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H.R.0608. A bill to amend the Agricultural
Adjustment Act of 1938 with respect to the
computation of payments for the produc-
tion of cotton in any drought year, and for
other purposes; to the Committee on Agri-
culture.

H.R. 0699. A bill to amend the Consolidated
Farmers Home Administration Act of 1961
in order to establish a special emergency
loan program for drought areas, and for
other purposes; to the Committee on Agri-
culture.

By Mr. CRANE;

H.J. Res. T74. Joint resolution: Stable Pur-
chasing Power Resolution of 1871; to the
Committee on Government Operations.

By Mr. SCHMITZ (for himself, Mr.
AsHBROOE, Mr. BRoYHILL of Virginia,
Mr. DickmwsoN, Mr. Rarick, Mr.
RousseLoT, and Mr, WAGGONNER) :

H. Con. Res. 360. Concurrent resolution
expressing the sense of the Congress with
respect to the obligations assumed by the
United States as a signatory to the Geneva
Convention of 1949 Relative to the Treat-
ment of Prisoners of War and the fulfillment
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of such obligations in connection with the
conflict in Southeast Asia; to the Commit-
tee on Foreign Affairs.

By Mr. ANDERSON of Tennessee:

H. Res. 529. Resolution to direct the execu-
tive branch to take a scientific approach to
eutrophication and its relationship to phos-
phates and phosphate detergents; to the
Committee on Interstate and Foreign Com-
merce.
By Mr. COLLINS of Texas (for him-

self and Mr. THoMPsoN of Georgia) :

H. Res. 530. Resolution to direct the Secre-
tary of Health, Education, and Welfare to
furnish certain documents to the House of
Representatives; to the Committee on Ed-
ucation and Labor.

MEMORIALS

Under clause 4 of rule XXTI,

240. The SPEAKER presented a memorial
of the Legislature of the State of Oregon,
ratifying the proposed amendment to the
Constitution of the United States extending
the right to vote to citizens 18 years of age
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and older, which was referred to the Com-
mittee on the Judiciary.

PRIVATE BILLS AND RESOLUTIONS

Under clause 1 of rule XXTI, private
bills and resolutions were introduced and
severally referred as follows:

By Mr. HELSTOSEI:

H.R.9700. A bill for the relief of Anthony
John Clark; to the Committee on the Judi-
ciary.

By Mr. DUNCAN:

H.R. 9T701. A bill for the relief of Eleftheria

Ligdis; to the Committee on the Judiciary.

PETITIONS, ETC.

Under clause 1 of rule XXII,

100. The SPEAKER presented a petition of
the mayor and the City Council of Fairbanks,
Alaska, relative to overriding the veto of the
President of the accelerated public works
bill, which was referred to the Committee on
Public Works.

SENATE—Thursday, July 8,

The Senate met at 12 o’clock noon and
was called to order by the President pro
tempore (Mr. ELLENDER) .

The PRESIDENT pro tempore. The
Chair has the pleasure and the honor to
present the very first lady ever to lead
the Senate in prayer. I present the Rev-
erend Dr. Wilmina M. Rowland, director,
educational loans and scholarships,
Board of Christian Education, United

Presbyterian Church, of Philadelphia,
Pa.
The Reverend Dr. Wilmina M. Row-
land offered the following prayer:

Eternal God, we thank You for reveal-
ing to us that You are our Father, and
that all persons are Your children. Some-
times we have called ourselves Your chil-
dren, but lived as if we thought others
were not.. When we forget that all per-
sons are members of the family of God,
forgive us, we pray. If we have despised
other men and women for their ignor-
ance, but denied them the means of
knowledge; if we have forced them to
fight for what they need, but condemned
their aggressiveness; or if we have of-
fered them no opportunities except serv-
itude, but complained because they were
nothing but servants, forgive us. Cause
us to look within ourselves and see there
all that we condemn in others.

O God, who daily bears the burden
of our life, we pray for humility as well
as forgiveness. As our country plays its
part in the life of the world, help us to
know that all wisdom does not reside in
us, and that other nations have the right
to differ with us as to what is best for
them.

God, our ruler of the universe, give to
every nation what we seek for our own
country—concern for the human needs
of every man and woman and child,
sensitivity to moral issues, strength to be
free and to carry the burden of freedom,
readiness to accept responsibility and not
to evade its consequences, deliverance
from cynicism and despair.

And now, for those who serve in this
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place, we pray that they may go through
today’s work with faithfulness, strong to
do justly, to love mercy, and to walk
humbly with You. All this we ask in the
name of Him whose life was perfect
faithfulness, and an unmeasured out-
pouring of love. Amen.

Mr. MANSFIELD. Mr. President, I
should like to yield the floor at this time
to the two distinguished Senators from
Pennsylvania.

Mr. SCOTT. Mr. President, today
marks a historic first, since this is the
first time in the long history of the Sen-
ate that the opening prayer has been
offered by a minister of the gospel who
is a very distinguished servant of God
and a very distinguished woman, whose
career has carried her far in the coun-
cils of the Presbyterian Church and who
is honored today, thanks to the sugges-
tion of our distinguished Chaplain, the
Reverend L. R. Elson, and with the warm
approval of the joint leadership.

Thus, we note this day with a great
deal of pleasure.

Mr. President, I ask unanimous con-
sent to have printed in the Recorp a short
biography of our Chaplain for the day
and yield to my distinguished colleague
from Pennsylvania (Mr. SCHWEIKER).

There being no objection, the biog-
raphy was ordered to be printed in the
REecorbp, as follows:

Born in Augusta, Ga., Dr. Rowland grad-
uated magna cum laude from Wilson Col-
lege, Chambersburg, Pa., with a B.S. degree.
She holds an M.A. degree from Yale Uni-
versity and a B.D. degree from Union The-
ological Seminary where she graduated cum
laude. In 1957 the honorary degree of Doc-
tor of Humane Letters was conferred upon
her by Wilson College.

Dr. Rowland was the twelfth woman to be
ordained to the ministry of word and sacra-
ment in the Presbyterian Church which now
has over 25 ordained women.

She is the author of “When We Pray,” pub-
lished in 18656 by Friendship Press, and nu-
merous articles and book reviews for na-
tional publications. She has also studied at
the New School for Social Research and was
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a staff member of the Merrill-Palmer Insti-
tute in Detroit.

Dr. Rowland has also been a teacher In
China and delegate to the World Council of
Christian Education in 1959. Dr. Rowland
has traveled extensively—in Europe, the Brit-
ish Isles, Asia, and South America. At the
present she is the Director, Educational Loans
and Scholarships of the United Presbyterian
Church in the United States, with offices in
the Witherspoon Bullding, Philadelphia, Pa.

Mr. SCHWEIKER. I thank my col-
league from Pennsylvania, the distin-
guished Republican leader, for yielding
to me.

I want to associate myself with his
remarks and to express my sense of
pride that not only all Pennsylvanians
but all the people of this country must
feel to have this important first, this
historic event take place today in the
Senate.

It is a real tribute not only to Dr. Row-
land, who is very deserving, for a long
and outstanding career in religious life
and in the ministry, but also to all women
everywhere in this country who pursue
the ministry as a way of life. It is a trib-
ute to all of them that the Reverend Wil-
mina Rowland was selected to partici-
pate today.

Mr. SCOTT. I thank the distinguished
majority leader for yielding this time
to us.

Mr. MANSFIELD. Mr. President, so
that this event will be marked clearly for
what is truly intended, that is a bipar-
tisan token of appreciation to the Rev-
erend Dr. Rowland, let me say that I
join wholeheartedly in the remarks of
the two distinguished Senators from
Pennsylvania.

All T can add is, amen.

MESSAGES FROM THE PRESIDENT

Messages in writing from the Presi-
dent of the United States, submitting
nominations, were communicated to the
Senate by Mr. Leonard, one of his
secretaries.
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EXECUTIVE MESSAGES REFERRED

As in executive session, the President
pro tempore laid before the Senate mes-
sages from the President of the United
States submitting sundry nominations,
which were referred to the appropriate
committiees,

(The nominations received today are
printed at the end of Senate proceed-
ings.)

THE JOURNAL

Mr. MANSFIELD. Mr. President, I ask
unanimous consent that the reading of
the Journal of the proceedings of
Wednesday, July 7, 1871, be dispensed
with.

The PRESIDENT pro temvore. With-
out objection, it is so ordered.

cO MEETINGS DURING

SENATE SESSION

Mr. MANSFIELD, Mr. President, I ask
unanimous consent that all committees
may be authorized to meet during the
session of the Senate today.

The PRESIDENT pro tempore. With-
out objection, it is so ordered.

AUTHORIZATION FOR ALL COMMIT-
TEES TO FILE REPORTS, THAT
MESSAGES MAY BE RECEIVED
FROM THE HOUSE OF REPRE-
SENTATIVES AND THE PRESIDENT
BY THE SECRETARY, AND THAT
THE PRESIDENT PRO TEMPORE BE
PERMITTED TO SIGN DULY EN-
ROLLED BILLS

Mr. MANSFIELD. Mr. President, I ask
unanimous consent that, from the con-
clusion of business today, until 5 p.m. this
afternoon, and between the hours of
10 a.m. and 5 p.m. on Friday, July 9, 1971,
all committees be authorized to file re-
ports, that messages may be received from
the House of Representatives and the
President by the Secretary, and that the
President pro tempore be permitted to
sign duly enrolled bills.

The PRESIDENT pro tempore. With-
out objection, it is so ordered.

ORDER OF BUSINESS

Mr. SCOTT. Mr. President, I yield back
the remainder of my time.

TRANSACTION OF ROUTINE
MORNING BUSINESS

The PRESIDENT pro tempore. Under
the previous order, there will now be a
period for the transaction of routine
morning business, not to exceed 30
minutes, with statements therein limited
to 3 minutes.

QUORUM CALL

Mr. MANSFIELD. Mr. President, I sug-
gest the absence of a quorum.

The PRESIDENT pro tempore. The
clerk will call the roll.

The second assistant legislative clerk
proceeded to call the roll.

Mr. MANSFIELD, Mr. President, I ask
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unanimous consent that the order for
the quorum call be rescinded.

The PRESIDING OFFICER (Mr.
STEVENSON), Without objection, it is so
ordered.

PROSECUTION OF PERSONS PUR-
LOINING GOVERNMENT SECRETS

Mr. BYRD of West Virginia, Mr, Presi-
dent, last week I addressed the Senate
with reference to the harm done the
country by the effectuation of a philos-
ophy behind Supreme Court decisions ex-
cusing misconduct because of the purity
of motive of the actor. It is obvious that
if “right” motive and nobility of pur-
pose are fo become enshrined as the
cornerstone of judging the culpability of
persons for their acts, then we have in-
deed arrived at the point where ends do
justify means and courts of law give way
to the psychiatrist’s couch.

These observations are made in the
context of the controversy surrounding
the leaking of the so-called Pentagon
papers and the newspaper publication of
them. A grand jury in Los Angeles has
returned an indictment charging Dr.
Ellsberg with holding and disseminating
the papers illegally. Because that matter
is now pending in court I would not wish
directly to comment further on this in-
dividual or any other person.

But this respect for ongoing court pro-
ceedings shou'd not restrain us from no-
ting general principles and the necessity
to adhere to them. I do not comment at
this time on the substances of the Penta-
gon papers, but it seems to me that this
leak, as well no doubt as other less no-
torious leaks, are fostered and encour-
aged by a feeling that ‘“‘going public” or
“going to the country” or some other
euphemism for betraying one’s Govern-
ment by spilling its secrets is justified by
some higher law of morality. If Govern-
ment will not do what one personally
wants or what one personally sees as the
only morally justified course of action,
then, as such people see it, that govern-
ment forfeits our respect and our loyalty
and, in their view, we are justified in
“turning it around” by any means at our
disposal.

No government can function if even
a few of its officers and employees har-
bor this view. There are many activities
of Government, to be sure, which should
be open and exposed. Much domestic ac-
tivity is of this type. And there is en-
tirely too much Government material
which is labeled ‘secret,” “top secret,”
and so forth, without proper justification.
But when we come to certain aspects of
formulation and execution of foreign pol-
icy and defense policy, some secrecy is
not only necessary, it is also indispen-
sable. Nations do not negotiate with each
other in goldfish bowls. If certain indis-
pensable functions cannot be carried out
in secret, then the Nation is in trouble.

For that reason, we must cut to the
foundation of an attitude that would de-
prive Government of its ability to con-
duct foreign affairs and military matters
with the degree of secrecy that the par-
ticular and special circumstances call for
in a given instance, New laws may or may
not be necessary,; time will tell. But a
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certainty is that prompt and vigorous
and successful prosecution of every per-
son employed in a sensitive Government
position who arrogantly takes upon him-
self the power to expose policies with
which he is in personal disagreement is
absolutely indispensable, Every person
has a right to dissent; but no person,
having taken on responsibilities to his
Government, should be allowed to carry
that dissent to levels which betray
vital secrets and violate laws against
espionage.

Failure to prosecute for whatever rea-
son can only encourage those with these
attitudes. Failure to prosecute will only
insure that leaks will become more and
more prevalent, more and more harmful.
Failure to prosecute can only allow a
mantle of respectability to fall upon the
shoulders of those who are already being
lionized for their “courage” and “higher
sense of responsibility.”

Thus, the Los Angeles grand jury
or other appropriate juries should be
pressed to continue their studies of Fed-
eral law violations in this case. Everyone
who took part in purloining these papers
should be prosecuted.

QUORUM CALL

Mr. BYRD of West Virginia. Mr. Pres-
ident, I suggest the absence of a quorum.

The PRESIDING OFFICER. The clerk
will call the roll.

The second assistant legislative clerk
proceeded to call the roll.

Mr. BYRD of West Virginia. Mr. Pres-
ident, I ask unanimous consent that the
order for the quorum call be rescinded.

The PRESIDING OFFICER. Without
objection, it is so ordered.

ORDER FOR RECOGNITION OF SEN-
ATOR BYRD OF VIRGINIA AND
FOR RESUMPTION OF PERIOD
FOR TRANSACTION OF ROUTINE
MORNING BUSINESS

Mr. BYRD of West Virginia. Mr. Pres-
ident, I ask unanimous consent that at
the conclusion of the period for trans-
action of routine morning business today
the distinguished senior Senator from
Virginia (Mr. Byrp) be recognized for
not to exceed 20 minutes, and that at the
conclusion of his remarks there be a re-
sumption of the period for the transac-
tion of routine morning business, for not
to exceed 30 minutes, with statements
therein limited to 3 minutes.

The PRESIDING OFFICER. Without
objection, it is so ordered.

COMMUNICATIONS FROM EXECU-
TIVE DEPARTMENTS, ETC.

The PRESIDENT pro tempore laid be-
fore the Senate the following letters,
which were referred as indicated:

REPORTS OF COMPTROLLER GENERAL

A letter from the Comptroller General of
the United States, transmitting, pursuant to
law, a report on opportunities for improving
the automated supply system of the Vet-
erans’ Administration, dated July 7, 1971
(with an accompanying report); to the Com-
mittee on Government Operations.

A letter from the Comptroller General of
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the United States, transmitting, pursuant to
law, a report on the community mental
health centers program—improvements
needed in management, health services and
mental health administration, Department of
Health, Education, and Welfare, dated July
8, 1971 (with an accompanying report); to
the Committee on Government Operations.

A letter from the Comptroller General of
the United States, transmitting, pursuant to
law, & report on further action by Veterans'
Administration could reduce administrative
costs and improve service to veterans receiv-
ing educational benefits, dated July 8, 1971
(with an accompanying report); to the Com-
mittee on Government Operations.

REPORT OF LADIES OF THE GRAND ARMY OF

THE REPUBLIC

A letter from the District of Columbia
representative, Ladies of the Grand Army of
the Republic, Washington, D.C., transmit-
ting, pursuant to law, a report of that orga-
nization, for the year 1970 (with an accom-
panying report); to the Committee on the
Judiclary.

PROPOSED LEGISLATION AMENDING THE SUBVER~
SIVE CoNTROL AcT OF 1950

A letter from the Attorney General sub-
mitting proposed legislation to amend the
SBubversive Activities Control Act of 1950, as
amended (with accompanying papers); to
the Committee on the Judiciary.

PROPOSED LEGISLATION PROVIDING OVERTIME
PAY FOR CERTAIN EMPLOYEES

A letter from the Chalrman of the Civil
Bervice Commission submitting proposed
legislation providing for overtime pay for in-
termittent and part-time general schedule
and other salaried employees who work in
excess of 40 hours in a week (with accom-
panying papers); to the Committee on Post
Office and Civil Bervice.

PrOGRESS REPORT OF THE NATIONAL
ACADEMY OF SCIENCES

A letter from the Executive Director of
the National Academy of Sciences reporting
on the progress of the Academy in connec-
tion with the Clean Air Act Amendments of
1970; to the Committee on Public Works.

PETITIONS

Petitions were laid before the Senate
and referred as indicated.
By the PRESIDENT pro tempore:
A Joint resolution adopted by the Congress
of Micronesia; to the Committee on Finance:
“SENATE JOINT RESOLUTION No. 14

“A Senate joint resolution respectfully re-
questing the United States Congress to
amend existing tariff laws to allow the same
treatment of Microneslan products enter-
ing into the United States as is provided
for insular possessions of the United
States
‘““Whereas, the United States as an Admin-

istering Authority has given and continues

to give sympathetic attention to the eco-
nomic plights of Microneela as evidenced by
annual grant funds to support the adminis-
tration of the Trust Territory and to carry
out public works projects, programs, and
services; and

“Whereas, trade and commerce between
the United States and Micronesia have been
hampered to a large extent by tariff restric-
tions imposed by the United States on Micro-
nesian products entering the United States
proper and its possessions and territories; and

“Whereas, appropriate amendments to the

Tariff Schedules of the United States (19

U.8.0.A. 1202) would greatly promote future

commercial interchange between the United

States and Mlicronesia and would further ad-

vance the well-being of the Micronesian

people; now, therefore,
“Be it resolved by the Senate of the Con-
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of Microhesia, Fourth Special Session,

1971, the House of Representatives concur-
ring, that the United States Congress be and
it is hereby respectfully requested to amend
its existing tariff laws to allow Micronesian
products to enter the United States on the
same basis as are the products of United
States insular possessions and territories; and

“Be it further resolved that the High Com-
missioner is hereby requested to use all means
at his disposal to support this Senate Joint
Resolution before the United States Con-
gress; and

“Be it further resolved that the Secretary
of the Interior is hereby respectfully re-
quested to use all means at his disposal to
support this Senate Joint Resolution before
the United States Congress; and

“Be it further resolved that certified coples
of this Senate Joint Resolution be trans-
mitted to the President of the United States;
the Speaker of the House of Representatives,
the President of the Senate, the Chairmen of
the House of Representatives Committees on
Ways and Means and Interlor and Insular
Affairs, and the Chairmen of the Senate
Committees on Finance and Interior and In-
sular Affairs of the United States Congress;
the Secretarles of the Departments of State
and the Interlor of the United States; and
the High Commissioner.”

A joint resolution of the Legislature of
California; to the Committee on Interior and
Insular Affairs:

“AsSsEMBLY JoINT REsoLuTiON No. 3

“Relative to the creation of a Golden Gate
National Recreation Area

“Whereas, Much of the natural beauty and
charm of the San Francisco Bay area is a
result of the relatively undeveloped state
and federal lands located on both sides of
the Golden Gate and in Fort Baker, Fort
Barry, Fort Cronkhite, Fort Mason, Fort
Miley, Fort Bcott, Fort Funston, and the San
Francisco Presidio; and

“Whereas, These federal lands provide sig-
nificant open-space areas within the other-
wise congested urban San Francisco Bay area;
and

“Whereas, There are numerous projects pro-
posed or planned for these federal lands
which would be disastrous to the public
interest in retaining open-space lands in
urban areas; and

““Whereas, Due to expected increase in urban
population within the San Francisco Bay
area the public need for urban open-space
lands will significantly increase with the
passage of time; and

“Whereas, It has been proposed that Fort
Baker, Fort Barry, Fort Cronkhite, Fort
Mason, Fort Miley, Fort Scott, Fort Funston,
and much of the San Francisco Presidio be
included in a Golden Gate National Recrea-
tlon Ares which would retain the natural
open-space character of such federal lands;
and

“Whereas, There are many parcels of land
owned by various federal agencies, the State
of California, the City of San Francisco, and
private parties, whoss inclusion in this proj-
ect would create a Golden Gate National Rec-
reation Area of approximately 10,000 acres
as the best possible use of such land; now,
therefore, be it

“Resolved, by the Assembly and Senate of
the State of California, jointly, That the
Legislature of the State of California re-
spectfully memorializes the President and
Congress of the United States to establish a
Golden Gate Natlional Recreation Area, to
include those portions of Fort Baker, Fort
Barry, Fort Cronkhite, Fort Mason, Fort
Miley, Fort Scott, Fort Funston, and the
Presidio not essential for the national de-
fense; and be it further

“Resolved, That those additional parcels
of federal, state, city, and private land which

would create an outstanding national recre-
ation area of more than 10,000 acres be in-
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cluded in the Golden Gate National Recrea-
tion Area; and be it further

“Resolved, That the Chief Clerk of the As-
sembly transmit copies of this resolution to
the President and Vice President of the
United States, to the Speaker of the House
cof Representatives, and to each Senator and
Representative from California in the Con-
gress of the United States.”

A joint resolution of the Legislature of the
State of Wisconsin; to the Committee on the
Judiciary:

“SENATE JOINT RESOLUTION 46

“Joint resolution ratifying an amendment to
the U.8S. Constitution relating to voting
rights of persons 18 and older
“Whereas, both houses of the ninety-sec-

ond Congress of the United States of Amer-

ica, at the first session, by a constitutional
majority of two-thirds, made the following
proposition to amend the Constitution of
the United States of America in the follow-
ing words:
“*‘S8J. Res. T
" ‘Resolved by the Senate and House of

Representatives of the United States of

America in Congress assembled (two-thirds

of each House concurring therein), That the

following article is proposed as an amend-
ment to the Constitution of the United

States, which shall be valid to all intents

and purposes as part of the Constitution

when ratified by legislatures of three-fourths
of the several States within seven years from
the date of its submission by the Congress:

*“ ‘Article —

“‘SecrroN 1. The right of citizens of the
United States, who are eighteen years of age
or older, to vote shall not be denied or
abridged by the United States or by any
State on account of age.

