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’% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
[
x WASHINGTON, D.C. 20460
éﬁ? APRIL 25, 1984

@FFICE OF
THE AGMINISTRATOR

Mr., William D. Ruckelshaus
Administrator

Environmental Protection Agency
Washington. N.C. 20460

Naar Mr. Ruckelshaus:
The Science Advisory Roard (SAR) has completed its review of the

Office of Research and Nevelopment's assessment document entitled Biological
Effects of Radiofrequency Radiation and is pleased to transmit its report

to you. An SAR Subcommittee, chaired by 0Nr. Charles Susskind of the University
of California at Rerkeley, twice reviewed the draft document and unanimously
concluded that it represents an adequate statement of the current scientific
literature and can serve as a scientifically defensible hasis for the

Agency's development of radiation protection guidance for use by Federal
agencies to 1imit exposure of the general public to radiofrequency

radiation.

The enclosed report summarizes the Subcommittee's review process and
presents its major findings and recommendations. The SAB Executive Committee,
at its recent meeting of April 11-12. fully endorsed the Subcommittee's
report and authorized its transmittal to you. Should you wish any further
SAR review of the radiofrequency issua,.l am sure that the Board would be
pleased to address your request.

Sincerely.

W o
Norton Nelsan, Chairman
Executive Committee

Science Advisory Board

Enclosure



The following is gemeral background information on radiofrequency (RF)
radiation and, with only minor changes, is a re-issue of the material
prepared for Mr, Ruckelshaus in advance of his July meeting with

Mr. Ancil Payne of King Broadcasting.
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Radiofrequency Radiation Background for Mr. Ruckelshaus

ig Guidance being prepared?

To respond to needs of Federal agencies and the private

sector —— see list in notebook, Section 1

To protect public health

To allow effective planning/siting by industry and Federal agencies
To preempt a variety of conflicting local standards

Other .

1. Congressional interest

2. High degree of public apprehension

is EPA involved?

No Federal exposure guides or standards

1. OSHA occupational standard is advisory only
Voluntary industrial advisory standards only

Other agencies and industry have asked EPA to use its
Atomic Energy Act/Federal Radiation Guidance authorities
Longstanding programs ~— OAR and ORD

Nature of the environmental problem -— see notebook, Section 4

EPA

-

a.
b.
Ce
d.

approach

Developed scientific/technical basis
1. Measured natiomal enviroumental levels
2. Developed cost/impact data
3. Developed credible health assessment document
a. reviewed by SAB and found to be adequate basis for setting
Guidance -- see closure letters in notebook, Section 2

Developed draft Guidance in cooperation with
1. Interagency Work Group —— listed in notebook, Section 2
a, Other Federal agencies
b. State representation
¢. NCRP ‘
2. EPA Work Group
a. Regionmal represemtation - target focal point for public concerns
b, OPPE, OGC, ORD (OFA kept up-to-date) -

Impact of Guidance

Allows rational planning of new source sites by industry and government
Protects property values of local residents/communities

Corrective measures relatively inexpensive

Impact on EPA budget small

1. Implementation by other agencies

2. EPA technical advice/oversight

Status of RF Guidance

a.

Steering Cowmittee met, QPPE nou-concurrence



HEQUESTS FOR BPA ACTION

Department of Commerce, Wational Telecommunicaticne
and Information Administration (NTIA)--(Provides
frequency assiguments to Government—owned and
operated sources,)

~ Auguslt 198i. Letter Erom the Electromagnetic Radiation Encourages development of Federal standard.

Management Advisory Council (ERMAC) to Secretary of
Commerce,

Indicates NAD support and encourages DOC
support of issuing EPA standard. "... the
Executive brauch must not lose eight of the
potentially crippling costs to industry of
not regulating exposure standards at the
Federal level.”

- October 1981. Letter Erom Rational Assocation of
froadcasters (NAB) to Secretary of Commerce.

EPA should promulgate guidelines as soon as
possibla.

— Marcl 1982. Letter Erom Assistant Secretacy of Commerce
to Administrator, EPA.

*| Commerce urges EPA to rapidly issue guide-

- November 1982. Heeting among Deputy Secretary of .
lines.

Commerce, Assistant Secretary of Commerce, and
Administrator, EPA.

"1 want to underscore my support of EPA's

efforts in this regard (proposed guidance}
1]

~ March 1984. Letter Erom Assistant Secretary of Commerce
to Administrator, EPA.

— — — —— —— ——— Tt — SRS, i — A E——— — ——— T —t —a-it




REQUESTS FOR EPA ACTION {Continued)

Federal Communications Commisgion {FCC)--(Issues licenses to
Lo privately-owned sources,)
~ Tebruary 1982, HNotice of Proposed Rulemaking,
Responsibility of the FCC to Consider Biclogical
Effects of Radicofrequency Radiation When Authorizing
the Use of Radiofrequency Devites.

