. In general, relatively more research is being
carried out overseas, particularly in Europe.
In 1996, the World Health Organization (WHO) established a program (the
International EMf Project) designed to review the scientific literature concerning biological
effects of electromagnetic fields, identify gaps in knowledge about such effects, recommend
research needs, and work towards international resolution of health concerns over the use of
RF technology. (see Reference 40) The WHO and other organizations maintain Internet Web
sites that contain additional information about their programs and about RF biological effects
and research (see list of Web sites in Table 3 of this bulletin). The FDA, the EPA and other
federal agencies responsible for public health and safety are working with the WHO and other
organizations to monitor developments and identify research needs related to RF biological
effects. For example, in 1995 the EPA published the results of a conference it sponsored to
assess the current state of knowledge of RF biological effects and to address future research
needs in this area (Reference 53).

WHAT LEVELS ARE SAFE FOR EXPOSURE TO Rf ENERGY?
Development of Exposure Guidelines

Exposure standards and guidelines have been developed by various organizations and
countries over the past several decades. In North America and most of Europe exposure
standards and guidelines have generally been based on exposure levels where effects
considered harmful to humans occur. Safety factors are then incorporated to arrive at specific
levels of exposure to provide sufficient protection for various segments of the population.
Not all standards and guidelines throughout the world have recommended the same
limits for exposure. For example, some published exposure limits in Russia and some eastern
European countries have been generally more restrictive than existing or proposed
recommendations for exposure developed in North America and other parts of Europe. This
discrepancy may be due, at least in part, to the possibility that these standards were based on
exposure levels where it was believed no biological effects of any type would occur. This
philosophy is inconsistent with the approach taken by most other standards-setting bodies
which base limits on levels where recognized hazards may occur and then incorporate
appropriate safety margins to ensure adequate protection.
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In the United States, although the Federal Government has never itself developed RF
exposure standards, the FCC has adopted and used recognized safety guidelines for evaluating
RF environmental exposure since 1985. Federal health and safety agencies, such as the
Environmental Protection Agency (EPA), the Food and Drug Administration (FDA), the
National Institute for Occupational Safety and Health (NEOSH) and the Occupational Safety
and Health Administration (051-IA) have also been actively involved in monitoring and
investigating issues related to RF exposure. For example, the FDA has issued guidelines for
safe RF emission levels from microwave ovens, and it continues to monitor exposure issues
related to the use of certain RF devices such as cellular telephones. NIOSH conducts
investigations and health hazard assessments related to occupational RF exposure.
In 1971, a federal RF radiation protection guide for workers was issued by OSHA
based on the 1966 American National Standards Institute (ANSI) RF exposure standard.
However, the OSKA regulation was later ruled to be advisory only and not enforceable.
Presently, OSHA enforcement actions related to RF exposure of workers are undertaken using
051-lA’s “general duty clause,” which relies on the use of widely-supported voluntary
“consensus” standards such as those discussed below.3
U.S. federal, state and local governmental agencies and other organizations have
generally relied on RF exposure standards developed by expert non-government organizations
such as ANSI, the Institute of Electrical and Electronics Engineers (IEEE) and the National
Council on Radiation Protection and Measurements (NCRP).4 For example, in 1966, 1974,
and 1982, ANS[ issued protection guides for RF exposure developed by committees of
experts. These earlier ANSI standards recommended limits for exposure of the public that
were the same as those recommended for exposure of workers.
En 1986, the NCRP issued exposure criteria for the workplace that were the same as
the 1982 ANSI recommended levels, but the NCRP also recommended more restrictive limits
for exposure of the general public. Therefore, the NCRP exposure criteria included two tiers
of recommended limits, one for the general population and another for occupational exposure.
En 1987, the ANSI committee on RF exposure standards (Standards Coordinating Committee
2$) became a committee of the IEEE, and, in 1991, revised its earlier standard and issued its
own two-tiered standard that had been developed over a period of several years.

for information about OSHA Rf-retated activities and Rf protection programs for workers, see the OSHA
Internet Web site (case sensitive): www.osha-slc.gov/SLTC/ (select subject: “radiofrequency radiation”).
ANSI is a non-profit, privately funded, membership organization that coordinates development of voluntary
national standards. The IEEE is a non-profit technical and professional engineering society. The NCRP is a non
profit corporation chartered by the U.S. Congress to develop information and recommendations concerning radiation
protection. Several government agencies, including the FCC, and non-government organizations have established
relationships with NCR? as “Collaborating Organizations.”
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action also fulfilled requirements of the Telecommunications Act of 1996 for adopting new
RF exposure uidelines.8
The FCC considered a large number of comments submitted by industry, government
agencies and the public. In particular, the FCC considered comments submitted by the EPA,
FDA, NIOSH and OSHA, which have primary responsibility for health and safety in the
Federal Government. The guidelines the FCC adopted were based on the recommendations of
those agencies, and they have sent letters to the FCC supporting its decision and endorsing
the FCC’s guidelines as protective of public health.
In its 1996 Order, the FCC noted that research and analysis relating to RF safety and
health is ongoing and changes in recommended exposure limits may occur in the future as
knowledge increases in this field. In that regard, the FCC will continue to cooperate with
industry and with expert agencies and organizations with responsibilities for health and safety
in order to ensure that the FCC’s guidelines continue to be appropriate and scientifically
valid.
The FCC’s guidelines are based on recommended exposure criteria issued by the
NCRP and ANSI/IEEE. The NCRP exposure guidelines are similar to the ANSI/IEEE 1992
guidelines except for differences in recommended exposure levels at the lower frequencies
and higher frequencies of the RF spectrum. Both ANSI/EEEE and NCRP recommend two
different tiers of exposure limits. The NCRP designates one tier for occupational exposure
and the other for exposure of the general population while ANSI/IEEE designates exposure
tiers in terms of “environments,” one for “controlled” environments and the other for
“uncontrolled” environments. Over a broad range of frequencies, NCRP exposure limits for
the public are generally one-fifth those for workers in terms of power density.9
The NCRP and ANSI/IEEE exposure criteria identify the same threshold level at
which harmfttl biological effects may occur, and the values for Maximum Permissible
Exposure (MPE) recommended for electric and magnetic field strength and power density in