* ‘Sec, 2. The Congress shall have power to
enforce this article by appropriate legisla-
tion."; and

“Whereas, the people of the sovereign
State of Wisconsin, represented in Senate
and Assembly, have studied sald proposed
addition to the Constitution of the United
States and have reached a consensus that
the federal government be permitted thus to
alter the Constitution of the United States;
now, therefore, be it

“Resolved by the senate, the assembly
concurring, That said proposed amendment
to the Constitution of the United States of
America is hereby ratified by the legislature
of the State of Wisconsin: and, be it further

“Resolved, That copies of this joint resolu-
tion, certified by the Secretary of State, be
forwarded by the Governor to the General
Services Administration of the government
of the United States, in Washington, D.C.,
and to the presiding officer of each house of
the Congress of the United States.”

A joint resolution of the Legislature of the
State of Alabama; to the Committee on the
Judiciary:

“House JoinT RESOLUTION 10

“Ratifying the proposed amendment to the
Constitution of the United States granting
citizens elghteen years of age or over the
right to vote in State elections
“Whereas, the 92nd Congress of the United

States of America at its first Session, in both

Houses, by a Constitutional majority of two-

thirds thereof, adopted the following prop-

osition to amend the Constitution of the

United States of America in the following

words to wit:

“'JOINT RESOLUTION

“‘Resolved by the Senate and House of
Representatives of the United States of
America in Congress assembled (two-thirds
of each House concurring therein), that the
following article is pro as an amend-
ment to the Constitution of the United
States, which shall be valid to all intents
and purposes as a part of the Constitution
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when ratified by the Legislatures of three-
fourths of the several States within seven
years from the date of its submission by the

Congress: b1
ARTICLE

“‘Sgcrron 1. The right of citizens of the
United States, who are eighteen years of age
or older, to vote shall not be denled or
abridged by the United States or by any
State on account of age.

“‘Sgc. 2. The Congress shall have the
power to enforce this article by appropriate
legislation.’

“Now, therefore, be it resolved by the
House of Representatives of the State of
Alabama, the Senate concurring, That:

“1., The proposed amendment to the Con-
stitution of the United States as herein
shown be and the same is hereby ratified.

“2, Duly authenticated coples of this
resolution shall be forwarded by the Clerk
of the House to the Administrator of General
Services, Washington, D.C. and to the Presi-
dent of the Senate and the Speaker of the
House of Representatives of the Congress of
the United States.”

A resolution adopted by the Board of Com-
missioners of Ottawa County, Michigan,
memorializing Congress to allow old age
assistance and other categorical assistance
payments to persons In publicly run care
facilities; to the Committee on Finance.

REPORTS OF COMMITTEES

The following reports of committees
were submitted:

By Mr. PASTORE, from the Joint Commit-
tee on Atomic Energy, without amendment:

8. 2150. A bill to authorize appropriations
to the Atomic Energy Commission in ac-
cordance with section 261 of the Atomic En-
ergy Act of 1854, as amended, and for other
purposes (Rept. No. 92-249).

By Mr. SPAREMAN, from the Committee
on Forelgn Relations, without amendment:

S. Res. 136. A resolution requesting a ne-
gotiating conference in reference to the
prices of wheat.

By Mr. MANSFIELD, for Mr. Long, from
the Committee on Commerce, with amend-
ments:

S. 696. A bill to provide for a coordinated
national boating safety program (Rept. No.
92-248).

INTERNATIONAL WHEAT AGREE-
MENT, 1871 —EXECUTIVE REPORT
OF A COMMITTEE

As in executive session, Mr. SPARKMAN,
from the Committee on Foreign Rela-
tions, reported favorably, without reser-
vation, the International Wheat Agree-
ment, 1971, Executive F, 92d Congress,
first session, and submitted a report (Ex-
ecutive Rept. No. 92-7) thereon, which
was printed.

INTRODUCTION OF BILLS AND
JOINT RESOLUTIONS

The following bills and joint resolu-
tions were introduced, read the first time
and, by unanimous consent, the second
time, and referred as indicated:

By Mr. PROUTY:

S. 2233. A bill to authorize a study of the
financing of post secondary education in the
United States, and for other purposes. Re-
ferred to the Committee on Labor and Public
Welfare.

By Mr. BEALL:

8. 2234. A bill to amend the Internal Rev-
enue Code of 1954 to remove the 2-year limi-
tation during which an individual may
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qualify as a surviving spouse. Referred to the
Committee on Finance.
By Mr. McGOVERN:

8. 2235. A bill to permit officers and em-
ployees of the Federal Government to elect
coverage under the old-age, survivors, and
disability insurance system. Referred to the
Committee on Finance.

STATEMENTS ON INTRODUCED
BILLS AND JOINT RESOLUTIONS

By Mr. PROUTY:

S. 2233. A bill to authorize a study of
the financing of post secondary educa-
tion in the United States, and for other
purposes. Referred to the Committee on
Labor and Public Welfare.

POST SECONDARY EDUCATION FINANCING
STUDY ACT

Mr. PROUTY. Mr. President, I intro-
duce for appropriate reference a bill en-
titled the Post Secondary Education Fi-
nancing Study Act. I ask unanimous con-
sent that the full text of the bill be
printed in the Recorp following my re-
marks.

The PRESIDENT pro tempore. With-
out objection, it is so ordered.

(See exhibit 1.)

Mr. PROUTY. Mr. President, on June
30, the Subcommittee on Education of
the Committee on Labor and Public Wel-
fare ordered reported to the full commit-
tee a higher education bill which I con-
sider to be a landmark measure as great
in import and impact as the National
Defense Education Act of 1958. I am con-
fident that when this bill is reported by
the Labor and Public Welfare Commit-
tee, Senators will share my assessment
of this measure and hopefully my enthu-
siastic support of it.

The bill I introduce today anticipates
support for the committee’s action and
looks beyond this landmark measure to
distant landmarks as yet uncharted.

The purpose of this bill is simple—it
requires the Secretary of the Department
of Health, Education, and Welfare to
conduct a comprehensive study of the
financing of post secondary education.
While the purpose of this measure is sim-
ple, the problems faced in conducting
such a study are complex for the very
course of our Nation depends in large
measure on our educational processes.

It is not an easy task that this bill pro-
poses, but it is necessary. Coincident with
the accolades that the forthcoming
higher education bill deserves should be
the acknowledgement that while it repre-
sents a great step ahead, there remain
more steps to be taken.

The bill I introduce today provides a
broad mandate for the Secretary’s study,
yet it, also, specifies certain avenues
of investigation.

The measure seeks a general review of
the past and present patterns of financial
support for education from all sources,
private, local, State, and Federal and an
investigation of alternate appropriate,
future roles for each source.

Earlier I referred to the National De-
fense Education Act of 1958, and I would
like to explore briefly the changes in post
secondary education since the passage
of that act.

In 1958, students attended public and
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private universities in about the same
numbers. Today there are more than two
times the number of students attending
public universities as those who attend
private universities. By 1980 this ratio
is expected to increase to 4 to 1 in favor
of public universities. Many of our pri-
vate colleges are hard pressed financially,
experiencing either a *“crisis” or a
“crunch” as the condition is alternatively
described. The need for some form of
Federal institutional support is appar-
ent, yet the precise and equitable for-
mula for any general aid seems elusive
while a “student following” aid formula
is within our grasp. It must, also, be
remembered that for the forseeable fu-
ture Federal institutional aid will have to
compete with student aid for precious
Federal resources.

_In the ordering of our priorities, I be-
lieve that we must first consider the fi-
nancial needs of our young people who
are present and potential students.

At the time of passage of the NDEA,
most student aid was available only from
the few private universities with sub-
stantial endowments. Opportunities for
higher education were offered only to
the affluent or those of moderate means
and exceptional ability. Today, through
the Federal role begun with the NDEA
and expanded significantly with the
Higher Education Act of 1965 and
amendments thereto, the Federal Gov-
ernment provides some $2 billion an-
nually in student assistance to meet in
part the needs of 71 percent of the stu-
dents who require some type of financial
aid in order to enroll, continue or com-
plete their postsecondary education.

Soon the Labor and Public Welfare
Committee will report a measure which
will provide for the first time a federally
assured minimum level of support for
every young American, who seeks to con-
tinue his education beyond high school.

I shall welcome the passage of this
bill particularly, because it embodies the
essential element of assurance.

Beyond the minimum level of student
assistance to be assured and supple-
mentary grants responding in part or
whole to the costs of a student’s educa-
tion lies a problem which I have been
weighing throughout the deliberations
on the higher education bill.

This problem stems from the vast dif-
ferences in the costs of education among
different types of postsecondary institu-
tions and curriculums. While it is clearly
the responsibility of the Federal Govern-
ment to promote equal educational op-
portunity for all young Americans, it
does not follow that the American tax-
payer should be compelled to automati-
cally pay the student’s entire bill regard-
less of the cost of his education. But it is
clearly the Federal Government’s respon-
sibility to look to ways to help students,
who seek a more expensive education,
meet these higher costs after other forms
of assured and discretionary student as-
sistance are exhausted.

To me it is time to look beyond the
present measure of students assistance,
which is based solely on present need. I
believe education is an investment for the
individual as well as the Nation. I know
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this investment pays off in tangible and
intangible rewards.

It seems to me time to consider addi-
tional forms of student assistance that
respond to a student’s future ability to
pay.

I see such additional aid mechanisms
taking three possible forms, each of which
my bill would require the Secretary of
House, Education, and Welfare to
investigate.

The first form is income contingent
lending, which is known as the pay as you
earn—PAYE—system. Simply put, in the
PAYE system borrowers are required to
repay a certain percentage of their in-
come per $1,000 borrowed and those bor-
rowers who become more affluent, in
effect, subsidize those who become less
affluent. The percentage of repayment
works in the same manner as a life in-
surance premium,

Many variations of the PAYE proposal
have been advanced and Yale University
and Duke University now have experi-
enced PAYE plans under way. Governor
Gilligan of Ohio has proposed a plan of
deferred payments, where the student
contributes to the cost of his education
after he leaves school.

The PAYE system is alluring in con-
cept, but not without difficulties in im-
plementation. The potential problems are
too vast to explore today and are rightly
a matter for the study I propose.

However, I should point out two essen-
tial components required to insure the
success of a PAYE system. First, is the
need for actuarial accuracy in estimating
the future income profile of any group
of lenders. Second, is the need for a
large capital base to begin a PAYE sys-
tem. Here there are many alternatives
to consider. It may be that PAYE plans
could be developed with the various
States providing the capital base. Per-
haps the Federal Government could pro-
vide the capital or serve as the guaran-
tor of sound State or institutional PAYE
plans.

If full protection of the fiscal integ-
rity of the Social Security Trust Fund
could be assured, the trust fund might be
used as a capital base with the fund in-
vesting in students as well as Federal pa-
per. Alternatively a quasi-public corpo-
ration could be set up as a capital base
for a PAYE system. The alternatives are
vast and exciting to explore and I am
hopeful that this study I propose will
explore them completely.

The second form of student assistance
referred to in my bill is less complex
than the PAYE system, because it would
retain the concept of a fixed obligation
contained in the existing national de-
fense student loans and guaranteed stu-
dent loans. I propose that the Secretary
investigate the desirability and feasibility
of graduated repayment schedules for
federal or federally insured student
loans. At present many students are re-
luctant to assume debts on a fixed re-
payment schedule of equal installments,
because such installments are excessively
burdensome in the early, low-income
years. If loan programs could be adjusted
on a graduated basis, the installments
would respond to ability to pay with
smaller installments in the early, low-
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income years and larger installments in
the later, high-income years. Such a re-
adjustment of present loan programs
would, I believe, make them more attrac-
tive to students.

The third form of loan assistance re-
quired to be studied by my bill is similar
to the szcond. It would take into con-
sideration the borrower’s income in the
repayment process by either deferring
or cancelling the repayment in any given
year if the repayment exceeded a certain
percentage of the borrower’s annual in-
come.

As with the second form of student
assistance, this form would reduce the
anxiety of potential, young borrowers
about large repayments during times of
small incomes.

Mr. President, all three of the new
forms of student loan assistance I pro-
pose that the Secretary of Health, Edu-
cation, and Welfare study are based on
the same concept—the recognition that
the ability to repay a student loan is more
properly a product of a student's future
earnings than of a student’s present need.

I am hopeful that the study I propose
will be conducted and result in a favor-
able determination as to a source or
sources of capital and the ability to pre-
dict future earning profiles for large
groups of borrowers.

I should note, Mr. President, that my
bill specifies these three proposed forms
of student assistance only as part of a
general study of alternative forms of
student assistance. Thus, it is likely that
the study would yield other new forms of
assistance for Congress to consider.

What is to me most important is that
we constantly have before us new ideas
and concepts on financing postsecondary
education together with a clear view of
the past flow and projected need for fi-
nancial support from the various sectors
of our economy.

My bills proposes to provide Congress
and the Nation the new ideas and con-
cepts and at the same time an overview
of the financial history, present condi-
tion, and future needs of postsecondary
education.

I would suggest that I cannot foresee
the development of one single form of
student aid responding to the varying
needs of our diverse student population.
On the contrary, I envision the continua-
tion of a package of Federal student aid
programs which should begin with as-
sured grants and move gradually toward
loan programs. The Federal responsibility
is now and should remain to provide a
floor of postsecondary educational sup-
port for every young American. Beyond
that, the Federal Government, in concert
with the States, localities and private
sections, should in every way possible, in-
sure the availability of assistance for
every young American to go as far as he
wishes in pursuit of his education.

In March of 1970, President Nixon
said:

No qualified student who wants to go to
college should be barred by lack of money.
That has long been a great American goal;
I proposed we achieve it now.

Mr. President, with the measure shortly

to be reported by the Labor and Public
Welfare Committee, we shall be able to
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achieve this “great American goal.” But
historically, we, as a people, have set new
goals as soon as old goals are met. Today,
I foresee the day when not only is a post-
secondary education available to all who
seek it, but the means are available for
every young American to pursue his edu-
cation as far as he chooses within the
limits of his ability.

The study I propose today looks to the
goal beyond the goal we are about to
reach and I am anxious to proceed to
respond to the needs of a changing stu-
dent, a changing educational system, and
a changing Nation.

EXHIBIT 1
S. 2233

A bill to authorize a study of the financing
of postsecondary education in the United
States, and for other purposes
Be it enacted by the Senate and House

of Representatives of the United States of

America in Congress assembled, That this

Act may be cited as the ''Post Secondary

Education Financing Study Act”,

STATEMENT OF PURPOSE

Sec, 2, It is the purpose of this Act to au-
thorize a study of the impact of past, present,
and anticipated private, local, State, and
Federal support for postsecondary education,
the appropriate role for the States in support
of higher education, alternative student as-
sistance programs, and the potential Federal,
State, and private participation in such pro-
grams,

Sec. 3. (a) The Secretary of Health, Educa~-
tion, and Welfare (hereinafter referred to as
the “Secretary”) shall conduct a thorough
study and Investigation of the impact of
past and present support and the appropriate
level of future support for higher education
from private sources and from Federal, State,
and local governments.

(b) In conducting such investigation and
study, the Secretary shall consider—

(1) alternative models of State and local
support for postsecondary education;

(2) new Federal initiatives to comple-
ment alternative State and local programs;
and

(3) alternative forms of student assist-
ance, including—

(A) loan programs based on income con-
tingent lending;

(B) loan programs which utilized fixed,
graduated repayment schedules; and

(C) loan programs which provide for can-
cellation or deferment of part or all of re-
payment in any given year based on a cer-
tain level of a borrower's income; and

(4) the potential Federal, State, local, and
private participation in such programs.

Sgec. 4. In order to carry out the provisions
of this Act, the Secretary is authorized to—

(1) enter into contracts with institutions
of higher education and other appropriate
individuals, public agencies, and private or-
ganizations;

(2) appoint and fix the compensation of
such personnel as may be necessary;

(3) employ experts and consultants in ac-
cordance with section 3109 of title 5, United
States Code;

(4) utilize, with their consent, the serv-
ices, personnel, information, and facilities
of other Federal, State, local, and private
agencies with or without relmbursement;
and

(6) consult with the heads of such Federal
agencies as he deems appropriate.

Bec. 5. Not later than December 31, 1972,
the Secretary shall report to the President
and Congress the results of the investigation
and study suthorized by this Act, together
with such recommendatlons, including rec-
ommendations for legislation, as he deems
appropriate.
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(1) alternative models of State and local
support for postsecondary education.

(2) new Federal initiatives to complement
alternative State and local programs: and

(3) alternative forms of student assistance,
including—

(A) loan programs based on income con-
tingent lending;

(B) loan programs which utilized fized,
graduated repayment schedules; and

(C) loan programs which provide for can-
cellation or deferment of part or all of re-
payment in any given year based on a certain
level of a borrower's income; and

{4) the potential Federal, State, local, and
private participation in such programs.

Sec. 6. There are authorized to be appro-
priated such sums, not to exceed $5,000,000,
as may be necessary to carry out the provi-
slons of this Act.

By Mr. BEALL:

S. 2234. A bill to amend the Internal
Revenue Code of 1954 to remove the 2-
year limitation during which an indi-
vidual may qualify as a surviving spouse.
Referred to the Committee on Finance.

Mr. BEALL. Mr. President, I send to
the desk a bill designed to correct an “in-
equity” in our Federal tax laws with re-
gard to widows with children. This bill
would extend to such widows on a per-
manent basis the right to continue to
take advantage of the joint return tax
rate.

Under present law, a widow may file a
joint return for the taxable year in which
her spouse dies. In addition, a widow,
who has not remarried and who main-
tains a household for a dependent child
or stepchild, may also use the joint re-
turn tax rate for 2 additional taxable
years following the year in which the
spouse died. Certainly the death of a
father to a family is not only a great
personal loss, but often is an economic
disaster for a family. This problem was
brought to my attention by a Maryland
constituent, Mrs. Richard Schwartz, who
had this to say about the problem:

The family’s greatest casualty is the loes
of the father, companion, head of household
and bread-winner. Yet the widow and chil-
dren are taxed at a higher rate on the in-
come received than couples filling joint in-
come tax returns.,

Why can't widows clalm the true loss (casu-
alty) of income? Because this inequity re-
quires action by Congress for any change. The
widows do not have a lobby representing
thelr cause in Congress, They are too busy
irying to0 make up for the loss of a father
to their children and supporting and educat-
ing the children to the best of thelr abllity,

Thus this precludes the widows organizing
a8 a group to lobby Congress for a tax that
meets "ability to pay’. This has always been
a basic principle underlying the income tax
laws of the Unlted States. The widow with
children pays 20% more taxes for equivalent
income than other family units.

Is not the loss of a father the greatest
loss the family experiences; and yet the fam-
ily pays 20% greater tax for this loss.

I agree, Mr. President, that the loss
of the father in most cases is a great
economic blow to a family, a family which
then needs as much help as it can In
order to continue, following the loss of
one who is normally the principal bread-
winner,

To do equity for such widows with mi-
nor children and to ease her problems and
burdens somewhat, I introduce this
measure today and would hope that the
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Benate Finance Committee and the Con-
gress will give favorable consideration to
it.

By Mr. McGOVERN:

S.2235. A bill to permit officers and
employees of the Federal Government to
elect coverage under the old-age, sur-
vivors, and disability insurance system.
Referred to the Committee on Finance.

SOCIAL SECURITY AND FEDERAL EMPLOYEES

Mr. McGOVERN. Mr, President, in
1966, Representative Eugene J. Keogh of
New York introduced a bill to give Fed-
eral employees the option of coming
under the Federal social insurance sys-
tem. This year the same bill has been
introduced in the House of Representa-
tives by Representative James H, SCHEUER
of New York as H.R. 1665.

Many Federal employees are actively
seeking to have this option and there is
no plausible reason why it should be
denied to them. If Federal employees are
denied the opportunity to join the social
security program, they are denied cer-
tain important benefits available to other
Americans. In effect, they are the object
of discrimination simply because they
work for the Federal Government. That
discrimination should now end.

‘When he first introduced the bill, Rep-
resentative Keogh made a comprehensive
statement on the subject. I ask unani-
mous consent that his remarks on May
25, 1966, be printed in the Recorp at this
point, together with the text of the bill
that I have introduced today.

There being no objection, the remarks
and bill were ordered to be printed in
the Recorp, as follows:

ELECTIVE COVERAGE OF FEDERAL EMPLOYEES
UNDER THE SOCIAL SECURITY SYSTEM

Mr. KeogH. Mr. Speaker, I have today in-
troduced legislation to permit Federal em-
ployees to elect to come under the Federal
social insurance system established by title
II of the Social Security Act. I hope this
legislation will resolve, finally, the question
of coverage of the single largest group of
employees In the United States who have
been denied the privilege of obtaining the
benefits of our very fine and very sound old-
age, survivors, and disability insurance pro-
tection. This is & matter which has been
under consideration by boards and bureaus,
committees and commissions, both in, and
out, of the Congress, for more than 15 years.
It has been considered by Cabinet-level com-
missions, by departments of Government,
and by the Committee on Ways and Means
on numerous occasions. It is time for action
and not another 15 or 10 or 5 years or even
1 year of discussion. Our Federal Govern-
ment, as the largest single employer in the
United States, can ill afford to continue in
the anomalous position of refusing to per-
mit its employees this protection which it
has afforded to 95 percent of all the other
citizens of the United States. I believe the
legislation which I have today introduced
resolves the problems fairly, equitably, and
in the best interests of both the employees
and the U.8. Government.

In brief, the solution embodied in my bill
is to permit Federal employees to make a
cholce as to whether they will come under
the social security system in addition to their
civil service retirement coverage. Private em-
ployees get social security coverage in addi-
tion to whatever private pension they may
have. New employees would have 2 years from
the date of their employment within which
to file a certificate indicating their desire for
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such coverage. Existing employees would like-
wise have 2 years to make such election. This
election generally can be retroactive for a 1-
year period if the employee so chooses and
if he pays the tax due. In addition, in order
that employees might have a further oppor-
tunity, because of changed family or finan-
clal conditions, and so forth, to elect cover-
age, the bill provides that at the end of a 5-
year period, each employee will have one
further chance to elect . There
would be 6 months within which to elect
coverage at that point.

The bill provides that the employee shall
pay the employee tax. This would be done
by the employer—the Federal agency—with-
holding the appropriate amount,

Mr. Speaker, without going into further
detall of this bill, permit me to point out
that with regard to its actuarial soundness,
it follows the precedent established last year
when coverage was extended to 114 million
individuals who receive earnings in the form
of tips and gratuities by providing that only
the employee share of the tax shall be pay-
able and that the employer share shall not be
payable. Therefore, there would be no budg-
etary impact, It would not cost the Federal
Government a single penny. The Chief Ac-
tuary of the Social Security Administration
testified that extension of social coverage to
be the 11 million individuals who receive

in the form of tips by payment of
the employee share of the tax was an ac-
tuarially sound solution to that coverage
problem. This would be equally true of ex-
tension of coverage to Federal employees be-
cause they are, as a group, generally conceded
to be superior risks In terms of insurance
actuarial considerations. I believe the major-
ity will elect coverage. There would be no
adverse selection, because they would have to
come in at one of two points in time, or be
barred from coming in.