"... until EPA, the responsible Federal
agency, establishes a standard for gemeral
population exposure, ...: (FCC will use) ...
the radiation level established by OSIA For
workers as the trigger for reviewing the
environmental impact of general public
exposure levels under our NEPA procedures.
HWhen EPA ... establigbes a general public
exposure standard, that will become the
trigpger.

_

, _
_ w
_ |
_ |
_ _
f _
i |
_ |
] _
_ _
_ _
_ _
_ #
. : _ _
~ June 1982, Letter Erom Director, EPA's Office of | "EPA recognizes its broad authority to issue}
i Federal Activities to Secretary, FCC. . | Federal Radiation Guidance for limiting |
! chtp ¥4 aypogures of the general public to nonion- |
| iziog radiation. Until such time (as EPA |

| guidance is issued) FCC should coasgider I

| using a more conservative approach to |

| evaluating public exposure than that |

| provided in the OSHA standard." |

_ _

_ _

_ ]

_ |

_ |

_ W

_ _

_ |

_ _

"... we beliieve that a definitive Federal
standard is imperative. Therefore, we would
like to make clear our support for your
guidance development. We encourage the EPA
to complete this process as expeditiously

as possible so that a uriform Federal stan-
dard will be available For use by the FCC
and other affected agencies.”

- February 1983. Letter from Chairman Fowler, FCC, to
Administrastor, EPA.



REQUESTS FOR EPA ACTION (Continued)

Industey.

- 1982, Response to FCC Notice of Proposed Rulemaking
{sece above).
- 1983, American Satellite Co., AT&T, GTE, NAB, TV

Broadcasters All Industry Committee, Ford, Motor
Yebicle Manufacturers Association, Motorola,

- February 1984,
establishead.

Eiectromagnetic Energy Policy Alliance
O

Companies and Trade Associations asked FCC
to adopt interim guidelines for assessing
radiation hazards while worlt on a Federal
standard continues at other agencies., FCC
haa made a policy decision to leave standard
setting mm other Government ageucies such

as HEPA.

All support issuance of Federal Guidance in |
response to EPA's Advance Notice of Proposed|
Recommendaticns for Controlling Radicfre- |
quency Exposure of the Public, December 1982]|

_
Purpose is to push for Federal safety stan— |
dards for nonionizing radiation because of |
concern over State and local standards and |
costly siting disputes. Founded by 3 trade |
asgociations and 7 industrial cowmpanies with|
initial budget of $100K.

Other,

1983. States (Massachusetls, Hew Jersey, and New York).

March 1984. American Radio Relay League, the Waticnal
Association of Amateur Radic Operators.

N

—— — — — — — — — — — A il — — ——————————— ———— —— — —

Suppork naticnal environmental exposure
exposure standard in response to RF ANPR.

Petitions FCC to issue a status report on
preparations for the eventual adoption of
RF protection guidelines by EPA.

_
_
_
T
_
_
_
|
_
_
|
_



FEDERAL COMMUNICATIONS COMMISSION ;}

WASHINGTON, D. C. 20554 ‘"'T"l"""p ..-CT
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February 22, 1983

QEFEFICE OF
T E kAl AN

Anne M. Burford

Administrator

U.S. Environmental Protection Agency
401 M Street, S5.W.

Waghington, D.C. 20460

Jn re:; Docket A=8l=43

Dear Mrs. Burford:

This letter is im respouse to the Environmental Protectioen Agency's
Advance Notice of Proposed Recommendatioms in Dockat A-81-43, Federal
Radiation Protection Guidance for Public Exposure to Radiofrequency
Radiation (47 Fed. Reg. 57338, December 23, 1982).

The Federal Commmications Commission (FCC) is responsible for licensing
facilities and authorizing equipment, not operated by the federal goverament,
that utilize radiofrequency (RF) energy. In carrying out these regponsibili-
ties the FCC must comply with the raquirements of the National Environmental
Poliecy Act of 1969 (NEPA) to consider the environmental Impact of its "major
actions...significantly affecting the quality of the human environment''[542

S ULS.C. §4332(2)(e), 1976].

In 1979, the Commission issued a Notice of Imquiry (44 Fed. Reg. 37008,
1979) to gather informationm to help us determine the extent to which RF
radiation hazards should be comsidered by us in our licensing and
authorization procedures., As a result of that inquiry and an assessment of
our statutory obligations under NEPA, the Commission lssued a Notice of
Proposed Rule Making (NFRM) (47 Fed. Reg. 8214, 1982) in February of -last

year. A copy is enclosed.

The FCC's NPRM proposes to amend Section 1.1305 of the Commission's
Rules, 47 C.F.R. S51.1305, for sssessing the environmental consequences of FCC
actjions by adding a new subsection to address the matter of potemtial hazards
of RF and microwave radiation. Pursuant to this proposal, the Commission
would treat grants of comstructlon permits ot licenses to transait as "major
actiong” subject to its NEPA procegsing requirements (47 C.F.R. §1.1301~
1.1319) if the proposed operations would result in exposure of workers or the
general public to levels of RF radiatiom in excess of those established by
federal agancies having jurisdiction theraover.