8

The Telecommunications Act of t996, enacted on february 8, 1996, required that: Within L80 days after the
enactment of this Act, the Commission shall complete action in ET Docket 93-62 to prescribe and make effective
rules regarding the environmental effects of radio frequency emissions.” See Section 704(b) of the
Telecommunications Act of 1996, Pub. L. No. t04-104, 110 Stat. 56 (1996).
The FCC adopted limits for field strength and power density that are based on Sections (7.4.1 and 17.4.2,
and the time-averaging provisions of Sections 17.4.1.1 and t7.4.3, of ‘Biological Effects and Exposure Criteria for
Radiofrequency Electromagnetic Fields,’ NCRP Report No. 86, for frequencies between 300 kHz and 100 GHz
(Reference 34). With the exception of limits on exposure to power density above 1500 MHz, and limits for exposure
to lower frequency magnetic fields, these MPE limits are also based on the guidelines developed by the IEEE and
adopted by ANSI. See Section 4.1 of ANSI/IEEE C95.1-1992, “Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic fields, 3 kHz to 300 GHz” (Reference 3).
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both documents are based on this threshold level.’0 In addition, both the ANSL/IEEE and
NCRP guidelines are frequency dependent, based on findings (discussed earlier) that wholebody human absorption of RE energy varies with the frequency of the RF signal. The most
restrictive limits on exposure are in the frequency range of 30-300 MHz where the human
body absorbs RF energy most efficiently when -exposed in the far field of an RF transmitting
source. Although the ANSI/IEEE and NCRP guidelines differ at higher and lower
frequencies, at freqtiencies tised by the majority of FCC licensees the MPE limits are
essentially the same regardless of whether ANSI/IEEE or NCRP guidelines are used.
Most radiofrequency safety limits are defined in terms of the electric and magnetic
field strengths as well as in terms of power density. For lower frequencies, limits are more
meaningfully expressed in terms of electric and magnetic field strength values, and the
indicated power densities are actually “far-field equivalent” power density values. The latter
are listed for comparison purposes and because some instrumentation used for measuring RF
fields is calibrated in terms of far-field or plane-wave equivalent power density. At higher
frequencies, and when one is actually in the “far field” of a radiation source, it is usually only
necessary to evaluate power density. In the far field of an RF transmitter power density and
field strength are related by standard mathematical equations)’
The exposure limits adopted by the FCC in 1996 expressed in terms of electric and
magnetic field strength and power density for transmitters operating at frequencies from 300
kHz to 100 GHz are shown in Table 1. The FCC also adopted limits for localized (“partial
body”) absorption in terms of SAR, shown in Table 2, that apply to certain portable
transmitting devices such as hand-held cellular telephones.’2

‘°
These exposure limits are based on criteria quantified in terms of specific absorption rate (SAR). SAR is a
measure of the rate at which the body absorbs RF energy. Both the ANSI/tEEE and NCRP exposure criteria are
based on a determination that potentially harmful biological effects can occur at an SAR level of 4 WJkg as averaged
over the whole-body. Appropriate safety factors have been incorporated to arrive at limits for both whole-body
exposure (0.4 W/kg for “controlled” or “occupational’ exposure and 0.08 W/kg for ‘uncontrolled’ or “general
population” exposure, respectively) and for partial-body (localized SAR), such as might occur in the head of the user
of a hand-held cellular telephone. The new MPE limits are more conservative in some cases than the limits specified
by ANSt in 1982. However, these more conservative limits do not arise from a fundamental change in the SAR
threshold for harm, but from a precautionary desire to add an additional margin of safety for exposure of the public
or exposure in “uncontrolled’ environments.

See OET Bulletin 65 (Reference 57) for details.
2
These guidelines are based on those recommended by ANSI/IEEE and NCRP. See Sections 4.2.1 and 4.2.2
ANSI/IEEE
C95.1-l992 and Section 17.4.5 of NCRP Report No. 86. For purposes of evaluation, the FCC has
of
designated these devices as either “portable” or “mobile” depending on how they are to be used. Portable devices are
normally those used within 20 centimeters of the body and must be evaluated with respect to SAR limits. Mobile
devices are normally used 20 centimeters or more away from the body and can be evaluated in terms of either SAR
or field intensity. Detailed information on FCC requirements for evaluating portable and mobile devices can be
found in OET Bulletin 65 and in the FCC’s Rules and Regulations, 47 CFR 2.1091 and 2.1093,
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Time Averaging of Exposure

The NCRP and ANSE/CEEE exposure criteria and most other standards specili
“time-averaged” MPE limits. This means that it is permissible to exceed the recommended
limits for short periods of time as long as the ttverage exposure (over the appropriate period
specified) does not exceed the limit. For example, Table I shows that for a frequency of too
MHz the recommended power density limit is 1 mW/cm2 with an averaging time of six
minutes (any six-minute period) for occupational/controlled exposure.
The time-averaging concept can be illustrated as follows for exposure in a workplace
environment. The sum of the product (or products) of the actual exposure level(s) multiplied
by the actual time(s) of exposure must not be greater than the allowed (average) exposure
limit times the specified averaging time. Therefore, for 100 MHz, exposure at 2 mW/cm2
would be permitted for three minutes in any six-minute period as tong as during the
remaining three minutes of the six-minute period the exposure was at or near “zero” level of
exposure. Therefore, in this example:
(2 mW/cm2) X (3 mm.) + (0 mW/cm2) X (3 mm.)

=

(1 mW/cm2) X (6 mm.)

Of course, other combinations of power density and time are possible. It is very
important to remember that time averaging of exposure is only necessary or relevant for
situations where temporary exposures might occur that are in excess of the absolute limits for
power density or field strength. These situations usually only occur in workplace
environments where exposure can be monitored and controlled. For general
population/uncontrolled exposures, say in a residential neighborhood, it is seldom possible to
have stifuicient information or control regarding how long people are exposed, and averaging
of expostire over the designated time period (30 minutes) is normally not appropriate. For
such public exposure situations, the MPE limits normally apply for continuous exposure. En
other words, as long as the absolute limits are not exceeded, indefinite exposure is allowed.

Induced and Contact Currents

In addition to limits on field strength, power density and SAR, some standards for RIP
exposure have incorporated limits for currents induced in the human body by RF fields. For
example, the 1992 ANSI/IEEE standard (Reference 3), includes specific restrictions that apply
to “induced” and “contact” currents (the latter, which applies to “grasping” contact, is more
related to shock and burn hazards). The limits on RF currents are based on experimental data
showing that excessive SAR levels can be created in the body due to the presence of these
currents. In its 1996 Order adopting new RF exposure guidelines the FCC declined to adopt
limits on induced and contact currents due primarily to the difficulty of reliably determining
compliance, either by prediction methods or by direct measurement. However, the FCC may
reconsider this decision in the future because of the development of new instrumentation and
analytical techniqttes that may be more reliable indicators of exposure.
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Table 1. FCC Limits for Maximum Permissible Exposttre (liFE)
(A)

Limits for OccupationallControlled Exposure

FreqcLency
Range
(MHz)

Electric Field
Strength (E)
(V/rn)

Magnetic Field
Strength (H)
(A/rn)

Power Density
(S)
(mW/cm2)

0.3-3.0
3.0-30
30-300
300-1500
1500-100,000

614
1842/f
61.4

1.63
4.89/f
0.163

--

--

--

--

(100)*
(900/f2)*
1.0
f/300
5

(B)

Averaging Time
I E 2 I H 2 or S
(minutes)

6
6
6
6
6

Limits for General Population/Uncontrolled Exposure

frequency
Range
(MHz)

Electric Field
Strength (E)
(V/rn)