Therefore, the solution which my bill em~
bodles is actuarially sound; it is in the in-
terest of the employees because it permits
them to make the election in their own in-
terest; and it is in the interest of the U.S.
Government not only from a budgetary
of view but also because it closes the final
large gap of coverage which remalns under
the soclal security system and removes the
quite legitimate criticism that the U.S. Gov-
ernment has denied its own employees cov-
erage which it has mandatorily extended to
employees of private organizations and em-
ployers.

Mr. Speaker, I shall use every parliamen-
tary means at my command to secure favor-
able consideration of this legislation dur-
ing this sesslon of the BSth Congress.

8. 2236
Be it enacted by the Senate and House
of Representatives of the United States of
America in Congress assembled, That section
210 of the Social Security Act is amended by
adding at the end thereof the following new
subsection:

“"ELECTIVE COVERAGE OF SERVICE PERFORMED BY
FEDERAL OFFICERS AND EMPLOYEES

“{p) The term ‘employment’ shall, not-
withstanding the provisions of subsection
(a), Include service otherwise excluded from
such term by paragraph (5) or (6) of such
subsection which is performed during the
period for which a certificate, filed pursuant
to section 3121(r) of the Internal Revenue
Code of 1954, is in effect with respect to
such service.”

Sec. 2. Bection 3121 of the Internal Reve-
nue Code of 1954 (definitions relating to tax
under Federal Insurance Contributions Act)
is amended by adding at the end thereof the
following new subsection:

“(r) ELecTivé CoVERAGE OF SErvVICE PER-
FORMED BY FEDERAL OFFICERS AND EMPLOY-

"'(1) WAIVER OF EXCLUSION.—AnNy individ-
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ual performing service which (without re-
gard to this subsection) is excluded from
‘employment’ by paragraph (5) or (6) of
subsection (b) may file a certificate (in such
manner and form and with such official as

may be prescribed by regulations made un-

der this chapter) certifying that he elects
to have the insurance system established by
title II of the Social Security Act extended
to service described in paragraphs (5) and
(6) of subsection (b) performed by him. For
purposes of this chapter other than for pur-
poses of the taxes imposed by section 3111,
the term ‘employment’ shall, notwithstand-
ing the provisions of subsection (b), include
service otherwise excluded from such term
by paragraph (5) or (6) of such subsection
which is performed by him during the period
for which such certificate is in effect.

“(2) TIME FOR FILING CERTIFICATE.—

“(A) INITIAL FILING PERIOD.—Any individ-
ual who desires to file a certificate pursuant
to paragraph (1) must, except as provided in
subparagraph (B) of this paragraph, file such
certificate before the close of the second
calendar year ending after the date of the
enactment of this subsection during one or
more calendar quarters of which he was paid
remuneration of $50 or more for service de-
scribed in ph (5) or (6) of subsection
(b) which (without regard to this subsec-
tion) is excluded from ‘employment’.

“(B) ADDITIONAL FILING PERIOD.—AD indl-
vidual who could have filed a certificate pur-
suant to paragraph (1) during the initial fil-
ing period provided by subparagraph (A) of
this paragraph but did not do so may file
such certificate at any time during the six-
month period beginning five years after the
close of such period.

“(C) NoTICE TO EMPLOYER.—AN individual
filing a certificate pursuant to paragraph (1)
shall give such notice thereof to the head of
the Federal agency or instrumentality in or
by which he is employed, at or before the
time of filing such certificate, as may be pre-
scribed in regulations made under this chap-
ter.

*(3) EFFECTIVE PERIOD OF CERTIFICATE—A
certificate filed by an individual pursuant to
this subsection shall be effective with respect
to all calendar quarters beginning with the
calendar quarter in which it is filed; except
that such certificate may be effective begin-
ning with any of the 4 calendar quarters im-
mediately preceding the calendar quarter in
which it is filed if (A) the indlividual so re-
quests in the centificate (specifying one of
such 4 calendar qusarters) and (B) the cer-
tificate is accompanied by an amount equal
to the taxes which would have been payable
under section 3101 with respect to all serv-
ice described in paragraphs (5) and (6) of
subsection (b) which was performed by him
during the quarter so specified and all sub-
sequent calendar quarters ending before the
calendar quarter in which the certificate is
filed if such service had not been excluded
from ‘employment’ at the time it was per-
formed. An election made pursuant to this
subsection shall be irrevocable.”

Sec. 3. (a) Section 205(p) (1) of the Soclal
Becurity Act is amended (1) by striking out
“and including service” and inserting in lieu
thereof "including service”, and (2) by in-
serting after '“to which the provisions of sec-
tion 210(o) are applicable,” the following:
“and including any service to which the pro-
vistons of section 210(p) (relating to elective
coverage) are applicable,”.

(b) Section 3122 of the Internal Revenue
Code of 1954 (relating to Federal service) is
amended—

(1) by striking out “and including service"
and inserting in lieu thereof “including serv-
ice” In the first sentence;

(2) by inserting after “to which the provi-
sions of section 3121(p) are applicable,” in
the first. sentence the following: *“and in-
cluding any service to which the provisions
of section 3121(r) (relating to elective cover-
age) are applicable,”; and
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(3) by adding at the end thereof the fol-
lowing new sentence: “The Secretary or his
delegate shall prescribe such regulations and
establish such procedures as may be appro-
priate to insure that the heads of the various
Federal agencles and instrumentalities know
at all times which of their employees are
performing service to which the provisions
of section 3121(r) are applicable; and, not-
withstanding the first sentence of this sec-
tion, such regulations and procedures may
permit the Secretary or his delegate to make
the determinations described in such sen-
tence and provide for the collection of the
tax imposed by section 3101, with respect to
an employee performing such service, in a
case where it is not feasible for the head of
the Federal agency or instrumentality in-
volved to do s0."

Bec. 4. The amendments made by this Act
shall apply only in the case of service with
respect to which certificates are filed (pur-
suant to section 3121(r) of the Internal Rev-
enue Code of 1954, as added by section 2 of
this Act) In calendar quarters beginning
more than 20 days after the date of the
enactment of this Act.

ADDITIONAL COSPONSORS OF BILLS
AND JOINT RESOLUTIONS
B. T7, 8. 278, 8. 1781, AND S8.J. RES, 15

Mr. NELSON. Mr. President, I ask
unanimous consent that at the next
printing of Senate Joint Resolution 15,
the name of the Senator from Alaska
(Mr. STevENS) be added as a cosponsor.

I also ask unanimous consent that at
the next printing of S. 1781, the Clean
Water Financing Act, the names of the
Senator from Oregon (Mr. HATFIELD) and
the Senator from Utah (Mr. Moss) be
added as cosponsors.

Also, I ask unanimous consent that
at the next printing of 5. 278, a hill to
control shoreline erosion, the name of
the Senator from Michigan (Mr. GrirF-
FIN) be added as a cosponsor.

I also ask unanimous consent that at
the next printing of S. 77, the Mined
Lands Restoration and Protection Act,
the name of the Senator from Illinois
(Mr. STEVENSON) be added as a co-
sponsor.

The PRESIDING OFFICER (Mr.
STEVENSON) . Without objection, it is so
ordered.

8. 1311

At the request of Mr. PEarson, the Sen-
ator from Massachusetts (Mr. BROOKE)
and the Senator from Minnesota (Mr.
HumpHREY) were added as cosponsors of
S. 1311, the Newsmen's Privilege Act of
1971,

8. 2097

At the request of Mr. Percy, the Sena-
tor from Delaware (Mr. Boges) and the
Senator from Wyoming (Mr. HANSEN)
were added as cosponsors of 8. 2097, a bill
to create a Special Action Office for Drug
Abuse Prevention in the Executive Office
of the President.

8. 2223

Mr. BYRD of West Virginia. Mr, Presi-
dent, at the request of the distinguished
Senator from North Dakota (Mr. Bur-
pIicKk), I ask unanimous consent that his
name be added as a cosponsor of S. 2223,
a bill to amend the Consolidated Farmers
Home Administration Act of 1961, and
for other purposes.

The PRESIDING OFFICER (Mr.
StevENsoN) . Without objection, it is so
ordered.
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FEDERAL ELECTION CAMPAIGN ACT
OF 1971 —AMENDMENT

AMENDMENT NO. 238

(Ordered to be printed and to lie on the
table.)
INDEPENDENT ELECTIONS COMMISSION

Mr. PEARSON. Mr. President, I offer
an amendment to the campaign finance
reform bill (S. 382) recently reported out
of the Rules and Administration Com-
mittee.

Before doing so, however, I want to
commend the Rules Committee and the
Commerce Committee for reporting a bill
that goes far toward meeting the prob-
lems posed by current campaign prac-
tices. I have long believed that these
practices are a blight on our political sys-
tem. The cost of effective campaigning
has soared beyond all reasonable bounds.
The money poured into campaigns has
more than doubled over the past decade,
but the percentage of popular participa-
tion in elections has actually declined. In
effect, elective office today is practically
closed to the citizen of modest means,
unless he is willing to put himself in debt
to wealthy donors. The situation cries
desperately for reform.

Early this year I offered, with my col-
league Senator Graver, a bill that I
thought would remedy these failings. The
bill now before us differs in several re-
spects from what I then proposed, but I
think it nonetheless attacks the problem
usefully, and I hope that the Senate will
approve it.

S. 382 would lower media rates for
political advertising during a campaign
period. It would impose spending limits
on selected media, and it would require
full and frequent disclosure of campaign
receipts and expenditures. These are
strong provisions. If enforced, they would
stand as the landmark reforms of this
Congress.

But that little phrase “if enforced” is
a crucial one. Enforcement, in my judg-
ment, is the essential element in cam-
paign reform. History vividly illustrates
this fact. Campaign finance regulation
has been on the books since 1925. But the
enforcement of law has been so consist-
ently and notoriously weak that its au-
thority and purpose have been forgotten.
I hope we can learn something from our
past mistakes.

What does effective enforcement re-
quire? It requires the clean delineation
of procedures to be followed once a viola-
tion is detected. S. 382 does this. But
above all it requires the establishment of
an entity to carefully and diligently
ferret out violations of law, an agency
that can be counted on to follow up these
violations without regard to partisan
considerations. In the field of campaign
finance, laden as it is with partisan over-
tones, these are not easy requirements to
meet. In order to give credibility to this
legislation we must insure that its en-
forcement agency is clearly free of polit-
ical influence.

S. 382 would establish a registry in the
General Accounting Office for this
purpose. This approach is an improve-
ment over the present practice of leav-
ing enforcement responsibility with the
Secretary of the Senate and the Clerk of
the House. But reestablishment of pub-
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lic confidence in the electoral process de-
mands a truly independent means of
recordkeeping, disclosure, and enforce-
ment. This task cannot be accomplished
with full public confidence if it is as-
signed to employees of the Congress or
even to an agency that is an arm of
the Congress. It must be completely
independent.

Mr. President, I draw the Senate’s at-
tention to a letter from the Comptroller
General to the distinguished chairman of
the Commerce Committee, Mr. MAGNU-
soN, an excerpt of which is included in
the Rules Committee revort. In it, the
Comptroller General states:

It is the position of the General Account-
ing Office that we should not be given the
responsibility for any audit, investigative and
enforcement duties in connection with cam-
palgn fund reporting. We consider that the
effectiveness of our Office depends in large
measure upon a reputation for independence
of action and objectivity of view. Not only
must we remain free from political influence,
but we must zealously avold being placed in
& position In which we might be subject to
criticism, whether justified or not, that our
actions and decisions are prejudiced or in-
fluenced by political considerations. We are,
therefore, apprehensive of any measure that
might place us in a position where we might
be subject to such criticism, the inevitable
result of which would be a dimunition of con-
gressional and public confidence in our in-
tegrity and objectivity.

Because our relationship to the Congress
closely resembles that of principal and agent,
we especially wish to avoid being placed in
the anomalous situation of having to investi-
gate and report on our principal. Over the
years this Office has had frequent and recur-
ring associations with many of the various
committees of the Congress as well as with
many of the individual members thereof. Our
relationship has been most harmonlous. How-
ever, we are fearful that the relationship
would be severely ed were we required
to investigate, inguire into, and report on
individual members of the Congress concern-
ing campaign funds and expenditures.

We agree that there is a need for legisla-
tion relating to the disclosure and financing
of Federal election campalgn costs, but
strongly recommend that the administration
of any legislation in this area not be placed
in the General Accounting Office.

Clearly, Mr. President, GAO should
not bear this heavy responsibility. The
head of GAO even is opposed to it. These
policy decisions must be made by persons
completely free of employer-employee
relationships.

My amendment would establish a five-
man Federal Elections Commission with
members serving 10-year terms so stag-
gered that a new member would be ap-
pointed by the President with Senate
approval every 2 years. No more than
three members of a single political party
could serve on the commission simul-
taneously. The commission would be re-
quired at specified times to compile and
publish reports on campaign expendi-
tures and receipts, grouped in categories
that would facilitate public scrutiny. It
would issue a campaign bookkeeping
manual and establish uniform account-
ing and reporting procedures. It would
have the power to investigate charges
of illegal activity in Pederal campaigns
and to subpena evidence. And it would
report possible violations of law to the
Justice Department for action.

Mr. President, it should be clear that
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an independent commission is better
suited to this task than a registry in the
GAO. GAO performs too many other im-
portant and delicate functions to be ex-
posed to the occasional squalls of abuse
and controversy that will inevitably be-
set any agency that presides over cam-
paign finance. The enforcement agency
should stand on its own, bearing the
full consequences of its decisions.

Mr. President, I urge the Senate adopt
this amendment. It would give needed
muscle ot the important provisions set
forth in S. 382. It would dramatize our
determination to depart from past prac-
tices. It would lend credibility to our an-
nounced intent to open political cam-
paigns to objective scrutiny. And it would
constitute an important step toward the
k:;lg of responsive government we all
8 -

NOTICE CONCERNING NOMINA-
TIONS BEFORE THE COMMITTEE
ON THE JUDICIARY

Mr. HRUSKA. Mr. President, the fol-
lowing nominations have been referred
to and are now pending before the Com-
mittee on the Judiciary:

Gerald E. Murch, of Maine, to be a
member of the Board of Parole for the
term expiring September 30, 1977.

Maurice H. Sigler, of Nebraska, to be
a member of the Board of Parole for the
term expiring September 30, 1972, vice
Walter Dunbar, resigned.

William T. Woodard, Jr., of North
Carolina, to be a member of the Board
of Parole for the term expiring Septem-
ber 30, 1977.

On behalf of the Committee on the
Judiciary, notice is hereby given to all
persons interested in these nominations
to file with the committee, in writing, on
or before Thursday, July 15, 1971, any
representations or objections they may
wish to present concerning the above
nominations, with a further statement
whether it is their intention to appear
at any hearing which may be scheduled.

HEARINGS ON JUDICIAL
DISQUALIFICATION

Mr. McCLELLAN. Mr. President, on
behalf of Mr. Burpick, chairman of the
Judiciary Committee’s Subcommittee on
Improvements in Judicial Machinery, I
wish to announce hearings for the con-
sideration of S. 1553 and S. 1886 per-
taining to judicial disqualification.

The hearing will be held on July 14,
1971, beginning at 10 a.m. in room 6202,
New Senate Office Building.

Those who wish to testify or submit
a statement for inclusion in the record
should communicate as soon as possible
with the Subcommittee on Improve-
ments in Judicial Machinery, room 6306,
New Senate Office Building (extension
53618).

ADDITIONAL STATEMENTS

THE FOLLY OF MILITARY AID
TO PAKISTAN

Mr. McGOVERN. Mr. President, when
the conflict in East Pakistan broke out,
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I urged that the United States remain
strictly neutral while insuring that hu-
manitarian services were provided to
those suffering from the ravages of war
and the preceding cyclone.

Assurances were given by the Govern-
ment that the United States was not
providing military aid to Pakistan be-
cause of the freeze that had existed even
before the outbreak of the conflict on
March 25. Now we see that our economic
aid continues to favor one side against
the other and that we have actually de-
cided to send military assistance to the
Pakistan Government.

This decision is incredible. We have
not learned the lesson of Vietnam, if we
insist on taking sides in another Asian
civil war.

We are mistaken to provide military
aid to either side and to provide eco-
nomic aid only to one side.

And the administration is once again
misleading both the Congress and the
American people, by first saying that it
will not provide military assistance and
then, when the initial expression of pub-
lic interest has passed, agreeing to pro-
vide such aid.

Mr. President, I ask unanimous con-
sent that an editorial “Helping To Kill
More Bengalis” from the Washington
News of June 30, an article “Death in
‘Golden Bangla Desh’” from the New
York Times of May 20, and my own
statement of April 9 be printed in the
Recorp at this point.

There being no objection, the material
was ordered to be printed in the Recorp,
as follows:

[From the Washington Daily News,
June 30, 1971]
Herrmng To K1l MoRE BENGALIS

The Administration’s decision to send more
economic and military aid to the brutal, re-
pressive regime in Pakistan is as shortsighted
as it is inhumane.

The testimony before Congress, the State
Department admitted its fear that shutting
off the flow of arms to Pakistan would be
resented “as sanctions and intrusion.”

What, we ask, 1s so bad about sanctions
against mass murder and genocide? For
that 1s exactly what the West Pakistani-
dominated army committed against the help-
less Bengalis of East Pakistan.

In Iits treacherous attack starting March
25, the Pakistani army slaughtered 200,000
Bengalis and sent six million refugees flee-
ing for thelr lives into India. It 18 morally
unjustified to send more weapons to such a
regime.

With its talent for justifying the unjustifi-
able, the State Department explains that
halting economic aid would remove our “lev-
erage” with Pakistan—altho we have almost
no leverage now.

Also, stopping our arms shipments would
cause Pakistan to turn to other suppliers,
like communist China. However, the de-
partment admits that China has never
stopped furnishing weapons to Pakistan.

Sen. Edward M. Eennedy, D-Mass.,, has
called all this “doubletalk, incompetence, or
both"—and he’s right.

Our partners in the international effort
to prevent the Pakistanl economy from col-
lapsing are not as timid as the United States.
The World Bank, Britain, Canada, Belgium
and others favor withholding economic ald
until the military regime reaches a political
settlement with East Pakistan,

But not the United States.

Pakistan is, of course, desperately poor and
can use all the help it can get. But the trou-
ble with ald now is that it props up the
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government and helps it maintain the army
of occupation in East Pakistan.

The Bengalis in the east voted overwhelm-
ingly for home rule in the only free election
in Pakistan's history. Instead they got the
genocidal assault by the western a.rmy, which
is still shamefully going on.

History suggested, however, that West
Pakistan from 1,000 miles away cannot for-
ever subjugate the Bengall people. What we
are doing by sending arms to Pakistan is
to make sure the Bengalis will remember
that American weapons murdered them dur-
ing the birth pangs of their beloved Bangla
Desh (Bengall nation).

[From the New York Times, May 20, 1971]
DeATH 1N “GoLDEN BancrLa DesH"
(By Homer A. Jack)

EARACHI, PAKISTAN.—Poet Rabindranath
Tagore wrote many years ago: “I love you my
golden Bangla Desh. . . . O Mother, during
spring the fragrance of your mango groves
maddens my heart with delight . . .” This
spring there is only the stench of death in
the mango groves of East Pakistan/Bangla
Desh as many hearts are maddened by mas-
sacre.

Firm flgures of massacre in East Paki-
stan, as anywhere, are hard to verify. Some
say thousands, others insist on two hun-
dred thousand. Probably 50,000 is a con-
servative estimate. Numbers of refugees are
more obtainable: 650,000 in four Indian
states on May 1.

The refugees from East Pakistan insist
that those massacred were Bengalls—Mos-
lems, Hindus, Buddhists, Christians living in
East Pakistan who were systematically elimi-
nated by the Pakistan Army immediately
after March 25 when negotiations for the
autonomy of East Pakistan broke down. The
West Pakistanis insist those massacred in the
“east wing" were Biharis—Moslems originally
from Bihar and other Indlan states who mi-
grated to East Pakistan after partition but
had not yet been absorbed into the Bengall
culture.

A visitor to Earachl finds the Pakistan
economy going downhill, martial law de-
clared In the West and East, and a Govern-
ment desperately trying to show a return
1o normalcy among the 75 million people in
East Pakistan. All in Earachi are deeply upset
about the massacre of the Biharis, not by the
army, but by some members of the auton-
omy-cum-secessionist Awami League; how-
ever, almost all deny any massacre of the
Bengalis by the army,

West- Pakistanis feel the whole situation
is an Indian plot—Indian “infiltrators”
(soldiers without uniform), Indian ammu-
nition, even Indian (not Pakistan) refugees—
alded by a few “antistate elements.”

A visitor to Delhi finds an India united
as seldom before in recent history with the
people pressing Prime Minister Indira Gan-
dhi to recognize Bangla Desh (the inde-
pendent state of East Bengal) and to glve
the “freedom fighters” arms. The Indian press
emphasizes the massacre of Bengalis. India
is obviously taking every political and psy-
chological advantage of the situation, yet so
far is acting with great restraint.

In Calcutta and especially at the border,
one sees thousands of recent refugees—only
one-quarter in camps. Optimistic cabinet
ministers of the Bangla Desh Government
plead for recognition and arms. Refugees
show how West Pakistan has treated East
Pakistan as an internal colony for 2 years.
They feel their country can no longer remain
as part of an integrated, two-wing Pakistan
since the events of March 25.

Shelk Mujibur Rahman's Awaml League
won 98 per cent of the seats for the National
Assembly in East Pakistan during the first
national election since independence in 1947.
Sheik Mujib campaigned on a six-point
platform calling for autonomy, not secession.
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Apparently the military rulers of Pakistan,
alded by the powerful bureaucracy and some
industrialists, refused to submit to this
major transfer of power. On March 25 they
declared martial law, banned the Awami
League, arrested Shelk Mujib, and their
army began the massacre. Before and after
this army action, some elements in East
Pakistan apparently indulged in their own
massacre in this seldom nonviolent subcon-
tinent.

Why the unconcern about East Pakistan
in the US. the UN. and the world? Are
Americans unconcerned merely because Mos-
lems are again killing Moslems and, in any
case, no white Americans are Involved? Or
because, for once, no ideology appears in-
volved, at least not Communism? Or are
Americans unconcerned because East Paki-
stan could easily become a second Vietnam?

Why the unconcern at the U.N.? In an
era of norms against genocide, are events
in East Pakistan merely an “internal"” mat-
ter and not a clear violation of the rights
of man? Is this situation still “domestic™ if
it endangers the peace of the world, with
Indian and Pakistan! armed Incursions into
each other’s territory, not to mention possi-
ble intervention by the big powers?