To determine whether an action should be treated as a "major action” the
Commission plaus to rely on standards for exposure to RF radiation astablished
by federal agencies such as EPA. The FCC lacks the necessary expertise and
statutory authority to promulgate its own health and safety standards and,
therafore, must look to EPA and other raspounsible agencies for guidance in
this area.

There is presently no standard set by the federal government for exposure
of the gemeral public to RF radiation. However, saveral state and local
govarnments are establishing thelr c¢wn standarda in this area. We cannot
judge whether an applicant’s failure to comply with one of these non-federal
standards constitutes an envirommental impact issue. In addition, the
Commission and its regulataes are concerned about safe exposure levels and the
possibllity of a ccnfusing and costly proliferation of incomsistent state and
loeal standards. For these reasoms, we believe that a definitive federal
standard is imperatilve.

Therefore, we would like to make clear our suppert for your guldance
development., We encourage the EPA to complete this process as axpaeditiously
as possible so that a wmiform federal standard will be available for use by
the FGCC and other affected agencies.

We will be happy to cooperate in amy way possible in this effort. OCur

Office of Science and Technology will be responsible for ccordinating further
activities with BPA's Office of Radlation Programs.

Sincerely,

Mark 5. Fowler
Chairman

Enclosure

ce: Ms. Kathleen M. Bemnetf,
Assistant Administrator for .
Air, Noise, and Radiation, EFA

Norbert N. Hankin,
Qffice of Radiation Programs, EYA

Central Dockat Section, EFA
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Honorable William D. Ruckelshaus
Administrator

Environmental Protection Agency
Washington, D.C. 20480

_Dear Mr. Ruckelshaus:

I am writing with regard to the Environmental Protection Agency's (EPA)
development of proposed Federal Radiaztion Protection CGuidance for Public
Exposure to Radiofraguency Radiation.

The National Telecommunicaticns and Information Administration's (NTIA)
interest stems from itg responsibi.ities for authorizing and managing Federal
Government use of the radio frequency spectrum and our role as the principal
Executive branch adviser on telecommunications matters. As part of these
responsibilities, I am concerned that the spectrum is used safely and also
that essential and beneficial services in both the Government and private
sector are not unnecessarily curtailed.

- o m

Pl

This agency and its predecessors have long encouraged Federal efforts Lo

develop a sound scientific basis for national policy that would afford
necessary protection and permit continued development and innovation in the
telecommunications industry.

I want to underscore my support for EPA's efforts in this regard and also
to express my concern that the functional and economic impact of such
guidance on telecommunications and related services, including but not
limited to mobile platforms and certain low freguency systems, be carefully
identified and evaluated prior to promulgation in crder to avoid or minimize
any unnecessary dislocation or disruption. I am particularly interested in
seeing EPA's Background Information and Cost Estimate dJdocuments in this
regard. I am also concerned that any ¢riteria be operationally practical in
terms of methods for determining compliance and that institutional roles-in
implementation, compliancz, and enforcement be c¢learly delineated, including
Federal-State relationships inscfar as possible.

We have just received EPA's March 8 revised draft guidance and Notice of
Proposed Recommendation (NPR). We plan to bring this to the attention of the
Interdepartment Radio Advisory Committee (IRAC), which advises on spectrum
use and management matters, for their review and comments. My staff will
continue to work with EPA and, in addition to views and comments provided
previously, we will provide further comments on this and other matters as
appropriate. )

Please be assured of our continuing cooperation in your efforts to
develop sound national guidelines in this area of mutual interest.

Singerely,

oy,

David J. Markey

viguiians



Background Notes omn tne EPA Raciofreaquency Radiation Guidaace Progran

In April 1979, the Agency initiated a program to develop Federal
Radiation Protection Guides to protect the public from excessive exposure to
radiofrequency radiation (Start Action Notice 1523). The Development Plan
was approved in Septamber 1932, and an Advance Notice of Proposed Recoumenda-
tions (ANPR) was published in the Federal Register in December 1232, Th2
ANPR states, "We intend to develop guidance for Federal agencies to limit
exposure of the public to radiofrequency (RF) radiation” and to publish a
Notice of Proposed. Recommendations (NPR) "in late 1983." The current
schedule for publication of the NPR is listed as June 1984 in the Regulatory
Agenda published in the April 19, 1984 Federal Register.

The Agency has been asked to develop this Guidance by private citizems,
State and local Governments, industry, trade associatioms, and Federal
agencies. Federal Communications Commission (FCC) Chairman Fowler in a
February 1983 letter to the Administrator, states, "... we believe that a
definitive Federal standard is imperative. Therefore, we would like to make
clear our support for your guidance development. We encourage the EPA to
complete this process as expeditiously as possible so that a uniform Federal
standard will be available for use by the FCC and other affected agencies."
The FCC licenses privately-owned and not for profit owned radiofrequency
sources. The National Telecowmunications and Information Administration
(NTIA) within the Department of Commerce assigns frequencies to Federally-
owned and operated sources., In November 1982, the Deputy Secretary for
Commerce mer with former Administratgr Gorsuch to encourage EPA to promulgate
guidance as soon as possible. More recently, March 1984, the Assistant
Secretary of Commerce wrote the Administrator to "underscore my support of
EPA's efforts in this regard (proposed guidance.)"