Magnetic Field
Strength (H)
(Aim)

Power Density
(S)
(mW/cm2)

0.3-1.34
1.34-30
30-300
300-1500
1500-100,000

614
824/f
27.5

1.63
2.19/f
0.073

(100)*
(180/f2)*
0.2
f/1500
1.0

--

--

--

--

f = frequency in MHz

Averaging Time
I E 2 I H 2 or S
(minutes)

30
30
30
30
30

*plane..wave equivalent power density

NOTE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of
their employment provided those persons are fully aware of the potential for exposure and can exercise control
over their exposure. Limits for occupational/controlled exposure also apply in situations when an individual is
transient through a location where occupational/controlled limits apply provided he or she is made aware of the
potential for exposure.
NOTE 2: General populationluncontrolled exposures apply in situations in which the general public may be
exposed, or in which persons that are exposed as a consequence of their employment may not be fully aware of
the potential for exposure or can not exercise control over their exposure.
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Table 2. fCC Limits for Localized (Partial-body) Exposure

Specific Absorption Rate (SAR)

General Uncontrolled/Exposure
(100 kflz 6 GHz)

Occupational/Controlled Exposure
(100 kHz 6 GHz)

-

-

<

0.4 W/kg whole-body

<

0.08 W/kg whole-body
1.6 W/kg partial-body

8 W/kg partial-body

WHY HAS THE FCC ADOPTED GUIDELINES FOR Rf EXPOSURE?
The FCC authorizes
and microwave radiation.
those specifically operated
jtirisdiction does not lie in
organizations for guidance

and licenses devices, transmitters and facilities that generate RF
It has jurisdiction over all transmitting services in the U.S. except
by the Federal Government. However, the FCC’s primary
the health and safety area, and it must rely on other agencies and
in these matters.

Under the National Environmental Policy Act of 1969 (NEPA), the FCC has certain
responsibilities to consider whether its actions will “significantly affect the quality of the
human environment.” Therefore, FCC approval and licensing of transmitters and facilities
must be evaluated for significant impact on the environment. Human exposure to Rf
radiation emitted by FCC-regulated transmitters is one of several factors that must be
considered in stich environmental evaluations.
Major Rf transmitting facilities under the jurisdiction of the FCC, such as radio and
television broadcast stations, satellite-earth stations, experimental radio stations and certain
cellular, PCS and paging facilities are required to undergo routine evaluation for RF
compliance whenever an application is submitted to the FCC for construction or modification
of a transmitting facility or renewal of a license. Failure to comply with the FCC’s RF
exposure guidelines could lead to the preparation of a formal Environmental Assessment,
possible Environmental Impact Statement and eventual rejection of an application. Technical
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guidelines for evattiating compliance with the FCC RF safety requirements can be Found in
the FCC’s OET Bulletin 65 (Reference 57).
Low-powered, intermittent, or inaccessible RF transmitters and facilities are normally
“categorically excitided” from the requirement for roittine evaluation for RF exposure. These
exclusions are based on calculations and measurement data indicating that such transmitting
stations or devices are unlikely to cause exposures in excess of the guidelines under normal
conditions of use.’3 The FCC’s policies on RF exposure and categorical exclusion can be
found in Section 1.1307(b) of the FCC’s Rules and Regulations.’4 It should be emphasized,
however, that these exclusions are not exclusions from compliance, but, rather, only
exclusions from routine evaluation. Furthermore, transmitters or facilities that are otherwise
categorically excluded from evaluation may be required, on a case-by-case basis, to
demonstrate compliance when evidence of potential non-compliance of the transmitter or
Facility is brought to the Commission’s attention [see 47 CFR §1.1307(c) and (d)J.
The FCC’s policies with respect to environmental RF fields are designed to enscire that
FCC-regulated transmitters do not expose the public or workers to levels of Rf radiation that
are considered by expert organizations to be potentially harmful. Therefore, if a transmitter
and its associated antenna are regulated by the FCC, they must comply with provisions of the
FCC’s rules regarding human exposure to Rf radiation. In its 1997 Order, the FCC adopted
a provision that all transmitters regulated by the FCC, regardless of whether they are excluded
from routine evaluation, are expected to be in compliance with the new guidelines on RF
exposure by September 1, 2000 (Reference 56).
In the United States some local and state jurisdictions have also enacted rules and
regulations pertaining to human exposure to RF energy. However, the Telecommunications
Act of 1996 contained provisions relating to federal jurisdiction to regulate human exposure
to RF emissions from certain transmitting devices.. In particular, Section 704 of the Act
states that, “No State or local government or instrumentality thereof may regulate the
placement, construction, and modification of personal wireless service facilities on the basis
of the environmental effects of radio frequency emissions to the extent that such facilities
comply with the Commission’s regulations concerning such emissions.” Further information
on FCC policy with respect to facilities siting is available in a factsheet from the FCC’s
Wireless Telecommunications Bureau.’5

‘

The Council on Environmental Quality, which has oversight responsibility with regard to NEPA, permits
federal agencies to categorically exclude certain actions from routine environmental processing when the potential for
individual or cumulative environmental impact is judged to be negligible (40 CER § 1507, 1508.4 and ‘Regulations
for Implementing the Procedural Provisions of NEPA, 43 Fed. Reg. 55,978, 1978).
‘

47 Code of Federal Regulations 11307(b).

‘Fact Sheet 2”, September 17, 1997, entitled, “National Wireless Facilities Siting Policies,” from the FCC’s
Wireless Telecommunications Bureau. This factsheet can be viewed and downloaded from the bureau’s Internet
World Wide Web Site: http://www.fcc.gov/wtb/.
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ARE EMISSIONS FROM RADIO AND TELEVISION ANTENNAS SAFE?
Radio and television broadcast stations transmit their signals via RF electromagnetic
waves. There are currently approximately 14,000 radio and TV stations on the air in the
United States. Broadcast stations transmit at various RF frequencies, depending on the
channel, ranging from about 550 kKz for AM radio up to about 800 MHz for some UHF
television stations. Frequencies for FM radio and VHF television lie in between these two
extremes. Operating powers (“effective radiated power”) can be as little as a few hundred
watts for some radio stations or up to millions of watts for certain television stations. Some
of these signals can be a significant source of RF energy in the local environment, and the
FCC requires that broadcast stations submit evidence of compliance with FCC RF guidelines.
The amount of RF energy to which the public or workers might be exposed as a result
of broadcast antennas depends on several factors, including the type of station, design
characteristics of the antenna being used, power transmitted to the antenna, height of the
antenna and distance from the antenna. Since energy at some frequencies is absorbed by the
human body more readily than energy at other frequencies, the frequency of the transmitted
signal as well as its intensity is important. Calculations can be performed to predict what
field intensity levels would exist at various distances from an antenna.
Public access to broadcasting antennas is normally restricted so that individuals cannot
be exposed to high-level fields that might exist near antennas. Measurements made by the
FCC, EPA and others have shown that ambient RF radiation levels in inhabited areas near
broadcasting facilities are typically well below the exposure levels recommended by current
standards and guidelines (References 32, 46, 48, 51, 52). There have been a few situations
around the country where RF levels in publicly accessible areas have been found to be higher
than those recommended by applicable safety standards (e.g., see Reference 50). But, in spite
of the relatively high operating powers of many stations, such cases are unusual, and
members of the general public are unlikely to be exposed to RF levels from broadcast towers
that exceed FCC limits. Wherever such situations have arisen corrective measures have been
undertaken to ensure that areas promptly come into compliance with the applicable guidelines.
In cases where exposure levels might pose a problem, there are various steps a
broadcast station can take to ensure compliance with safety standards. For example,
high-intensity areas could be posted and access to them could be restricted by fencing or
other appropriate means. In some cases more drastic measures might have to be considered,
such as re-designing an antenna, reducing power, or station relocation.
Antenna maintenance workers are occasionally requited to climb antenna structures for
such purposes as painting, repairs, or beacon replacement. Both the EPA and OSKA have
reported that in these cases it is possible for a worker to be exposed to high levels of RF
energy if work is performed on an active tower or in areas immediately surrounding a
1$