Why the unconcern from the nonaligned
nations? Does each nation have its own
Bangla Desh in its belly? Can no process
be devised by the international community
to face squarely the “autonomy plus” of peo-
ples in the 1870's, so a people, such as the
East Bengalls—separated by language, cul-
ture, and one thousand miles—can opt for
freedom if it is truly a free choice?

Bangla Desh struggles to be born. The
green and red flag, with an outline of the
country's borders in gold, files over the head-
quarters of Pakistan's former deputy high
commissioner in Calcutta. And the “freedom
fighters. have adopted Tagores song for their
national anthem: “I love you my golden
Bangla Desh . . .

Will the U.8., the U.N. and the world do
nothing?

STATEMENT OF SENATOR MOGOVERN

The warfare and violence in East Pakistan
is & new source of concern for an already
troubled world. From the information avail-
able, it appears that a full-scale civil war,
likely to last for some time, is now under-
way.

I urge that the United States government
refrain completely from intervening in the
war between the Pakistan forces and those
of Bangla Desh. The embargo on the sale of
arms and military supplies to Pakistan, in
effect since 1965, should be maintained in
force without any e:

Economic assistance cannot be provided to
only one side, Our government should work
to insure that our economic aid can continue
to reach the people in both West Pakistan
and the area known as Bangla Desh. If this
proves impossible because of the unwilling-
ness of the authorities in control of any re-
glon to permit the free flow of such aid, then
I ask that the U.8. Government suspend all
such economic assistance.

The complete suspension of economic aid
would be a tragedy for the people in the
Bangla Desh area who were the victims of
the recent cyclone. They desperately need
housing materials, food and medical sup-
plies. Undoubtedly other people in Bangla
Dest require food and medical supplies. I
hope that such assistance could be channeled
to those in need through the International
Red Cross or through CARE and the Catholic
Relief Services, which, I understand, con-
tinue to operate in Dacca.

The lesson that the United States should
have learned in the years since World War IT
and especlally as a result of our experience
in Vietnam is that we have no right and no

duty to intervene in civil wars. But we should
use our best efforts to insure that assistance

24005

for humanitarian purposes reaches all those
in need.

In addition, if the events now taking
place in East Pakistan become a threat to
international peace and security, I urge that
the United States ask the United Nations to
glve the earliest consideration to steps to end

hostilitles.
——

THE DEATH OF DOROTHY KABIS,
TREASURER OF THE UNITED
STATES

Mr. DOLE. Mr. President, last week
the Nation, the Nixon administration,
and the Republican Party lost a gracious
and charming lady, Mrs. Dorothy Kabis,
Treasurer of the United States.

Her untimely death last Saturday has
deprived America and the administra-
tion of a devoted public servant who was
widely admired for the ability and
energy she brought to her job. Her
pleasant personality and talent for
working with people will be missed by
all with whom she had dealings in
Government.

Her death is also a great loss to the
Republican Party and particularly the
Federation of Republican Women which
she led as president longer than any
other person. Within the party she was
warmly regarded by professional work-
ers and volunteers alike, for she was al-
ways eager to do whatever she could to
promote the best interests of her party
and her country. And during her 5 years
as head of the Federation of Republican
Women she continually strove to unite
the party and stimulate its growth
among women in every part of the
country.

Dottie Elston Kabis, as many of us
knew her, was active in a great variety
of activities outside the Government
and the GOP; she was a member of the
Methodist Church, the Grange, and gave
of herself generously to many other eivic
EToups.

In this age of heightened interest in
the contributions which women can
make to the affairs of business, Govern-
ment, and society, Dorothy Kabis was
an outstanding example to women every-
where of the value and importance their
participation holds for the Nation.

Her death is a loss to us all.

TAIWAN BUYS VOTES WITH US.
FUNDS

Mr. McGOVERN. Mr. President, al-
though U.S. policy toward the People's
Republic of China is under careful re-
view, we are at the same time giving the
Chiang Kai-shek regime millions of dol-
lars each year to buy votes to keep. its
seat in the United Nations.

The essence of the arrangement is that
Taiwan offers foreign assistance to third
countries, mostly in Africa, using funds
generated by our Public Law 480, or Food
for Peace program. Taiwan gets the cred-
it—and support for its effort to keep
Peking out of the United Nations—and
the United States foots the bill.

The program, called “Project Van-
guard,” was initiated in 1967, even though
we ostensibly ended economic assistance
to Taiwan, with great fanfare, in 1965.
Under the agreement concluded in 1967,
the United States sells farm commod-
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ities to Taiwan on a concessional basis
and accepts local currency in payment.
But then 50 percent of the funds are
turned back over to Taiwan, and are used
to supply agricultural assistance to some
23 African nations.

Through this setup, the United States
paid 75 percent of the cost of Taiwan's
Vanguard program—or about $18.2 mil-
lion—in fiscal years 1968 through 1970.
In January of this year we signed
a new agreement with the same basic
provisions, except that Taiwan’s own
contributions are expected to rise some-
what. At least half of our Food for Peace
funds will still be left at Taiwan's dis-
posal.

This cozy arrangement is an obnox-
ious perversion of the Food for Peace pro-
gram. It involves the United States in in-
ternational bribery. Certainly it cannot
be reconciled with a sincere interest in
resolving the United Nations issue or in
encouraging the People’s Republic to
assume her proper place in the world
community.

The administration should move im-
mediately to end this strange form of
assistance to the Chiang Kai-shek re-
gime.

PROBLEMS IN THE MIDDLE EAST

Mr. PACKWOOD. Mr. President, I have
just returned from a trip to the Middle
East, where I had an opportunity to view,
firsthand, the strategic areas in and
around Israel. For this reason, I was
shocked to learn this morning that two

persons had been killed and 30 wounded
by Arab rockets just after my departure.

This heinous act is further evidence
that the United States must not impose
a solution on the Middle East. The Arabs
and Israelis must be left alone to work
this out. Israel’s unique geography makes
it imperative that any settlement be
designed to safeguard its interests.

The lesson that Vietnam should have
taught the United States is that this
Nation is neither omnipotent nor omnis-
cient in the world. The day has passed
when we could make it our business to
impose American solutions on every prob-
lem area in the world. While our dynamie,
fast-moving history has conditioned us
to quick solutions, in the realm of foreign
affairs quick solutions often spell disaster.

‘We should be willing to supply—with-
out fanfare—the Israelis with sufficient
weapons to enable them to provide for
their own defense. But we should not
have to start every year by debating this
question anew. The time has come for us
to make a firm commitment of con-
tinuing assistance to Israel—a commit-
ment which will enable this little demo-
cratic nation to survive.

Mr. President, I ask unanimous con-
sent that an article about the latest
Arab shelling of Israel, published in this
morning's Washington Post, be printed
in the RECORD.

There being no objection, the article
was ordered to be printed in the Recorbp,
as follows:

RockeTrs Hrr Isparry Crry, Emmrine Two

TeL Aviv, July 7—Arab-launched Eatyu-
sha rockets ripped into the Tel Aviv suburb
of Petah Tikva tonight, killing two persons
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and wounding 30 others, Israell police re-
ported.

A hospital for the chronically 111 received a
direct hit, and other rockets fell in a school-
yard, the radio sald.

A police spokesman sald three or four rock-
ets fell on the town of 15,000, which is about
six miles east of here.

[In Beirut an Arab commando spokesman
said that Jordanian tanks and armored cars
tried to force their way into Palestinian
commando positions in northern Jordan to-
night and opened heavy fire on a refugee
camp in the area.

[The spokesman said it was the third time
the army had tried to force its way into com-
mando positions during the day and added
that heavy shelling was continuing late to-
night.]

The rocket attack was 'the first in the
area—Israel’'s most densely populated—in
years, and the first guerrilla incident in the
region since last November, when two bomb
blasts in Tel Aviv's central bus station killed
one person and wounded more than 20 oth-
ers.

Today's attack occurred at 10:30 p.m. loeal
time (4:30 p.m. EDT.)

One rocket crashed into a hospital for the
chronically {11, most of whose patients are
elderly. Others hit nearby builldings, includ-
ing a house where a 5-year-old girl was killed.

Petah Tikva lles within rocket range of
the Israeli-occupled West Bank of the Jor-
dan River captured by Israel during the Six
Day War of June, 1967.

Defense Minister Moshe Dayan, who often
flew helicopters to the scene following an
outbreak of violence, was reported to have
visited both the hospltals where the injured
were taken, arriving within about two hours
of the attack.

Dayan told newsmen it was impossible to
prevent such a shelling. He said all Arab
West Bank villages within range of the
suburb had been placed under an Immediate
curfew.

[Earlier today the commandos accused
Jordanian troops of intercepting one of their
groups returning from an operation in
Israeli-occupled territory in the Nasar area,
near the northern Jordan City of Irbid.

[Later a spokesman accused Jordanian
troops of shelling all commando positions in
northern Jordan and a refugee camp in the
area for three hours at noon today.

[He sald the Gaza Camp was “isolated from
the world"” and added that a child was killed
by the Jordanian shelling.

[In a final statement tonight the com-
mando spokesman sald that tanks and
armored cars had tried for the third time to
force their way into commando positions
and that shelling was continuing.]

THE PENTAGON PAPERS

Mr. McGEE. Mr. President, few people
in the Nation have rationally assessed the
impact of the publishing of the Pentagon
Papers by the New York Times. Fewer
people have rationally assessed the future
ramifications of this action and the pos-
sible consequences it has for the world as
a whole. But one man, who has done just
this, offers some very disturbing views
which cut through the emotionalism
surrounding the publication of this ad-
mittedly biased 47-volume study and
confronts us all with some very stark
realities.

On Tuesday of this week, a lengthy
article on an interview with Dr. Walter
‘W. Rostow was published in the Summer
Texan, & University of Texas student
newspaper.

Dr. Rostow, whom I hold in the greatest
esteem, points out what really is a stake
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in the world at this moment in history.
A very delicate balance is being main-
tained and this balance must be pursued
if true world peace is ever to be achieved.
Dr. Rostow assesses the flaws, not only
in the Pentagon Papers themselves, but
also the conclusions drawn by the New
York Times concerning these papers.
A very gifted individual has presented
us with his views which hold ominous
tones for the future.
I, therefore, ask unanimous consent
that the article be printed in the Recorbp.
There being no objection, the article
was ordered to be printed in the Recorp,
as follows:

RosTOW BLASTS TIMES FOoR MIsLEADING PUs-
LIC: DOCUMENT CITED AS PARTIAL EVIDENCE

(Editor’s Note: The following is an inter-
view with Walt Rostow, who served as a spe-
clal assistant for national security affairs
under President John F. Eennedy, chairman
of the Department of State’s Policy Planning
Council from 1961-66 and as special assistant
on Southeast Asla to President Lyndon B.
Johnson from 1966-60. Dr. Rostow teaches
at the University.)

(By Ann Bennett and Miles Hawthorne)

Walt W. Rostow, professor of economics
and history, in an interview Thursday ac-
cused The New York Times of misleading the
American public with its analysis of the con-
troversial Pentagon papers, a study commis-
sloned during the Johnson Administration
by then-Becretary of Defense Robert Mc~
Namara.

The study is an analysis of U.S. Involve-
ment In Southeast Asla from World War II
to mid-1968 and Includes 4,000 pages of of-
ficlal documents.

The Pentagon account, Rostow said, “is an
uneven report based on partial evidence lack-
ing the most critical evidence, that is, the
President’s mind, his consultations with his
leading advisers and his consultation with
the congressional leadership.

“But the worst of it, in my judgment, is
what The New York Times did in its first
three articles. It proceeded from this limited
evidence to draw conclusions which are in no
way warranted by the evidence itself.”

He added that the first three articles in The
Times serles by Neil Sheehan “will be stud-
fed in journalism schools as a classic ex-
ample of the distortion in the relationship
between headlines, lead writing, editorials
and evidence.”

Rostow pointed out that The Timed makes
essentially three charges dealing with policy
in 1964 and 1965.

The first was that in 1964 President John-
son planned to increase the number of U.S.
troops in Vietnam to enlarge the American
role in the war but concealed his plans.

“But the evidence itself shows that what
happened in 1964 was simply that normal
contingency planning was conducted,” Ros-
tow sald.

‘“When I came down to Washington with
President Eennedy in January of 1961, there
already existed a major contingency plan
should we have to fight to honor the SEATO
treaty, known as SEATO Flan 5, and that
plan was under constant revision."

Rostow said, in his opinion, the first “great
technical journalistic error” made by The
Times was “to mistake routine contingency
planning . . . for decisions of the President.”

The second charge in The Times articles
“which was blazoned in headlines was that
a consensus was arrived at in September
(1964) to bomb North Vietnam and that this
was held because the President wanted to
awalt the election.”

He explained that although the date in
The Times was wrong, “there was a
held in September on the subject and the
conclusion of that meeting was against
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bombing. What they did decide was that
they would make a contingency plan in case
there were major attacks on U.S. units in
Vietnam or special attacks on the South
Vietnamese."

Concerning the third charge that Johnson
concealed his decision to put major US.
troop units into Vietnam {n April, Rostow
sald, “The decislon in April was to enlarge
the protection of the DaNang air base by
putting in two Marine battalions plus some
logistical forces. This was not announced for
security reasons until the troops were in
place, when a routine announcement was

It is this April troop commitment that is
often referred to as the point of no return in
the U.S. involvement in Southeast Asla, the
point at which the United States began the
shift from a defensive to an offensive posi-
tion.

Rostow sald the change in mission was
“simply that the American forces would be
permitted to go out and rescue a South Viet-
namese unit within 50 miles of the base if it
was in trouble. This was simply to put more
distance between the Communist forces and
the base, and it was not a change of policy.
The basic declsion on troops came at the end
of July 1956, and it was fully revealed by
Johnson.

“I think that if you silmply take The New
York Times or any other reputable reporting
of that period, you will find that the Amer-
ican people were extremely well informed of
what was going on, of the debates in the
Administration, of the cholces being made.”

The fundamental guestion that must be
asked about the Pentagon papers and The
Times articles, Rostow sald, is "did the Presi-
dent, as reported in the New York Times of
1964-65 mislead the people, or did the New
York Times of 1971 mislead the people as to
how they were informed of that period.”

In reference to the Pentagon report, Ros-
tow sald, “I'm afrald our obsession with all
these papers and what they contain, which
they don't, will weaken us at & moment when
our eyes should be fastened on the pos-
sibilities for peace: the SALT talks, the Mid-
dle East and the opportunities opened up by
the new mood In Peking. We need a strong,
purposeful America to translate these possi-
bilitles into solid agreements.

“Right now we look like a stumbling giant,
And I'm afraid that we'll encourage the
hawks in Moscow and Peking, Cairo and
Hanol.

“I'm not predicting any catastrophes be-
cause of these papers, but I do think we are
in danger of diminishing the chances for
bringing the world a lot closer to a stable
peace,” he added.

Rostow explained that he feared this
“period of self-flagellation" over the contents
of the Pentagon study might push the na-
tion toward isolationism which “could lose
us the greatest opportunities for moving to-
wards peace since the end of World War IL."

He said, "If we pull out of Asia and tear
up our pact . . ., I find it very hard to be-
lieve that Indla and Japan will not go nu-
clear, and if they do I don't see how other
countries will avold it. The whole nonprolif-
eration treaty is at stake.

“What we want is a balance in Asla in
which no single power out there dominates.
This is why Asian regionalism is so impor-
tant—that is to say, the collaboration of
Japan, Eorea, Australla and all the others—
because if they work together they will be
able to form not a hostile bloc against China
but & body of people and nations which will
not tempt China—will balance China.”

When asked about the “domino theory,”
& phrase coined during the Elsenhower Ad-
ministration referring to a concept whereby
the fall of South Vietnam would result in the
Communist takeover of the rest of Asia, Ros-
m sald, “This wasn't a theory—it almost
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As an {llustration, Rostow read from =a
speech he had presented before the Global
Strategy Discussions at the Naval War Col-
lege in June. He said the “panorama of Asia
in 1965" included South Vietnam "“on the
verge of defeat and takeover; Indonesia in
confrontation with Malaysia, out of the
United Nations, making common cause with
Peking, eager to complete what both Dja-
karta and Peking described as a ‘pincer move-
ment' to take over the whole of Southeast
Asia . . .; and a Peking official proclaiming
that ‘Thailand is next.""’

The Times articles reveal that Johnson
asked the CIA about the credibility of this
theory to which the agency replied that “with
the possible exception of Cambodia, it is
likely that no nation in the area will quickly
succumb to communism as a result of the
fall of Laos and South Vietnam."

Rostow sald this statement did not con-
stitute a rejection of the domino theory, but
merely that it “was not certain that Thailand
would fall immediately.

“If you ask me did I and do I believe that
the fate of all Southeast Asia Is at stake in
the struggle in Vietnam and in the viability
of the American commitment to Thalland
and to Southeast Asia, my answer is yes, I
do."

He explained that the Russians and the
Chinese, “given their Interests,” would be
unable to ignore the vacuum he belleves
would be created by an American withdrawal
from Southeast Asia.

“Then when they move, after they have
committed themselves, the American people
will realize the danger, and then we'd come
roaring back late and convulsively and, quite
possibly, In a nuclear environment.

“But,” Rostow continued, “the fundamen-
tal question to me is whether Asia matters
to the U.S. I think it does—I believe that it
will matter increasingly.”

He then explained what he calls the “At-
lanticist view,” which he belleves is at the
core of most anti-Vietnam war sentiment.

“People In effect say, ‘all this pain we're

is not worth it for those brown devils
out there—they're not that important.

“The future of Asia will be at least as
important In your lives and in your chil-
dren’s lives as Europe. Now I think that if
you strip away a lot of the passion of the
debate on Vietnam this issue is down at the
bottom,” he said.

Looking back on the policy decisions of
the early '60's, Rostow sald, “I think the
greatest mistake was that the U.S. did not
insist immediately, with whatever force was
required, on the enforcement of the Laos
Accord of 1962.”

It was the North Vietnamese continued
infiltration through southern Laos and the
presence of their forces In northern Laos
in vioclation of the agreement, he explained,
that led to air operations in 1964 involving
U.S. planes supporting Laos forces, trying
to keep the North Vietnamese out of the
heavily populated Mekong Valley. These in-
cluded pilots of Air America, a pseudo-private
alrline run by the CIA. “These operations
(known, according to the Times, as Plan 34A)
were undertaken to harass the North Viet-
namese guerillas who were infiltrating South
Vietnam," Rostow sald.

The 34A operations, the Times reports, in-
cluded flights over North Vietnam by U-2
spy planes, kidnaping of North Vietnamese
citizens for Intelligence information, para-
chuting sabotage and psychological warfare
teams into the North and commando raids
over North Vietnam and Laos.

The Times reported that Operation 34A
and the Tonkin Gulf incident in August,
1964, resulted in the suggestion of a policy
to provoke the North Vietnamese,

The Tonkin incident, involving an attack
by North Vietnamese PT boats on the Ameri-
can destroyers Maddor and C. Turner Joy,
the Pentagon study reports, was “an impor-

24007

tant threshold in the war,” resulting in U.S.
reprisal alr strikes with "“virtually no do-
mestic criticism."”

Sheehan wrote, “The study makes it clear
that the physical presence of the destroyers
provided the elements for the Tonkin clash.
And immediately after the reprisal air strikes,
the Joint Chiefs of Staff and Assistant Secre-
tary of Defense John McNaughton put for-
ward a ‘provocation strategy' proposing to
repeat the clash as a pretext for bombing the
North.”

According to Rostow, the “provocation
strategy” was “simply some staff fellows
scratching their heads about whether we
should have such a policy.

“But I assure you, there wasn't,” he added.

"“What happened was that in the time of
President Eennedy, in the face of infiltra-
tion from the north, raids were begun on the
North to harass them."”

He added that the Tonkin Gulf incident
was totally independent of these ralds.
“Those fellows were not sent up there (the
Turner Joy and Maddox) for any other pur-
pose than to gather electronic intelligence
in international waters—just the way the
Russians do, we do and other people do.”

When asked how long he thought the U.8.
economy could support the war In Southeast
Asia, Rostow replied, “It has never been an
economic problem at home. The peak cost
was $25 billlon—that was out of a near tril-
lion-dollar economy and now it's way down—
$16 or $17 billion.

“There are plenty of reasons for trylng
to get the war over, but I don't think the
economic one is fundamental.”

Of the use of defoilants In the war, he
said, “South Vietnam has had the largest
harvest in its history this year. This is not
a country that has suffered an ecological dis-
aster. The criticism of their use is grossly
over-done.”

Reviewing the last decade, he commented,
“Although the nations and peoples of Asla
have gathered strength, they will require a
diminishing level of American support.

“The anxlety in Asia is that we will pull
out too fast. I know of no Aslan leader who
does not believe that if we withdraw our
commitments prematurely to the SEATO
treaty, that the whole area, down to Singa-
pore and possible Indonesia, will lose its in-
dependence.”

When asked how he felt about his involve-
ment in the war, Rostow sald he saw his
role in the policy-making as “Not very im-
portant, President Kennedy's views on Asla
were formed independently of mine. I am
grateful and proud that I could work with
President Johnson from 1966 on. But again,
I belleve his views were formed independently
of mine.”

FREEDOM FLIGHTS FROM CUBA
TO THE UNITED STATES

Mr. DOLE. Mr. President, one of the
great landmarks to man’s individual
freedom in the history of the world is
to an All-Volunteer Armed Force.
United States.

Seldom in the history of the world
has one nation done so much for the
individual freedom of so many, selflessly
and without ulterior motive.

Therefore it came as a shock to many
of us that in the name of economy and
jobs an effort was being made to end
these flights, even though there are about
40,000 more Cubans who have signified
that they prefer freedom in the United
gtusg::s to paradise in Castro’s Communist

Mr. President, there is no way in the
world to equate money or material things
with freedom. Any man who has once
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lost his can tell you that. Last year, in
one of the great moral blunders in our
history, we turned an escaped refugee
sailor back to his Russian masters. The
shame of that deed will linger a long

time.

Now, multiply that, if you will, by 40,-
000, because the proposal, in the name
of jobs and economy, was a proposal to
condemn 40,000 freedom loving men and
women to lifetimes of slavery. Who, here,
is willing to participate in such a deed.

Mr. President, much has been said
about the freedom airlift, much has been
said about how the Cuban refugees have
integrated into American life; there is
little I can add.

But I can urge those who first pre-
sented the amendment, which was later
withdrawn, to reconsider. Our country
was founded and has been built on one
foundation—{reedom. The torch of free-
dom in New York Harbor has beckoned
millions to these shores.

Symbolically that torch shines bright-
ly in Florida today for those 90 miles
away who know what it is to be denied
freedom.