In developing-the-Guidance,the Agency (1) established an Iateragency
Work Group comsisting of represeatatives from 16 Federal agencies to review
the proposed guidance and how it is to be implemented, (2) establisned an
Interagency Agreement with the Lawrence Livermore National Laboratory (LLNL)
to develop and apply a methodology to determine economic impact of che
proposed Guidance, (3) conducted an indepth review of the biological
affects, and (4) conducted a national measurements program to define
sxpusura.

The final draft of the economic impact report by LLNL is now completed.
The 500 plus page comprehensive review of the biological effects was
transmitted to the Administrator April 25, 1984, with a letter from
Dr. Norton Nelson, Chairman of EPA's Science Advisory Board (SAB) stating
that the review, Biological Effects of Radiofrequency Radiation is Tan
adequate statement of the current sclentific literature and can serve as a
scientrifically defénsible basis for the Agency's developmeat of radiation
protection guidance for use by Federal agencies to limit exposure of the
general public to radiofrequency radiation." The studies of radiofrequency
environmental exposures have been published in the open literaruve and have
been summarizeé .o a Background Information Document (3ID) tna: L& complete
except for ravising the 2conomic impact section to conform to the fimal
version of the LLNL economic analysis report.
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On Mareh 13, 1984, the Draft Notice of Proposad Recommendations for
Controlling Public Exposure to Radiofrequency Radiation was entered into the

Scesring Committee review process, Tne Steering Committee met on April 6,
1984 and the only objections to the proposal were raised by the Office of
Policy, Elanning, and Evaluatioa (0PPE). Though there are & numoer of
points detailed in the May 9, 1984 memo from the Chairman of the Steering
Committee on closure of this issue, the two principal objections are:

(1) Snould EPA propose guidance? and (2) If guidance is to be proposad, what
specific rate of absorption (SAR) walue is appropriate? (Note: SAR is the
rate at which energy Ls absorbed per unit body mass). These two points are
also countained in an OPPE options paper transmitted to 4ssistant
Administrators Cannon and Goldstein by Deputy Assistant Administrator
Campbell on May 11, 1984. This options paper is being reviewed in the
Office of Air and Radiatiom (OAR). '

The issue of whether guidance should be proposed will need to be
resolved in the context of whether the Administrator decides to respend to
the requests of FCC and NTIA to exercise his Atomic Energy Act Guidance
Authority. The levels proposed by the Office of Radiation Programs are
within a factor of two of those enacted by the State of Massachusetts and
proposed by the National Coumcil of Radiation Protection and Measurements
and the International Radiation Protection Asgsociation. The proposed levels
are a factor of tem less than the present American National Standards
Institute's voluntary standard, which is prineipally a standard for
occupational exposure and at best is only an upper limit for public exposure.

As a related issue, FCC Chairman Fowler in a February 14, 1984 latter
wrote to the Administrator and requested EPA assistance in weasuring
radiofreauency radiation levels in Honolulu, Hawaii. The Administrator
agreed to help in his March 12, 1984 “letter and a field study was conducted
in Honolulu from May 15-24. The EPA News Release announcing the study
states '"When the measurements in Honolulu and their analysis are complete,
the results will be provided to the FCC for action. The results will be
made public at that time." We can anticipate that FCC will ask for an
interpretation of the health significance of the fields measured in
Honolulu. Since the NPR has not yet completed the Steering Cowmittee
process, the Agency has not yet reached conclusions on the health
significance of various exposure levels.

There has been a continuing media interest in radiofrequency radiation
problems in genaral and in the Agency's program, Of recent note, Spectrum,
the journal of the Institute of Electrical and Electronics Engineers,
featured articles on "The Drive to Regulate Electromagnetic Fields" and
"Biological Effects of Electromagnetic Fields," in its March and May 1984
issues, respectively. The Homolulu study generated mostly local coverage
and West Coast coverage. The most recent coverage is an article that
appeared in the Jume 7, 1984 New York Times. As a spinoff, many articles
appeared nationally after June 7. Electromagnetic radiation exposure was
also the subject of a Times article by Philip Boffey, August 2, 1983. An
article by Marjorie Sun also zppeared in the July 6, 1984, issue of Science
Magazine on the Honolulu study and the development of guidance.




Significant Eveuts, EPA Radiofrequenecy Radiation Guidance Program

e 1979, April 30

¢ 1981, July 23

s 1982, March 11

e 1982, September L3

e 1982, November 5

Start Action Notice 1525, "Federal Radiation
Protection Guides will be developed to protect the
public from excessive exposure to radiofrequency
radiation through specification of maximum
allowable environmental radiofrequency intensities
as a function of radiation frequenecy at locations
accessible to the public. Instrumentation and
measurement techniques appropriate to guidance
compliance activities will be recoumended.”