radiating antenna (e.g., see Reference 42, 43, 45, and 51). Therefore, precautions should be
taken to ensure that maintenance personnel are not exposed to unsafe RF fields. Such
precautions could include temporarily lowering power levels while work is being performed,
having work performed only when the station is not broadcasting, using auxiliary antennas
while work is performed on the main antenna, and establishing work procedures that would
specifv the minimum distance that a worker should maintain from an energized antenna.

HOW SAFE ARE MICRO WA VE AND SA TELLITE ANTENNAS?
Point-to-Point Microwave Antennas

Point-to-point microwave antennas transmit and receive microwave signals across
relatively short distances (from a few tenths of a mile to 30 miles or more). These antennas
are usually rectangular or circular in shape and are normally found mounted on a supporting
tower, on rooftops, sides of buildings or on similar structures that provide clear and
unobstructed line-of-sight paths between both ends of a transmission path or link. These
antennas have a variety of uses such as transmitting voice and data messages and serving as
links between broadcast or cable-TV studios and transmitting antennas.
The Rf signals from these antennas travel in a directed beam from a transmitting
antenna to a receiving antenna, and dispersion of microwave energy outside of the relatively
narrow beam is minimal or insignificant. In addition, these antennas transmit using very low
power levels, tisually on the order of a few watts or less. Measurements have shown that
ground-level power densities due to microwave directional antennas are normally a thousand
times or more below recommended safety limits. (e.g., see Reference 38) Moreover, as an
added margin of safety, microwave tower sites are normally inaccessible to the general public.
Significant exposures from these antennas could only occur in the unlikely event that an
individual were to stand directly in front of and very close to an antenna for a period of time.

Satellite-Earth Stations

Ground-based antennas used for satellite-earth communications typically are parabolic “dish”
antennas, some as large as 10 to 30 meters in diameter, that are used to transmit (“uplinks”)
or receive (“downlinks”) microwave signals to or from satellites in orbit around the earth.
The satellites receive the signals beamed up to them and, in turn, retransmit the signaLs back
down to an earthbound receiving station. These signals allow delivery of a variety of
communications services, including long distance telephone service. Some satellite-earth
station antennas are used only to receive Rf signals (i.e., just like a rooftop television antenna
used at a residence), and, since they do not transmit, RF exposure is not an issue.
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Since satellite-earth station antennas are directed toward satellites above the earth,
transmitted beams point skyward at various angles of inclination, depending on the particular
satellite being used. Because of the longer distances involved, power levels used to transmit
these signals are relatively large when compared, for example, to those used by the
microwave point-to-point antennas discussed above. However, as with microwave antennas,
the beams used for transmitting earth-to-satellite signals are concentrated and highly
directional, similar to the beam from a flashlight. In addition, public access would normally
be restricted at station sites where exposure levels could approach or exceed safe limits.
Although many satellite-earth stations are “fixed” sites, portable uplink antennas are
also used, e.g., for electronic news gathering. These antennas can be deployed in various
locations. Therefore, precautions may be necessary, such as temporarily restricting access in
the vicinity of the antenna, to avoid exposure to the main transmitted beam. In general,
however, it is unlikely that a transmitting earth station antenna would routinely expose
members of the public to potentially harmful levels of microwaves.

ARE CELL ULAR AND PCS TO WERS AND ANTENNAS SAFE? WHAT
ABOUT CAR PHONES AND HAND-HELD PHONES?
Base Sicitions

Celitilar radio systems use frequencies between 800 and 900 megahertz (MHz).
Transmitters in the Personal Communications Service (PCS) use frequencies in the range of
1850-1990 MHz. The antennas for cellular and PCS transmissions are typically located on
towers, water tanks or other elevated structures including rooftops and the sides of buildings.
The combination of antennas and associated electronic equipment is referred to as a cellular
or PCS “base station” or “cell site.” Typical heights for free-standing base station towers or
structures are 50-200 feet. A cellular base station may utilize several “omni-directional”
antennas that look like poles, 10 to 15 feet in length, although these types of antennas are
becoming less common in urban areas.
In tirban and suburban areas, cellular and PCS service providers now more commonly
use “sector” antennas for their base stations. These antennas are rectangular panels, e.g.,
about I by 4 feet in dimension, typically mounted on a rooftop or other strcicture, but they are
also mounted on towers or poles. The antennas are usually arranged in three groups of three
each. One antenna in each group is used to transmit signals to mobile units (car phones or
hand-held phones), and the other two antennas in each grotip are used to receive signals from
mobile units.
The FCC authorizes cellular and PCS carriers in various service areas around the
country. At a cell site, the total RF power that could be transmitted from each transmitting
antenna at a cell site depends on the number of radio channels (transmitters) that have been
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authorized and the power of each transmitter. Typically, for a cellular base station, a
maximum of 21 channels per sector (depending on the system) could be used. Thus, for a
typical cell site utilizing sector antennas, each of the three transmitting antennas could be
connected to up to 21 transmitters for a total of 63 transmitters per site. When omni
directional antennas are cised, tip to 96 transmitters could be implemented at a cell site, but
this would be unusual. While a typical base station could have as many as 63 transmitters,
not all of the transmitters wotild be expected to operate simultaneously thus redticing overall
emission levels. For the case of PCS base stations, fewer transmitters are normally required
due to the relatively greater number of base stations.
Although the FCC permits an efftctive radiated power (ERP) of up to 500 watts per
channel (depending on the tower height), the majority of cellular base stations in urban and
suburban areas operate at an ERP of 100 watts per channel or less. An ERP of 100 watts
corresponds to an actual radiated power of about 5-10 watts, depending on the type of
antenna used (ERP is not equivalent to the power that is radiated but, rather, is a quantity that
takes into consideration transmitter power and antenna directivity). As the capacity of a
system is expanded by dividing cells, i.e., adding additional base stations, lower ERPs are
normally used. In urban areas, an ERP of 10 watts per channel (corresponding to a radiated
power of 0.5 1 watt) or less is commonly used. For PCS base stations, even lower radiated
power levels are normally used.
-