Mr. President, I hope that this Cham-
ber will never put money ahead of free-
dom and that no man who seeks to be
free will be turned from these shores
because he could not, and would not, pay
the price.

If such happens, Mr. President, the
loss to the heart and the soul of America
would be more than free Americans could
ever regain. And we would be a smaller
country and a lesser people for it.

ECONOMICS, FREEDOM, AND THE
DRAFT

Mr. McGOVERN. Mr. President, the
selective service legislation remains be-
fore Congress. I continue to believe that
the best course for Congress would be
the complete transfer from consecription
to an All-Volunteer Armed Force.

As Senators well know, the case for an
All-Volunteer Armed Force was made by
the Gates Commission. Robert Eisner, a
professor of economics at Northwestern
University, has written a perceptive and
compelling review of the Gates Commis-
sion report for the publication Public
Policy.

Mr. President, I ask unanimous con-
sent that the review by Professor Eisner
be printed in the Recorb.

There being no objection, the review
was ordered to be printed in the Recorbp,
as follows:

REVIEW ARTICLE: EcCONOMICS, FREEDOM, AND
THE DRAFT
(By Robert Eisner) *

“The question then will amount to this;
whether it be just in a community, that the
richer part should compel the poorer to fight
for them and their property for such wages
as they think fit to allow, and punish them
if they refuse?” Benjamin Franklin®

*The reviewer is indebted to Mark V. Pauly
for helpful comments,

*Quoted in The Report of the President’s
Commission on an All-Volunteer Armed
Foree (Washington, D.C.: Government Print-
ing Office, February 1870, xiv -+211 pp.,
paperback, $1.25), p. 24.
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The Report of the President’s Commission
on an All-Volunteer Armed Force is a sober,
well-balanced presentation of the view that
elilmination of the draft is feasible and de-
sirable, along with a set of concrete recom-
mendations on how to accomplish this end
in the immediate future. While the auspices
of a president committed in principle to
elimination of the draft might have led us
to expect such a report, it is noteworthy that
the recommendations of the Commission,
under the chalrmanship of Thomas Gates,
former SBecretary of Defense, and consisting
of a wide variety of generally conservative
and distinguished civillans and former mili-
tary leaders, were unanimous.?

The Commission calls for a basic pay in-
crease amounting to $2.68 billion and other
Increases in budget expenditures for pro-
ficlency pay, reserve pay, additional medical
corps expense, and recrulting, ROTC and
miscellaneous costs, bringing the gross
budget increase to $3.24 billion. Of this, 8540
million would be recovered in federal income
tax collections, thus implying a net cost to
the Treasury of $2.7 billion. Assuming pro-
vision of these additional funds to be eflec-
tive July 1, 1970, the Commission envisloned
transition to an all-volunteer force by July 1,
1871, The increased budget costs would re-
late mostly to ralsing the basic pay of mili-
tary personnel in the first two years of serv-
ice from $180 a month to $315 & month or,
including total compensation, from $301 a
month to $437 a month. Total compensation
of officers in their first two years would be
raised from 8717 a month to $869 a month.
In addition, the Commission would “make
comprehensive Improvements in conditions
of military service and in recrulting” and
would “establish a standby draft system by
June 30, 1871 to be activated by joint reso-
lution of Congress upon request of the
President."

President Nixon is quoted as saying, “We
have lived with the draft so long that too
many of us accept it as normal and neces-
sary” (p. 11). Yet, as we are reminded, the
draft does not have a long tradition in our
history as a free nation. The federal govern-
ment never employed conscription in peace-
time or in any war until the Civil War. Then,
instituted relatively late, the draft resulted
in major riots and accounted for only a tiny
proportion of the armed forces actually en-
gaged in that combat. Indeed, it was not
until 1817 and World War I that conscrip-
tion ever became a major source of our
armed forces. Immediately after World War I
the draft ended and we returned to all-
volunteer, and very small, armed forces. A
new draft law was enacted in 1940 after the
beginning of World War II but was allowed
to lapse after the end of that war, only to
be succeeded, after some Iinterval, by our first
peacetime conscription, in 1848. As we ap-
proach our 200th anniversary as a nation,
therefore, we find that over little more than
a quarter-century have we ever raised any
of our armed forces by conscription and, in-
deed, over most of that period most of the
armed forces were volunteers.

If ample support for the draft is not to be
found in our historical traditions—there is
even some hint In the Commission’s report
that its constitutionality, at least in peace-
time, was accepted on the basis of rather

* Members, in addlitlon to Gates, included
Thomas Curtls, Frederick Dent, Milton Fried-
man, Crawford Greenwalt, Alan Greenspan,
General Alfred Gruenther, Stephen Herbits,
Father Theodore Hesburgh, Jerome Holland,
John EKemper, Jeanne Noble, General Laurls
Norstad, W. Allen Wallis, and Roy Wilkins.
Wilkins, who missed a number of meetings
because of iliness, did not sign the report but
also endorsed '“the basic idea of moving
towards an all-volunteer armed force.”

July 8, 1971

thin precedent, and one may wonder how a
“strict constructionist” Supreme Court
might decide the matter—its economic ra-
tionale is virtually nonexistent. The simple
fact Is that conscription or “slave labor” is
not an efficlent way to run & business. Argu-
ments that the draft costs less money or,
conversely, that volunteer forces would cost
more, are readily seen to involve a confusion
between budgetary costs and real costs to the
economy. “Conscription is a tax,” the report
points out, and a most inequitable tax at
that. It 1s actually a tax in kind, which may
be viewed, as the Commission puts it, as
“the difference between the pay that the
inductee or reluctant volunteer actually re-
celves as a first-term serviceman and the
pay that would be required to induce him to
enlist” (p. 25). This tax in kind 1s no less
real and frequently more onerous and in-
equitable than the justly abhorred tithes and
the corvée to work on the roads and other
public works which finally disappeared in
the Western world with the French revolu-
tion. The Commission estimates a total im-
plicit tax on draftees and draft-induced vol-
unteers of $2.0 billion, implying an average
tax rate of 48% of the income that draftees
and draft-induced enlistees would have
earned in civillan life. This compares with
an effective tax rate of only 15% of gross in-
come for civillans earning comparable in-
come.?® Aside from the fact that this is a very
high tax rate, it 1s concentrated arbitrarily
on a tiny proportion of the total taxpaying
population and, indeed, on only 8% of the
male population reaching age 19 each year.
We can only argue that taxes are lower with
the draft because we ignore this tax in kind,
Taxes may indeed be less to the rest of us
who are not drafted, but that is because we
in effect tax the draftees to pay for their own
services.,

That the real cost of an all-volunteer force
would in many aspects be less than can
readily be seen. First, of course, by securing
volunteers and paying enough so that we
could choose those most qualified (and in-
dulging in differential pay where appropriate
to get the right person for the right job) we
should clearly be able to get men who are
better qualified and better motivated for the
work at hand than those who are dragged
off, in some cases almost literally kicking and
screaming, at the whim of local draft boards
or by the caprice of chance.

But further, volunteers would be likely to
serve longer than draftees. On the basis of
initial enlistments alone, volunteers serve
three-year terms, whereas we have not found
it appropriate to require more than two years
of draftees. In addition, those who chose
military service of thelr own free will are
much more likely to re-enlist for further duty
than those who are forced into the service,
and statistics confirm this amply. Since it
takes a minimum of six months to train
each new serviceman, the longer terms of
service and greater re-enlistment of volun-
teers will imply that (1) a smaller total
force will be necessary to have any given
“‘effective” force, past the period of tralnee-
ship, and (2) a smaller proportion of trained
officers and men will have to be allocated to
the tralning of new recruits. And Iif in the

1 The Commission’'s comparison may be a
bit overstated here, as a more appropriate
measure of the implicit tax might have been
the amount of their civillan income that
draftees would have been willing to pay in
additional taxes to avold military service,
thus eliminating from our calculations the
‘“income effect” of the higher remuneration
that would have been necessary to induce
them to volunteer. See my review of J. C.
Miller ITI, ed., “Why the Draft? The Case
for a Volunteer Army,"” American Economic
Review, LVIII (September 1968), esp. p. 853.




July 8, 1971

armed forces, as in most other organizations,
skill and ability tend to increase after the
first two years of service, the average capa-
bility of more experienced volunteers should
be greater than that of relatively less ex-
perienced draftees.

Further savings may be expected from
the proper attribution of costs that might
come from recognizing the true price of mili-
tary personnel. Economies might run in the
direction of substituting machinery, civil-
ians, and women for servicemen whom mili-
tary planners may prefer when their costs or
purchase price are reckoned as $301 a month,
the current total remuneration to draftees.

It is the “opportunity costs,” what draftees
would be earning and producing as civilians,
rather than what they are paid as involun-
tary military personnel, which begin to give
& measure of the real cost to the economy
of conscripted servicemen. And the total cost
to the economy of conscription is really even
higher, For every draftee and reluctant vol-
unteer taken out of civillan production there
are many other young civilians who are pre-
vented from fulfilling their optimal role in
the economy because of the existence of the
draft. These would Iinclude, for example,
large numbers of reluctant students, who
avoid military service at a cost of both the
livelihood which they might otherwise earn in
full-time work and the expenses of educa-
tional services that they may not have
wanted, may not enjoy, and may not use.

The Commission’s report states and “an-
swers” & number of “objections” which have
been raised to an all-volunteer force. We
have already discussed the matter of cost.
Regarding the question of flexibility, it is
pointed out that “military preparedness de-
pends on forces in being, not on the ability
to draft untrained men" (p. 13), and pro-
vision for a standby draft is in any event
recommended. On the matter of the danger
of developing a powerful military caste, it
is explained that shifting to an all-volunteer
force would have only a marginal impact
on the composition of the services, since
maost current enlisted men and a very large
proportion of officers have been recruited
voluntarily; the most pervasive change In
moving to an all-volunteer army would be
to substitute volunteers for draftees among
the very lowest-ranking and least influen-
tial first-term enlisted men.

Taking up the touchy issue that an all-
volunteer army may become overwhelming-
ly black, the Commission concludes, after
examining enlistment and draft retes, that
for the current type of mixed force of draft-
ees and volunteers the proportion of blacks
might go as high as 15.1 percent, as against
16.0 percent for an all-volunteer force. On
consideration of the preponderance of whites
among the population and the higher accep-
tibility rate of whites for military service
(with current and prospective physical and
educational standards), the likellhood of a
dominantly black volunteer force turns out
to be an arithmetical myth. It may be added
that the Commission is probably correct in
suggesting that Its basic recommendation of
higher rates of remuneration would be more
Hkely to increase the proportion of white
volunteers than of black volunteers since,

{One may wonder whether this is an in-
judicious concession, contrary to the broader
aims and principles underlying the Commis~
slon's report. Forcing young men to register
every year for a standby draft may ralse
some of the same questions of consclence
that arise with a draft in being. Tt would
appear that arrangements for a draft, if ever
its reinstitution were requested, could be
made during the time of Congressional de-
liberation and debate. Registration could
then take place promptly when and if the
new draft were enacted.
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sadly, for many young blacks, current miser-
able rates of military remuneration are al-
ready higher than civillan alternatives. It
may finally be pointed out that, from the
standpoint of blacks, serving as volunteers
at higher pay will certainly be superior to
the current situation in which, whether as
draftees or as volunteers, they are paid at
rates which would be considered the rank-
est exploitation anywhere else in our rela-
tively prosperous economy.

The Commission takes up two related if
somewhat contradictory objections, that “an
all-volunteer force would stimulate foreign
military adventures, foster an irresponsible
foreign policy, and lessen civilian concern
about the use of military forces” (p. 17),and
that the higher defense budget necessary to
provide for an all-volunteer force would force
the Department of Defense to cut back ex-
penditures in other areas or cut back the
total forces that will be kept in readiness.
The Commission arguments on the latter
point may well be quoted:

“The contention that an sall-volunteer
force is undesirable because it would result
in smaller defense forces raises a serious issue
regarding the conduct of government in a
democracy. Conscription obscures a part of
the cost of providing manpower for defense.
When that cost is made explicit, taxpayers
may decide that they prefer a smaller de-
fense force. If so, the issue has been resolved
openly, in accord with the Constitution, and
in the best tradition of the democratic proc-
ess. Those who then argue that too little is
being devoted to national defense are saying
that they are unwilling to trust the open
democratic process; that, if necessary, a hid-
den tax should be imposed to support the
forces they belleve are necessary . . ." (pp.
19-20).

The somewhat contrary concern that an
all-volunteer force may lead to a more and
unduly aggressive forelgn policy is perhaps
not so easily dismissed. The paradoxical pos-
sibility exists that the lesser real cost of vol-
unteer forces will make them more dan-
gerous. One may argue that there will be more
inclination to get involved in foreign adven-
tures—as the world's policeman, in common
parlance—if we are not inhibited by the im-
mediate cost of a balky and less efficient army
of conscripts. The American youth rebellion,
clearly at least partially fueled by concern
over the draft, may well have something to do
with the shift from escalation to de-escala-
tion of our unpopular venture in Southeast
Asia. With a volunteer system it may well be
possible to find a small minority of the pop-
ulation with a taste for adventure, combat,
and perhaps brutality, who would prove a
ready instrument of a dangerous and adven-
turous foreign policy. We have seen them
elsewhere, but in the best of nations, after
all, there may be some proportion of sadists
of storm-trooper mentality. Would a system
of self-selection, at what the Commission
points out would not necessarily require
much greater pay than we have now, result
in such a force? Might irresponsible leaders
use such a force with relatively little eco-
nomic cost and with the main body politic
relatively unconcerned?

One answer to this question may be that
there is no substitute for the responsibility
of an enlightened citizenry In a democratic
society. Those of us who are concerned less
our nation take an imperial road to disaster
must look to the democratic process to block
that road, and not to the constraints of the
tyranny and arbitrariness of conscription
somehow to make it sufficiently unpleasant
to be avolded. One may wonder, moreover,
whether a system of all-volunteer armed
forces would not prove a better and quicker
signal of the costs, to be matched against
the benefits, to be ascribed to activities in
which our armed forces might become in-
volved. Indeed, the Commission's report is
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perhaps understandably silent on some of
these matters. It does point out well that
the costs of an all-volunteer force would
depend substantially upon the size of the
force to be maintained. For armed forces
of two million men it argues plausibly that,
at least in peactime, no increase in budgetary
costs would be necessary, although, even for
such a force, the rates of remuneration
should be raised on grounds of equity. As
our force becomes larger, however, costs rise
not merely because we have to pay more
men but because we have to raise rates more
to recruit larger forces. “Thus the net addi-
tional budget expense required to maintain
an all-volunteer force equivalent in strength
to a 2.5 million man mixed force on a stable,
continuing basis is about $2.12 billion per
year. For the 2.0 milllon man force the
comparable figure is $1.47 billlon; for the
2.256 million man force it is $1.74 billion;
and for the 3.0 milllon man force, $4.556
billion” (p. 194).

But what the Commission has neglected
to highlight is that an all-volunteer force
might well make the budgetary cost a clear
function of our foreign and military policies.
There would be ample volunteers even at
low rates of pay for a small peacetime force.
The Defense Department is reported to have
argued, however, that at almost no reason-
able rate of pay might there be sufficient
volunteers to fight our war in Vietnam.?
(If this is so, what an indictment of our
policies!) I can well imagine that, with an
all-volunteer force, rates of pay would have
to be adjusted as our foreign entanglements
changed. The economic costs of dirty and
unpopular wars would become readlily clear.
It is perhaps instructive to hypothesize a
free market for volunteers very much like
the stock market for capital assets. If supply
and demand equilibrated both markets we
might find that war scares would drive stock
prices down, at the prospect of higher taxes,
and the price of volunteers up, at the antici-
pation of both higher demand and lower
supply from young men who are interested
in a peaceful military career.

One may raise technical questions here
and there. How reliable are surveys, which
have endeavored to distinguish true volun-
teers from “reluctant volunteers" who would
not have enlisted if they had not faced the
more unpleasant imminent alternative of the
draft? In using census data of wages and
salaries by age of employee in comparing
military and civillan compensation by years
of service (Table 5-11, pp. 53-55), is truly
comparable civillan compensation possibly
understated? For unlike career soldlers,
clvilians with, say, eight “years of service”
may include many, with varied work experi-
ence, who lack the qualifications to hold on
to a single job. And related to these issues,
but fundamental to the Commission's rec-
ommendations, how reliable are the estimates
of elasticities of supply of volunteers? We
are promised, in the near future, reports of
the technical analyses underlying the con-
clusion that relatively inexpensive increases
in compensation would bring forth large ad-
ditional numbers of volunteers. The Com-
mission’s conclusion here, and its critical
review of quite different estimates, in the
1966 Department of Defense study, that an
all-volunteer force of 2.65 million men would
add $4 billlon to 817 billion per year to the
defense budget (Appendix C), are persuasive
but not unchallengable.

I would argue, however, that these tech-

A New York Times dispatch dated March
14, 1870, declared: "An all-volunteer armed
force is both desirable and feasi{ble, top Pen-
tagon officials say. But if the Selective Serv-
ice System is dropped while American cas-
ualty rates remain high in Vietnam, they say
they doubt whether sufficlent numbers of
men will volunteer, regardless of pay.”
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nical questions are small in the light of a
larger issue which the Commission, perhaps
out of a desire to preserve unanimity, did
not fit to stress. For the logic of freedom and
the logic of efficlency argue that the more
expensive in budgetary terms an all-volun-
teer armed force would be, the more inex-
cusable it is to continue the draft. The more
it would cost to convert to an all-volunteer
armed force, the greater is the hidden tax so
outrageously imposed on draftees. The great-
er the budgetary cost of an all-volunteer
force, the greater are the real economic dis-
locations and losses created by the draft.
The greater the cost of an all-volunteer force,
the higher, by their own revealed preference,
is the value of the liberty which we are tak-
ing from our young men when we draft them.
And the higher the budgetary cost of an all-
volunteer armed force, the greater is the
true cost and the more likely the self-delu-
sion, in the pursuit of the policies to which
our armed forces are committed.

While all this might have been proclaimed,
and the tedium, tyranny and terror, along
with sheer waste in any system of slavery,
and military slave labor in particular, might
have been stated boldly, The Report of the
President’s C ission on an All-Volunteer
Armed Force is a fine and remarkable docu-
ment for what it does say. It shows clearly
that the end of the draft is feasible and de-
sirable and argues effectively that the shift
to an all-volunteer armed force should be be-
gun virtually immediately and could be
completed by July 1, 1871. Elimination of the
draft and the move to an all-volunteer armed
force has long had the support of outstanding
Vietnam doves such as Senators George
McGovern and Mark Hatfield and of more
than one outstanding hawk such as Barry
Goldwater. Senate Majority Leader Mike
Mansfield has voiced his endorsement of the
report and opposition to extension of the
draft. If President Nixon would act now on
the findings and recommendations of his own
Commission, we might find a bipartisan
coallition for successful action to restore free-
dom and the prospect of freedom to millions
of Americans.

THE PRESIDENT'S ENERGY
MESSAGE

Mr. GRAVEL. Mr. President, all the
people of Alaska will be extremely in-
terested in reviewing and watching de-
velopments on President Nixon’s message
of the other day on the supply of energy
for the United States.

As is well known, Alaska has vast dis-
covered energy resources awaiting de-
velopment, and it is to be hoped that the
administration’s announced attention to
the overall problem of energy supplies
will be followed by useful action. Last
month testimony on the message was
taken by the Interior and Insular Affairs
Committee on which I am honored to
serve.

We now need the administration to
spell out in greater detail a full strategy
and plan to achieve the stated goal of
adequate energy production at acceptable
cost to the environment. I would like
to offer a number of remarks around
three subjects mentioned in the Presi-
dent’s message—oil exploration and de-
velopment, coal technologies, and nuclear
power generation and its alternatives,

I. OIL

‘While the President referred to “efforts
already underway to develop the fuel
resources of Alaska” the fact is that the
orderly and expanded development of
Alaska’s rich oil heritage has been
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arrested and frustrated by the Federal
Government and the Federal courts now
for 3 years. Some of the obstacles thrown
in the way have been legitimate and some
have not. At any rate the President’s new
concern over domestic energy issues—
except for the Canadian case I could find
no reference to the several international
options that are open to us to help
alleviate the problem—should bode well
for moving ahead on the Alaska front.

The State of Alaska has half the Con-
tinental Shelf area of the United States,
and this area is geologically promising
of oil provinces. Accelerated oil and gas
lease sales on these Federal lands is
welcomed so long as there are stringent
controls to safeguard Alaska’s valuable
fisheries resources also found there. Still
more immediate—and closer to shore—
would be the timely settlement of the
long-outstanding court dispute over
whether the State of Alaska or the
Federal Government owns the highly
promising offshore oil lands of lower
Cook Inlet in southcentral Alaska.

The President’s message spoke also of
“appropriate leasing programs” for Fed-
eral lands where “the Government
should be able to recover the fair market
value of these resources.” Though mnot
mentioned specifically, a prime candi-
date for such action should be naval
petroleum reserve No. 4 located just west
of the great oil discoveries of
Bay.

Pet No. 4 has been known and initially
explored since 1923 and at one time prob-
ably had some real—but never used—
place in our national security arrange-
ments. Whatever this role was, it is
widely acknowledged to have long since
disappeared and only governmental iner-
tia and some bureaucratic struggles be-
tween the Navy Department and the De-
partment of the Interior have kept us
from taking the public interest action
of leasing the field into the private sector
with the U.S. Treasury recovering the
fully allocated costs associated with the
enterprise all these years.

Mr. President, this could be simply
done through congressional authoriza-
tion and I hope that this will happen.
Last time I looked at the figures the
actual historical costs to government for
Pet No. 4 were about $60 million, and
this could be very rapidly recovered. I
look forward to the administration com-
ing forward with such a plan as part of
the follow-on to its energy message.

While one direction of emphasis in
the message was the locating of new oil
supplies and the boosting of the nuclear
alternative, reference to fully exploiting
known oil supplies was noticeably absent.
I refer particularly to hand-ups in the
exploration, production, and transport-
ing of the huge oil and gas finds on the
north slope in Alaska,.

Here we have billions of gallons of
low sulfur content crude oil waiting for
a transport system to be permitted and
in place in order to supply the great
energy demands the President spoke
about to the rest of the United States.
What of this “restriction” of supply?
What can the administration be expected
to do to unravel this before the Nation's
energy crisis is further heightened and
Alaska's economy is further depressed?
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As the President said in his message, “To
move from geological exploration to oil
and gas well production now takes from
3 to 7 years.” Indeed it does. Perhaps to-
morrow's witnesses before the Interior
and Insular Affairs Committee will en-
lighten us on these points.

In a related part of the administra-
tion's energy message we find two state-
ments that seem to me to bear very much
on the Alaska pipeline issue:

The development of the new technology
required to minimize environmental damage
can further delay the provision of additional
Energy.