Interagency Agreement negotiated with Lawrence
Livermore Natiomal Laboratories to ''develop aand
apply a metnodology to determine the economic
impact of Federal Radiofrequency Radiation
Guidance" (IAG-AD-89-F-1-803-0).

Assigtant Secretary of Communications,

U.S. Department of Commerce (B.J. Wunder, Jr.)
writes Administrator Gorsuch: "...I upnderstand
that EPA has prepared a work plan and is carrying
out studies to support the development and issuance
of guidelines for public exposure to nonionizing
electromagnetic radiation. NTIA (National Tele-
communications and Information Administration, DOC)
thoroughly sipports EPA's initiative in this area
and believes®EPA should devote all rescurces
necessary to promulgate these guidelienes (sic) as
soon as possible.

Development Plan far Federal Radiation Protection

Guidance for Coutrolling Public Exposure to
Radiofrequency Radiation completed Steering
Committee Conseut Calendar review.

Department.of Commerce Deputy Secretary Fiske

and Assistant Secretary for Coumunications Wunder
met with Administrator Gorsuch to rTeemphasize DOC
intersst in the Guidance and request that the
scheduled date for the availability of Guidauce,
September 1984, be greatly advanced so the guidance
would be available to meet NTIA needs as early as
September 1983. (January 10, 1983 letter frow EPA
Assistant Administrator Bemnett to Deputy Secretary
Fiske, )
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e 1982, December 23 Advance Notice of Proposesd Recommendations, ''de
intend to develop radiation protection guidance for
use by Federal agencies to limit exposure of thne
general public to radiofrequency radiation.... Th
Agency plans to publish a Notiee of Proposed
Recommendations in late 1983..." Federal Registar
47 (247): 57338

11]

e 1982, December 29 Assistant Administrator Benmett signs letters to 13
Federal ageuncies reactivating Interagency Work
Group and asking that each Agency designate an
individual to work with EPA in the Guidance
developwént process.

e 1983, March 28 Questions from Senate Appropriations Subcommitteze
on 1984 Budgert.

Question: Your budget request indicates that the uonionizing health effects
program has been 2liminated in FY 84 due to the completion of health
resaarch needed for publication of a guidance document. When will the
guidance material be available? :

Answer: The Ageuncy published a notice in the Federal __;éster on

December 23, 1982, which stated our inteuntion to develop guidance for
Faderal agencxes to limit exposure of the public to radlofrequency radiation
(nonlonleng) The Agency plans to publish a Notice of Proposed Recom-
mendations in late 1983 and will anmounce a schedule of publiec of public
hearings. Coincident with the Notice of Proposed Recommendatious, the
Agency will publisn a Background Information Document that summarizes the
health effects and enviroamental levels of radiofrequency radiation. The
Background Information Document will also examine the economic impact of
guidance and methods of implementation.

The Agency is preparing a critical and compreneunsive review of the
literature on the biological effects of radiofrequency radiatiom. This
literature review will be submitted to an ad hoc panel of the Agency's
Science Advisory Board. The Science Advisory Board pamel will eritique the
literature review in an open meeting in late spring or early summer 1983;

the date and placé of the meeting will be announced in the Federal gggisner.

The final guidance should be issued within one year of the proposed
guidance,. i.e., in Fiscal Year 1984,

e 1983, April 14 First Interagency Work Group meeting.

e 1983, June 21 Department of Commerce established Ad Hoe 189
Committee to "...accurately assess the potential
impact of the (EPA) proposed guideline for exposure
of the general public to electromagneric radiation
from telecommunication transmitters..."
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e 1983, July 21 Request for public comment on Biolegical Zffacts
of Radicfrequency Radiation, a health effects
agssessment document prepared by ORD staff in the
Experimental Biology Division, Health Effects
Research Laboratory, Research Triangle Park, NC.
Federal Register 48 (l4l): 33345,

e 1933, August 25 0ffice of Management and Budget Approved Information
Collection Request, Survey of Economic Costs of
Guidance for Von;on131ng Radiation, OMB No. 2060-
0045. -

e 1983, September 21 EPA offers assistance to other agencies in analyzing
impact of Guidance on specific souzces.

s 1983, September 22-23 First meeting of the Science Advisory Board (SAB)
Subcommittee to raview the Biological Effects of
. Radiofrequency Radiation, Washington, D C. Faderal
Register 48 (171): 39688.

e 1983, October 18 Nonionizing radiation briefing for Assistant
Administrator Cannon.

e 1984, January 10 FPA Radiofrequency Work Group meeting.

s 1984, January 24-25 Second meeting of the SAB Subcommittee on the
Biological Effects of Radiofrequency Radiation,
Research Triangle Park, North Carolina.

e 1984, January 31 SAB Subcommittee on the Biological Effects of

- Radiofrequency Radiation concludes that the hezlth
effects assessment document..." is an adequate
review of the scientific literature aund can sarve
as the basis for the development of radiation
protection guidance for use by Federal agencies to
limit exposure of the gemeral public to radiofre-
quency radiatiou™ {letter from Professor Charles
Susskind, Subcommittee Chairman to Dr. Norton,

e Chairman, SAB).

e 1984, April 25 SAB closure on health assessment documenkt,
Biological Effects of Radiofrequency Radiation,
transmitted by letfter from SAB Chailrman
Dr. Norton to Administrator Ruckelshaus.