The signal from a cellular or PCS base station antenna is essentially directed toward
the horizon in a relatively narrow pattern in the vertical plane. The radiation pattern for an
omni-directional antenna might be compared to a thin doughnut or pancake centered around
the antenna while the pattern for a sector antenna is fan-shaped, like a wedge cut from a pie.
As with all forms of electromagnetic energy, the power density from a cellular or PCS
transmitter decreases rapidly (according to an inverse square law) as one moves away from
the antenna. Consequently, normal ground-level exposure is much less than exposures that
might be encountered if one were very close to the antenna and in its main transmitted beam.
Measurements made near typical celitilar and PCS installations, especially those with
tower-mounted antennas, have shown that ground-level power densities are well below limits
recommended by RF/microwave safety standards (References 32, 37, and 45). For example,
for a base-station transmitting frequency of 869 MHz the FCC’s Rf exposure guidelines
recommend a Maximum Permissible Exposure level for the public (“general
population/uncontrolled” exposure) of about 580 microwatts per square centimeter (pW/cm2).
This limit is many times greater than RF levels found near the base of typical cellular towers
or in the vicinity of lower-powered cellular base station transmitters, such as might be
mounted on rooftops or sides of buildings. Measurement data obtained from various sources
have consistently indicated that “worst-cas& ground-level power densities near typical cellular
towers are on the order of I i.tW/cm2 or less (usually significantly less). Calculations
corresponding to a “worst-case” situation (all transmitters operating simultaneously and
continuously at the maximum licensed power) show that in order to be exposed to levels near
the FCC’s limits for cellular frequencies, an individual would essentially have to remain in
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the main transmitting beam (at the height of the antenna) and within a few feet from the
antenna. This makes it extremely tinlikely that a member of the general public could be
exposed to RF levels in excess of these guidelines due to cellular base station transmitters.
for PCS base station transmitters, the same type of analysis holds, except that at the PCS
transmitting frequencies (1850-1990 MHz) the FCC’s exposure limits for the ptiblic are 1000
11W/cm2. Therefore, there would typically be an even greater safety margin between actual
public exposure levels and recognized safety limits.
When cellular and PCS antennas are mounted at rooftop locations it is possible that
ambient RF levels greater than I jiW/cm2 could be present on the rooftop itself. However,
exposures approaching or exceeding the safety guidelines are only likely to be encountered
very close to or directly in front of the antennas. For sector-type antennas Rf levels to the
side and in back of these antennas are insignificant.
Even if RF levels were higher than desirable on a rooftop, appropriate restrictions
could be placed on access. Factoring in the time-averaging aspects of safety standards could
also be used to reduce potential exposure of workers who might have to access a rooftop for
maintenance tasks or other reasons. The fact that rooftop cellular and PCS antennas usually
operate at lower power levels than antennas on free-standing towers makes excessive
exposure conditions on rooftops unlikely. In addition, the significant signal attenuation of a
building’s roof minimizes any chance for persons living or working within the building itself
to be exposed to RF levels that could approach or exceed applicable safety limits.

Vehicle-Mounted Antennas
Vehicle-motinted antennas tised for cellular communications normally operate at a
power level of 3 watts or less. These cellutar antennas are typically mounted on the roof on
the trunk, or on the rear window of a car or trtick. Studies have shown that in order to be
exposed to RF levels that approach the safety guidelines it would be necessary to remain very
close to a vehicle-mounted cellular antenna for an extended period of time (Reference 20).
Studies have also indicated that exposure of vehicle occupants is reduced by the
shielding effect of a vehicle’s metal body. Some manufacturers of cellular systems have
noted that proper installation of a vehicle-mounted antenna is an effective way to maximize
this shielding effect and have recommended antenna installation either in the center of the
With respect to rear-window-mounted cellular antennas, a
roof or the center of the trtink.
minimcim separation distance of 30-60 cm (I to 2 feet) has been suggested to minimize
exposure to vehicle occupants that could result from antenna mismatch.
Therefore, properly installed, vehicle-mounted, personal wireless transceivers using up
to 3 watts of power result in maximum exposure levels in or near the vehicle that are well
below the FCC’s safety limits. This assumes that the transmitting antenna is at least 15 cm
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(about 6 inches) or more from vehicle occupants. Time-averaging of exposure (as
appropriate) should restilt in even lower values when compared with safety guidelines.

Mobile and Portable Phones and Devices
The FCC’s exposure guidelines, and the ANSI/IEEE and NCRP gtiidelines upon which
they are based, specify limits for human exposure to RF emissions from hand-held Rf devices
in terms of specific absorption rate (SAR). for exposure of the general public, e.g., exposure
of the user of a cellular or PCS phone, the FCC limits Rf absorption (in terms of SAR) to
1.6 wafts/kg (W/kg), as averaged over one gram of tissue. Less restrictive limits, e.g., 2
W/kg averaged over 10 grams of tissue, are specified by guidelines used in some other
countries (Reference 25).
Measurements and computational analysis of SAR in models of the human head and
other studies of SAR distribution using hand-held cellular and PCS phones have shown that
the 1.6 W/kg limit is unlikely to be exceeded under normal conditions of use (References 4,
16, 27). The same can be said for cordless telephones used in the home. Lower frequency
(46-49 MHz) cordless telephones operate at very low power levels that could not result in
exposure levels that even come close to the 1 .6 W/kg level. Higher frequency cordless
phones operating near 900 MHz (near the frequencies used for cellular telephones) operate
with power levels similar to or less than those used for cell phones. They are also unlikely to
exceed the SAR limits specified by the FCC under normal conditions of use.
In any case, compliance with the 1.6 W/kg safety limit must be demonstrated before
FCC approval can be granted for marketing of a cellular or PCS phone. Testing of handheld phones is normally done under conditions of maximum power usage. However, normal
power usage is less since it depends on distance of the user from the base station transmitter.
Therefore, typical exposure to a user would actually be expected to be less than that indicated
by testing for compliance with the limit.
In recent years, publicity, speculation, and concern over claims of possible health
effects due to RF emissions from hand-held wireless telephones prompted industry-sponsored
groups to initiate research programs to investigate whether there is any risk to users of these
devices. Organizations such as Wireless Technology Research (funded by the cellular radio
service industry) and wireless equipment manufacturers, such as Motorola, [nc., have been
investigating potential health effects from the use of hand-held cellular telephones and other
wireless telecommunications devices.
In 1994, the U.S. General Accounting Office (GAO) issued a report that addressed the
status of research on the safety of cellular telephones and encouraged U.S. Government
agencies to work closely with industry to address wireless safety issues (Reference 59). In
that regard, the federal Government has been monitoring the results of ongoing research
through an inter-agency working group led by the EPA and the FDAs Center for Devices and
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Radiological Health. In a 1993 “Talk Paper,” the FDA stated that it did not have enough
information at that time to nile out the possibility of risk, but if such a risk exists, “it is
probably small” (Reference 58). The FDA concluded that there is no proof that cellular
telephones can be harmful, but if individuals remain concerned several precautionary actions
could be taken, including limiting conversations on hand-heLd cellular telephones and making
greater use of telephones with vehicle-mounted antennas where there is a greater separation
distance between the user and the radiating antennas.

