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“(F) the application is submitted in such forn and such manner
and contains such information (including spectiication of appli-
“cable provisions of law or regulationg which vezstrict the {ull
utilization of the training and skills of health profescions and
allied and other health personnel in the provision of health care
services in such a system) as the Sceretary shall preseribe in
regulations.

G(4) (L) An application for a grant or contract under section 1203
or 120t may not be approved by the Secvetary unless (1) the apnlica-
tion meets the requirements of subparngraphs (13) through () of
paragraph (3), and (i1) except as provided in subparagraph (B) (ii),
the applicant (I) demonstrates to the satisfaction of the Seeretavy
that the cimergency medical services system for which the application
is submitted will, within the period specified insubparagraph (B) (1),
meet each of the emergeney medical services system requirements
speceified in subparagraph (C), and (I1) provides in the application
a plan satisfactory to the Secretary for the system to meet cach such
requirement within such period. o

#(B) (1) The period within which an cmergency miedical services
system must meet each of the requireinents specified in subparagraph
(A) is the period of the grant or coutract for which application is
made; except that if the applicant demonstrates to the satisfaction of
the Scerctary the inability of the applicant’s emergeney medical serv-
ices system to meet one or more of such reguirements within such
period, the period (or periods) within which the system must meet
such requirement (or requirements) is such period. (or periods) as
the Sceretary may require. '

¥(i1) If an applicant submits an application for a grant or con-
tract under section 1203 or 1201 and «demionstrates to the satisfaction
of the Seeretary the inability of the system for which the application
is submitted to meet one or wore of the requirements specitied in
subparagraph (C) within any specific period of time. the demonstra-
tion and plan prerequisites preseribed by clause (i) of subparagraph
(A) shall not apply with respeet to such requirement (or reguire-
ments) and the applicant shall provide in Ins application a plan,
satisfuctory to the Secretary, for achieving appropriate ulternatives
to such requirement (or requirements).

*(C) Anemergeney medieal services system shall—

“(1) include an adeguate number of health professions, allied
health professions, and other health personnel with appropriate
training and experience; ‘

‘(1) provide for its personnel appropriate train
elinical training) and centinuing edacation programs which (1)
are coordinated with other programs in the sysiew’s service area
which provide similar training and edueation and (11) emplasize
recruitment and necessary training of veterans of the Armed
Forces with military training and experience in health care fields
and of appropriate public safety person-cd e such avea

“(111) join the personnel. facilities.  pd quipinent of the system
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF TELECOMMUNICATIONS POLICY

. ' WASHINGTOR, D.C. 20504 :
. . - : - DIRECTOR
' ) . . ’ 1ETA] oo

DEC 2

‘Honorable Dean Burch ‘
‘Chairman . : -
Federal Communications Commission
Washington, D.C. 20554

Dear Mr. Chairman;:

Correspondence received in my Office over the past year has
impressed on me the potential of communications and electronics
L. . techniques for improving the lives of millions of hearing impaired
' - citizens in the United States.
Not long ago, Dr. Edward E. David, Jr., the President's Science
- Adviser, informed me of his strong interest in petitions before
the Commission 1boking toward the use of radio frequency devices
as auditory training aids for persons with severely impaired hearing.
. ‘ While not endorsing any particular product, petition, or technique, ‘
' , we agreed to inform you that the Administration str 1t y supports
activities to accommodate and foster new technologies, devices,
and aids for the handicapped. Particularly noteworthy also are _
actions which foster thé interest of the broadcast industry, such
as was done by the Commmission's Public Notice (FCC 70-1328),
in offering telecasts that provide a means whereby warnings anu
emergency bulletins and other services co .d be made available
to viewers with impaired hearing,

J understand that the Commission has an open docket on the maiter
of electronic training aids for the hearing impaired which undou ecdly
will provide additional benefits. We want to encourage the

Commission and the industry to continue their flne forts in _ais
important field, o

Sinccrely ' s
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the OTP representative after the above described demonstration
was completed. Attached is a copy of the remarks made--delivereg

: extemporaneously—-and/judging from the later questions and comirexnts

was well received,

8. COMMENT: This Conference is the latest in a series of actians
that was started in December 1968 by a Delegation of Represcntatives
from Deaf Organizations calling on Mr. J.D.O'Connell, ¢ _en Direcipr
of Telecommunications Management, to describe their problems,

As a consequence, the DTM sent letters to the Presidents of NBC,

0o
i{ zfcm%lO

CBS, and ABC to start an initiative going. Since then there hzs

been considerable Progress in the field of auditory training aids,
teletypes for the deaf, and more TV programming adapted for the
hearing impaired, The undersigned has worked continously i= a

low key role on the part of OTP to assist with this progress., Wit=
Positive resulis beginning to appear and support increasing, condrued
active interest = - OTP is certain to bring on results that will te
appreciated by many hearing impaired people and their families.

. Raish
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telecommunications ‘area on bchalf of the hearing impaired moving

forward. Juston December 2, 1971, Mr. Whitchead expr-essed

officially to the Chairman of the Federal Communications Commission

the views of the Administration which are to strongly support "activities

to accommodate and fbster new technologies, devices, and aids for

the handicapbed. " Noted in this same expression were the two points

that I just mentioned, i.e. auditory training aids and tclevision
captioning and it concludes with the statement that "we want to encourage
the Commission and the industry to continue their fine efforts in this

-

By my presence here on behalf of the Office, I want to extend

this encouragement, You have assembled at this conference talented

and skilled professional persons, largely {from the pfiva..te sector, who
afe Soth in position to p‘rovide super.b advice and then to do somethfng
about the decisions you reach. I emphasize that you who have organizea
this conference are "going at the subject" ip the riéht manner. Yc?u are
out to accomplish somecthing at the ""grass roots" level where, in my
opinion, the most rcsponsive results can be achieved. At this meeting
you have bljought together those who represc.nf the' "1lee&s;' aﬁd thos c‘

who can "do something" about thosc needs. Secking a solution

working in the private sector, as I :e it, will get yoﬁ the best solution

-and for this rcason, on behalf of the Office, I encourage yoml to go forward

with the course of action you have started. This in my opinion, is much
N . \- . ) ’
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. could offer some comments on the number of cases of geriatric

to know with a reasonable degrce of certainity, the numbers of our

N

U.S. ?opulation that arc affected. Perhaps Mr. Wcidenmayer of the

.

Alexander Graham Bell Association éould provide some information---

and Mrs. Eastburn of the American Assocation of Retifcd Persons

deafness.

.‘Mr' Weidcnma}’er e v e s.:.o ses v 0'--0

.

-'Mrs. Easturl.l...‘l-.I'..I....l"‘ '
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" EXECUTIVE OFFICE OF THE PRESIDENT
OFFlCE‘OF TELECOMMUNICATIONS POLICY
WASHINGTON, D.C. 20504

DIRECTCR
-DEC 22 BN
Mr. Julius Barnathan ;
Vice President, Broadcast Operations
and Engineering - -
American Broac asting Company L I S

" 1330 Avenuc of the Americas . - : .

New York, New York 10019
Deaxr Julie: - ' -

I have learned rccc {ly of 4 : cooperative tests being conduci—ed
by the National Burecau of Standards and the American Broadcast=g
Company to prove the feasibility of TV cap_tioning. While develop-
ment of the "TV Time System" has been a principal r.ufivation,
i understand that the cooperative demonstration of ABC and XBS

~ at last week's National Conference on Television for the Hezring

Impaired also showed that the same technique could be 2 real
breakthrough' {rom the standpoint of deaf pecople and their families.

tis great {o see this cxtra. effort by the U.S. broadcasting )
community > bring television to our citizens with impaired hearizg.

- Ier syedt lking with youin New York, and hope we can ger together

" sometime when we can trade views in a little moxre depth.

Sincerely,
e
. //éf;’yﬂ’;mm -

Clay T. Whiteh cad

s
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February 3, 1972

MEMORANDUM FOR
My, Michael Farrell

Subject: Petition of the Council of Organizations Serving the Deaf

I understand that the Coanctl of Organizations Serving the Deaf has
petitioned for captioning of televisicn news prosrams and Presidential
speeches. In this coanection there have been fairly recent develop-
ments which I would like to make known to you,

The National Bureau of Standards (NBS) has pioneered a new technique
in which written information may be embedded In unused portione of 2
normal televigion broadeast signal. This jinformation can be displayad
simultanecously with the television picture if the television get is
oquipped with a relatively inexpensive attachment, Initially, NBS
became interested in thia techaique 25 a means of dietributing very
accurate time and frequency information for which they are respoasible,
Since the technique can be uszed for transmission of any written informa-
tion, several uses other than time-f{requency distzibution have been
advanced, The two whi( . are of principal interest are TV captioning
for the hearing impaired, and network control of programming.

NBS has been working with all three major networks, but ABC has
phown a special interest and has participated in a number of live
demonstrations. A demonstration is now scheduled for Gallaudet
Colleje on February 15. Attendance at this dernonstration is being
promoted by Secretary Stans of the Department of Commerce who has
extended invitations to several high goverament officials,

The Federal Communications Commigsion (FCC) rules do not now allow
use of this technique in commercial TV broadcasting. However, NBS5,

strongly suprorted by the three networks plan to petition the FCCfora
change in rules,
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Since the technique has commercial implications we believe that the
irapetus for the necessary rule changes by the ¥CC should come from
the broadcasting industry rather than from the Administration, How-
ever, it is approrriate for the Administration to indirectly foster use
of the system: on a voluntary basis for the hearing impaired, and we
have taken stepe to do so.

For your information I am attachinz some of our correspondence in
this regard,

orge F. Mansur

Atcha,

cc: DO Chron
DO Record
Mr. Whitehead (2)
Capt Raish

GFMansur /tw/2/3/72
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operating procedure to accommodate the hearing impaired and, in my opini

OFFICE OF TELECOMMUNICATIONS POLICY

EXECUTIVE OFFICE OF THE PRESIDENT
WASHINGTON, D.C. 20504

July 13, 1973

DIRECTOR

Honorable Dean Burch

Chairman

Federal Communications Commission
Washington, D. C. 20554

Dear Mr. Chairman:

The enclosed exchange of correspondence is forwarded to you for
consideration as to the actions that can be taken by the Federal
Communications Commission to encourage greater use of captioni ; in
the broadcasting of emergency bulletins by the nation's television
broadcast stations.

The frustrations of the hearing impaired at seeing words such as
"emergency bulletin" on their TV screens and then missing the entire

‘warning because it was broadcast audio only can easily be appreciated.

Further, in my opinion, even non-handicapped viewers would benefit
from the reinforcement of audio messages with some form of printed

or handwritten message. The number of hearing impaired citizens in
the United States is understood to run into the millionms. Accordingly,
it seems increasingly importar* that we find a means for assuring that
emergency and other critical information ordinarily promulgated to the

public by television stations be accomplished both in a visual as well
as audio form. -

Since television broadcasting stations are already providing a generally
excellent public service in alerting their listeners to emergencies

when they occur, it would seem that an extension or refinement : this
established practice to include visual techniques is all that is required.
Further, it seems to me that the subject is more a matter of adopting an

'y
the public generally than it is a matter of establishing new policy.

I suggest too that considerati = be given to planning for the use of

captioning techniques in e Emergency Broadcast System (EBS) for | e
Same reasons as stated above.

In urging the Commission to
the views expressed earlier
June 28, 1972, on adopting t
technology to benefit our h

consider actions as regards the foregoing,
in my letters of December 2, 1971 and

he potentials of telecommunications
earing impaired citizens, are reconfirmed.

Sincerely, S

Clay T. Whitehead







FEDERAL COMMUNICATIONS COMMIS¢ ON

WASHINGTON, D. C. 20554
' .
r 72 -

1

IN REPLY REFER TO:

8600

Honorable Clay T. Whitehead

Office of Telecommunications Policy
Executive Office of the President
Washington, D. C. 20504

Dear Mr. Whitehead:

This is in response to your letter of July 13, 1973, suggesting the
desirability of Commission action to encourage the greater use of captioning
in the broadcasting of eme.gency bulletins by television broadcasting sta-
tions, for the benefit of those of impaired hearing.