FEDERAL RADIATION PROTECTION GUIDANCE FOR CONTROLLING
PUBLIC EXPOSURE TO RADIOFREQUENCY RADIATION

PURPQOSE: To ;IMIT'EXPOSURE OF THE PUBLIC 10
RADIOFREQUENCY RADIATION

COMPLIANCE BY SQURCES INCLUDING: AM AND FM RADIO
VHF aAND UHF TELEVISION
COMMUNICATIONS
RADAR

NOT APPLICABLE TO: QCCUPATIONAL EXPOSURE
" CONSUMER PRODUCTS CONTROLLED MORE EASILY

BE:PRQDUCT PERFORMANCE STANDARDS
IMPLEMENTATION BY: ALL FEDERAL AGENCIES. INCLUDING

FCC AND NTIA

DOD |

DOT

DOE

NASA
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RF GUIDANCEZ INTERAGENCY WORK GROLP

FEDERAL COMMUNICATIONS COMMISSION
DEPARTMENT oF COMMERCE
NATIONAL TELECOMMUNMICATIONS & I"&FORMATION ADMINISTRATION
NATIONAL BUREAU OF STANDARDS
DEPARTMENT oF HEALTH AND HUMAN SERVICES |
NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTH. FDA
DEPARTMENT of LABOR '
OCCUPATIONAL SAFETY AND‘.HEALTH ADMINISTRATION
DEPARTMENT oF DEFENSE
DEPARTMENT oF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
U,S. CoAST GUARD ‘
NATIONAL AERONAUTICS AND SPACE ébMINISTRATION
DEPARTMENT oF ENERGY e
DEPARTMENT oF STATE

. DEPARTMENT ofF AGRICULTURE

0.5, INFORMATION ADMINISTRATION: VOICE OF AMERICA
VETERANS ADMINISTRATION |

NATIONAL SCFENGE_EQUNDATION.

CENTRAL INTELLIGENCE AGENCY

NATIONAL ACADEMY oF SCIENCES

NATIONAL COUNCIL on RADIATION PROTECTION AND MEASUREMENTS
CONFERENCE oF RADIATION CONTROL PROGRAM DIRECTORS
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INDUSTRY COST - TOTAL BROADCAST AM, FM, & TV (Millions of Dollars)

Total Net Present Value | Average Annual Cash Flow
(Constant Dollars) (Current Year Dollars)
Low Med, High Low Med. High
100 uW/em? (Opt.5) 23.5  41.5  55.3 2.6 4.7 6.3
200 wW/cm® (Opt.4) 17.4  29.9 . 40.0 1.9 3.4 4.5
1,000 uW/em® (Opt.3) 10.1  15.1 19,6 1.0 - L& - 2.1

The three columns represent the low, medium, and high cost scenarios evaluated
in the Study, Subtract approximately $12.5 M from all TNPV dollars above
since many stations will not have to conduct a survey. In addition costs can
be reduced by approximately 10-20 percent by permitting posting which was not
allowed in study numbers

AVERAGE STATION COSTS (Medium Costs) (Thousands of Dollars)

Annual Net Total Net Average Profit

Cash Flow (5 yrs.) Present Value Drop (percent)
100 wW/cn® AM 0.4 2.1 | 0.5
(Opt.5) FM 4.0 20. 4 4.2
v 16.3 81.9 1.2
200 uW/cm? AM 0.4 2.1 0.5
(Opt.4) M 4.0 20.1 4,2
Vv 11.7 - 59.0 0.9
1,000 uW/cm®  AM 0.4 2.0 0.5
(opt. 3) ™ 3.4 17.4 3.6
TV ' 7.8 39.5 0.6

Compliance costs are reduced by approximately 20 percent for FM and 8 percent
for entire industry if posting is allowed.

NUMBER, OF STATIONS AFFECTED

AM (4622) FM (4374) TV (1080)
100 uW/cm® (Opt.5) 2,253 1400 (32%) 60 (6%)
200 uW/cm> (Opt.4) 1,031 962 (22%) 30 (3%)

1,000 uW/cm® (Opt.3) 946 262 (6%) 2 (0.2%)



A COMPARLSON OF STANDARDS

LEVEL

.=£\nEH (W/kg)

ORGANIZATLON

REFERENCE

1080 (0.4)

American National Standards Inetitute
{ANS1)

|
_ . REMARKS
|

|"Because of the iimitations of
|the biological effects data
|base, these guides are cffered
|as upper limits of exposure,
_wunnpncwnnww for the population

_mn mﬂmm. . ;

lesgs n;ﬂ=
100 to 1000

Horld llealth Oxganization {(WHO) and
International BRadiation Protection
Agsociation (IRPA}

|Gccupational Exposure Fwawﬂ
|"Exposure of the general popu-
| lation should be kept as —os
|as reasonably achieveable »nm
| exposure limits should .
|generally be lower than ﬂscmm
| for occupational exposure. "

200 (0.08)

Masgsachusetts . Wi

{pivided ANSI recommendations by

|5 for application to general
| population.