And elsewhere:

Industry should play the major role in this
area, but government can help by providing
technical leadership ., . .

Mr. President, I agree with both these
statements and would only hope that the
administration is bending all its agency
efforts toward a rapid resolution of any
outstanding obstructions to getting out
the Alaska oil and a timely issuance of
the pipeline permit supported and con-
curred in by all relevant facets of the
Federal Government.

II. COAL

I was pleased to hear the President
strongly emphasize the importance of
coal, as well as oil and gas, in meeting
the growing national demand for energy
?ngs the increasing emphasis on cleaner

uels.

The importance of our coal reserves is
often minimized in discussions of na-
tional energy demands. Yet, the 1,600
billion tons of mapped and explored coal
reserves in the United States amount to
approximately 90 percent of our recover-
able fossil fuel energy reserves, while ul-
timate U.S. coal reserves are estimated
t.tgnt: in the neighborhood of 3,200 billion

My own State of Alaska has coal re-
serves in excess of 265 billion tons, with
about 50 percent of this total being either
of bituminous or subbituminous grades.

In strong contrast to its large reserves,
total U.S. coal consumption in 1970 came
to just over 605 million tons, with
Alaska's contribution amounting to only
about 0.6 million tons.

ESTIMATED COAL RESOURCES OF ALASKA
[In millions of short tons]

Sub-
bituminous
Coal field Bituminous  and lignite

19, 292 100, 905
6,938
Jtms Creek. .
Broad Pass.
Matanuska_
Susitna.._.
Kenai (Homer
District

2,395

k)¢ 318
19,420 110, 696 130, 125

rce: Barnes, Farrell F., Coal Resources of Alaska, U.S.G.S.
Bulldm 1242~ B, Washington, D.C., 1967.

Alaska's coal industry has a long his-
tory. In fact, the first coal mine on the
Pacific coast of North America was prob-
ably one opened in 1855 by the Russians
at Port Graham on the southwest tip
of the Kenai Peninsula. However, al-
though there were large known coal de-
posits in Alaska, very little development
took place prior to World War I because
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the Federal Government refused to per-
mit anyone to obtain title to coal lands
or even to mine the coal under a lease
agreement. As a result, Alaskans who
were living near excellent beds of coal
were forced to pay extremely high prices
to have coal shipped in from a foreign
country.

This situation was obviously untenable.
Following an American tradition estab-
lished much earlier in Boston, the citi-
zens of Cordova held a '“Coal Party” and
dumped a considerable amount of coal
into the bay. Like its predecessor, this
“Party” also attracted much attention
and was a significant factor in the pass-
ing of a coal-leasing law in 1914,

The era of sustained coal production
in Alaska came with the completion of
the Alaska Railroad to the Matanuska
coalfleld in 1916 and to the Nenana coal-
field in 1918. Production rose quickly to
60,000 tons in 1920 and continued its up-
ward trend to reach 174,000 tons by 1940.
During World War II and up to the mid-
fifties, Alaska coal production underwent
further rapid increases until after 1953
when it began to fluctuate between 650,-
000 and 900,000 tons annually.

In 1967, a total of 925,000 tons of coal
was mined in Alaska. However, the con-
version from coal to natural gas by the
Anchorage military bases had a dramatic
impact on coal production which fell to
750,000 tons in 1968 and still further to
approximately 667,000 tons in 1969, Mine
closures occurred, particularly in the
Matanuska Valley where 95 percent of
the coal market was lost following the
conversion to gas by the military bases.
Prominent among these closures was the
Evan Jones Coal Co.’s Jonesville mine
which had been in continuous operation
since 1922,

Thus, despite its having almost 10% of
the nation’s reserves, Alaska's coal pro-
duction now accounts for only about one-
one thousandth of the national total.

If there is indeed a national energy
crisis, as the President’s message assumes,
then it is not only Alaska's oil and gas
reserves that are available to help abate
this situation, but also her coal.

Even today, coal is a much underrated
energy source. In 1869, energy generated
by bituminous and anthracite coals ac-
counted for 20.5 percent of the national
total. Still more impressive is the place
of coal in the generation of electric
power. In 1970, out of a total national
production of approximately 596 million
tons of coal, some 320 million tons were
used by the country’s electric utilities and
accounted for 46.4 percent of all electric
energy produced. By contrast, oil ac-
counted for 11.8 percent; gas for 24.1
percent and nuclear power for 8 mere 1.4
percent of the Nation’s electric energy
production.

Should the nuclear liquid metal fast
breeder reactor demonstration program
advanced for 1980 be unsuccessful in re-
ducing radicactive pollution to accept-
able levels, and this appears likely at the
present time, it is probable that the
United States will have to devote its
energies to the development of thermo-
nuclear fusion and solar energy—the
subjects of my concluding remarks.

However, even if the breeder reactor
demonstration was deemed acceptable,
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it would not be until 1990 when a signifi-
cant impact from this form of power
generation would be felt. Since the eco-
nomic development of thermonuclear
fusion and solar power now appear to be
longer range developments, the net re-
sult would be a greater demand for fossil
fuels over a longer period.

This increased demand could be met
through a national energy policy which
utilized the full range of fossile fuels. In-
deed, there is a growing realization with-
in the fossil fuels industry of the inter-
dependence of these energy resources.
The removal of sulfur oxides and the con-
version of coal into clean gas capable of
being transported through existing
natural gas pipelines in energy-deficient
areas is such an example.of this inter-
dependence and can also serve to provide
a greater balance between energy de-
mands and the environment.

The President also stressed the need
for further development of coal liquefac-
tion techniques to convert coal into
clearer liquid fuels; as well as magneto-
hydroelectric power cycles which convert
coal and the other fossil fuels into energy
more efficiently.

Thus, to meet the increasing national
energy demands, I urge that increased
research and development of our fossil
fuels be undertaken to produce an ade-
quate supply of clean energy while we
at the same time pursue more advanced
methods, such as fusion and solar energy,
toward making these sources assume a
large portion of increasing demands for
power in the United States.

II. NUCLEAR

I prediet that President Nixon's energy
message last Friday will produce & moral
struggle of classic and colossal propor-
tions between love and money, between
humility and arrogance, between every-
one who appreciates the wonder of life
on earth and others who are willing to
gamble with it in return for some fleet-
ing engineering thrills and monetary
advantages.

I am referring to the Presidential bless-
ing given to nuclear fission. Mr. Nixon
called it, “our best hope today” for lots
of electricity.

Nuclear electricity has more than Mr.
Nixon's blessing. It has the political clout
of 17 billion business dollars already in-
vested in it, plus a development subsidy
of about 3 billion tax dollars.

Today I wish to make only two points:

First. A decision to promote nuclear
electricity, which inevitably creates gro-
tesque amounts of radioactive waste, is
a gamble with the planet which requires
ethical judgment and moral debate of
the strongest nature.

Second. The nuclear gamble simply is
not necessary; man already knows how
to produce all the electricity he could
want from sunlight, safely. The crucial
difference between solar electricity and
nuclear electricity is a $3 billion Govern-
ment subsidy to the nuclear interests—
with a request from Mr. Nixon for an ad-
ditional $2 billion for developing the plu-
tonium “breeder.” Mr. Nixon's energy
message gave lipservice to solar elec-
tricity and to other alternatives like
fusion—but he gave all the dollars to
fission.
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THE MORAL PROELEM

Mr. Nixon's announcement Friday is
an endorsement of what AEC Chairman
Glenn Seaborg calls “the plutonium econ-
omy of the future.” Let me describe what
that grim phrase really means.

It means an economy and a civilization
depending for energy primarily on a sub-
stance widely acknowledged to be the
most devastating pollutant which man
knows how to create: Plutonium-239.

A single particle of radioactive plu-
tonium about the size of a dust particle,
inhaled and stuck in the lung, can cause
lung cancer and kill you.

A single pound of plutonium is a
guantity which represents the maximum
permissible “body-burden,” or dose, for
700 million people.

One large nuclear power plant, either
“breeder” or conventional, produces over
600 pounds of plutonium every year—an
amount equivalent to the maximum per-
missible lifetime body-burden for 420
billion people.

The AEC hopes to license about 1,000
nuclear plants within the next 29 years,
and they will make a quantity of plu-
tonium every year equivalent to 420
trillion maximum permissible doses.

AEC Commissioner Larson has said
that a loss-rate of 1 or 2 percent of the
plutonium inventory is “unavoidable”—
October 1969, WASH 1147, cited in Seci-
ence, April 9, 1971, Does this mean we
can expect the loss of four to eight tril-
lion lifetime doses of plutonium every
year?

Any plutonium particles escaping into
the environment will circulate for 24,000
years before losing half their radioactive
harmfulness. That is forever, in human
time-scales. Furthermore, it means that
annual plutonium contamination will be
cumulative.

The plutonium hazard alone is obvi-
ously on a scale which is incomparable
with other pollution problems, or with
anything like highway hazards. The po-
tential risk compares with nuclear or
chemical /biological warfare.

Plutonium losses may be augmented by
plutonium thefts, for black-market
atomic bombs. AEC Commissioner Lar-
son has said:

A market for such illicit materials is bound
to develop ...and I fear such growth
would be extremely rapid once it begins.
Such a theft would quickly lead to serious
economic burdens to the industry and a
threat to national security.

The massive security checking and
regimentation required in attempting to
prevent losses and thefts might well put
a severe strain on personal freedoms.

President Nixon, and all of us, need
to examine the concept of a “plutonium
economy” carefully indeed, and in many
aspects.

In addition to plutonium, Ilarge
amounts of long-lived fission products,
like stronium-90, are produced inside all
nuclear powerplants—both “breeder”
and conventional. That is a fact of
physics, and better engineering cannot
change it. A single nuclear powerplant—
1,000-megawatts electrical—simply pro-
duces as much long-lived radioactivity
every year as would the explosion of
about 1,000 Hiroshima bombs.

Mr. President, I have two memos ex-
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plaining the reactor-bomb comparison
in detail. I ask unanimous consent that
they be printed at the end of these re-
marks as supplement No. 1.

Nuclear enthusiasts intend to keep all
this radioactive poison confined and sep-
arated from the biosphere for the next
50 generations. They are not moral mon-
sters, and their intentions are good. The
central question, one which Mr. Nixon
did not present, is this:

Even if men everywhere agree, which
they do not, to try to keep all radioac-
tive garbage contained in perpetuity, can
man succeed?

The amount of radioactive poison in-
volved requires 99.9 percent success. If
we achieve only 99.9 percent success, we
will have poisoned the planet radioac-
tively for all life to come.

Can the engineering community guar-
antee even 99 percent success? Such a
promise would defy belief. And who is
willing to gamble the planet on the basis
of an engineering promise?

Engineers have a law, called Murphy’s
law: “If anything can go wrong, it will

wrong.”

When 525 members of the national so-
ciety of professional engineers were
polled a year ago, almost 60 percent an-
swered “yes"” when asked whether there
is a valid reason for the public to be
worried about nuclear plants.

The senior member of the Joint Com-
mittee on Atomic Energy, Representa-
tive Crer HoLiriELp, acknowledged last
year again that “the construction and
operation of nuclear reactors are very,
very complex, costly, and inherently dan-
gerous matters.”

We see just the tip of the iceberg in
the recently revealed uncertainties about
the emergency core cooling system—
which is one essential engineered safety
system standing between today’s nuclear
powerplants and potential radioactive
calamities.

Weight ought to be given to the warn-
ing issued in April by Dr. Hannes Olof
Aliven, who won the 1970 Nobel Prize for
physics:

In my opinion, the dangers assoclated with
the fission energy have not received neces-
sary attention . . . If a reactor goes out of
control, the consequences may be terrible.
Even if extreme safety precautions are taken,
the large gquantities of radioactive material
in them constitute a permanent danger . . .
in a full scale fission programme, the radio-
active waste will soon become so enormous
that a total poisoning of our planet is pos-
sible. Under such conditions, safety margins
which are acceptable in other fields, are in-
adequate. It is not evident whether the
waste problem can be solved in a satisfactory
way.

If solar energy or fuslon energy were avall-
able now at comparable cost, no one would
use fission energy (for peaceful purposes).
.« . If this is achieved, the fission reactor,
especlally the breeder, will be of interest
only as a danger which must be eliminated
85 soon as possible.

The views expressed here are shared hy
many competent physicists. They are basic-
ally different from those on which the pres-
ent policy is based. An important decision
about the future energy policy of the USA—
and the whole world—should not be made
until a thorough discussion has taken place
Involving advocates for all the three differ-
ent alternatives (solar, fusion, fission) for
solving the energy problem.
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Mr. Nixon's personal opinion that fis-
sion represents “‘our best hope today” is
only that—a personal opinion. His deci-
sion to back the breeder will surely fuel
a sizzling moral debate. As far as radio-
activity is concerned, the “breeder” is
even more hazardous than conventional
nuclear plants—not less.

Decisions about fission are urgently
needed because, every day, man is creat-
ing additional radioactive garbage which
he cannot get rid of. He can only move
it from one place to another. A so-called
“clean” or “zero-release” reactor simply
means that the thing is engineered to
put the radioactive problem somewhere
else.

Providing there are no accidents be-
forehand, the radioactive waste moves
out from a “clean” nuclear powerplant
in special casks which each requires 30
to 100 tons of lead to shield the world
from its contents.

The radioactive waste moves over
roads and rails into a full reprocessing
plant hundreds or thousands of miles
away, where deadly accidents continue
to be a possibility. In a “plutonium econ-
omy,” each nuclear reprocessing plant
will have an inventory of more liquid
radioactive waste than we can compre-
hend: about as much as would be pro-
duced by exploding a half-million Hiro-
shima bombs.

Has any engineer convinced Congress
that not even a fraction of 1 percent of
it will ever get loose? Do we feel com-
pletely confident that accidents, leaks,
carelessness, and sabotage are impos-
sible? When the stakes are so high,
these are questions urgently demanding
ANSWerSs.

In a few weeks, the European Nuclear
Agency plans to make its third dump
of radioactive waste into the North At-
lantic; the dumps will be increasing in
size, and accelerating in frequency.
Radioactive pollutants in the ocean are
even more dangerous than nerve gas.
Nerve gas can become chemically neu-
tralized, but radioactivity can be neu-
tralized in no way. Only time—sometimes
centuries—can eliminate the hazard.

The United States no longer dumps
radioactive waste directly into the ocean,
because it is “more economical” to use
the land, according to the AEC booklet
“Radioactive Wastes"—May 1967.

In this country, we continuously pump,
dump, and dribble low- and intermedi-
ate-level radioactive waste directly into
the ground. If future monitoring detects
trouble, it may be too late for any rem-
edy.

High-level wastes—the most intense-
ly radioactive ones—are accumulating in
leak-prone tanks. There is talk about
burying them, solidified, in salt-mines.
No safety tests have yet been made us-
ing real radioactive waste. Solidified
wastes will remain radioactive for a
thousand years, and may require hu-
man attention generation after genera-
tion—for instance, in order to remove
the heat which the wastes will generate
in the caves. No one can be sure what
will happen down there.

Meanwhile, the U.S. Atomic Energy
Commission is still moving ahead with
the idea of dumping 25 million gallons
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of high-level radioactive slurry into red-
rock along the Savannah River, below
the Tuscaloosa Aquifer—in spite of a
warning in 1966 from a committee of
the National Academy of Sciences that
the project is unavoidably dangerous.

When man starts filling the earth’s
seas and burrowing into the earth’s crust
with radioactive garbage, he is taking a
chance with the very livability of this
planet for any kind of life. That is ob-
vious.

How can such a bamble be justified?
Does this generation of human beings
have the conceit to leave behind a radio-
active legacy which just might poison
the planet once and for all, and finally?

I should like to quote a passage from
the last speech of the late Adlai Steven-
son:

We travel together, passengers on a little
spaceship . . . preserved from annihilation
only by the care and, I will say, the love we
give our fragile craft.

The whole plutonium proposition may
be one of man's most grotesque ideas . . .
and also one of the most absurd. Con-
trary to a well-nurtured myth that man
must take the radioactive gamble because
there is no other way to produce lots of
electricity, we do have an attractive, in-
herently safe alternative to nuclear en-
ergy if we want abundant electricity. We
would have a “sunshine economy” in-
stead of a “plutonium economy,” and we
could have it even faster.

AN ATTRACTIVE ALTERNATIVE

Man has known for many years how to
make sunlight into electricity. We have
been doing it reliably for ten years in the
space program. Plenty of solar energy
reaches the surface of the earth too—
plenty to spare.

The annual incidence of solar energy
on earth is about 25 times greater than
the energy stored in the world’s entire
coal reserves. That is annual and inex-
haustible solar energy.

About 10 trillion kilowatt-hours of
solar energy fall every year on Death Val-
ley alone. That amounts to about five
times more electrical energy than is cur-
rently generated in the whole United
States.

According to Drs. Norman Ford and
Joseph Kane in the University of Mas-
sachusetts Physics Department at Am-
herst:

For technical reasons, we can not recover
more than about 40% of that energy, but it
does appear technically feasible to obtain
about 4 trillion kilowatt-hours in electrical
energy from Death Valley alone . . . what we
have sald so far has been known for a long
time..The more important guestion is, can
we recover this power at reasonable cost?

Their answer is “Yes,” in a paper en-
titled “Solar Energy and Public Power,”
dated April 1971.

Solar energy systems must provide
ways to store the energy for nights and
dark days. Because one way is to use the
sun’s energy to produce gaseous, pollu-
tion-free fuels which can then be shipped
and stored, I would like to add the Ford/
Kane statement that about 2 percent of
our major deserts are capable of pro-
ducing enough hydrogen gas to produce
all the electrical power we now use. Hy-
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drogen gas is perfect for fuel-cell conver-
sion to electricity.

Mr. President, in view of the connec-
tion between some solar energy proposi-
tions and fuel cells, I ask unanimous con-
sent to have two articles about fuel-cell
development printed as part of supple-
ment 2 at the end of my remarks.

Another way to store solar energy for
nights and dark days has been proposed
by Dr. and Mrs. Aden Meinel, of the Op-
tical Sciences Center at the University of
Arizona in Tueson. Their proposal is sim~
plicity itself: Thermal storage of solar
energy in tanks of salt or metals which
have large heats-of-fusion.

The Meinels have thought through an
entire solar energy system which requires
no technical breakthroughs in either so-
lar cells or fuel cells. If adopted, we might
see 8 100-megawatt solar plant in opera-
tion by 1976, and the first 1,000-mega-
watt plant in operation by 1980—which
is President Nixon’s accelerated target
date for operation of the first 300- or 500~
megawatt nuclear breeder plant.

Mr. President, I ask unanimous con-
sent to have printed at the end of my
remarks as a part of supplement No. 2 an
article from Science magazine, May 14,
1971, about the Meinel proposal, and a
paper by the Meinel’s, April 27, 1971.

The Meinel’s propose heat accumula-
tion and generation of electricity via the
familiar steam turbine system. Drs. Kane
and Ford propose conversion of water to
hydrogen and the distribution of non-
polluting energy via our familiar gas
pipeline system. There is a third kind of
solar energy proposal which would em-
ploy silicon solar cells adapted from the
spaceé program.

Silicon cells convert sunlight directly
to electricity without moving parts or by-
products. Their present efficiency is about
10 percent in commercial versions, 14
percent in laboratory versions, and 20
percent expected soon.

Mr. President, I ask unanimous con-
sent to have a paper by Dr. Peter E.
Glaser, head of engineering sciences at
Arthur D. Little, Inc., printed as part of
supplement No. 2 at the end of these
remarks.

The cost of silicon cells, which are
now wildly expensive, is high because of
present manufacturing processes, not be-
cause of the material. Silicon is an abun-
dant element. readily refined from sand.
The cost of silicon cells could readily be
reduced fourfold just using presently
known techniques, and might well be re-
duced an estimated 700-fold with the ap-
plication of a little industrial engineer-

1ng.

Mr. President, I ask unanimous con-
sent to have a paper on this subject by
Dr. E. L. Ralph of Heliotek-Textron, Inc.
printed as part of supplement No. 2 at
the end of my remarks.

Though we know for sure that silicon
works, it may not necessarily be the most
efficient substance for solar cells. Organic

semiconductors, for instance, would pre-
sent no inherent upper limit to the cell’s

efficiency, and might reduce the cost of
solar electricity even below silicon’s lower
limit. Dr. Elliot Berman has a research
team working on the problem under the
auspices of the Esso Research and En-
gineering Co.
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Mr. President, I ask unanimous con-
sent to print the Esso news release, No-
vember 24, 1970, as part of supplement
No. 2 at the end of these remarks.

That solar energy is technically a sure
thing seems understood by President
Nixon. In his energy message, he said:

The sun offers an almost unlimited supply
of energy if we can learn to use it eco-
nomically . . . and we expect to give greater
attention to solar energy in the future.

But he gave the dollars to the breeder.
I emphatically disagree that “eco-
nomiecs” should be the determining fac-
tor when the fate of the planet is at
stake. Nevertheless, let us look at the
“economics’” of the breeder a moment.
The estimated capital costs of the
breeder rose 50 percent between 1968 and
March 1971, according to the AEC. By
1980, the Government investment in the
breeder will be way over $2.5 billion, and
the business investment even higher.
That makes $5 billion without counting
the $2 billion additional tax dollars in-
vested in developing the present genera~-
tion of civilian nuclear power plants.
All in all, by 1980, this country will
have at least $5 to $7 billion invested in
developing a 500-megawatt plutonium
breeder, depending on how you count.
Therefore, when someone fries dis-
missing solar energy as ‘‘uneconomical’
compared to nuclear energy, he overlooks
the fact that large-scale solar energy
might well look competitive already if the
Government were subsidizing its de-
velopment to the tune of $3 to $5 billion.
Strangely, some people say:
If solar energy is so great, why isn't busi-
ness interested?

Apparently it does not occur to these
people to ask the same gquestion about
nuclear fission. Business would certainly
not have grown devoted to nuclear fission
if it had not been for the $3 billion Gov-
ernment development subsidy, the con-
trolled fuel prices, and the Price-Ander-
son Act which removed normal public
liability.

Remarkable, I think, is the growing
business interest in solar electricity in
spite of zero support from the Govern-
ment. It is notable that several of the
articles I have requested to be printed in
supplement No. 2 are business-sponsored
studies.

If Comgress decides to treat solar
energy to some of the lavish encourage-
ment given nuclear fission, I predict we
will see immense employment and solar
business opportunities open up overnight.
If we diverted $4 billion from the breeder
to solar electricity, we would have eco-
nomic solar energy. The least we should
do, I believe, is to match our fission and
solar investments dollar-for-dollar.