The Commission has recognized the potential value of television, if approp-

riately employed, for providing information and entertainment for the many

millions without normal hearing, and in a Public Notice adopted on December 17,

1970, urged the licensees of television stations to adopt appropriate

techniques to convey, by visual means, a significant portion of at least the

more important information normally provided in their sound channels. A copy
. of this Public Notice is enclosed for your information. :

The question raised by your letter is whether, having apparently failed to
elicit a sufficient voluntary response to its Public Notice, the Commission
should follow the procedure suggested in the penultimate paragraph of this
Notice, and institute a rule making proceeding looking toward the adoption of
minimum requirements in this area. Such "minimum requirements'" might well
include the mandatory captioning of all broadcast information of an emergency

or critical nature, which, I agree, is a matter of first importance. We shall
give full consideration to this approach.

Insofar as the employment of captioning techniques in the Emergency Broadcastin
System (EBS) is concerned, I would remind you that, as an outgrowth of findings
and recommendations made by your office, our EBS rules were extensively revised
on April 5, 1972. Among other things, all references to the use of the EBS as
a means for disseminating "warnings'" to the general public were deleted. Thus,
the EBS, as presently constituted, is essentially an inter-~station signalling

and program distribution system, which can be activated only in a manner and
under the circumstances described in the rules.
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Honorable Clay T, Whitehead

Of interest with respect to the general question of captioning, I would note
the development of a technique whereby encoded captions are added to and
transmitted with the television program, and appear on the screens of only
those receivers equipped with appropriate decoding equipment. The National
Bureau of Standards (NBS) has filed a petition with the Commission seeking
the allocation of line 21 in the vertical blanking interval, to be employed
in an NBS devised system for the dissemination of precise time and frequency
information. This system has excess communications capacity, and it has been
suggested that a portion of this excess capacity be employed in the provision
of captioning for the hearing impaired, utilizing the above-described technique.
Many institutions and organizations working with handicapped individuals have
expressed a continuing interest in this system. In March of this year the
Commission authorized the Public Broadcasting System, in behalf of its member
stations, to test captioning techniques of this nature for a one year period.

The eventual adoption of rules authorizing the employment of such a system

may promote the greater use of captioning by broadcast stations. However,

its suitabi .ty for the dissemination of emergency information is questionable.
It seems apparent that captions providing such information should be available
to all persons of impaired hearing--not just to those whose receivers are
especially equipped to display encoded captions.

Sincerelyt%

Dean Burch
Chairman

Enclosure
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The aforementioned petition, as we understand, is still pending in

the Broadcast Bureau. In the meantime, informal advice is that the
NBS has slowed down on its interest in pushing captioned TV.

Attached for your background information are copies of the following
from our files:

== A February 3, 1972 Briefing Memo to Michael Farrell in
the White House.

== A 1973 exchange of correspondence bétween Tom Whitehead
and Chairman Dean Burch.

== A 1974 exchange of correspondence between Tom Whitehead
and Chairma~ Wiley.

Attachments Vé;{f;éy










February 20, 1975

CONGRESSIONAL RECORL ~ SENATE
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DEAFWATCH PETITION FOR RULEMAKING
) 1. INTRODUCTION

During & particularly devastating week in
1970, California was struck by wideranging
fires. Scores of people died. Hundreds of thou-
sands of dollars’” worth of property was de-
stroyed. Local officlals attempted to reach
and evacuate the residents of the area
“through the use ol loudspeakers and radio
and television annc - micements. As a result of
these efforts many potential casualties es-
caped with their lives even though they lost
their homes.

Others never had a chance. Many hearing
impaired persons residing In the area between
San Francizco and Tos Angeles perished in
the blazing fires. UL course, they had been
oblivious to the loudspeakers and radio an-
nouncements. And the television announce-
ments were not vlsual and were therefore
useless in notifyire the large numbers of
hearing impaired Californians of the im-
pending disaster.

That such deaths occurred is a sobering
commentary on tl:> failure of some public
officials and televis: :n broadcasters to'recog-
nize and confront 1. ¢ speclal prohlems of the
hearing impaired. That televised visual mes-
sages could have gulckly reached those per-
gons with minimal effort by a few persons,
and that no such ¢7~rt was made, is a blot on

he publle servier  2cord of the television
L dustry.

The hearing impaired themselves, decades
ago, hailled television as a miraculous inven-
tion. Finally, they thought, those who had
been denled access {o the benefits of the tele~
phone, radio, and talkies could hiave access
to mass .commun!catlon through television,

dated for ail types of disasters, i

But television did not remain teleVISION
very long. Television today is little mors
visual, and no more accessible, to thls na-
tion's 13.4 million hearing impaired than
radio. Instead, it is characterized by a hegwy
dependence on dlalogue an‘c'l as o result is

1v “radio with pictures.

Su{g)hivle tahls visual deficiency is often dis=
appointing to the hearing imgaired commu-
nity craving news and entertainment, i.t may
prove disastrous for them iq the eventuality
of certain types of emergencies requiring the
immediate and complcte notification of all
citizens, including the hearing impaltred.

The California fire Is only one blistering
example of a daily occcurrence in this coun-~
try: emergencies threatening thousands of
persons and striking the hearing impeired
with little or no warning. Wwhile these thou-
sands rely on television to warn ithem of im-
pending Banger, televislot_x has, for !:he most
part, breached its precautionary duties to the
hearing impaired. )

The Two I,{Jonowmg situations provide addi-

. tiong] examples of how ihe fnaction of tele=-
vislon broadcasters €an produce devastating
results.

On March 31, 1973, the citizens of Atlanta,
Gecergia, were suddenly confronted with &
tornado and severe weather ajert. Television
stations in the area presented no en}ergcncy
warninos I visual form. 1learing impaired
peogle in <he crea f. .. Lind Do WAy of

knowiny the ex

-ent or reverity of the warn-
ings, or the exact location of the sighted
tornnadoes.” That there was 8 “Severe Weath-
er Warning,” was the exient of their aware-
ness, since this wes all that wns presenteci
visually by teclevision proadcasters, Most oi
the citlzens of Atlanta were fully informed

.

2 Stale by State data for families suffering Yoss, persons killed and'persons injured are consoli~

e. “weather caused”” and '‘all other,

about, and prepared for, the devastation that
was to strike. All that the hearing impaired
citizens of Atlanta really knew, however, was
the presence of some unknown danger, and
the terror and pains such ignorance can
cause. :

The insensitivity of some broadcasters was
demonstrated by another, all too true, sit-
ustion. Atlantas, Georgla, was threatened by
a tornado, by torrential rains and flood warn-
ings, plus massive man-hunt for an escaped
and dangerous convict. Panlcked viewers
were cautioncd by a weatherman on one tele-
vision station to listen to their transistor
radlos In order to stay informed of foast-
break developments on all these crisis fronts.
They were told that no one bad any excuse
for not keeping informed on the facts. Did
this weathermean or his station stop to con-
sider the needs of the thousands of hearing
impalred people in his audience? The answer
is self-evident—as is the frustration aned
fear that the hearing impaired endure when
confronted by an emergency in the absence
of visual cimergency bulletins.

Imagine the fright of a person who cannot
hear, when confronted with a printed mces-
sage on the @elevislon screen which reads
only: Emergency Bulletin! The message
remains on the screen for .what seems to
pe an interminable perlod of time while A
off-camera announcer reads the deinils Lo tha
hearing audience. No vienal inf :
lows for the hearing I
paules, frantically wondering w
gency is and what he should do to save his
life, hils famlily, and his property.

Television broadcasters could end this
needless pantc by slnply addinrg visual mos-
-sagea Lo their pural emergency notificaticrvs. |







February 20, 1975

conclusively established that the hearing
impoired do watch television, what Is the
sponse of the industry at large to the
s of the hearing impaired?

elevision broadcasters have failed to fol-
w the suggestions of the Federal Com-
munications Commission

The responsivencss of the television in-
dustry to the needs of the hearing impaired
raust be considered In light of the past ac-
tions of the Commission. After the concerted
effort of concerned individuals, the Federal
Communlications Commission took notice of
the problems of the deaf and hearing im-
palred four years ago. On December 17, 1970,
the Commission issued a Public Notice (FCC
70-1328) entitled “The Use of Telecasts to
Inform and Alert Viewers with Iipaired
Hearing.”

The Commission observed,

“As AM and FM radio are ideally suited to
bring news, informational material and en-
tertainment to the blind, so the video seg-
ment of telecasts are ideally suited to alert,
assist and entertaln persons witl: impaired
hearing. Therefore, the capability of televi-
slon to present visual material should be
used to its fullest extent, i.e.,, while oral an-
n~ancements of news bulletins, sports scores,

weather conditions, etc., are being made on’

8 telecast that the same material be pre-
sented, when feasible, visually ... In respect
to the need of all citlzens including the deaf
and rard of hearing for information concern-
ing emergency situations, we are convinced
there cen be little argument. We suggest to
TV broadcasters that they make use of visual
announcements along with oral announce-
ments when presenting bulletins of an emer-
gency nature, such as approaching torna-
does, accidents, health hazards and other
community dangers. These visual announce-
ents would not only provide an alert to
sons with impaired hearing, but would
emphasize the importance of the an-
ncement to all viewers.” (Emphasis in
ginal)

The notice was purely advisory, in that no
formal legal requirements were imposed on
broadcasters. Although the Commission made
no threats of license non-renewal should
broadcasters fall to comply with the Com-
mission’s suggestions, the Commission con-
cluded:

“We hope that this Public Notice will alert
licensees to the importance of making tele-
vision a truly valuable medium for the hard
of hearing, and of our concern about the
matter. We will observe developments in the
future, and if the situation does not develop
satisfactorily it may be necessary to begin
rule making looking toward the adoption
of minimum reqguiremecuts.”

While the 1970 Public Notice was a pro-
gressive and commenc .ble step forward, the
lack of any force or :.nction power behind
it rendered 1t ineffcc.ive. The majcrity of
television stations act as If no such Notice
had ever been issued. 21e whim of cach sta-
tion determines its policy in visually broad-
casting cmergency messages. :

Notwithstanding the Comimission’s state-
ment with respeet t< the need for visual
emergency hotificatic.. on televislon for the
benefit of the hearing i alred, only a small
minority of stations I:v.. complied with the
suggestion, and ¢ e ‘helr compliance has
been largely marginal. A recent survey of 700
commercial televisle  stations across the
country attémpted tn ascertain the number
of stations which liave programming di-
rected toward the hearing impaired. Only
269 or 38 per cent sald they provided elther

acaptioned™ ¢ "inte eted” emergency bul-

13, Captlioacd beo ddne present tae writ-

words on the | ovlsion wcrecn at the

vwe time the oral arwmouncement is being

inade, while interpreted bhulleting feature
A person or camera using sign language,
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Yet, even this 389 figure i3 not a true indi-
catlon of the number of statlons presenting

.visual emergency notifications. Upon cons-

tacting one of the stati which responded
affirmatively in the survey, petitioners were
told that no such captioning practice was in
existence at that station. If this discrepancy
appiles to other television stations as well,
the true figure of the number of stations
which caption might even. be jower than 38
per cent. Even the most optimistic estimates
demonstrate that the majority of stations are
shirking their responsibilities to the hearing
impaired population. Human lives are con-
tinually jeopardized by this inaction. Obvi-
ously, television broadcasters will not pre-
sent visual messages voluntarily.

The burden for individual action should
not be placed on deaf persons who are at such
a great disadvantage with respect to com-
municatlon skills. Several persons who have
sought to have the Commission require that
television stations present visual warnings
have been told by the Commission “to con-
sider dealing directly with television stations
in their communities concerning thelr needs
for emergency information . . " Because the
hearing impaired’ often lack the self-orga-
nization necessary to bring about such
action, and because they are not familiar
with the broadcasting industry, they should
not have to be the ones to attempt regula-
tion or reconstruction of the television in-
dustry. Television stations should be required
by the Comimnission, the most appropriate
governmental regulator, to present this serv-
fco to the hearing-impalred, with standard=
ized regulations in the case of all emergen=-
cles. It is respectfully submitted that the
Commission nrust fulfill its afiirmative. obll-
gation to the hearing impaired community by
requiring appropriate steps by broadcasters.
C. Federal Communication Commission requ-

lation oj en.crgency notifications i3 neces-

sary '

The prevalence of hearing impaired im.ix-
viduals, thelr pecular nature of their dis-
abilities, the frequency and severity of natu-
ral disasters and civil disorders, the poten-
tial effective: <= of television as & communi-
cation source, and the television industry’s
continued fcotdragging, all compel one con-
clusion: Television broadcasters must be re-
quired to utilize -their unique medium in

" order to protect the lives and property of the

hearing impaired by presenting visual emer~
gency warnings.