240 (0.08)

Hational Council om Radiation
Protection and Measurements {NCRP)

|
|"... it is recommended that
|there be an exposure criterion
| for the genmeral public that is

|set at a level equal to one-

|fifth of that of occupationally

|exposed individuals."

—— A el L — o — —— — — — — Ll ey rm— — — ——— — ——— — — — — — — — — — i — —

100 (6.04)

—— — ——— A S— i AT — —— ] w— — — — — — — — — — —— — — — — — — — — — — — —

Environmental Protection Agency (EPA)
Recommendation

|

IBased on eliminating temper-—
iature-dependent effects and

Jon protecting against other

jeffects.
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The drive to regulate
electromagnetic fields

In the United States, siates and localities are imposing regulations,
and industry is seeking action by the Federal government

T ""_h-ﬁ“ Y

g

A few. years ago, the electronics and communica- e
tions industries were more than content that, in the &%

United States, thers were no compulsory regula-
ttons limiting human exposure 10 elecuromagnetic

3 levels of EM fields, theré is liutle pressure for a
simil \- compulsory standard to protect employess
at thair work places, where the highest exposures oc-
cur. .1 present, no such compulsory standard axists

{EM) fields. In the view of many industry spokes- :
men, the dangers of such fields were minimal in any case. Today
many corporations and trade groups, ranging from broadeast-
ars to radar manufacturers, are urgently demanding thac the
Environmental Protection Agency (EPA) or some other nation-
al agency set up standards.

The reason for this shift is rooted in large part in actions by
state and local lawmakers. In the past 18 months, Massachu-
setts and New Jersev, among other states, and even individual
towns, have begun either to consider or actually to impose their
own regularions, some as strict as ot stricter than the only exist-
ing U.S, national standard, the voluntary one set forth by the

" American National Standards Institute (ANSI), With the num-

er of lawsuits and citizens’ battles over EM fields increasing

_- monthly, the electrical and electronics industry may face a

morass of 50 or more sets of contradictory state and local regu-
lations. Thus, there is growing demand for national regulation.
There i5 still an ongoing sclientific debate over the real haz-
ards from EM fields and where the standards protecting paople
from these hazards should be ser—although progress toward a
consensus has been made and the EM-field standards of most
countries seem to be converging slowly toward rough agree.
ment. In 1980, for example, the U.8, ANSI standard allowed an
§8-hour exposure to 10 000 microwatts per centimetar squared
at 100 MHz, while the Soviet standard allowed only 3 mW/cm?,
a two-thousandfold gap. Today the new ANSI standard has
lowered the allowable power density for such duration and fre-
quency to 1000 mW/cm?,while the Soviets have increased their
standard to 25 mW /cm?Xclosing the gap to fortyfold [Fig. 1).
While the entire population is exposed to some degree to EM
fields produced by the vast array of electrical devices in modern
soclety, at frequencies ranging from de to 300 gigahertz, the
range of exposure is great. The vast majorty of the public are
rarely exposed to power densities above a few nanowarts per
centimerer squared, far below the most stringent standards any-
where in the world. Some occupational groups, such as person-
nel on naval warships and broadcast-station workers, have
exposures falling between the Soviet and ANSI standards and
would thus be most affected by where 2n occupational standard
is set. Finally, one occupational group, the workers in the plas-
tics and other industries in the United States who use radio-fre-

" quency heat sealers (industrial devices that employ RF radia-

.on for heating), are ¢exposed to radiation not only above the
«evised ANSI standard, but also in many cases above the old

/ ANSI standard.
Paradoxically, while there is growing support for 3 standard
to protect the public, which is rarely exposed to aven moderate

Eric J. Lerner Contributing Editor

in the United States, and the Occupational Safzry
and Hea,lth Administration (OSHA) appears unlikely to pro-
muigate one.

Even the setting of national regulations for the general public
will not be simple. The bureaucratic machinery for regulation set-
ting is slow ond cumbersome; there are many conflicting economic
interests pulling on the regulatory process; the Reagan administra-
tion takes a dim view of regulations in general and a number of dif-
farant agencies ars involved [see “EM-fleld standards and how
they are made,” p. 70]. In addition, accumulating evidence of the
biological effects of electromagnetic fields may be ouidating ex-
isting standards, such as the present ANSI, which is itself alr*a:dy
undergoing a review.