HOW SAFE ARE FIXED AND MOBILE RADIO TRANSMITTERS USED
FOR PAGING AND “TWO- WA Y” COMMUNICA TIONS?
“Land-mobile” communications include a variety of communications systems which
require the use of portable and mobile RF transmitting sources. These systems operate in
narrow frequency bands between about 30 and 1000 MHz. Radio systems used by the police
and fire departments, radio paging services and business radio are a few examples of these
communications systems. They have the advantage of providing communications links
between various fixed and mobile locations.
As with cellular and PCS communications, there are three types of RF transmitters
associated with land-mobile systems: base-station transmitters, vehicle-mounted transmitters,
and hand-held transmitters. The antennas tised for these various transmitters are adapted for
their specific purpose. for example, a base-station antenna must radiate its signal to a
relatively large area, and, therefore, its transmitter generally has to use much higher power
levels than a vehicle-mounted or hand-held radio transmitter.
Although these base-station antennas usually operate with higher power levels than
other types of land-mobile antennas, they are normally inaccessible to the public since they
must be mounted at significant heights above ground to provide for adequate signal coverage.
Also, many of these antennas transmit only intermittently. for these reasons, such
base-station antennas have generally not been of concern with regard to possible hazardous
exposure of the public to RF radiation. However, studies at rooftop locations have indicated
that high-powered paging antennas may increase the potential for exposure to workers or
others with access to such sites, e.g., maintenance personnel (Reference 12). This could be a
concern especially when multiple transmitters are present. In such cases, restriction of access
or other corrective actions may be necessary.16
Transmitting power levels for vehicle-mounted land-mobile antennas are generally less
than those used by base-station antennas but higher than those used for hand-held units. As
with cellular transmitters, some manufacturers recommend that users and other nearby

16

Methods and techniques for controlling exposure are discussed in OET Bulletin 65 (Reference 57).
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individuals maintain a minimum distance (e.g., I to 2 feet) from a vehicle-mounted antenna
during transmission or motint the antenna in such a way as to provide maximum shielding for
vehicle occupants. Studies have shown that this is probably a conservative precaution,
particularly when the “duty factor” (percentage of time an antenna is actually radiating) is
taken into account since safety standards are “time-averaged.” Unlike cellular telephones,
which transmit continuously throughout a call, two-way radios normally transmit only when
the “press-to-talk” btitton is depressed. The extent of any possible exposure would also
depend on the actual power level and frequency used by the vehicle-mounted antenna. In
general, there is no evidence that there would be a safety hazard associated with exposure
from vehicle-mounted, two-way antennas when the manufacturer’s recommendations are
followed.
Hand-held “two-way” portable radios such as walkie-talkies are low-powered devices
used to transmit and receive messages over relatively short distances. Because of the
relatively low power levels used (usually no more than a few watts) and, especially, because
of the intermittency of transmissions (low duty factor) these radios would normally not be
considered to cause hazardous exposures to users. As with vehicle-mounted mobile units,
time averaging of exposure can normally be considered when evaluating two-way radios for
compliance with safety limits, since these units are “push to talk.”. Laboratory measurements
have been made using hand-held radios operating at various frequencies to determine the
amount of RF energy that might be absorbed in the head of a user. In general, the only real
possibility of a potential hazard would occur in the unlikely event that the tip of the
transmitting antenna were to be placed directly at the surface of the eye, contrary to
manufacturers’ recommended precautions, or if for some reason continuous exposure were
possible over a significant period of time, which is unlikely. If hand-held radios are used
properly there is no evidence that they could cause hazardous exposure to Rf energy
(References 5, 11, 13, and 27).

ARE Rf EMISSIONS FROM AMA TEUR RADIO STA TIONS HARMFUL?
There are hundreds of thousands of amateur radio operators (“hams”) worldwide.
Amateur radio operators in the United States are licensed by the FCC. The Amateur Radio
Service provides its members with the opportunity to communicate with persons alt over the
world and to provide valuable public service functions, such as making communications
services available during disasters and emergencies. Like all FCC licensees, amateur radio
operators are expected to comply with the FCC’s guidelines for safe human exposure to RF
fields. Under the FCC’s rules, amateur operators can transmit with power levels of up to
1500 watts. However, most hams use considerably less power than this. Studies by the FCC
and others have shown that most amateur radio transmitters would not normally expose
persons to RF levels in excess of safety limits. This is primarily due to the relatively low
operating powers used by most amateurs, the intermittent transmission characteristics typically
used and the relative inaccessibility of most amateur antennas. As long as appropriate
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distances are maintained from amateur antennas, exposure of nearby persons should be well
below safety limits. This has been demonstrated by studies carried out by the FCC and others
(Reference 54). If there were any opportunity for significant RF exposure, it would most
likely apply to the amatetir operator and his or her immediate household. To help ensure
compliance of amateur radio facilities with RF exposure guidelines, both the FCC and
American Radio Relay League (ARRL) have developed technical publications to assist
operators in evaluating compliance of their stations (References 23 and 57).

CAN IMPLANTED ELECTRONIC CARDIAC PACEMAKERS BE
AFFECTED BY NEARBY Rf DEVICES SUCH AS MICRO WA VE OVENS
OR CELLULAR TELEPHONES?
Over the past several years there has been concern that signals from some RF devices
could interfere with the operation of implanted electronic pacemakers and other medical
devices. Because pacemakers are electronic devices, they could be susceptible to
electromagnetic signals that could cause them to malfunction. Some allegations of such
effects in the past involved emissions from microwave ovens. However, it has never been
shown that signals from a microwave oven are strong enough to cause such interference.
The FDA reqtiires pacemaker manufacturers to test their devices for susceptibility to
electromagnetic interference (EME) over a wide range of frequencies and to submit the results
as a prerequisite for market approval. Electromagnetic shielding has been incorporated into
the design of modern pacemakers to prevent RF signals from interfering with the electronic
circuitry in the pacemaker. The potential for the “leads” of pacemakers to be susceptible to
RF radiation has also been of some concern, but this does not appear to be a serious problem.
Recently there have been reports of possible interference to implanted cardiac
pacemakers from digital RF devices such as cellular telephones. An industry-funded
organization, Wireless Technology Research, LLC (WTR), working with the FDA, sponsored
an investigation as to whether such interference could occur, and, if so, what corrective
actions could be taken. The results of this study were published in 1997 (see Reference 24),
and WTR and the FDA have made several recommendations to help ensure the safe use of
wireless devices by patients with implanted pacemakers. One of the primary
recommendations is that digital wireless phones be kept at least six inches from the
pacemaker and that they not be placed directly over the pacemaker, such as in the breast
pocket, when in the “on” position. Patients with pacemakers should consult their physician or
the FDA if they believe that they may have a problem related to RF interference.
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I.