The National Association of Broadcasters
has claimed, “People depend on broadcasters.
And becnuse broadcasters nhave an excellent
record of public service in times of emer-
gency, people trust them.” The hearing lm-
paired should be able to rely on television in
emergencies as do other people. For tele-
vision to fulfill this trust, it is incumbent
upon individual statlons to provide thelr en-
tire audicnce with reliable, visual informa-
tion in times of emergencies. Since the so-
bering lesson of the past four years is that
individual stations will not providg this
emergency information on théir own initia-
tive, the Commission must promulgate regu-
lations prescribing such visual notices.

IV. PROPOSED ABENDMENTS FOR THE REQUIRE-

MENT OF VISUAL EMERGENCY NOTIFICATIONS

A. Emergency information trunsmttssion origi-
nating from broadcast stations

Petitioners proposo an addition of a new
subsection (b) to the Federal Communica-
tlons Comnission Rules aud Repuiations, 47
C.F.R. § 73.675. Section (a) and the proposed
new section (L) would then read as follows
(with subsequent sections being relettered) :

(2) Wlen neceoiary to the safuty of life
and property una in recponst Lo dangerouy
condiiions of u general naturs television
broadcast stations inay, at the cretion of

tho ilcensee and without furthe: Comimmis-

S 2318

sion nuthority, transinit emergency weather
warnings and other emergency information.
Examples of emergengy situations which
may warrant either an immediate or delayed
response by the licensce are: Tornadoes, hur-
ricanes, floods, tldal waves, earthquakes,
lcing conditions, heavy snows, widespread
fires, discharge of toxic gases, widespread
power failures, industrial explosions, and
civil disorders. Transmission of intormation
concerning school closings and changes in
schoolbus schedules resulting from any of
these conditions, is appropriate. In addition,
and If requested by responsible public ofli-
cials, emergency point-to-pcint messages
may be transmitted for the purpose of re-
questing or dispatching aid and assisting
in rescue operations.

(b) Any emergency informaticn transmit-
ted in accordance wivh this section shall bo
transmitted both aurally and visually., The
broadcast station may use any mncthod
which results in o message being easily read-
able on the receiver's television screen and
conveying the same essential information
contained in the aural bulletin. Illustrative,
but pot exhaustive of, methods which may
be used are the following: teletypewriter,
titling camera, captlons, slides, scroll of pa-
per with typed words, typewritten messages
on index cards, previously prepared charts
1o be filled out with datas at the time of
notification, chalk on blackboard, white
writing on black vinyl backing, or a felt
marker on oak tag. .

Broadcast stations shall at all times be
prepared to utilize one suitable method and
at least one back-up method. The methods
and proccdures to be used shall be prede-
termined, included in the operator’s manual,
and available for public inspection. They
shall be posted prominently, both in the con-
trot room and in at least one newsroom, and
all persons authorized to transmit emer-
gency bulletins shall be informed of these
procedures. An emergency drill of these pro-
cedures shall be held periodically to insure
technical operability. .

All emergency notifications shall include
the following announcement, both aurally
and visually: “If you have & hearing im-
paired or blind friend or neighbor, please
pass this Information on to him or her.”

B. Transmissions pursuant to emergency
broadcasting system procedurcs

The following changes are proposed as
amendments to 47 C.F.R. §73.933, Emer-
gency Broadcast System (EBS) Operation
During a National-Level Emergency:

1. 47 C.F.R. § '73.933(a) (4) : After the word
“agnnouncement” insert the following: “in
both aural and visual form.”

Thus, 47 C.F.R. § 73.933(a) (4) will read as
follows: }

“Discontinue normal program and broad-
cast the following annocement in both.
aural and visual form: We  terrupt this pro-
gram. This is a Natlonw Emergency. Im-
portant Instructions will rollow.” (Itallcized
portion indicates proposed amendment).

92, 47 C.F.R. §73.933(b)(8)(1): After
“Standby Script” in line 2, Insert the follow=
ing: “and appropriate visual messages.”

Thus, 47 C.I'.R. § 73.933(b) (8) (1) will read
as follows:

“Upon completion of the EAN message the
Standby Script and appropriate visuul mes~
sages shall be used only by Primary Stations
(or stations required to assume that responsi-
bility) untll program material is available.
The text of the Standby Script is contained
in the EBS Checklists for Primary and Alter=
nate Stations and for Primary Relay and Al-
ternate Relay Statjons.'”

3. Such further amendments - to Title 47
of C.F.R. as may be eppropriate and neees-.
sary to eflect tie policy of visual notlficatiol
of emergencies, .
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e EBS Checklist then reguires that the
wing announcement be broadcast on pri-
stations:
his {s an Emergency Actlon Notification.
stations shall broadcast this Emergency
- Action Notification Message. This station has
interrupted its regular program at the re-
quest of the White House to participate in
the Emergency Broadcast System. During this
emergency, solmne stations will remain on the
air broadcasting news and ofiicial informa-
tion to the public in assigned areas. This is
station (call letters). We will remain on the
alr to serve the (operational area name) area.
If you are not in this area, you should tune
to other stations until you hear one broad-
casting news and information for your area.
" You are listening to the Emergency Broadcast
System serving the (operational area name)
area. Do not use your tclephone. The tele-
phone lines should be kept open for emer-
gency use. The Emergency Broadcoct Syciem
has been activated to keep you informed.
I repeat .. .” (Repeat announcement)

Other stations are required to broadcast a
similar announcement stating their role in
the emergency. The proposed amendment

.would require the display of a slide with the
identical message in printed form being pre-
sented at the same time as the eudiotrans-
. mission of the message required by 47 C.F.R.
§ 73.933(b) (4). The EBS should prepare a
slide to be distributed to all EBS stations
and filled in with the station's call letters
and operational area name.

(b) Standby Script: Upon completion of
the EAM message, EBS primary statlons use
o Standby Script, the text of which is con-
tained in the EBS Checklist and which is
broadcast until the program material is avail-
able. The Standby Script in current use reads

ollows: .
/e interrupt our program at the request
6 White Fouse, This Is the Emergency
lulcast System. All normal broadcasting
as been discontinued during this emer-
gency. This is station (call letters). This
station will continue to broadcast, furnish-
ing news, official information and instruc-
tions, as soon as possible, for the (opera-
tional area name) area. If you are not in
the (operational area name) area, tune to a
_ station furnishing information for your area.
I repeat—We interrupt our program at the
request of the White House. This is the
Emergency Broadcast System. All normal
P-~adeasting has been discontinued during
t 1 emergency. This station wiil continue
1u brondcast furnishing news, oflicial infor-
mation and instructions, as soon as possible,
for the (operational arvea name) area. If you
are not In the (operaticnal area name) area,
tune to a station furnishing information for
your area. Do not use your telephone. The
telephone lines shoul! be kept open _for
official use. The Emer:ency Broadcast Sys-
tem has becn activated to keep you informed.
To repeat—This is stal..n (call lctters). This
station will broadcast news, official informa-
tion and instruction rfor the (opcrational
area name) arca. If you are in the (opera-
tional area namec) arc:, Keep tuned to this
station for further emcrgency information,
It is important that you listen carefully to
announcements only on the station broad-
casting Information fc: your area.” (Recpeat
as needed)

The proposed amen ments would require
the transmission of prepared slides contain-
ing In visual forin the material content of
the Standby Script.

(c) Common Emergency Program: Many

S broadcar*s crizzir: 2 from a central con-

poist rat et aroim fndovidual stae

5, and theredose 2 conweny aud form
"eyond the control of Jocul stutions, Any
vistul message must, uccordingly, be trans-
nitted by EBS oflicinls, The proposal directs
the EBS to immedintely initiate procedures
for trapsmitiing visually the same informa-
tlo.. that is transmitted aurally, The Emer-
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gency Communlications Division of the Com-
mission is currently developing, in coopcra-
tion with the National Industry Advisory
Committee, a “crawl” device (whereby
printed information runs across the screen)
to be used on all EBS broadcasts. The Com-
mission should stress the immediacy of the
need for-such a device and call for its use
a5 soon as possible. .

-(d) Local.’l and stute emergencies: The pro-
posal directs state and local EBS offlcials to
also broadcast in visual form all informp-
tion that is transmitted aurally, whethgr as
a result of rule maxking or internal decision
of the EBS.

VI. ECONOMIC AND TECHNICAL FEASIBILITY

e no thecretical or technical
re:'?sl:l‘f:se to::l-rthe el .u cf the hearlng _1m-
naired from the mant Lenelits of television.
:\_'»ul‘)o television stations are making use of
captivning equipment without any ap-
parent diffculty. Possible techniques range
from the use of a teletype machine provid-
ing a running crawl to typewritten index
cards propped uv on an easel. Whether large
or small, a television statfon has many
options to choose from, according to 1ts ¢capa-~
bilities. Since most television stations
alrea” have the approvriate equipment to
proviue for visual warnings, the various
techniques previously mentioned can be
utilized without any great expense.

Video titlers. or character generators, are
cile simple yet cffective technigue for cap-
tioning on television. Some models may be
obtained for under £2,000. (e.g. DATA-
VISION, INC. Model D-1032), 2 relattve]y
minimeal amount in comvarison to a televi-
sion station’s total production costs. Titling
cameras, which almost every station owns,
cost from 81,000 to §1,500, and are another
bocic method of cantiovina. Rather than
being required to buy the most expensive
equipment if such regulations were tf) be:
placed upon them, television stations would
only have to usc the means already avail-
able to them. Thev shovld realize that these
and more basic methods are of relatively
low cost, and wiil present no major burden

n their budget.

N Statiions can utilize extremely simple and
inexnensive methods for the transmission of
visual emergency notifications. Blackboards

may be purchased for only $2.50 while noster

poard retails for 39¢ a sheet. These costs are
insignificant when compared to over-all
television station onarstire budoets. If one
life is saved throueh the use of visual f‘m”'
gency warnings on television, then there can
be no guestion as to the necessity and feast-
bility of making visual notifications maend
tory.
VII. AUTHORITY AND PRECEDENT

A. The petitioners are interested persons

Petitioners present this petition as inter-
ested persons, pursuant to statutory and
Commission authorttv,

The statutory av  ority, 5 U.S.C. § 653(e),
the Administrative prrocedures Act, provides
that “Each agency shall give an interested
persow the right to petition for the issuance,
amendment, or repeal of & rule.”

The petitioners are D.E.AF.W.AT.CIIL (De-
manding Equal Access to Facts and Warn-
ings Alred on Television for Cltizens who are
Hearing Impaired); the National Association
of the Deaf (N.A.ID.); the Alexander Graham
Bell Associniion for the Deaf; and DEAF-
PR1 ! Inc.

D.EAF.W.ATCIH. is a legal action group
composed of students attending the National
Law Center at the George Washington Uni-
versity in Washington, D.C. They are prrsons
intzrestad in the problems o the hea
peived and are presaontly attemptiog
tablish a Center for Law and the Dzaf/Hear-
ing Impaired which would deal in o coordi-
nated and concentrated manner with the
unique problems of the deaf and hearing im-
patred throush lezal and law related means.
DEAFWATC!I's close essociation with mem-
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bers of the hearing impaired community an-t

its continuing interest in the problems of the .
hearing impalred, particularly with regard to -
telecommunications, brings it to the Comn-

mission to scek relief. .