Therefore, I am considering a solar
energy development bill for introduction
this session and I would welcome co-
sponsorship of it.

There being no objection, the items
were ordered to be printed in the Recorp,
as follows:

THE PLUTONIUM ECONOMY

Fissioning of nuclear fuel (uranium or
plutonium) produces radoactive fission prod-
ucts in direct proportion to the amount of
nuclear which is fissioned. It matters not
whether the fissioning is done as an instan-
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taneous explosion, or slowly as it happens in
a nuclear power plant operating properly.
The amount of nuclear fuel required to pro-
duce bombs of a certaln size measured in
kilotons, and to produce electrical power
measured in megawatts, is known. There-
fore, it is possible to compare the radioactive
fission products produced in a nuclear reac-
tor with the radicactive fission products
produced by exploding an atom bomb,

NUCLEAR WEAPONS AND FALLOUT

The following are approximations encom-
passing three assumptions about nuclear
weapons and fallout:

1. The Hiroshima bomb had a yield of
about 20 kilotons (20,000 tons of TNT equiva-
lent).

2. About 200 megatons (200,000 kilotons)
of fission explosives were detonated iIn
nuclear bomb-tests (US, USSR, UK) before
the 1963 Test Ban Treaty.

3. Since most of the bomb-test fallout
fell in the Northern Hemisphere, and since
the continental United States comprises
about 39, of the surface area of the Northern
Hemisphere, approximately 3% of the 200
megatons, or about 6 megatons of long-
lived radioactive fission-products will have
fallen on the USA when all of the bomb-fall-
out has fallen.

NUCLEAR FOWER FLANTS

The following are three assumptions about
the fission-products created by nuclear power
plants:

1. A 1000-megawatt (electrical) nuclear
power plant—LMFBR breeder-design or
present models—produces about as much
long-lived radioactivity each year of opera~
tion as is produced by the explosion of about
1,000 Hiroshima bombs (equivalent to 20,000
kilotons, or 20 megatons of flssion-bombs).

2, By the year 2000, the AEC hopes to
license 500 breeders in the USA, each at least
1000 megawatis (electrical). In addition, the
ABC expects to have licensed 500 water-
moderated nuclear power plants by the year
2000, and expects to see another 1,000 nuclear
power plants in operation in other countries.

3. 500 breeders, each producing long-lived
fisslon-products equivalent to a 20-megaton
bomb per year, will combined produce each
year the equivalent of 10,000 megatons of
fission-explosion.

500 water-reactors in operation will pro-
duce another 10,000 megaton equivalent per
year.

1,000 water and breeder reactors in other
countries will produce an additional 20,000
megatons of fisslon-products per year.

Every year, a single 1000-megawatt nuclear
power plant (water model) produces enough
radioactive plutonium alone to give 500,000,~
000,000 people the maximum permissible
“body burden”., This is in addition to the
radioactive fisslon-products discussed above.
The physical half-life of plutonium-239 is
24,000 years.

COMPARISON

1. If Americans manage to achieve 99.9%
success contalning the annual production of
fission-products from 500 breeders, still the
equivalent of 10 megatons of flsslon polsons
would be escaping into this country’s bio-
sphere eventually. Thus, even a success-rate
as high as 90.9% (which is unlikely in hu-
man efforts) would eventually release 300
megatons of long-lived radioactivity in this
country from just 30 years of breeder activ-
ity. That is 50 times more radioactive con-
tamination than we received from the bomb-
test fallout, and excludes contamination
from the water-reactors and foreign reactors.

2. In fact, 30 years is too short a period
to assign to the production of radicactive
waste from the breeder program. The AEC
has stated its expectation that breeders
should be developed and deployed because
they are “essential to assure to our Natiom,
for centuries to come, an adequate supply
of energy"” (Milton Shaw to JCAE, Fiscal 1072
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Authorization Hearings, page 27 in type-
written submission).

Therefore, the breeder program clearly
poses the possibility of totally and perma-
nently poisoning the planet, even if man
could achlieve a phenomenal 98.9% success-
record in confining its radioactive by-prod-
ucts in perpetuity.

THE FssioN-PropucT EQUIVALENCE BETWEEN
NucLEAR REACTORS AND NUCLEAR WEAPONS
(By Dr. John W. Gofman)

What is desired here is & determination of
the comparison of production of long-lived
fission products (for example, Strontium 90
or cesium-137) in nueclear power reactors with
such production in nuclear weapons. In par-
ticular we shall determine what megatonnage
of atomic fissicm bombs is required to produce
an inventory of long-lived fission products
equivalent to that within a 1000 Megawatt
(electrical) nuclear generating station that
has operated for one year.

Listed below are certaln physical conver-
sion factors and parameters of relevance, to-
gether with the source of such information.

Energy Units: 1 Killowatt-hour equals 8.6
times 10° gram-calories,

Reference; Handbook of Chemistry and
Physics, 44th Edition, 1962-3, Chemical Rub-
ber Publishing Co., Cleveland, Ohio. page
3305 (Units and Conversion Factors)

Equivalents of 1 Kiloton of TNT: 1 Kiloton
TNT equals 10 gram-calories, 1 Kiloton TNT
equal 1.15 times 10° kilowatt-hours.

Reference: “The Effects of Nuclear Weap-
ons", Samuel Glasstone, Editor, Published by
the U.S. Atomic Energy Commission, Revised
Edition, February, 1864 (U.8. Government
Printing Office, Washington, D.C.) page 14,
Chapter I, Table 1.41.

Yield of Hiroshima Bomb: 1 Hiroshima
Bomb is roughly 20 Kilotons TNT.

Reference: Ibid., page 6, Chapter I.

CALCULATIONS

1. In one year of operation of a nuclear re-
actor, long-lived fisslon products that have
been manufactured will not have decayed
significantly. Hence the inventory at the end
of one year will be almost precisely equivalent
to the total quantity of such fission products
that has been produced.

2. The nuclear generating station will be
taken as 33% efficient in the conversion of
thermal to electrical energy. Thus 3000 Meg-
awatts (thermal) ylelds 1000 Megawatts
(electrical). Obviously, the calculation can
be correspondingly modified for any other ef-
fielency value chosen.

3. The nuclear generating station will be
presumed to operate at full power through-
out the year. Clearly, the calculation can
readily be modified for any deviation from
100% operation over the full year.

Now, 1 year of operation represents 24
times 365, or 8760 hours of operation.

If 1 Kilowatt-hour equals 8.6 times 10°
gram-calories, then 1 Megawatt-hour equals
8.6 times 10° times 10° equals 8.6 times 10*
gram-calories,

Therefore 1 Megawatt-year (or 8760 mega-
watt-hours) equals (8.76 times 10%) (8.6
times 10*) equals 7.53 times 10°* gram cal-

ories,

But 1 Kiloton TNT equals 10'* gram-cal-
ories.

Therefore a reactor at 3000 Megawatts
(thermal) for one year is equivalent to 2.26
times 10"* equals 2.26 times 10* Kilotons of
TNT, divided by 1 times 10%.

1 Megaton equals 1000 Eilotons,

So 2.26 times 10* Kilotons represents 2.26
times 10 divided by 10° equals 22.6 Megatons.

So, we can say 3000 Megawatts (thermal)
for one year is equivalent to 22.6 Megatons
of fisslon bomb.

Now, taking 1 Hiroshima bomb as 20 Kilo-
tons, we can say 3000 Megawatts (thermal)
for 1 year equals 2.26 times 10* divided by 20
equals 1130 Hiroshima bombs equivalent.
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(Note: The energy of the reactor and of
the bomb are totally from nuclear fission.
Hence, if we have compared equal energy
production, we have automatically compared
equal fission product production. And since,
for long-lived fission products we neglect
the decay, we can say the inventory of fis-
sion products (long-lived) in a 3000 Mega-
watt (thermal) reactor is equal to that from
1130 Hiroshimsa bombs.)

We can check this calculation by an alter-
native one. We listed above that 1 Klloton
TNT equals 1.15 times 10° kilowatt-hours.

Also 3000 Megawatts (thermal) for 1 year
equals 3000 times B760 equals 2.628 times 107
megawatt-hours.

2.628 times 107 megawatt-hours equals
2.628 times 10" kilowatt-hours.

Therefore, 3000 Megawatts (thermal) for 1
year represents 2.628 times 10 divided by
1.15 times 10° equals 2.29 times 10* Kilotons.

(Note: Calculating above via calories, we
got 2.26X10¢ kilotons. Within rounding off
errors, this result is identical, approached
via kilowatt-hours or calories, which is, of
course, expected.)

Converting to Hiroshima bombs equiva-
lent, we have 229 times 10¢ divided by 20
equals 1,146 Hiroshima bombs, (Via calories,
we obtained 1,130 Hiroshima bombs, again in
agreement, within rounding errors.)

SOME POSSIBLE MODIFICATIONS

(1) It is claimed that, in the future, nu-
clear reactors may operate at 409 efficlency
(thermal to electrical) instead of the 33%
efliclency employed in these calculations.

In such a case, the Hiroshima bomb equiv-
alent would be 1,130 times 33 divided by 40
equals 932 Hiroshima bombs for 1,000 mega-
wntlt}s (electrical) (2,500 megawatts (ther-
mal)).

(2) Ome might, for any calculation, con-
slder that the reactor will not operate at
100% power throughout the year. Estimates
like 75% have been g i

If a 1000 Megawatt electrical plant, with
337% efficlency, operates 75% of the vear.

The Hiroshima Bomb equivalent= (0.75)
(1130) =848 bombs.

If & 1000 Megawatt electrical plant, with
40% efficlency, operates 75% of the year,

The Hiroshima Bomb equivalent= (0.75)
(932) =698 bombs

Therefore, looking toward the future, and
using 40% efliclency and 756% operation, it
appears that 699 Hiroshima bombs equiv-
alent is the lowest figure.

(8) The Hiroshima Kilotonnage was taken
as “roughly” 20 Ellotons. York, in “Race to
Oblivion,” suggests the Hiroshima bomb may
have been 14 Kilotons.

Above we calculated for 3000 Megawatts
(thermal) for one year we have the equiva-
lent of 2.26 x 10* Kilotons TNT

If one Hiroshima Bomb is 14 KT,

then 3000 Megawatts (thermal) for 1 year
equals 2.26 x 10* divided by 14 equals 1614
Hiroshima Bombs, instead of the 1130 bombs
calculated above.

[From the Wall Street Journal, May 19, 1971]
“LirrLE Brack Box" Puer CeLL, LoNG SEEN
As ELECTRICITY SOURCE, MOVES AHEAD IN
TESTS—C0STS REMAIN UNECONOMICAL BUT
ARE STEADILY FALLING, COMMERCIAL SERVICE
BY 19757—Gas Versus EnecTriC UTILITIES

(By Roger W. Benedict)

FarmIngTON, CONN.—A “little black box™
that many major corporations have relegated
to the back shelves of their research labora-
tories is undergoing a renaissance that could
have broad economic and ecological signifi-
cance,

The gadget is nothing mysterious. It's the
long-heralded, but still unperfected, *“fuel
cell,” a silent, essentially pollution-free
device with no moving parts that produces
electricity through a chemical reaction of
hydrogen and oxygen. The hydrogen can
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come from many common fuels—such as
natural gas—and the oxygen from the air.

The first fleld test of a new lower-cost
version of the device is under way in a plush
display home in this Hartford suburb, and
59 other units will be tested over the next
year and a half in such diverse locations as
a Los Angeles drugstore, a Chicago ham-
burger stand and a Brooklyn apartment. By
the end of next year, its backers, the Pratt
& Whitney division of United Aircraft Corp.
and 32 gas and electric utilities, will decide
whether they will proceed to commercial fuel
cell service by 1975.

A MAJOR BENEFIT?

If the venture succeeds, its advocates say, it
could prove of major benefit in closing the
natfon’s growing energy gap and in tackling
some of the most pressing environmental
problems. In the process, they belleve, the
fuel cell could change the whole concept of
the electric-utility business by introducing
substantial competition into a field now
largely the preserve of ated monopolies.

But the fuel cell's ability to compete with
conventional power remains to be proved, and
many .observers are skeptical. And in each
state, lawmakers, regulators and courts will
have to decide who can offer fuel-cell service
and on what basis.

Invented 132 years ago, the fuel cell still
has few practical uses, although it supplies
electricity on Apollo moon flights. It also has
found limited commercial use at oil pipeline
pumping stations and in operating switches
on European rallroads. Thus far, fuel cells
have proved too costly to make and operate
to challenge conventional power sources in
most applications.

Fuel cells would probably become "of real
interest” when the cost of producing elec-
tricity drops to about $150 per kilowatt, says
W. Donham Crawford, president of the Edi-
son Electric Institute. The Institute is &
trade group of investor-owned electric utili-
ties, which potentially could face stiff op-
position from fuel cells powered by natural
gas. Mr. Crawford says he understands the
cost has been cut sharply to about $400 per
kilowatt from $1,200 a few years ago, when
fuel-cell electricity cost nearly 10 times as
much as that bought from a local power
company. At present, power-generating costs
vary widely throughout the Industry but
generally range from $100 to 8200 per kilo-
watt at plants using gas, coal or oil.

Willlam H. Podolny, who heads the fuel-
cell program at Pratt & Whitney, declines to
estimate the specific cost per kilowatt
achieved to date. But he does say, ‘“We have
made substantial progress in reducing the
cost.”

Robert Suttle, president of the group
formed by the project’s backers and also
managing director of the Southern Gas As-
soclation, says, “We don't want to give any-
one the impression he can go down to his
corner gas-company office and sign up for
fuel-cell service in the next few years, We are
at about the midpoint of an estimated nine-
year development program. We still have a
long way to go to get a competitive cost.”

EXPERIMENTAL DEVICE UNVEILED

Yesterday Pratt & Whitney and gas-indus-
try officials unveiled an experimental 12.5-
kilowatt gas-powered device occupying less
space than a modern furnace. Already the
device is guietly generating power in the
basement of a futuristic $109.000 condo-
minium here that Connecticut Natural Gas
is using to demonstrate the fuel cell to the
public. At a news conference, they also dis-
closed a production-line model only one-
fourth the size and weight of the test unit,
or no bigger than a TV set,

The gas utilities hope to have such units
coming off the Pratt & Whitney production
line in time to offer fuel-cell service by 1976.
This, they say would provide industrial, com=
merclal and residential customers with an
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option of buying their electric power from a
gas utility or an electric utility.

“Even in my wildest dreams, I can't see
gas fuel cells eliminating the electric utility.”
says Robert H. Willis, president of Connect-
fcut Natural Gas. “But we belleve fuel cells
wlll get a lot of the electricity market. They
will certainly bring about growing competi-
tion between gas and electric utilities, and
that competition could even become strong
enough to ellminate the need for utility
regulation.”

Mr. Willis estimates that the fuel cells
could initially gain as much as an additional
$100 million to $200 milllon of new revenue
annually for gas utilitles and that within
seven to 10 years after its first commercial
introduction, it could be producing as much
as 81 billion of new business.

Up to now the nation's electric systems
have become Increasingly centralized, using
ever-larger power plants tied together by in-
creasingly wider integrated networks of power
lines. Such moves have achieved the “econ-
omies of scale” that have reduced power
costs by more than one-third since World
War II. But this approach 1s being confronted
with growing problems of air and water pol-
lution, rising controversies over plant sites
and power-line rights-of-way, Increasing
construction costs and delays, and the danger
of massive “cascading blackouts" over vast
sectlons of the country.

Bome electric-industry executives see the
fuel cell as a possible answer to such prob-
lems, permitting them to add decentralized
fuel cells at neighborhood substations as
loeal power needs rise. These cells would
reduce the need to bulld new central sta-
tions and long-distance power lines. To test
this concept five of the Pratt & Whitney fuel
cells will be used at electric substations by
two members of the supporting group, Public
Bervice Electric & Gas Co. and Northeast
Utllities.

“A lot of our friends in the electric indus~
try think we're crazy for helping the gas in-
dustry develop the fuel cell,” says Raymond
A, Huse, general manager of research and
development at Public Service, New Jersey's
largest electric utility. “But we think the gas
industry is doing us a favor.”

Northeast Utilitles, New England’'s biggest
power company, is already urging Pratt &
Whitney to develop larger fuel cells for use in
integrated power systems and would like such
units to be able to run on either gas or Hquid
fuels interchangeably, reports Sidney H. Law,
the utility’s director of research and system
studies. He says that tying fuel cells into
existing electric systems would maintain the
advantages of “diversity of load” (many cus-
tomers sharing the same power source) and
emergency backup power. And he adds that
electric utilities would need fewer kilowatts
of fuel-cell-power to do the same job than
would gas utilities putting units into in-
dividual homes, where each must meet that
family's peak power needs.

But Peter J. McTague, a utility consultant
with Gilbert Associates Inc. of s P,
believes most electric utilities have been slow
to recognize both the threat and the poten-
tial of fuel cells. He talks of “the approach-
ing apocalypse” that could prove to be a
“period of turmoil, conflict and agony for
the utility industry.” And he says, “Gas util-
ities are a little unrealistic If they expect to
maintain their own monopoly position (sup-
plying gas to electric utility fuel cells as
well as their own) while destroylng the
monopoly position of the electric utilities.”

Many observers are already predicting
there will also be nonutility suppliers of
fuel-céll service to the public. Considered to
be prime candidates are fuel-ofl dealers and
their oll-company suppliers, which already
compéte against gas and electric utilities in
the home-heating field.

One major oll company, Atlantic Richfleld
Co., through a joint venture with Bolt, Bera-
nek & Newman Inc., a Cambridge, Mass., re-
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search firm, has developed a fuel cell that
can run on gasoline, kerosene or propane
(bottled gas) as well as natural gas. The two
companies are seeking to license the cell for
manufacture.

LIGHT AT THE TUNNEL'S END

“We're all a little disappointed at how
slowly the fuel cell has been developing,”
says Frank Long, product director in the
commercial development department of At-
lantic Richfield's Arco Chemical, “but now
there seems to be some light at the end of
the tunnel.” He says he expects success of
the gas-utllity fuel cells to attract attention
to the Bolt-Beranek fue] cell, which he con-
siders to be a more advanced device.

Late in 1970 Standard Oil Co. (New Jersey)
agreed with a unit of France's Compagnie
Generale d’Electricite on a $10 million, five-
year fuel-cell development program. And
both British Petroleum Co. and the Royal
Dutch-Shell Group have turned out experi-
mental fuel cells.

Ploneer Systems Inc. of Manchester, Conn.,
bas been selling fuel cells commercially for
more than a year, powered by hydrazine, a
chemical wused in rocket fuel, David N.
Abrams, president, says, “They’re not a com-
pletely satisfactory substitute for conven-
tional power at this point, but they are en-
tirely satisfactory for speclalized power uses,”
He adds that he i5 “not bullish on the possi-
bility of every home having a fuel cell” but
sees growing industry uses for them.

The success of the Pratt & Whitney de-
vices could revive the interest of some of the
many companies that have sidetracked their
fuel-cell programs. Much of this work was
done under federal contracts, and the com-
panies decided there wasn't sufficlent com-
mercial potential to pursue the research with
their own funds when the contracts expired.
Much of it, too, dealt with the fuel cell as
a possible replacement for the internal-com-
bustion engine in vehicles, and sclentists
generally believe this possibility is a long way
off.

THE SMITHSONIAN GETS A TRACTOR

Allis Chalmers Manufacturing Co., which
developed the first fuel-cell vehicle in 1959,
says the vehicle, a farm tractor, is in the
Smithsonian Institution and the company's
fuel-cell research is in mothballs. Others no
longer actively pursulng fuel cells include
Monsanto Co., which developed a fuel-cell
truck; Union Carbide Co., which had a fuel-
cell motorcycle; Texas Instruments Inc.,
which made fuel cells to run radar and com-
munications equipment, and General Elec~
tric Co., which was active in the space fuel-
cell program.

With so many others dropping by the way-
side, however, Pratt & Whitney has stuck
doggedly to its belief that the cost problems
of the fuel cell can be solved. Mr. Podolny,
who heads the fuel-cell program, persuaded
the National Aeronautics and Space Admin-
istration to adopt fuel cells for the Apollo
program and is given much of the credit for
getting the fuel cell out of the laboratory
and into practical application. With nearly
1,000 fuel-cell researchers, Pratt & Whitney's
total effort in the fleld is estimated by com-
petitive researchers as exceeding that of all
other companies combined,

The Team to Advance Research for Gas
Energy Transformation (TARGET) was
formed in 1967 by 27 gas utilities—five more
utilities have since jolned—to work with
Pratt & Whitney Iin a concerted push for a
commercial fuel cell powered by natural gas.
Over the past two years, the concerns have
poured $20 milllon into the program and
have committed another $30 million through
the end of next year. This is one of the larg-
est research ventures ever undertaken en-
tirely with private capital. But the com-
panies are quick to give credit to the space
program for providing substantial fallout
benefit to their current research effort.

““We don't know at this point whether we
have a viable, marketable fuel cell,” says
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E. L. O'Rourke, manager of market planning
for Pacific Lighting Corp.’s Southern Cali-
fornia Gas Co. and head of TARGET's mar-
keting committee. 'But we hope we'll have
the answers by the end of next year, and if
it proves to be a commercial product, we've
got an exciting concept. There’s nothing to
preclude anyone from selling fuel cells, but
we believe the gas utility will have an ad-
vantage in this field.”

PUSHING THE TECHNOLOGICAL LEAD

The gas companies are counting on both
their technological lead over cells using other
fuels and on the fact that gas can be trans-
ported at about one-fifth the cost of elec-
tricity and sells for less than most com-~
petitive fuels.

Edwin 8. Larson, vice president of Brooklyn
Union Gas Co., even notes, “we're not un-
happy about the probability that electric
utilities will be using fuel cells—because
they’ll most likely run on gas they buy from

"

With the natlior facing a growing shortage
of natural gas, how do the gas utilities justify
entry into a potentially broad new market?

“Fuel cells can make a subsiantial con-
tribution to conserving energy resources by
saving 809% or more of the fuel that would
be needed to generate the same power in
central stations,” says John W. Partridge,
president of Columbia Gas System Inc., the
nation’s largest gas utllity. “And we're work-
ing very hard on the gas-supply problems,
and we belleve they'll be solved by the time
there is significant market penetration by
fuel cells.” By such time, he says, he expects
gas supply to be increased by an Alaskan
plipeline, coal gasification (that is, making
pipeline-quality gas from coal), imports of
liquefled natural gas and stimulation of con-
ventional drilling by higher gas prices.

N. P. Chestnutt, vice president and opera-
tions manager of Southern Union Gas Co. of
Dallas, says that over the long term he ex-
pects gas utilities to lose much of their
present industrial gas load, which produces
a low profit return. “We hope to replace this
with a higher-return fuel-cell service,” he
adds.