To find out how the efforts to promulgate regulations in this
field are progressing, Spectrum sponsored 2 special panel
mesting on June 13, 1983, in Boulder, Colo., in conjunction
with the annual conference of the Bioelectiromagnetics Society,
an interdisciplinary organization dealing with the biological ef-
feets of elecrromagnaric fislds. The participants [see “‘List of

List of participants

Chairman: i
Nenry J.L. Rechan, former deputy director, Civision of Elec- 5
tronic Products, National Center for Devices and Radiciogical |
Health, Food and Drug Administration, Rockville, Ma,

Panelists:

Przemysiaw A, Czerskl, M.D., vigiting scientist, National
Center for Devices and Radiological Health, FDA, Rockviite, !
Md. 1
David Davidson, sanior scientist, GTE Laboratories Inc.,
VWaltham, Mass.

Arthur W. Guy, directar, Bioelectromagnetics Research Labos
ratary, School of Medicine, University of Washington, Seatile. |
Eilictt Postow, electrormagnetic-radiation program manager,
Naval Mecical R&D command, Naval Medical Cantar, .
Bethesda, Md. i
Maria A. Stuchly, research scientist, Environmental Health
Center, Radiation Protection Bureau, Oepartment of Health
and Welfare, Cttawa, Ont., Canada. i
Richard A. Tell, chief of nonionizing branch, QiN¢e of Radia
tion Programs, U.S. Environmental Protection Agency, Las
Vegas, Nev.

Robert T Watkins, radiation scientist, Massachusetts Deparnt-
ment of Public Health, Bosion, Mass. i
Max M. Weiss, supervisoe, Ragiation Protection Group, Se!! '
Telephone Laborataries, Murray Hill, M.J. |
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light of what's been happening—regulation is the lesser of two
evils.”' :

The alternative to uniform regulation was {llustrazed in

ring 1983 when the town of Wayland, Mass., passed a bylaw
equiring corporations i obtain the permission of neighboring
landowners if the corporate activities would lead 1o the produe-
tion of radiation-power densities in excess of 5 uW.cm? over
any nearby propertv. This dosage was 30 times less than the
statewide standard. The régulation arose out of concern over
the testing of radar at a Raytheon Co. plant in Wayland. Ray-
theon did not challenge the regulation, nor did it test any radar

that would violate it. When the statewida regulation went into

effact, it superseded the town regulation,

A similar sequence of events took place in New Jersey follaw-
ing a local dispute. *“We needed a standard for the Bureau of
Radiation Protection, an agency of the state of New Jersey, ta
use to answer citizeny’ concerns,'’ Max M. Weiss, an engineer
at Bell Laboratories, told the Spectrum panel. Dr. Weiss and
others on the New Jersey Radiation Protection Commission are
urging the adoption of the revised ANSI standard as a state
regulation without any modification of the dosage limir.

Searching for a site: new problem for industry
The worries in industry that are spurring such state regula-
tions were graphically illustrated at the Specrrum forum by Ar-
thur W. Guy, past chairman of the ANST C-95.4 subcommittes
that set the revised ANSI standard. Dr. Guy, wio i3 director of
the Bioelectromagnetics Research Laboratory at the University
of Washingron Schiool of Medicine in Seattle, presented ex-
amples showing that public concern over extremely low levels
of radiation had blocked the siting of various facilities.
“Take the infamous case of Bainbridge Island,” Dr, Guy re-
counted, “‘“RCA came in here and wanted 10 put up an earth
‘atellite communication] station on an istand across from Seat-
:. The highest exposure leve] along the property line was pro-

ected to be 3 uW/em?, There was concern about these levels,

and it was turned down by the county. So RCA moved 10 a
more remote site in Kingston, Wash., and the highest level there
would have been 42 nW/cm?, and again it was turned down.”

To David Davidson, an engineer ¢n the senior scientific staff
of GTE Laboratories Inc. in Waltham, Mass., the probtem is at
least partly caused by misinformation. “When people see an
earth station, they really don't understand what it is doing,” he
told the Specrrum panel. It takes a lot of good PR work (0 edu-
cate people to the fact that industry spends a lot of money to
reduce the antenna side lobes for reasons that have nothing to do
with safety but that do enhance safety in the end.”

But the panelists agreed that the lack of uniform regulation
was another key factor contributing to public.confusion. ““The
public feels,” said Richard A. Tell, chief of the EP&’s nonioniz-
ing branch, the Office of Radiation Programs, “‘that where

[1] Standards regidating exposures to electromagnetic flelds
around the world have both converged and proliferated since
1980. In the United States, Massachusetts, along with individual
localities such as Portland, Qre., have proposed standards for
the general population that are five times more siringent than the
1982 revised ANSI standard, itself @ more strict rule than the pre-
vious ANSI regulation. In addition Massachusetts regulations
would be compulsory, while the ANSI siandards are voluniary.
Eastern European and Sovier standards in the meantime are
“hifting to emphasize energy density rather than power density,

he result has been 1o narrow the gap berween Eastern and Wes-

irat standares and nearly eliminate the gap for short exposures

" tthose of less than 30 to 60 minuies). RF-sealer workers are ex-

posed to fields deemed hazardouws by all the standards. Other
2roups, SHCh as some in the military and some broadeast-station
workers, are subject to exposures lying between the highest and
lowest regulations.
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