N.A.D. Is one of the leading organizations
of and for the deaf in the United States. Its
general objectives are to unite deaf Ameri-
cans and to open channels of communication
between them; to deliberate on the needs of
the deaf as a class; and to take such action ay
1s necessary to fulfill these needs: to promote
the unique needs of the deaf by legislation,
education, commmunication, research, and re-
habilitation. N.AD. will host the next World
Congress of the Deaf in Washington, D.C. in
the sununer of 1975. :

The Alexander Graham Bell Association for
the Deaf is a national and international or-
ganization which has been dedicated, since
1890, to promoting the interests of the hear-
ing impaired and to promoting excellence in
the education of deaf children.

DEAF-PRIDE, Inc., is a local organization
of deaf persons, parents of deaf persons and
interested members of the community,

B. Authority for the Commission to act is
: provided by statute

The Communlcations Act of 1934 (47 U.S.C.
§§ 151 et seq.) (herein-after, “The Act”) es-
tablished the Federal Communications Come-
mnission and gave it sweeping rulemaking au-
thority to regulate and control radio com-
munications. This grant of authority has
been held to include the authority to regu-
lato television, since 47 U.S.C. §§ 303 defines
“radio communication” as “the transmission
by radio of writing, signs, signals, pictures
and sounds of all kinds.”

Section 303(r) of the Act authorizes the
Commission o sdopt rules to efiectuate the
provisions of the Act. Section 303(g) of the
Act gives the Comm!ssion the power to “en-
courage the larger and nore efiective use of
radio in the public Interest. Section 303(b)
specifically requires the Commission to “pre-
scribe the nature of the services to be ren-
dered” by stations. Congress intended by this
section to encourage and empower the Com-
mission to take the initiative in exploring the
public interest service possibilities of radio.
In complying with this mandate the Com-
mission has wide discretion in determining
questions both of public and procedural
policy, and in making and applying appro-
priate rules.

Given the specific powers granted to the
Commission by section 3023 of the Act, peti-
tioners contend that it is clearly within ithe
Commisston's power to require more eflective
use of television emergencey broadeasts by the
addition of visual messages to aural bulletins.

+The Commission is granted specific au-
thority to deal with the subject matter of this
petitlon, the safety of life and property. One
of the purposes of the creation of the Com-
misslon is stated as “the purpose of promot-
ing safety of lifc and property through the
use of wire and radio communication. (47
USC § 151). More specifically, 47 USC § 154
(a) states: “For the purpose of obtaining.
maximum effectiveness from the use of radio
and wire communications in connection with
the safety of life and properiy, the Commils-
sion shall investigate and study all phases
of the problem and the best methods of ob-
taining the cooperation and cocrdination of
these systems.

‘The Conunission has in fact exercised its
power to promote the safety ol life and prop-
erty by authorizing indtvidual broadcast sta-
tions to depart froin standardized procedures
in order to transmit emergency informntion. -’
Presceribine  speecific e alations, 37 G0
§ 73673 intorms brodleasters of the tvp
of situations under whicin they shill be ait-
thorized to present an craergency format.

The Commisslon also provides for and
regulates the Emergency Droadeast System
(EBS) (47 C.F.R. §§ 73-98-73.962) described
on page 19, supra. EBS is-composed of AM.







" February 20, 1975

L UNEEEEEEERSSSSSSS e —|

support, no substantlal progress has been
de toward presenting visual emergency
catlons. More than encouragement ap-
neccessary to mect the pressing nceeds
ubstantial segment of the population.
ny deaf organizations have been actively
involved in efforts to change the existing

. procedures which most television stations

follow in broadcasting emergency notifica-
tions. The Council of Organizations Serving
the Deaf (COSD) in August, 1872, wrote to
the Natlonal Association of Broadcasiers,
asking that they include in their standards
a requirement that aural Emergency Broad-
casting System messazes be accompanied by
visual messages, Although NAB falled to in-
stitute such standards, EBS is now develop-
ing a *“crawl,” where words cross the screen
at the same time the oral announcements are
being made.

Because of the fallure of television stations
to regulate themselves in the manner called
for by the Commission, other government
agencies, and deaf organizations, the hearing
impaired continue to be deprived of the
right to emergency notifications. This blatant
disrerard to the Commission’s Notice has
pro ;ed numerous letters from individuals
ang organizations to the Commission urging
the adoption of more str.ngent regulations.
The response has been that the situation
has been under active consideration by the
Broadcast Services Subcommittes, Nationsal
Industiry Advisory Committee,

Still, no action has lLeen taken by this
Commlittee. Therefore, in view of the unsat-
isfactory developments in thls area, it is now
the Commission’s obligation to “begin rule
meking looking toward the adoption of minli-
mum requirements.”

X, THE COMMISSION SHOULD FOLLOW OTHLCR

GOVERNMENT ACTIONS IN SERVING THE NEEDS
HEARING IMPAIRED

equiring visual emergency bulletins to
he needs of the hearing impalired, the
alssion would be following the example
sct by other bodles of the Federal Govern-
ment In providing for the speclal needs of
the handicappeds Congress has shown Its
concern with these necds by establishing o
comprechensive program for the handicapped
through the Vocational Rehabilitation Act
(87 Stat. 355). The purpose of the act is to:

*“Provide a statutory basis for the Rehae
bilitation Services Administration and to au-
thorize programs to develop new and innova-
tive methods of providing rehabilitation
services to handicapped individuals through
research, special projects, and demonstra-
tions; . . . conduct various studies and ex-
periments to focus on long neglected prob-
lern arcas; . . . enforce ~‘atutory and regu-
latory standards and requirements regarding
barrier-free construction of public facilities
and study and develop rclutions to existing
archltectural and tra:. portation barriers
impeding handicapped !ndividuals.*

Tho Act also establizsh. - a Natlonal Center
for Deaf-Blind Youths uad Adults to, among
other purposes, “‘ald in the conduct of . .,
activities which will expand or improve puh«
lic understanding of th+ problems of deaf-
blind individuals.”

Title 45 USC part 150, under the authority
of HEW, provides for th~ productlon and dis~
tribution of captioned 1:lms for the deaf, to
provide them with en: aed experiences so
that they may be brot ul in better touch
with ihe realities of the * environment,

In addition, Congress unds Gallaudet Col-
lege, In Washington, D.C., the only accredited
four year college for the deaf in the world,
Although not specific- Ny directed towenrds
2z visurl cinee ICY  Mestares, Cole
ted efforts e b g rnade by the Du-
»f Rehabilitation . .ovices of HEW, ub-
Broadeasting Systein and the National
Bureau of Standards, to perfect a closed
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ceptioning system. Such commendable ef-
forts demonstrate a growlng awareness of a
dedication to the potentlalities of ielevision
for the hearing impaired. But, the Com-
mission cannot wait for these methods to
be developed before 1t acts. It has the au-
thority, and television stations have the abil-
ity, to immediately offer relief to the hear-
ing tmpalred population by providing them
with the necessary visual informeation in
times of emergencies.

It is respcctgfully submitted that the Com-
misston has had adeguate time to consider
the situation. The moment ls ripe for the
Commission to impose standards on tele-
vislon stacions to insure all hepring impaired
individuals their rizht to receive visual emer=
gency notifications on television.

XI, CONCLUSION

The shocking fallure of television to per=
form its duty to the hearing impaired popu-
lation is scif-evident. These millions of
Americans are denfed a life of security while
television's neglect continues. The multitude
of hearing impaired, the array of potential
emergencies, and the culpability of‘ tele-
vision broadcasters are prescntly producing
profoundly devastating results. Unless broad-
casters provide the missing link—visual
emergency bulletins—the hearing lmpaired
will remain physically and psychologlcally
vulnerable to disasters.

The time for talk has passed. The Com-
mission must now act on its promises and
help the hearing impaired, who in this case
cannot help themselves. The simple proce=
dures and low cost involved In implement-
ing the petitioner’s proposals for visual noti-
fications in emergencies, require only mini-
mal effort by broadcasters. In view of the
lives that visuzl notifications would save,
is there any guestion as to the proper path
of action? Must the hearing im_qaired con=
tinually be discriminated agalust in tho ficld
of tclecommunicarions?

The sacrifice of lives must stop now. Since
television broadcasters will not voluntarity
do their part, the Commlssion must, we sub-
mit, step In and Initiate rule making pro-
ceedings reguiring television stations to add
visual messages to their emergency notifi-
cations.

For these reasons, the petitioners respect-
fully request the Federal Communications
Commission to adopt, as part of its Rules
and Regulations, the proposed standards for
the visual transmission of emergency noti
fications.

ENERGY SURVEY

Mr. DOLE. Mr. President, recently I
received an energy use survey conducted
by the-cighth grade science class of Burr
Oak, Kans. I believe it is a useful indica-
tor of feeling about the enersy problem
in Kansas.

Burr Oak is a community of f173 peo-
ple, most of whom are engaged in farm-
ing or farm-related business. As such, it
is represeniative of a large portion of
my constituency in Kansas.

I find this survey to be useful in two
respects. In the first place, it demon-
strates the concern which Kansans of all
ages feel about our current cnergy prob-
lem. Certainly, the many hours which
these students spent in gathering and
compiling this data indicale Kansas
youth’s dezire to take positive action to-
ward mecting he problers ol our day,
I find it encour.ging to noie thak stu-
dents are thinking seriously about our
energy supply.
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CONCERNED ADOUT ENERCY

Sccond, this survey reflects tl.e com-
ments I have been hearing fiom many
Kansans on the energy problemn.. I note
the serious doubt about the Pir:csident's
encrgy program.

The sentiment against gasolirne ration-
ing—173.9 percent—is even strorcer and

I have strongly advocated o' >rnative
measures to save fuel rescurc: so that
rationing will not be necessa:..

My own efforts in the Senate.  -articu-

larly in the Senate Finance Co:: aittee—
have been directed toward mee:i~g these
concerns. But I am more and rsre con-
vinced after hearing testimony in the
committee that no meaningful program
to reduce energy consumption can be
painless.
DISCRIMINATION UNWANTED

The discriminatory 55-mile-per-hour
speed limit registers strong opposition, as
I would expect. In Kansas and other
Western and Midwestern States, we are
expected to reduce our speed by about 29
percent while new Englanders nnd other
easterners by and large have not been
required to reduce their speed ¢t all. The
Congress and administration scom to be
saying to Westerners and Midwesterners,
“you slow down and save gasoliiz so that
Rasterners can drive at the spced they
have been in the past.”

, That is why I have attempled to make
the 55-mile-per-hour speed Jimit more
equitable, keeping in mind both the
necds and desires of Kansans vvho must
travel much longer distances in crder to
carry on their businesses than tl1ose liv«
ing in urban areas.

Not surprisingly we now see 1lew Eng-
land officials and representalices pro-
testing about discriminaticn against
them because of the oil import ringy pro-
vgram. This seems especially irci’c to the
junior Senator from Xansas siiice testi-
mony in the Finance Committrz clearly
shows that the New England & .2 would
sufler less from the oil tariff thian othex
parts of the Nation. That is brecuse New
England imports mostly refin:1 petro-
leum products for which therc ., no tariff
and because the Yederal I..rgy Ad-
ministration has previously hid a sub-
sidy for imported refined pre.’ "ot under
the entitlement program whi~" has now
been ended.

And all these protesis are cven harder
to understand when easterners have been
getting natural gas {rom ¥I2nsas and
other Midwestern States the! has been
held at artificially low prices for the
past 20 years.

But the dialog going on i Congress
now Is good and I hope we v .}i be suc-
cessful in finding a program io reduce
our dependence on imported oil as soon
as possible at the minimum Jevel of eco-
nomic pain.

Because I feel that the vk of the

Burr Oak sclence class has n @ caningful
significance, I ask unanimi:» cpnscnt
that their survey be prini.l in the
Rrcorp.

There heing no objection, 'f.2 suive

was ordered to be printed in 3> RECORD
as follows:
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POINT PAPER ON BIOLOGICAL E#FECTS PROGRAM

CHRONOLOGY OF OTP ACTIONS AND RFTATEN FVENTS

1'

December 1968 - The Electromagnetic Radiation Management
Advisory Council (ERMAC) established.

Function: - Advises Director on "side effects' on the
environment, biological and physical, and the adequacy
of control of nonionizing electromagnetic radiation.