WHICH OTHER FEDERAL AGENCIES HA VE RESPONSIBILITIES
RELA TED TO POTENTIAL RF HEALTH EFFECTS?
Various agencies in the federal Government have been involved in monitoring,
researching or regulating issttes related to human exposure to RE radiation. These agencies
include the Food and Drug Administration (FDA), the Environmental Protection Agency
(EPA), the Occupational Safety and Health Administration (OSHA), the National Institute for
Occupational Safety and Health (NIOSH), the National Telecommunications and Information
Administration (NTIA) and the Department of Defense (DOD).
By authority of the Radiation Control for Health and Safety Act of [96$, the Center
for Devices and Radiological Health (CDRH) of the FDA develops performance standards for
the emission of radiation from electronic prodticts including X-ray equipment, other medical
devices, television sets, microwave ovens, laser products and sunlamps. The CDRH
established a product performance standard for microwave ovens in 1971 limiting the amotint
of RF leakage from ovens. However, the CDRH has not adopted performance standards for
other RF-emitting products. The FDA is, however, the lead federal health agency in
monitoring the latest research developments and advising other agencies with respect to the
safety of RF-emitting products used by the public, such as cellular and PCS phones.
The FDA’s microwave oven standard is an emission standard (as opposed to an
exposure standard) that allows leakage (measured at five centimeters from the oven surface)
of 1 mW/cm2 at the time of manufacture and a maximum level of 5 mW/cm2 during the
lifetime of the oven.’7 The standard also requires ovens to have two independent interlock
systems that prevent the oven from generating microwaves the moment that the latch is
released or the door of the oven is opened. The FDA has stated that ovens that meet its
standards and are used according to the manufacturer’s recommendations are safe for
consumer and industrial use.
The EPA has, in the past, considered developing federal guidelines for public exposure
to RF radiation. However, EPA activities related to RF safety and health are presently
limited to advisory functions. For example, the EPA now chairs an Inter-agency
Radiofrequency Working Group, which coordinates RF health-related activities among the
various federal agencies with health or regulatory responsibilities in this area.
051-IA is responsible for protecting workers from exposure to hazardous chemical and
physical agents. In 1971, OSHA issued a protection guide for exposure of workers to RF
radiation [29 CFR 1910.97]. The guide, covering frequencies from 10 MHz to 100 GHz,
stated that exposure of workers shoctld not exceed a power density of ten milliwatts per
square centimeter (10 mW/cm2) as averaged over any 6-minute period of the workday.
However, this guide was later ruled to be only advisory and not mandatory. Moreover, it was

‘

21 Code of federal Regulations 1030.10.

27

based on an earlier (1966) American National Standards Institute (ANSI) Rf protection guide
that has been superseded by revised versions in 1974, 1982 and 1992 (see previous discussion
of standards). OSHA personnel have recently stated that OSHA uses the ANSI/IEEE 1992
guidelines for enforcement purposes under 051-IA’s “general duty clatise” (see 051-IA’s
Internet Web Site, listed in Table 3, for further information).
NIOSH is part of the U.S. Department of Health and Human Services. It conducts
research and investigations into issues related to occupational exposure to chemical and
physical agents. NIOSH has, in the past, undertaken to develop RE exposure guidelines for
workers, but final guidelines were never adopted by the agency. NIOSK conducts safetyrelated RE studies through its Physical Agents Effects Branch.
The NTIA is an agency of the U.S. Department of Commerce and is responsible for
authorizing Federal Government use of the RF electromagnetic spectrum. Like the FCC, the
NTIA also has NEPA responsibilities and has considered adopting guidelines for evaluating
RF exposure from U.S. Government transmitters such as radar and military facilities.
The Department of Defense (DOD) has conducted research on the biological effects of
RE energy for a nttmber of years. This research is now conducted primarily at the DOD
facility at Brooks Air Force Base, Texas. In addition, the DOD uses the ANSI/IEEE 1992
standard as a guide for protecting military personnel from excessive exposure to RE
electromagnetic fields.

WHERE CAN I OBTAIN INFORMATION ON Rf EXPOSURE AND
HEALTH EFFECTS?
Although relatively few offices or agencies within the Federal Government routinely
deal with the issue of human exposure to RF fields, it is possible to obtain information and
assistance on certain topics from the following federal agencies. Most of these agencies atso
have [nternet Web sites.
FDA: for information about radiation from microwave ovens and other consumer and
industrial products contact: Center for Devices and Radiological Health (CDRH), food and
Drug Administration, Rockville, MD 20857.
EPA: The Environmental Protection Agency’s Office of Radiation and Indoor Air is
responsible for monitoring potential health effects due to public exposure to Rf fields.
Contact: Environmental Protection Agency, Office of Radiation and Indoor Air, 401 M Street,
S.W., Washington, D.C. 20460.
OSHA: The Occupational Safety and Health Administration’s (OSHA) Health Response
Team (1781 South 300 West, Salt Cake City, Utah 84165) has been involved in studies
related to occupational exposure to RF radiation. OSHA also maintains an tnternet World
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Wide Web site that may be of interest. The URL (case sensitive) is: http://www.osha
slc.gov/SLTC/ (select subject: radiofrequency radiation).
NIOSH: The National Institute for Occupational Safety and Health (NCOSH) monitors RF
related safety issues as they pertain to the workplace. Contact: NIOSH, Physical Agents
Effects Branch, Mail Stop C-27, 4676 Columbia Parkway, Cincinnati, Ohio 45226. Toll-free
number: 1-800-35-NIOSK (1-800-356-4674).
DOD: Questions regarding Department of Defense activities related to RF safety and its
biological research program can be directed to the Radio Frequency Radiation Branch, Air
Force Research Laboratory, Brooks Air force Base, TX 78235.
FCC: Questions regarding potential RF hazards from FCC-regulated transmitters can be
directed to the RF Safety Program, Office of Engineering and Technology, Technical Analysis
Branch, federal Communications Commission, 445 Twelfth Street, S.W., Washington, D.C.
20554. The telephone number for inquiries on RF safety issues is: 1-202-418-2464. Calls
for routine information can also be directed to the FCC’s toll-free number: 1-888-CALLFCC (225-5322). Another source of information is the FCC’s RF Safety Internet Web site
(http://www.fcc.gov/oetlrfsafety) where FCC documents and notices can be viewed and
downloaded. Questions can also be sent via e-mail to: rfsafety@fcc.gov.
In addition to government agencies, there are other sources of information and possible
assistance regarding environmental RE energy. Some states also maintain non-ionizing
radiation programs or, at least, some expertise in this field, usually in a department of public
health or environmental control. The list of references at the end of this bulletin can be
consulted for detailed information on specific topics, and Table 3 provides a list of some
relevant Internet Web sites.
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TABLE 3. INTERNET WEB SITES FOR FURTHER INFORMATION
Note: All Internet addresses below preceded by “hftp://”.
Also, some URL’s may be case sensitive
-