Council Members (listed in attach. #1): - Have expertise

in a wide variety of relevant disciplines i.e., engineering
and the physical and biomedical sciences (academe and
industry). Includes Agency representatives as observers.

March 1969 - First ERMAC Meeting.

Primary Activity: - A comprehensive assessment of‘knowledge,
Programs, and potential problems vis-a-vis biological effects
and hazards. (Government agencies participated and contributed.)

Result: - Concluded a) effects of nonionizing radiations on
man are not known with sufficient confidence and b) on-
going efforts were inadequate to resolve current and foqﬂ—
seeable issues.

December 1971 - ERMAC recommended a coordinated Government
program to establish a sound scientific basis for
assessing hazards and determining remedial measures as
warranted,

0 Recommended $10-15M/year to commence by FY 74.

January 1972 - Program coordinated with the heads of agencies,
OST and OMB for implementation.

April 1972 - otp formed an interagency working group (Side
Effects Working Group of the IRAC) as a intra-governmental
coordinating mechanism. Members were designated by the
heads of agencies. This group interacts with the ERMAC
(most as ERMAC observers) and provides a focal point within
the Government for treating matters of common concern and
interest and information exchange (Attachment 2).

Subsequent ERMAC/OTP activities include:

Summer/Fall 1972 - Conducted technical and programmatic

review of individual agency programs to assess FY 73 and
74 efforts.
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7. Summer 1973 - Broad overview of overall program content
with respect to recommended areas of activity and priorities
(Attachment 3).

8. Currently - Seminars to examine status and progress 1n
key areas; e.g., nervous systen and behavior, measure-
ments of EM levels in various environments, etc., (Attachment 4),

B. PROGRAM FACTS

1. Structure - Multiagency, coordinated by OTP (Program
Telationships and age ¥ roles, Attachment 5).

1 i imatel
o 13 agencies with active programs,however, approximately
90% gf activity and dollars are in 3: 1) DOD, 2) HEW and 3 EPA,

ing i ivi iati independentl

2, Funding - Via individual agency app¥op¥1atlons (in v
funded efforts) - mno single appropriation. (In most ?ases.tﬁis
is contained in larger line items and not separately identifiable),

o Pre OTP total Government expenditures estimated at $4M
(FY 72) v.s. $10-15M/year recommended.
‘ SUMMARY
(Approximate M)
Totals FY 73 FY 74 FY 75
Recommended - 10.6 13,2 o
Agencies 6.0 7.2 .8 (anticipate

3. Principal research areas inc de:

* Genetics/Hereditary, and Development
* Nervous System
Behavior/Psychology
* General Health
Epidemic ogy
Clinical Studies )
* Mechanisms of EMR interactlo
Ocv ar Effects
Cardiovascular £ffects -
Metabolism/Endocrinology/BlOChe
Histc¢ o Cytology )
Instrumiiﬁaiion gnd Facilities
Absorption/Dosimetry
Environmental and Safety Studies

* zPriority areas -- ¢ so, measurement tec@niques ins;?zmegzatlon anﬁ
dosimetry which are essential for ensuring commona ity research,

relating effects to e: osure levels, ~da; i:irapolatlng laboratory
findings from one animal to another an o .

n with living organisms

mical Effects
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Frequency Range - OHz up through 300 GHz, with priority eﬁphasis
in the microwave region followed by the lower frequencies. (Dis-
tribution of research by frequency in 1974 annual report).

Other Program Data -

o FY 74 - The Program consisted of approximately
114 individual projects 67 inhouse Government and 47 non-
Government. (Details in attachment 6).

o FY-75 (Current) - 106 projects (in Government and non-Govern-
ment are roughly equal).

o Projects include several jointly funded efforts supported by
more than one agency.

C.  RELATED INFORMATION

1.

International (ref: 1974 report, pg. 20) —— There has

been considerable interest in this area (research,
health/environmental safety and standards) on the part of
other countries and international organizations concerned with
biomedical research health, engineering and communications
e.g., CCIR, ITU, URSI, World Health Organization, NATO,

AGAR, among others.

Several events involving U.S. include:

o October 1973 - A small multi-multinational symposium
on microwave effects was held in Warsaw, co-sponsored
by the Polish Milistry of Health, World Health Organiza-
‘tion (WHO) and BRH. It afforded one of the first
‘opportunities for direct contact and scientific exchange
between Eastern and Western investigators.

o 1972 to Present - As part of detente, under the US/USSR
agreement to collaborate in environmental health (coordina-
ted for the U.S. by Dr. Rall of NIEHS), discussions have
been underway to develop a collaborative activity : the
area af microwave effects. This has included the exchange
of information and scientists.

o 1974-WHO Activity - JRH has been designated as the WHO
Collaborating Center for Standardization and Protection
Against Nonionizing Radiation for a 3 year period. The
center performs a number of functions to assist WHO in
this area (Attachment 7).

Planned:

o 1975 - USNC/URSI (National Research Council), Comm sions
I & VI, is planning to include an expanded session on
biological effects in its October 1975 meeting. 1is will
be a continuing, annual "Series’.
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o Dr. Czerski, Poland, is organizing a limited (approximately 10-
man) meeting of noted Eastern and Western Scientists specializing
in low-level studies to discuss intermnational safety standards
and develop a recommendation in this regard. (Recommendation
from an assembly of such recognized scientists will carry con-
siderable weight. Ross Adey of ERMAC has been approached).

2. Standards

Government agencies with standards authori?y include: HEW/

BRH - product emission, DOL/OSHA - occupational, EPA -~ environ-
mental. Additionally; states and the military can develop
standards for their own use which must comply with OSHA's
criteria. There are also a number of international bodies which

develop international standards.
o Current U.S. Government Standards:

1. Occupational Standard - OSHA standard (adopted 1971/2)
applicable to employers in the private sector. (Section
19, E.0. 11612 and E.O. 11807 make these mandatory for

federal employees including the military who mu: be
t these levels, (maximum permissible

protection to at leas S 2 L
. exposures based on 10 mc/cm< as averaged over any

minute period).

2, Product Emission Standard - BRH microwave oven standard,

¢ (leak) over ww/cm” at time of
g:ﬁﬁiazizrzoznzm; mé/cm subsequently for the life of the ;

product (measured 5 cm from front of the oven).

o U fficial-Concensus Standard}

Amer~ - -n Nat®-nal Standards Instifute (ANSI) - A widely
dy with wewmbers from Government,

reco zed, voiruntar, -0 .
dustry and academe. Issued a safety standard in

. 1966. It was rev ed and reissued this year.
ased on ) mw/cm”—this standard was essentially adopted
by OSHA as an official occupational exposure standard).

Note: There is no official safety standard applicable to the general public
at this time.

3. Legisl: {on

Exist .g legislation with application -- includes the authoritieg

under which the BRH and OSHA standards were issued:

. o "Radiation Control for lealth and Safety Act of 1968"

L 1-602) Administered by HEW (Senate Commerce
Committee-Magnuson, anney) -

o A $mm e
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o "NEPA of 1969" (PL-91-190). Requires environmental
impact assessments and statements.

o "Reorganization Plan No. 3 of 1970." Establishes EPA.
EPA has authority to establish environmental standards

(including radiation).

o "Occupational Safety and Health Act of 1790" (PL 91-
596) Administered by DOL/OSHA.

Recent:

o "Energy Reorganization Act 1974" (PL 93-438) Created
the Energy Research and Development Administration
(ERDA) which will carry out energy assoclated research.
This will probably include the impact of various energy
generation, and transmission schemes and, therefore,
associated biological effects -- particularly as regards
high voltage electrical transmissions associated with

nuclear power plants.

D.  CURRENT ISSUES AND PROBLEMS

1. Exposure Safety Standards

o Lack of protective standards for the general public
ours are occupational only ( ) mw/cm™). Public 9
standards, by tradition, are lower e.g., possible 1 mw/cm” .

o Discrepancy (X1000) between US (10 mW/sz) and Soviet
(10 microwatt/cm*)standards and the increasing focus on
standards in various international organizations and
forums. (Extremely stringent standards could affect
U.S. operations, particularly outside the U.S.).

o Lack of US exposure standards for frequencies below
10 MHz (USAF is recommending a 50 mw/cm? standard. As
presently envisioned, it would apply up to 30-50 MHz.
This overlaps the low end of the spectrum covered by the
present OSHA standard and would require a petition to
OSHA to modify their current standard).

2. Legal actions against Government and industry for monetary
compensation alleging injury due to RF/MW exposure.

(Awards have been made for cataracts).

SBi The foregoing can have considerable economic and operational
impact.

3. Other Problems

o Lower than desirable funding levels and the lack of
effective funding mechanisms or agreements with the agencies
and/or OMB to remedy.
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Lack of sufficient research with long term exposures-
(e.g. months to years) including follow up studies.
(Requires continuity and commitment of funds beyond year
to year basis.)

Biological Safety associated with electrical power
exposures (related matter but not directly an OTP domain.)

The growing trend toward higher voltage transmissions

has resulted in public concern and efforts block the use

of high power lines because the biological effects are not
known. Fragumentary research evidence suggesting injurious

or undesirable effects is cited in this regard. Some aspects
of the program research, particularly that at very low
frequencies, has limited relevance. (Widely publicized
hearings are now pending in N.Y., and there has been a

number dzlother such cases.)

There has been little research in this area and it has

been difficult to identify a Federal Agency with cognizance
and/or responsibility in this area. OTP actionms include:
contacting the FPC, ERDA and EPRI (industry's research
Organization) on this matter. Lc,gn{ G@(rej{ﬂc\ en C6

o Hcms ERDA hes Gall
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The research effort in most areas of investigation is ex-
cessively fragmented. It consists of a number of diverse,
currently unrelated individual efforts. This is frequently
characteristic of a new and complex field at an early stage.
However, better focusing, coordination and. integration of
resources is necessary as the program progresses to ensure
meaningful results.

Most of the current research appears to be concerned -

with key priority areas, namely: genetic effects, central
nervous system effects, gross physical effects, and under-— .
lying mechanis?s of interaction, (with emphasis on power levels
below 10 mw/cm“) at microwave and other frequencies

associlated with major electronic systems.

The portions of the above work likely to yie d

results in the near term (1-3 years) v.s. longer
term (3-10 year period) are estimated to be approx nately equal,

In general, most of the current work involves the short term
effects of brief expos ‘es; including multiple exposures over
relatively short periods of time. Greater emphasis is needed
on repeated and continuous exposures over longer periods of
time (particularly during the most vulnerakt periods of the
animal's life),and on observation for latent effects. Truly
long-term (chronic) exposures involve a considerable commitment
of resources and time but consideration should be given to
how this might be accomplished in the future (perhaps by the
use of some dedicated facilities) and some planning of para-
meters of interest, protocols, etc. should be initiated.

The distribution of effort with respect to frequency within the
various program areas, roughly féllows the overall frequency
priorities recommended in the basic program. Concentrations

of effort are apparent in the microwave region (particula: ;

at 2.45 GHz) and at ELF with some work in the VHF, less at

HF and very little in the LF and MF regions. While this ig
appropriate for the present, future considerations should

not overlook the LF and MF regions whic include a variety

of high powered systems and extensive use for AM broadcast.

There is a need for greater emphasis on the rc : of pulsed or
other modulated radiations as well as more comparative st ies
of these modes with Ccy radiation.

Instrumentation and methodologies to characterize the EM field
and its interaction with exposed material continues to Present
difficulties and many unresolved problems remain. There is

a pressing need for sensors and instrumentation (i.e.implantab
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Thereafter, ERMAC hold reviews of activities in each
significant program area (across agency lines). Specialized
subcommittees should be considered to assist in the
scientific evaluation of work in these areas. These

reviews should consist of presentations by those directly
involved in, and responsible for, the research after meet-—
ing with each other to prepare their view of the status,
significance and directions of this research. This should
serve a twofold purpose:

a. The interaction among the actual participants will,

of itself, help achieve a more cohesive and focused
effort.

b. It will provide an opportunity for evaluation in
greater technical depth and for encouraging a

more coordinated approach to this work.
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January 1975

SUMMARY OF THE ERMAC WORK SESSION ON NERVOUS SYSTEM AND BERAVIORAL EFFECTS
OF NONIONIZING ELECTROMAGNETIC RADIATIONS

On October 31 and November 1, 1974, the Office of Telecommunications
Policy held a workshop/seminar with the Electromagnetic Radiation
Management Advisory Council (ERMAC), invited specialists and investigators,
to review the present state of knowledge, progress and research pertaining
to possible nervous system and behavioral effects of nonionizing radiations;
a principal area of investigation in the overall multiagency program to
assess biological effects of these radiations. The agenda, noting ERMAC
menbers and specialists, is included as Attachment 1. A total of fifty-
four individuals, including the agency representatives, attended as
indicated in Attachment 2. The meeting, which w ; open to the public was
held in Room 1129, 1800 G Street, N.W., Washington, D.C. and was chaired
by Mr. W. Dean, Jr., OTP Assistant Director for Frequency Management.,

As a basis for discussion, several investigators whose work represents
some of the different approaches to research in this area, were invited
to outline their current studies and views based on research-to-date.

The following summarizes presentations and comments; the views and
conclusions are those of the investigators, based on the present state of
knowledge. 1In many cases, research is still in progress. They should be

viewed in this context and do not necessarily represent the views of any
sponsoring agency.

o Dr. Donald Galloway, Bureau of Radiological Health, Food and
Drug Administration, PHS.

Dr. Galloway described his current research on microwave radiation
effects on behavior in monkeys. As background, he briefly sum-
marized behavioral research at the Bureau of Radiological Health
over the past 4 years, using operant conditioned rhesus monkeys

to test the effects of RF radiation on a variety of tasks.

Noting that reports of central nervous system (CNS) respor._:s
frequently did not involve direct or exclusive CNS exposure, this
work has been concerned with depositing energy into the brain.

Early goals were to design a system for irradiating the animals'
heads and to develop dose-response curves for any observed effects.
Both of these have been difficult to accomplish and eff ‘ts are
continuing. Successive generations of exposure systems have

been redesigned. 1e work discussed primarily used two CW systems--
a 383 MHz RF resonant cavity and a 2450 MHz diathermy-type applica-
tor which fits on top of the monkey's head.

Difficulties with the diathermy-type applicator, in getting energy
into the brain without producing skin burns, res .ted in abandoning
this approach in favor of a new wave guide-type exposure sy =m which
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has been completed but not yet tested. This system will permit head
exposures at 383, 915, and 2450 MHz and facilitate calculation of

power absorbed in the head.

A general suppresion or decrease in behavior (task performance--

2 hour sessions) was observed at doses in the range of 20-30 mW/gm
of brain. Various behavioral tasks were used in these stu es
(i.e., a'repeated acquisition task, serial choice reaction time
(tracking task) and a delayed match-to-sample task (memory test)).
This behavior appeared only during irradiation and could not be
observed in animals tested on the following day. A rather distinct
threshold appears to occur around 20 mW/gm levels.

A principal direction of this research at present has evolved from
the observation (during tests with one task—-tracking) that monkeys
appear to become sleepy, regaining normal alertness when the
radiation is turned off. (Electroencephalography was attempted but
abandoned because of electronic difficulties and artifacts when the
animal was working). Since sleep seems correlated with serotonergic
fibres of the brain, studies have been undertaken to explore possible
interactions between a serotonin depleter and MW radiation. TInitial
studies with PCPA established doses of this agent and MW which,
administered separately, did not effect behavior on one of the

experimental tasks, but when given together did affect performance
in what appears to be an additive and not a synergistic phenomenon.
Some complications associated with this approach were noted (e.g.,

the animals appear to develop a tolerance to PCPA, it takes several

days to metabolize, etc.) Other agents are currently being used

and studies of turnover ates of other substances (e.g., norepinepherine
and acetycoline) in brain tissues are being contemplated for future
studies.

In summary Dr. Galloway made the fol )wing points:

Wd - the conditions of his experiments, the observed effects
will not occur except when the task is performed simultaneously
with irradiation. The subject's performance appears fully normal
when e task is repeated the day following irradiation. 1In
experiments with one task (tracking), no change in performance
was observed during the first couple of days of several days'
test .g; but anges were observed by the third, fourth, or
fifth day, suggesting the possibility of cumulative effect.

At this stage, there appears to be a rather distinct
threshold around 20-30 mW/gm. He also commented that he would

like to see some empirical data relating power dens 'ies
of incident fieli to absorbed dose.
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Dr. Suzanne M. Bawin, Space Biology Laboratory, Brain Research
Institute, UCLA, California

Dr. Bawin described research at the Brain Research Institute in-~
volving electroencephalographic, behavioral and biophysical/chemical
studies of CNS responses to very low frequency (ELF region) radiation
and modulated and CW VHF radiations (e.g. 147 MHz) at low power
densities.

She first reviewed ELF studies by Dr. Medici into the response of
monkeys, trained to perform a task involving subjective estimation

of time, exposed to 7, 45, 60 and 75 Hz at several field strengths

(1, 10, 56 and 100 V/m) in various combinations, in a series of experi-
ments. Animals (3) with chronically implanted EEG electrodes and
unimplanted animals (2) were tested during 3 hours of 4 hour exposure
periods. The test was repeated four times for each of the five monkeys
for each field conc.tion. Similar changes in task performance behavior
(shortening of the interval between responses) were observed in both
implanted and unimplanted animals with some of the exposure conditions.
A series of experiments with 7, 45 and 75 Hz at 1 and 10 V/m showed
maximum effects at 7 Hz. Effects appeared more widespread (75 Hz, as

well as 7 Hz) and field/no-field differences were much larger with

higher field strengths. Results at 100 V/m suggested that field exposure
at these voltages was so permeating that it affected tests 24 hours later.
(Special post-run control tests were more normal than the interspersed

random control tests.) Additional experimentation will be required to
clarify,

Two principal trends were observed in EEG's obtained. During irradiation
a sharp decrease was observed in the very low frequencies (e.g. 1 and

2 Hz) and, although not very pronounced, any naturally occuring rhythm
Presented (in the irradiation) during the task seems to be enhanced
(e.8. 15 Hz in the central medianum or 7 Hz in the hippocampus).

VHF studies with weak electromagnetic fields (147 MHz, ImW/cm ,

amplitude modulated at brain wave frequencies were found to influence
Spontaneous and conditioned electroencephalographic patterns in exposed
animals. The hypothesis was offered that the electrical forces induced
in brain tiggye by the VHF fields, could trigger local conformation
changes in the macromolecules of the outer zone of the neuronal membrane,
resulting in small displacement of the surface bound cations, Experiments
were conducted to study the calcium efflux (45, 2+) from the neonate
chick brain, in vitro, following irradiation with the VHF fields
amplitude modulated at various frequencies. Modulation frequencies lower
than 9 Hz apg higher than 20 Hz failed to induce any ¢ inge in the
calcium efflux, by comparison with unirradiated control brains. By
contrast, exposure to fields modulated at 9, 11, 16 and 20 Hz ead te a
10-20% increase in 45 2+ efflux which is statistically significant
(p<0.01), Additional 8xperiments with brains poisoned with sodium
cyanide (10-4M) produced identical results. These findings suggest

that the induced release of the bound 45Ca2+ is independent of any




4=

ongoing metabolism. This response (increased calcium efflux) was not
observed in exposed muscle tissues, at least at these same frequencies.

Summarizing her conclusions at this stage, Dr. Bawin stated that
behavioral, electrophysiological and chemical changes in e brain
have been observed in these experiments. It is planned to continue
research.in the areas presented--in her own case, particularly
behavioral studies in cats, to develop additional data and under-
standing of the nature of the effects observed. However, she
emphasized her own interest and that of her colleagues in extending
their studies of mechanisms of field interaction with neural tissue.
An overall goal is to use electromagnetic fields, not only to detect
and develop an understanding of biological effects or changes, but
also as a tool in brain research for studying brain function wherein
she views these fields as having great potential value. In closing
she stressed the importance of developing our knowledge of mechanisms

of teraction.

Dr. James Frazer, U.S. Air Force School of Aerospace Medicine, Texas.
and Dr. William Stavinoha, University of Texas.

Drs. Fraser and Stavinoha discussed studies primarily concerning brain
biochemistry and effects of radiation on various neurotransmitter
substances, their turnover rates, and metabolism. Dr. Frazer noted
that the Air Force interest in this research is influenced by DOD
guidelines requiring it be oriented to look at exposures and opera-

tional considerations associated with transmitters operated by the

Air Force. Their princiral work on nervous system involves studies of

neurochemical changes pr.marily with HF (3~30 MHz) fields.

A methodology was developed for determining neurochemical changes
which permits more rapid inactivation of whole animal rains than

current methods. Ideally, this requires extremely rgpid inactivaT

tion (e.g., tenths of a millisecond), commensurate with the dynamics of
neural response. The best t hniques available are'too slow'(e.g. 1 §ec)
leaving plenty ¢ time for enzyme turnover between 1nterr?pt1ng the cir-
culation of the brain and removing it for testing. A series ?f four

of 2450 MHz applicators have been developed to'inactivate brain
contents. Successively shorter inactivation times have been gchleved

down to 0.3 seconds.

Studies have also involved :termining biological reactions to .
different inds of field impedances. With HF and other low frequencies,
two kinds of near fields are involved and it was therefore necessary

to develop an exposure system capable of simulating thé differ§nt

kinds of relationships between electric ) and magnetic (H? fl?ld
vectors whic are produced by actual operating systems. This gives a
full scan of fie | impedances and helps with the problem of matching

impedances in different size animals.
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In other early experiments, differences were observed between the
lymphocyte division response in animals (rhesus monkeys) exposed to
5000 V/m fields (total power density = 1.3 W/cm?, absorbed powerz:15 mW/gm)
and paired control animals measured immediately after exposure. Three
days later there is a factor of 10 increase in the number of division
figures in lymphocytes taken from exposed animals. The same lymphocyte
response was observed at three HF band frequencies. Exposure at the
highest frequency (26 MHz) produced significant increases in core
temperature, the two lower frequencies (19 and 10.5 MHz) did not,
indicating that temperature was not the driving factor in the kind of
response.

In related experiments with mice exposed to VLF fields (25 kHz, 15,000 V/m,
11 amps/m), tritiated thymidine uptake measurements in lymphocytes

showed a 2-5 fold increased incorporation in the lymphocytes of exposed
V.s. control animals.

These observations led to consideration of some of the effects which
might not be dependent, at least directly, on a thermal response of
the animal. Studies of effects in various enzymes demonstrated

that at high fields (e.g. 2000-3000 V/cm, 10-200 MHz) it was pos-
sible to restrict the rotation of certain molecular bonds. This
work and consideration of processes involved in lymphocyte

responses (such as those leading to antibody responses which are
thought to occur concurrently with the division response) suggest
that various kinds of multicellular responses are possible which
may still follow an E? effect (insofar as the field inside the
biological tissue) but which may be associated with the Kerr effect
and may not have the same slope of a response as a thermal

effect. These effects would be most likely to occur in places where
molecular hydrogen bonding is not restrictive.

This establishes a model system which sugge s a possible mechanism
of interaction which says it is possible to have a Kerr vibrational
effect on large macromolecules and perhaps even on cell division
Processes. With this hypothesis in mind, an: 1ls were exposed to
look for effects in the brain. Measurements of mean levels of

- various chemicals (ions) and turnovers of some common transmitter
Systems showed changes in various portioms of the brain.

The inactivation technique and studies of brain biochemistry were
elaborateqd.

Dr. Frazer ide the following points in conclusion:

All of this work is with very high field strengths and should be taken
in that context. From this work it appears that HF band radiation at
sufficiently high field strengths can produce neurotransmitter
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alterations especially in the mid-brain, thalamus and cerebellum, and
can induce an alteration in some divalent metals in the cerebral
cortex in small rats and mice. The methodology requires improvement
before conclusions can be reached on relationships between the
different neurotransmitter paths and this is an area for further
study. As of this point we would have to conclude that high field
strength (e.g. 5000 V/m) radiations in the HF band region can produce
some changes in neurotransmitters.