American Radio Relay League: www.arrl.org
American National Standards Institute: wwwansi.org
Bioelectromagnetics Society. www.bioelectromagnetics.org
COST 244 (Europe): www.radio.fer.hrlcost244
DOD: www.brooks .af.m iIIAFRL

(select radiofrequency radiation)

European Bioelectromagnetics Association: www.ebea.org
Electromagnetic Energy Association: www.elecenergy.com
Federal Communications Commission: www.fcc.govloeUrfsafety
ICNIRP (Europe): www.icnirp.de
IEEE: www.ieee.org
IEEE Committee on Man & Radiation: www.seas.upenn.edul—kfosterlcomar.htm
International Microwave Power Institute: www.impi.org
Microwave News: www.microwavenews.com
J.Moulder, Med. CoIL of Wisc.: wwwmcw.eduIgcrc/coplceI I-phone-health-FAQltoc.html
National Council on Radiation Protection & Measurements: www.ncrp.com
NJ Dept Radiation Protection: www.state.nj.usldeplrpp

(select non-ionizing

radiation) Richard Tell Associates: www.radhaz.com
US OSHA: www.osha-slc.govISLTC

(select subject: radiofrequency radiation)

Wireless Industry (CTIA): www.wow-com.com
Wireless Industry (PCIA): www.pcia.com
World Health Organization EMF Project

www.who.chlpeh-emf
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CITY OF BEVERLY HILLS
POLICY AND MANAGEMENT
MEMORANDUM
TO:

Health and Safety Commission

FROM:

Pamela Mottice-Muller, Director of Emergency Management

DATE:

October22, 2012

SUBJECT:

“Tis the Season to Be Safe” Commission Projects

The following provides information on the Commissions “Tis the Season to Be Safe”
projects.
SAFE HOLIDAY TREE
At the September 24, 2012 the Commission approved the “Safe Holiday Tree” project.
The following was sent to various entities describing the program:
Tis the Season to Be Safe: This Holiday Season the Health and Safety
Commission wants to remind everyone that making good choices means more
that choosing the right gift. Located next to the ice rink in Beverly Gardens Park a
tree has been decorated with yellow lights to remind us to BE SAFE this holiday
season! The “Safe Tree” serves to remind us to not drink and drive, if you must
use a cellphone use a hands free device and no texting while driving!
This will go on all marketing material including the Mayor’s Holiday speech. The tree will
be decorated as part of the ice skating rink. A sign will be made by our graphics
department.
PLEDGE DRIVE
Chair Setian also would like to expand the program by introducing a Pledge Drive.The
following provides information on the pledge drive. Chair Setian will discuss the concept
at the meeting. If approved the following would need to happen:
• Pledge card designed and copied
• Pledge Card advertised and distributed
• Pledge Card posted on WEB Site.

uS THE SEASON TO BE SAFE
Tagline This Holiday Season making good choices means more
than choosing the right gift.
-

DESCRI PTION
Tis the Season To Be Safe is a cross-generational community
campaign against drunk driving, with special holiday season
relevance, since alcohol is such a common component of year-end
celebrations. A “Safe Holiday Season Tree” will be decorated with
yellow lights as a reminder of this vitally important message. It will be
next to the Ice Skating Rink (where is the final location of the Ice
Rink?).
PURPOSE
To expand a greater awareness of alcohol-use dangers and to initiate
a citywide challenge of adults to be especially responsible during the
Holiday Season. The goal is to reduce the number of tragedies
caused by drunk driving.
FACTS
Drunk drivers are responsible for 200,000 deaths each year. Eight
young people die every day from alcohol-related incidents. It is the
No. 1 killer of teenagers in America. The total cost to our society is
now approaching $150 billion per year! To reach a blood-alcohol
level of .08, it only takes 2 drinks (two cans of beer, two wine
coolers, or two 1-ounce glasses of whiskey) for the average adult
man or woman.
GENERAL PLAN
We will call for adults to make good choices during the holiday
season, with regards to drinking and driving. Further, we will ask
them to sign a pledge to “walk the walk” not just “talk the talk” by
being positive role models. Our adults will promise, whenever behind
the wheel, to be alcohol and drug-free.
—

—

SOCIAL BENEFITS OF THIS PROJECT
To challenge the parents and other adults in our community to
commit to being good examples for our youth. Although our Pledge
focuses on the holiday season, our hope (and expectation) is that
those who sign our pledge will remain responsible role models into
the New Year.
STRATEGIC OUTLINE
The H&S Commission will seek to establish a coalition of community
school entities; service clubs; businesses; religious organizations and
parent groups. They can help distribute our materials via students,
colleagues, employees, congregation members and community
members at large.
Our hope is that our partners will amplify our community outreach
with their own newsletters, public relations and advertising
communications. This is one pledge drive that is not asking for
money, only for citizens to commit to an excellent cause.
ACTION PLAN
•
Seek partnerships as mentioned above, provide
them with a written proposal and start a “word of mouth”
campaign.
•
Arouse community interest with press releases and
other communications that outline the pledge drive and safe
tree program.
•
Produce Pledge forms for distribution by our
partners. Ideally, students will have their parents sign them;
businesses will enroll employees; clergy will invite participation
from their congregations, etc.
•
Over the following weeks, collect the forms and
compile a list of committed community members who have
signed the Pledge.

THE PLEDGE

I support THE SAFE HOLIDAY TREE project.

I promise to NEVER drink and drive.
I pledge to promote this cause and serve as a positive role model at all
family, business and social events during this holiday season.
This project is a message to our entire community that everyone is held
accountable for their choices and behaviors. We specifically want the youth of
our city to see adults as positive role models.

Name
Signature

Organization

BEVERLY

ILLS

CITY OF BEVERLY HILLS
POLICY AND MANAGEMENT
MEMORANDUM

TO:

Health and Safety Commission

FROM:

Pamela Mottice-Muller, Director of Emergency Management

DATE:

October 22, 2012

SUBJECT:

Honoring Commissioners Dr. Sandra Aronberg and David Seidel

The Commission will take a moment to honor outgoing Commissioners Dr. Sandra
Aronberg and David Seidel.

BEVERLY
HI LLS

CITY OF BEVERLY HILLS
POLICY AND MANAGEMENT
MEMORANDUM

TO:

Health and Safety Commission

FROM:

Pamela Moffice-Muller, Director of Emergency Management

DATE:

October 22, 2012

SUBJECT:

Swearing In of New Commissioners

The City Clerk will swear in the two new Commissioners Myra Lurie and Lisa Kay
Schwartz.