Drs. Arthur Guy and Richard Lovely, School of Medicine, University
of Washington, Seattle.

Drs. Guy and Lovely discussed investigations of microwave radiation
on the brain and spinal cords of cats, conduction velocities in
isolated nerves (cat and frog), transmission latencies of rabbit
superior ganglia, RF hearing phenomena, and behavior in rats. This
work has attempted "o establish dose/response curves and thresholds
for observed effects. Thermocouples and thermography have been
used o relate temperature change to power absorption in animals,

phantom and scale models.

In the CNS studies, intact animals were exposed to 918 and 2450 MHz

CW radiations. The effect on CNS mechanisms was studied using the
evoked-potential method (with tactile and auditory stimuli). Amplitude
and latency changes were produced in the active system by irradiation

of the structures involved. Changes were not noted until levels

around and above 5 watts/Kg peak absorbed power density were

reached. At these levels, temperature increases (3.g., 0.2°C) in

the brain start to occur which appear to be associated with the
biological changes. These changes appear to increase with absorbed

power density. Radiation effects were compared with the effects of non-
radiation heating and radiation was combined with concurrent antagonistic
cooling. Findings support e content m that the microwave effects
observed were exerted through thermal loading. With pulsed energy
irradiations (average deposited power 18 watts/Kg), in some of the
experiments late :ies increased as compared to the decreases observed
with CW radiation which were associated temperature increases. Switch-
ing to CW radiation in these (pulsed) experiments resulted in decreased
latencies. This cannot be explained at present. At the same time, blood
] essure increases were noted with the pulsed bt not CW radiation of

the same average power density.
omena associated with pulsed microwave radiation

phenomena appears to be inde-
depend on the energy per pulse.

Studies of auditory pt
were discussed. The threshold for this
pendent of the peak power but rather to
Comparisons of responses to
Wé @ pulses were given. Th
quite low power densities and has
Proc ct of the eak power density 2an

normal airborne acoustic stim i and micro-
e threshold for this phenomena is at

been found to be dependent on the

d the pulse wic h such that it falls
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somewhere between 10-18 milli joules/Kg. The apparent absence of

cochlear microphonics in this phenomenon and a possible explanation in
terms of rapid microthermal expansion, independent of absolute temperature
change, were discussed.

Studies with acute exposures in isolated nerves showed changes in
conduction velocity and peak amplitudes of action potentials which
increase with increasing power densities which were also associated
with temperature increases. When temperature was held constant with
circulating cooling solution these changes were not observed. This
work is continuing and has been extended to look at mechanical
response to stimulation in muscle tissue.

Behavioral studies were conducted with rats exposed to 918 MHz CW
radiation using two training paradigms: operant conditioning and
classical conditioning. Operant conditioned animals were exposed

at levels of 10, 2" and 40 mW/cm? and tested during 30 min./day

sessions. No effects on performance were noted at the 2 lower levels

but at 40 mW/cm? the animals' performance typically decreases starting
about 5 minutes into the exposure until the animals ltimately cease
performing. The next day the animals performed normally. (Following
the 40 mW/cm exposures the animals showed obvious signs of heat stress.)

More recent experiments with classically conditioned rats suggest a
mild or weak aversive reaction to novel food presented prior to irradi-
ation, when tested 24 hours later. With varying power densities this

effect is not observed until pover densities of approximately 25 mW/cm?
are attained. The reaction typically disappears and the animals return
to pre-exposure baseline performance after about 2 days. This weak
reaction and rapid return to normal was noted as unusual as compared to
the typically pronounced nature and persistance of this particular
reaction as it is reported in the literature and seen in testing with

other illness-inducing stimuli.

Dr. Guy summarized his findings and present conclusions based on work
to date as follows:

With reference to his studies with CW radiation and acute

(short term) exposures, latency changes were observed in the

cat CNS experiments associated with tissue temperature increases
at peak absorbed power denmsities of 5 watts/Kg (approximately
equivalent to 3-10 mW/cm2 average power density to the cat's
head) .

Changes in isolated nerve studies appeared to be dependent on
hEating.

In the behavioral studies a threshold for observable effects
appeared to ocecur at 22.5 watts/Kg peak power density (spatial)
(estimated 5 watts/Kg average).
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. o Dr. John R. Thomas, Naval Medical Research Institute, Bethesda,
Maryland.

Dr. Thomas discusséd studies in which complex behavioral baselines
were used to assess the effects of low levels (around 10 mW/cmz) of
Pulsed and continuous wave microwave radiation. Rats were condi--
tioned to respond on multiple fixed-ratio, differential-reinforcement-
of-low-rate schedules (mult FR DRL). During FR schedules animals

were required to respond a specific number of times to produce a food
pellet and during DRL schedules a pellet was produced by responses
that followed a preceding response by a specified time interval. A
timeout period during which no responses were required occurred
between the termination of one schedule and the beginning of the other.
Several times per week the animals were exposed to microwave radiation
30 min. before an experimental session. Microwave levels of 1, 5, 10,
15 and 20 mW/cmz, employing pulsed and continuous wave S-band and
pulsed X-band fielc , were investigated. Generally, low rates of
responding which occurred on the DRL schedule increased and high rates
of responding which occurred on the FR schedule decreased as a result
of microwave radiation. Low microwave levels increased responding
during the timeout periods as much as 2000% of control values. Subtle
changes in performance patterns were observed at microwave levels as
low as 5 mW/cm2,

conditioned rats can be obtained at the exposure levels in these
experiments. He emphasized that the types of changes that occur in
the behavior as a function of exposure are very critically determined:
by the interaction between the organism and its environment.

Some behavior increases while some decreases, so the type of

behavior observed is very critical. More systematic use of these
techniques should result in establishing the importance of various
€Xposure parameters (e.g. frequency, etc.) in these responses.

. In summary, Dr. Thomas stated that a definite behavioral effect in

Dr. Don R, Justesen, U.S. Veterans Administration Hospital, Kansas
City, Missouri.

Dr. Justesen reviewed behavioral studies with conditioned rats
€xposed in a multimodal cavity to 2450 MHz or sham radiation daily
for 2 hours over 6 month periods to investigate the animals'

ability to detect the radiation, possible suppression of conditioned
behavior, ang the relationship of various energy do :s to observe
résponses. Animals were able to detect the radiation with thresholds
near 500 uW/g and a dose dependent suppression of conditioned
behavior wag found (e.g., the frequency of responding decrease

with increasing energy).

Dr. Justesen also discussed experiments based on the method of
valent temperatures to investigate radiation effects on 1 e

-~ equi
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growth behavior of unicellular organisms. The method was advanced
as a model system for exploring questions of thermal vs. nonthermal
effects. Suspensions grown at equivalent temperatures produced by
microwaves (2450 MHz) and conventional means were compared and
growth differences were found.

Bacill.is Sterothermophilus, at their optimal temperature for growth
(60°C), were found to grow at the same rate in the log-phase in the
microwave field as in a water bath, but there was earlier initiation
of grow . Rates of growth at non-optimal temperatures of 50 and 70°C
were also comparable, but in control suspensions, the de ay before
initiation of growth in log-phase was dramatically increased, the
controls usually lagging behind organisms of irradiated suspensions

by several hours.

Thermomyces Lanuginosa, a fungal-like organism, appears to grow at a

slower rate than coutrols in the microwave field, over a range of
temperatures (50 to 60°C) that overlaps that of ?ptimai growth.
Electronmicroscopic studies revealed a hyperproliferation of the plasma
membrane which appears uniquely associated with irradiation in this
organism. The effect does not appear to be greatly temperature
dependent within t : tested range. Aside from its slower rate

of growth and the membrane hyperproliferation, the irradiated organisms

appear to function normally.

In concluding comments Dr. Justesen discussed the question of power
density vs energy deposition or abSOrption.as the prime measure of
nonionizing radiation. He emphasized the 1m?ortance énd ?eed for
measures of absorbed energy in addition to ileld-den51ty in these
experiments--reasoning that, if there are 31gnif1cant nonthermal
interactions (effects not due to simple heating), the best way to.
demonstrate or establish this is to show that some grad?d effect is
not correlated with gr. ed levels of energy do§ing. ?his éppéars
to be e case with the "Frey" effect (RF hearing), since it is the
first derivative (slope of the leac ng ?dge) of the envelo? of
pulsed RF energy and not or y the quantity of energy that is
respons 1le for the effect. RF tearing appears to be a ona

1" ’e thermodynamic phenomenon.
Richland,

Mr. E. L. Hunt, Batel : Pacific Northwest L:¢ oratories,
Washington.

udies investigating behavioral

Mr. Hu | 44 jety of st
scussed a variety .45 and 2.88 GHz).

effects of microwave irradiation (2

Behavioral tests of general activity, swimming performance (endurance)

and a vigilance task (discrimination) were used to investigate acute
effects following a single 30-min exposure of adult mal? rats Fo 2.45
GHz microwaves (120 pulses/sec) in a multimodai resonating cavity.
General aq ivity was lowered in rats that received a 6.3 mW/g dose,
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whether the test started promptly or 1 hr post-exposure. Swimming
speed during a 5-hr test in a 6-m water alley was adversely affected

In trained rats that received a 11 mW/g (near lethal) dose, but not in
those that receivéd a 6.3 mW/g dose or that received the higher dose
and were tested 24 hrs. postirradiation. In the vigilance task, every

5 secs a brief sound or, infrequently, a brief light was presented and
a lever response earned, respectively, a time~out punishment or a
liquid reinforcement. Omission errors increased immediately post-
exposure, particularly after the higher 11 mW/g irradiation, but com-
mission errors did not increase. Behavioral changes were associated
with mild to severe body heating. It was noted that the effects on the
behavior of trained animals reflected alterations in performance rather
than an interference with learned skills.

Studies of other endpoints (e.g. convulsions, audiogenic seizures
in mice, etc) and dose/size relationships were also described.
Avoidance behavior studies in rats free to move between a shielded
or microwave illuminated portion of a divided cage were discussed
briefly. These experiments were similar to those conducted by Dr. Frey
although the frequency (2.88 GHz) was higher and some other aspects
of the exposures differed. This work is still in progress and
results to date are, as yet, inconclusive--a distinct aversive
effect was not observed at the power density levels in Dr. Frey's.
experiments, but observations at higher levels suggest a possible
aversion response.

In summary Dr. Hunt concluded that for the rat model for behavior

there are effects produced at levels that are only mildly thermalizing.
The kind of effect and how well determined or predictable it is

from the level of heating depends, in part, on the kind of behavior
studied. Additionally, he stressed the importance of obtaining
measures of both incident and absorbed energy in these studies.

Dr. Allan Frey of Randomline, Inc.

Dr. Frey discussed some of the many nervous system experiments

he has performed, principally, behavioral studies with rats which
indicated that they can in some manner ''detect'" .crowave radia-
Eions at relatively low power density levels and studies of RF
‘hearing" jp man, to further explore the bases or mechanisms
luvolved in thig phenomenon. His work has been primarily concerned
with pulsed radiation and UHF frequencies.

A shuttle pox was used to test the response of rats (detection, pre-
ference/avoidance) to the presence of low level, UHF energy (1.2 GHz).
gats were placed in a box divided by a hurdle which permits them to
Jump from one side of the box to the other. One side is illuminated
with radiation apg the other is shielded.
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. power were not distinguishable (nor were the effects at 1.5 GHz
versus 2.45 GHz). In most experiments where convective heating

was used in control preparations, it was found that the micr rave
effects were more or less reproducible by ganglionic warning.
In some cases, however, the firing pattern changes in some neurons
resulting from microwave irradiation were definitely not "thermally
reproducible." A consideration of the current densities needed
leads to speculation that firing pattern changes not ascribable
to warming could be attributed to polarizing currents produced
by microwave rectification.

In summary Dr. Seaman concluded that single cell recordings can be
made during irradiation, with little or no artifacts, using the

strip line technique. This technique also has the advantage permit-
ting fairly good calculations of absorbed power. As far as neurons are
concerned, it appears that there are neurons sensitive to very low
levels of microwave radiation, probably due mostly to their .gh
temperature sensitivity; although some of the responses observed

could not be reproduced with heating in these experiments. Dr. Seaman
speculated that once the responses are catalogued for single neurons
in one system, it may be possible to extrapolate, using absorbed

power as a normalizing factor, to other nervous systems. Further
study of pulsed radiation (v.s. CW) seems in order, since most of the
responses which could not be explained by thermal considerations

. occurred under pulsed irradiation.
o

Dr. Mark DeSantis, Georgetown University, Washington, D.C.

Dr. DeSantis discussed experiments conducted with Dr. Ernest Albert
of George Washington University,designed to evaluate microwave
effects in the contral MErvous system (CNS) using light and trans-
mission electron microscopy.

Chinese hamsters were irradiated with continuous wave (CW) microwaves
(1700, 2450 or 3,000 MHz) at 50, 25 or 10 miW/cm?. Most exposures
were acute, for 30, 60 or 120 minutes, although a few animals were
exposed over several days for up to three weeks. TImmediately after
the last exposure or following a prescribed recovery period the
animals were anesthetized and perfused. Central nervous system
tissue from control and experimental animals were simultaneously
Processed either for light or electron microscopy. At all power
densities changes were observed in CNS neurons with 1700 and 2450 MHz
but, so far, not with 3,000 MHz exposures. The effects appear to be
reversible in acutely exposed animals allowed a 10-14 day recovery
period following exposure. Only certain areas of the CNS show
vacuolation and tigrolysis of neuron cell bodies after exposure

to microwaves. Hypothalamic and subthalamic neurons of the cerebellum,
spinal cord motor neurons, and trigeminal mesencephalic nucleus
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neurons did not. Electron microscopy revealed a decrease in the
rough endoplasmic reticulum and ribosomes of hypothalmic neuron
cell bodies. Tests for disruption of the integrity of the blood-
brain barrier have given negative results so far.

In summary, Dr. DeSantis stated that there are detectable changes
in certain CNS neurons of animals exposed to some of the parameters
of microwave radiation tested. However, the reasons for these
changes cannot be unequivocally explained at this time. He noted
that temperature measurements were not made in these animals and
that more experiments with chronic exposures are needed.

SummaEX:

In addition to discussion and suggestions regarding specific research
presented and, more broadly, the approaches these investigations
represent (e.g. isolated neuron, nerve, EEG studies, behavioral and
biochemical assays), the following summary includes observations and
recommendationg pertaining to this area of research and the program in
general, made during, and in writing following, the work session and,
particularly, in the concluding discussion period.

1. There was general agreement that the session was of considerable

value in providing Council members, OTP and other attendees with an up-
to-date picture of the status of knowledge, research and major trends

in t is area. It was particularly useful to see representative projects

in a.given area . xtaposed, with opportunity for interaction and exchange
among investigat. s and other participants. This permitted a more

coherent view of the status and major "themes' and/or questions which have
emerged. Additionally, the exchange among investigators and others,
particularly the neurosience specialists from outside the MW field, resulted
in useful recommendations and suggested future directions relative to some

of the in vidual investigations.

2, Overall, it was clear that there has ber~ very real progress over the
Past 2-3 years ag evidenced by the emergence orf better defined trends and
k around some common themes. This, as

questions, wi | 5 "¢ ustering' of wor
comp. ‘ed with the more di, ersed scatter of a wide variety of unrelated

studies which characterized early efforts. In several instances similar
Studies are being undertaken in two or more independent laboratories to
confirm observations'(e.g. RF-hearing, certain behavioral stud ‘:s). IF was
noted that a considi able amount of material (and thinking) is beginning to
Crystallize with 5 degree of commonality, particularly with regard to
biochemical, endocrine and neuro-endocrine effects. Although there is a
great deal more commonality and interrelatable research, there is still a
need to accentuate complementary efforts and to build up activities

¥ 12 greater "eritical mass" as some tendency for an excessive fragmenta-
t . (numerous disconn ted, subecritical efforts) remains. This should,
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of course, not preclude new or innovative approaches. Although lab-to-
lab and investigator-to-investigator communications have improved
significantly, there is-.still a need to improve liaison and communication,
particularly among sponsoring agencies.

3. There is some very good work underway in the neural/behavioral area
and a reasonable diversity of approaches. Efforts to date have raised

a number of questions which can serve to focus continuing activities

to resolve these matters.- Much of this work 1s still in process, some
of the findings are still based on small numbers of experiments or
subjects and there are areas of uncertainity in some aspects of the
dosimetry. There are, nonetheless, substantive indications of effects
in the nervous system and behavior at this stage, warranting further
investigation. The mechanisms, specific exposure conditions and health
implications are not yet sufficiently understood or explainable, and
considerably more research will be required.

4, Considerable progress has been made in characterizing exposures,
procedures for experimenting within EM fields and dosimetry in general.
The level of sophistication and awareness of complexities in this area
has improved markedly, although difficulties remain in determining doses and
distributions of absorbed energy, etc. The importance of characterizing
both power densities and absorbed energy in a uniform and reproducible
manner in these experiments was emphasized by the discussants. The
desirability of publishing measurement guidelines, including re ating
incident field densities to absorbed power was pointed out. It was
indicated that such an effort is in progress. '

.  Some general comments included: discussion of the increasing

number of claims for compensation and awards in cases alleging injury

due to RF/microwave exposure which cannot now be adjudicated and their
implications in terms of cost and priorities; recent progress in
establishing international discourse and cooperation; and the desirability
of continuing and improving the exchange of information.

6. With regard to research in this area, it was noted that in some
studies effectg (on performance) were observable only during irradiation
while in others, similar effects were observed following exposure--a

hypothesis as to possible mechanisms which could account for this was
suggested. . :

7. 'With the phenomenon of RF hearing in mind, it was suggested that

caution be exercised in behavioral studies suggesting detection, .,

R;Z;iiiiﬁnior cueing of animals ?y RF to determine whether or not RF
& 1s involved or responsible.

8. Several studiesg indicated a greater or different biological effect
of pulsed ag compared with CW radiation--which, in one case, was greatest

\
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Attachment 1

OFFICE OF TELECOMMUNICATICNS POLICY

EXECUTIVE OFFICE OF THE PRESIDENT
WASHINGTON, D.C. 20504

October 18, 1974

ELECTROMAGNETIC RADTATION MANAGEMENT
ADVISORY COUNCIL

AGENDA
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OCTOBER 31ST AND NOVEMBER 1, 1974
1800 G STREET, N.W.
-. ROOM 730 - 8:30 AM
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WORK SESSION ON NERVOUS SYSTEM AND BEHAVIORAL
EFFECTS OF NONIONIZING EM RADTIATION

TIIURSDAY OCTOBER 31, 1974

I. MORNING - 8:30 AM

- Agency Program Associati

Dr. Donald Galloway
Food & Drug Administration, PHS
Bureau of Radiological Health

Dr, Susan.{. Bawin

Brain Research Institute
UCLA

_ Drs. Fraser/stavinoha*/iitchell
USAF School of Aerospace Medicine

Brooks Air Force Base (*University
of Texas)

Dr. Arthur Guy/pr. Richard Lovely
School of Medicine

University of Washington

II. AFTERNOON - 1:00 PM

ari T. Daryl Hawkins/Dr. John Schrot
ralter Reed Army Institute for Rescarch

Dr. John Thomas

Naval Medica Research Institute

BRH
¢

BRH and Navy

Air Force

BRH and Navy

Army

Navy




Agency Program ' soci:

' BRH
Dr. Donald Justesen
Laboratory of Experimental NeuroPSYCQOIOgY
U.S. Veterans Administration Hospita
Kansas City, Missouri

. Navy
Mr. Edward L. Hunt
Battelle Pacific NW Laboratories
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. te
— . icipants are no
Council members and other 41 ited particip

FRIDAY NOVEMBER 1, 1974

MORNING
Navy
Dr. Allan Frey
Randomline Inec,
Navy
Mr. Ron: d Seaman B
Duke University
BRH/Navy

Dr. Mark De Santis
Georgetown University

AFTERNOON

Discussion

d in the attachment.
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ERMAC MEMBERS ’ ) : - .

| 1., Dr. W. Ross Adey _
. Professor, Aratomy and Physiology )
- University of California, Los Angeles ' .
Director Space Biological Laboratory, Brain Research Institute

2. Professor Merril Eisenbud
Professor ang Director, Laboratory for
Environrental Studies, Institute of
Environmenta]l Medicine, New York
University Medical Center

3. Harold Gauper, Jr, o e i
Manager, Electrical Interference and Transients
Program, Research ang Developrent Center .
General Electric Company, Schenectady, lew Yor .

-

G, Dr. Willianm Taylor Ham, Jr. ) rsics
Professor ang Chairman Department ¢f Biophysic
Virginig Commonwealth University

5. H. Janet Healer

Consultant, Bioscience'Programs . e :
Dover, Massachusettg :

. Dr. Samuel Koslev, Special Assistant
Office of Assistant Secretary of Navy ‘

The Pentagon ! -

7. William ¥aldon Mumford, Engineering Consultant
Morris Plains, New Jersey

8. Dr, Herbert Tollack

Professor Eneritig of Clinical Medicine
George Washington Uaiversity
Washingtcn, D.C,

Censultant, Institute for Defense Analysis ' “
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NAME

R. Adey

Suzanne M. Bawin
Marlet H. Benedick
D. C. Brown

Bob Butenhoff
Robert E. Carter
Mark DeSantis

W. Dean, Jr.

LTC Ed Dodd
Donald N. Farrer
Allan Frey

Fred J. Friel, Jr.
Michael Gage
Robert Galambos
Don Galloway

Harold A. Gauper, Jr.

Arthur W, Guy
William T, Ham, Jr.
T. Daryl Hawkins
.DeWitt Hazzard

J. Healer

Louis N. Heynick
Susan Hockf i

Ed | nt

Dave Janes

Don R. Justesen

S. Koslov

A. Krai ch

George S. Ku

David Lee

Donald B. L dsley
Richard H. Lovely
Donald I. » lee
Don Mennie

John C. Mitchell
William Mumford
Don Myers

Herbert P a
Peter Polson
Elliot Postow
James Rabinowitz
Lawrence Reiter
Julius Ross

Tom Rozze 1

John A. Santolucito
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LIST OF ATTENDEES

REPRESENTING

UCLA/ERMAC
UCLA - Neurobiology
ITT Research Institute

OTP

USAEC (ERDA)

AFRRI '
Dr. E. Albert, G.W. Univ.
OTP

US Army/OTSG
USAFSAM, Brooks AFB, Texas
Randomline, Inc.
NASA - Fregq. Mgr. .
EPA, NERC, RTP, N.C. (Exp Biol Lab)
Univ. Cal., San Diego
FDA
General Electric/ERMAC
Univ. of Washington
Medical College of Va./ERMAC
Army - Walter Reed
FDA - BRH
0 '/ERMAC .
gtanford Research Institute
George Washington University
Battelle — Navy
EPA _
BRH - US Veterans Admin.
OASN-R&D 1RM2C

ience Trends '
3§XF Surgeon Generals Office
U.S. Dept. of Labor — OSHA
UCLA
University of Washington
N HS -

E SPECIR '
égiF School of Aerospace Medicine

ERMAC

IA .
george Washington Univ./ERMAC

Institute
tanford Research

Eavy Medical R&D Command
N.Y. Medical Center

EPA, RTP, N.C.

USsIA - A

ggﬁ, RTP, N.C. (Exp Biol Lab)
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Ron Seaman

John Schrot

Moris L. Shore
Charlotte Silverman
William B. Stavinoha
John R. Thomas

Paul A. Tyler

Paul F. Wacker

James M. Wyckoff
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REPRESENTING

Duke University (Navy)

Army - WRAIR

BRH - FDA

BRH - FDA

Univ. of Texas - San Antonio, Tex.
Navy

Navy

National Bureau of Standards, Boulder
DOC/NBS




TNVITED SPRCIALIST PARTICIPANTS

Dr. Donald B. Lindsley_
Department of Psychology
UCLA, Los Angeles, Cal. 90024

Dr. Robert Galambos
Department of Neurosciences
University of California

La Jolla, California 92037




