RESEARCH BY WESTINGHOUSE

The potentially greater efficlency of fuel
cells has caused Westinghouse Electric Corp.,
a major builder of conventional power plants,
to research the possibility of building large-
scale fuel-cell plants running on gasified
coal,

“We hope to be able to build a fuel-cell
power plant for no more than the cost of a
conventional plant, but with a 50% to 60%
greater efficlency,” reports Danlel Berg, direc-
tor of energy systems. “We can do it on pa-
per,” says Jack Brown, manager of energy
storage. Westinghouse is pursuing the proj-
ect with its own funds but is seeking federal
money from the Office of Coal Research to
build a 100-kilowatt experimental plant.

“But we want to emphasize that fuel cells
are just one arrow in our quiver,” says Mr.
Berg. “We're working on a lot of other ways
to reduce the cost of power, and in the long
run some of these may prove to be more im-
portant than the fuel cell.”

But Edison Electric's Mr. Crawford has un-
dergone a substantial change of opinion on
fuel cells over the last year, “It might well be
that these units could play a significant role
in electric-utility operations of the future,”
he says now. Only a year ago, he sald, “We
just don’'t belleve the little black box will
become a viable option for central-station
power.”

[Excerpts from Chemical and Engineering
News, April 5, 1971]
CHEMICAL THERMODYNAMICS IN THE REAL
WorLp
(By Frederick D. Rossinl)
(Note—Dr. Frederick D. Rossinl delivered
his Priestley Medal address March 29 at the
national ACS meeting in Los Angeles, Calif.
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The Priestley Medal was established in 1922
by ACS to recognize distinguished services to
chemistry. The award consists of a gold medal
designed to commemorate the work of Joseph
Priestley and a bronze replica of the medal.
It is awarded to members and nonmembers
of ACS; medalists are selected by the Board
of Directors.)

Fuel cells.—Fuel cells are another example
of the importance of thermodynamics in
man's control of energy. In 1867, we pub-
lished a report on the thermodynamics of
fossil fuel cells. During the past 50 years,
the total quantity of energy consumed in the
U.8. per year has about tripled. Today, all
fossil fuels—natural gas, petroleum, and
coal—account for about 859% of the energy
produced in the U.8. The natural supply of
petroleum and natural gas may last another
50 to 100 years. The natural supply of coal
may last another 500 to 1000 years.

The conventional combustion of fossil
fuels for power may take place In a steam-
turbine-generator system to produce useful
energy for electricity or in an automotive
engine to produce useful energy for trans-
portation. In both of these cases, the con-
version of the heat energy into useful energy
is severely limited by the second law of
thermodynamiecs, through the Carnot factor.
On the average; only about 356%, or less, of
the heat energy is actually converted into
useful energy.

The conventional combustion of & fossil
fuel is a thermodynamically irreversible proc-
ess, However, it is possible, by means of a
device called the fuel cell, to carry out the
process of combustion in a thermodynami-
cally reversible manner. In this case, theo-
retically, 1009 of the energy is convertible
into useful energy. Even allowing for a 30%
1oss, we could thus obtain with the fuel cell
twice as much energy from the same amount
of fuel as with the conventional process.

The schematic, below, gives a diagram of
an ideal hydrocarbon fuel cell, using propane.
In this ideal picture, the fuel enters at the
upper left, the oxygen enters at the upper
right, the produced carbon dioxide is dis-
charged at the lower left, and the produced
water is discharged at the lower right, At the
anode, propane reacts with water to form
carbon dioxide plus hydrogen ions and elec-
trons. The hydrogen ions produced pass from
the anode through the electrolyte to the
cathode. The electrons pass from the anode
into the external circult through the work
machine and return to the system at the
cathode. At the cathode, the oxygen mole-
cules combine with hydrogen ions and elec-
trons to form water molecules. The sum of
the electrode reactions is simply the combus-
tion of propane in oxygen to form water and
carbon dioxide.

The fossil fuel cell power plant has many
attractive possibilities. As previously men-
tioned, a given amount of fuel in it should
produce about twice as much energy as in
a8 conventional power plant. Other possible
advantages of the fossil fuel cell power plant
are summarized as follows: No noise; no
vibration or moving parts; no mechanical
generating problem; no heat transfer prob-
lem; no starting problem; minimal main-
tenance; no dirt or other local pollution; no
atmospheric pollution; completely self-con-
talned; and can be coupled directly to a direct
current motor.

Fossil fuel cell power plants could be used
in many different places, such as trucks and
passenger vehicles for city driving; indus-
trial plant trucks; locomotives; marine in-
stallations; standby power generators;
portable power plants; a central generating
plant for isolated areas; and small power in-
stallations in isolated areas. When the fossil
fuel cell power plant is part of a mobile
vehicle, the fuel is carried in a sultable con-
tainer aboard the vehicle. When the fossil
fuel cell power plant is stationary, the fossil
fuel can be fed into it as a gas, liquid, or pul-
verized solid, through a pipeline from a
nearby or a remote source.
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The possible advantages and uses of the
fossil fuel cell power plant appear so attrac-
tive as to warrant the considerable amount of
research and development work still required
before a fully operational and practical every-
day device becomes avallable. We hope that
this may come in the not too distant future.
[From the Science magazine, May 14, 1971]
SoLAR ENERGY: A FEASIBLE SOURCE OF POWER?

(By Allen L. Hammond)

Hopes for utilizing solar energy on a large
scale have never materialized in the past.
Recent discussions of how to meet growing
national energy needs have focused on fission
breeder reactors and fusion reactors as the
best long-range replacements for fossil fuels
and have usually dismissed solar energy al-
together! However, a new proposal for a
solar energy system has been attracting con-
siderable attention among Washington of-
ficlals. The proposed system would capture
the sun's energy extremely efliclently by
means of specially coated collecting surfaces,
which would be heated by the resulting super
“greenhouse’” effect to temperatures as high
as 540° C; the heat energy would be collected
and stored in a thermal reservoir, to which
conventional steam boilers, turbines, and
electrical generating equipment would be
attached. Although several key questions re-
main to be answered, preliminary calculations
indicate that such a system may well be
technically and economically feasible.

The proposed new solar energy system was
designed by two astronomers, Aden B. Meinel,
director of the Optical Sciences Center of the
University of Arizona at Tucson, and his
wife, Marjorie. Their system, which would
operate at much higher temperatures than
those of earlier solar energy schemes, would
attain a 26 to 30 percent overall eficiency of
conversion of incident sunlight to electricity.

In the relatively cloudless deserts of the
southwestern United States, the solar energy
flux reaching the earth's surface averages
about 0.8 kilowatt per square meter for the
middle 6 to 8 hours of day during most of the
year. An ordinary black surface absorbs most
of this energy, but much is reemitted as ther-
mal radiation. It is the spectral differences
between the incident and reemitted radiation
that makes efficlent use of solar energy pos-
sible. The incident energy flux has a maxi-
mum at a wavelength of about 0.5 microm-
eter, near the center of the visible region—
0.4 to 0.7 micrometer—but the flux decreases
rapldly toward the red end of the spectrum.
The thermal reemission is mostly in the in-
frared with a peak near 5 micrometers at
the temperatures envisioned for the collect-
Ing system. Hence highly selective coatings
that are black in the visible and are poor
emitters in the infrared are able to absorb
essentially all of the incident sunlight but
give off almost nothing.

There appear to be many ways of making
suitable coatings from layers of thin films
deposited on a steel collecting surface by
evaporation techniques. One type of coating
developed recently by Bernard Seraphin at
the University of Arizona depends on the in-
trinsic properties of materials. An example
of this type of coating consists of a semicon-
ductor material that is opaque to visible light
but transparent to infrared; underneath the
semiconductor layer would be another layer
of a material, such as gold, which has a very
low emissivity in the infrared. Because of the
transparency of the semiconductor to infra-
red radiation, the composite coating would
act llke & mirror—a desirable property be-
cause high reflectivity corresponds to low
emisslvity—Iin the infrared.

Other more sophisticated coatings involve
interference phenomena. Layers of a metal

1See, for example, a speech by Glenn T.
Seaborg, U.B. Atomic Energy Commission, at
& forum on Energy, Economic Growth and the
Environment, Washington, D.C., 21 April
1971.
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and of a completely transparent material,
such as quartz. can be alternated with thick-
nesses adjusted to the wavelength of the re-
flected light, so that the coating absorbs
visible light well but is a good mirror in the
infrared or ultraviolet.

The collecting surfaces in the proposed sys-
tem would be enclosed in a vacuum to elim-
inate convective cooling. Liquid sodium
would be pumped through channels in the
steel to transport the heat to a tank contain-
ing a eutectic mixture of molten salts, which,
like a giant water-ice system, can maintain a
constant temperature over a wide range of
energy storage. The molten salt system would
provide a reservolr from which energy could
be drawn by the steam turbine as required, so
that operation overnight and for short peri-
ods of cloudy weather would be possible. Ac-
cording to the Meinels' estimates, about 8
square kilometers of collecting surface and a
50-million-liter thermal storage tank would
be required for the equivalent of a 1000~
megawatt generating plant—a size compara-
ble to nuclear power plants being bullt to-
day. The largest question as to the technical
feasibility of the proposed system appears to
concern the durability of the thin film coat-
ings.

Solar energy systems have no fuel costs,

but they require higher initial investments in

equipment than do other energy systems. In
addition, the cost of manufacturing thin film
coatings on a large scale has always been
prohibitive in the past, because of the high
vacuum and large currents required. Recent-
ly, however, large continuous evaporators

have become avallable and are now used %o

coat such products as architectural glass. If

a commitment were made to utilize solar

energy on a sufficlent scale, so that a large

manufacturing plant could be built to pro-
duce the collecting surface, then, Meinel
estimates, the unit costs should decrease to
the point that electricity from solar energy
would be economically attractive—In the
range from 5 to 10 mils per kilowatt-hour,
exclusive of distribution costs. Comparable
figures for fossil fuels range from 1.5 to 5 or
more mils per kilowatt-hour at present. Al-
though in this country solar energy plants
would be restricted to the southwestern des-
erts, developments in cryogenic or super-
conducting power transmission lines could
make the power avallable to a larger region.

Solar energy systems are environmentally
attractive, because they do not contribute
to air pollution, and because they avold the
radicactivity hazards of nuclear power sys-
tems. However, solar energy systems would
still require cooling water for the steam tur-
bines, so that thermal pollution would poten-
tially still be present. Meinel envisions dual-
purpose plants that could use the waste heat
for industrial or agricultural purposes, or for
running evaporators to produce fresh water
by desalinization.

1t is still too early to make accurate assess-
ments of the economic feasibility of solar
energy, but the prospects appear to be en-
couraging enough to warrant further re-
search. Bimilar economic questions remain to
be resolved about breeder reactors, and fusion
power systems have yet to be proved sclen-
tifically feasible, so that solar energy must
be considered a significant, if still uncertain,
alternative for future power needs.

A PROPOSAL FOR A JOINT INDUSTRY-UNIVER-
sITY-UTILITY TASK GROUP ON THERMAL
CONVERSION OF SOLAR ENERGY FOR ELECTRI-
cAL PoWER PrRODUCTION

(For Presentation to the Arlzona Power Au-
thority, Phoenix, Ariz., April 27, 1971, by
Dr. A. B. Meinel, Director, Optical Sclences
Center, University of Arizona, Tucson,
Ariz.)

(Note.—Pigures referred to are not printed
in the RECORD.)

SUMMARY

This document outlines a proposal for the

eventual establishment of a National Solar
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Power Facility along the Colorado River
desert strip with a total capacity of 1,000,000
megawatts of electricity. Using waste heat
from the turbines, it will be possible to de-
salinate 50 billion gallons of water per day,
enough for 120,000,000 people.

The basic technology proposed for thermal
conversion of solar power has been verified,
and a proposal to proceed toward a program
culminating in 2976 with a 100-megawatt
generator has been formulated for considera-
tion by the National Science Foundation.

A brief technical description of how the
proposed system functions and interfaces
with present steam turbine power generation
is given here, and several points for possible
action are listed.

INTRODUCTION

Dr. A. B. Meinel and Marjorie P. Meinel of
the Optical Sciences Center of the University
of Arizona, Tucson, have recently shown that
new technology is avallable that casts new
light on the feasibility and economics of con-
verting solar energy into electrical power.
Laboratory experiments by Optical Sclences
Center scientists Drs. D. B, McKenney and
Bernhard O. Seraphin confirm the computa-
tions by the Meinels, and we feel that it 1s
time to seek the support necessary to see
this task explored as a potential answer to
the critical need of the United States for
pollution-free electrical power. It appears
that PFederal financlal support can be ob-
tained for this project, and we propose that
a Task Group be formed to provide a prac-
tical overview of the effort and sponsorship
of action items when such become appro-
priate.

The interests of the governments of both
Mexico and the United States are involved
in this project because the water byproduct
of the proposed National Solar Power Facility
requires access to ocean water for fresh water
production. This aspect is not a minor one
since a 1,000,000-megawatt power facility has
the capability of also producing 50 billion
gallons of water per day, enough for 120,000,-
000 people. The potential for early and ami-
cable relations with interested offices in both
Sonora and Mexico City should have the at-
tention of the Task Group.

WHAT IS THE PROJECT?

The project is for the thermal conversion
of solar energy into power. By thermal con-
version we mean use of the heat of sunlight
as contrasted to direct conversion by means
of silicon solar cells as used on spacecraft.
We propose a system for gathering and stor-
ing solar energy as heat at 1000°F, which
can be readily interfaced with the standard
1200-psi-1000"F steam turbine generating
technology, as is used by the power utilities
in the United States. The project initially is
to verify the projected technology and de-
velop a demonstration generating station of
approximately 100 megawatts, to be located
in the Yuma-Wellton area, by 1976. The ulti-
mate goal of the project is the development
of 1,000,000 megawatts of generating capac-
Ity in the Colorado River desert corridor,
using about 10% of the uninhabited desert
stretching from the Gran Deslerto resion of
Sonora to Las Vegas, Nevada. This amount
of electrical energy can supply the major
fraction of the needs of the United States
and northern Mexico by the year 2076. A map
of the prime areas is shown in Figure 1.

HOW CAN THE PROJECT BE STARTED?

It is clear that the magnitude of the task
and the probable length of time from initia-
tion to development of a commercial product
is too large for it to be economically feasible
for implementation by private industry or
public utilities. Utilities are already economi-
cally stressed to meet today’s demand for
power, and they must use interim methods—
fossil and nuclear—regardless of the ecologi-
cal problems involved. The importance to

CXVII 1511—Part 18

CONGRESSIONAL RECORD — SENATE

the people of the United States of a pollu-
tion-free source of electrical power and one
that will not be depleted makes it appro-
priate that this project be initiated by fund-
ing from the Federal Government.

The University of Arlzona has initiated
action In Washington through the Arizona
Congressional delegation and other interested
offices in the Executive branch. A favorable
reception has been forthcoming, and a pro-
posal for a grant of 864,000 has been made
to the National Science Foundation (NSF)
for an 8-month study. A further proposal for
a Phase I study costing $10,800,000 over three
years has also been discussed with the NSF
and the Office of Science and Technology
(OST).

Although the study can be done with the
staff and facilities avallable at the Optical
Sclences Center and the Department of Elec-
trical Engineering of the University of Ari-
zona, it is clear that the magnitude of the
Phase I task (see below) is more than is ap-
propriate for a university. We propose that
the major part of the Phase I and II work
will be done in close cooperation by industry,
the University of Arizona, and an appropriate
utility group. The industry entity would be
an assoclation of interested companies,
probably a new corporation, Hello Assoclates.
The probable division of funds during these
two phases would be T0% to industry, 10%
to the university, and 20% to the utilitles.
All three would join in making the required
proposals to the Federal Government.

PROGRAM OUTLINE

The research and development relating to
solar power systems can be divided into sev-
eral phases.

A, Studles: Concept Development and Pro-
gram Definition; 8 months

B. Phase I: Basic Technology Develop-
ment; 36 months

C. Phase II: Power Research Installation
(1 MW); 36 months

D. Phase III: Demonstration Power Facll-
ity (100 MW); 60 months

E. Phase IV: Commercial Power Faclility
(>200 MW); 72 months

F. Phase V: Byproduct Development
(water, etc.)

The time estimates are not sequential in
that, upon passage of key milestones, the fol-
lowing phase can be initiated before the pre-
ceding one is fully completed. The proposal
covering Studies is for 8 months of work.

A. Studies:

The work to be done under Studles covers
the following tasks:

1. Rounding out the concept

2. Analysis of the mutusally interacting
parts of the concept

3. Definition of the magnitude of the effort
and time scale to be required in each of the
phases

4. Definition of critical milestones

5. Collection of relevant technology docu-
ments

6. Consultation with utilities and industry
on technical goals and cost estimates

7. Consultation with branches of the Fed-
eral Government as may be necessary

8. Laboratory materials study to verify the
key technology points

9. Experiments with selective films and
measurement of operating parameters

10. A feasibility report on the power project
including impact on questions of National
needs

HOW DOES THE SYSTEM WORK?

In spite of the considerable effort that has
been expended for solar energy research over
the past 25 years, applications of solar energy
for production of low-cost electrical power
have not been successful. The reasons for
failure can be summarized In one basic fact:
fallure to be economically competitive with
fossil or nuclear power systems, Contributing
to this basic fact are
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(1) high initial capital facilities cost

(2) maintenance of the energy collectors

(3) low conversion efficiency (<2% ) owing
to low operating temperatures

(4) heat losses within the system

(5) degradation of mirrors and Fresnel
lenses with dirt and time

(6) energy storage problems for night and
cloudy periods

A preliminary re-examination of technology
available in 1971 shows that there are new
factors that can affect these six points suffi-
ciently to make a system that will be eco-
nomically competitive with other possible
future power systems. Like the D-D fusion
reaction, solar power offers an energy source
unlimited in time and very large in possible
amounts, Unlike the D-D reaction, solar
power conversion can very likely be achieved
sooner with lower developmental expendl-
tures. This proposal is directed to the exami-
nation of the questions of feasibility and the
milestones that must be passed in progressing
from the conceptual phase to verification of
the technology and demonstration of a work-
ing system.

Energy losses and carnot principle

Thermal conversion of solar energy en-
counters a basic conflict between the Carnot
principle and energy loss mechanisms., The
Carnot principle states that maximizing the
yield of work out of a given quantity of heat
depends upon maximizing the working tem-
perature. On the other hand, all heat loss
mechanisms are also maximized at the maxi-
mum working temperature. As a consequence,
to maximize the net efficlency for conversion
of solar energy into work, we must simul-
taneously maximize temperatures and mini-
mize heat losses, It is easy to lower conduc-
tion and convection losses by minimizing the
cross sectlon of supporting structures and
evacuating the air from the vicinity of the
absorbing surface. Radiation losses are hard-
er to control since one needs an absorbing
surface that can both absorb sunlight and
inhibit reradiation, i.e., a “selective” surface.

Selective surfaces

The reason one can achieve such a selec-
tive surface is shown in Fig. 2. Solar radiation
peaks near 0.5 pm and has dropped to a low
value at 1.5 um. Thermal emission from a
blackbody (or gray body) peaks in the in-
frared and at 700 K is about 4.5 ym. As the
temperature of the emitting surface is raised,
to 900 K for example, the peak shifts toward
shorter wavelengths. It is therefore clear that
if one can make a surface of the character-
istics shown in Flg. 3, one could absorb sun-
light (high emittance) and inhibit infrared
re-emission (low emittance).

The basic technlcal capability that is key
to the proposed solution is the ability to
make highly selective absorbing coatings.
These coatings have high absorbance (black)
for sunlight and low emittance (high re-
flectance) in the infrared. As a conseguence
these surfaces become hot even In the ab-
sence of mirror or lens sunlight concentra-
tors. We have already made laboratory sam-
ples that can reach the operating tempera-
tures needed to operate conventional high-
pressure steam turbine power generators. To
reach such temperatures one needs to vac-
uum encapsulate the absorbing surfaces to
reduce convective and conductive losses to
minimal values,

One can quickly predict the performance
of a selectlve surface. If we plot the solar
absorbance @ and the infrared emittance e
we obtain the graphs shown in Figs. 4 and 5.
Note that solar flux on such a planar surface
can yield high temperatures and a maximum
extractable energy sultably high to be at-
tractive for system applications.

We find that these highly selective sur-
faces can be made in at least two basic ways:

1. Intrinsic solid-state films, such as sili-
con over gold, suitably isolated for diffusion
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by a dielectric layer; the surfaces are de-
posited by evaporation, sputtering, or re-
active chemical deposition.

2. Interference thin films where ordinary
metals and dielectrics are combined to pro-
duce highly selective optical properties by
means of proper selection of film thick-
nesses, the layer belng deposited by evapo-
ration, sputtering, or reactive chemical
deposition.

At this point we do not know which of the
several methods that are avallable will yield
the optimum cost for the final system.

The use of evacuated selective film ab-
sorbers changes polnts (3) and (4) above
[page 6] and offers the possibllity of ylelding
total conversion efficiencies in a steam tur-
bine system on the order of 30% of the solar
energy incident on the surface of the earth.
Operating temperatures of 1000° F (540° C),
currently used by power utilities, seem
obtainable.

The achievement of a practical power sys-
tem requires some way of storing all the re-
celved energy and allowing use of this energy
at the actual demand rate imposed upon the
utility.

Direct conversion of solar power, or of
energy once it is converted into electricity,
can be done only by use of batteries (ex-
pensive, relatively short cycle lifetime) or
hydrostorage (huge volumes of water per
megawatt-hour storage). In the case of ther-
mal conversion, we have the option of storing
the energy as heat. At the high operating
temperatures that we propose we can use the
high heat of fusion of common materials to
store energy at a constant temperature.

SYSTEM DESCRIPTION

The proposed system is shown in Fig. 6.
The upper portion is the energy supply sub-
system. The lower portion is the energy con-
version subsystem. The central portion in-
terfacing these two subsystems is the stor-
age and transfer subsystem.

Supply Subsystem I. The field of solar col-
lectors Is provided with a circulating system
of liguid metal (Na or NaK) to extract heat
from the collectors and transfer it to the
storage subsystem. The liquid metal (LM)
would enter the collector fleld at a low tem-
perature, as determined by the condenser
temperatures of the steam turbine. It would
exit at a high temperature (10004 °F), close
to that of the input temperature of the steam
turbine. Much of the basic AEC technology
for handling LM would be applicable and have
fewer complications since the LM would not
be radioactive. Different modes of operating
the LM loop will be used depending on
whether the system is gathering energy or Is
in a standby mode.

Thermal Storage Subsystem II. The ther-
mal storage subsystem 1is a large tank, prob-
ably sunk into the ground, containing a ma-
terial whose melting point is approximately
equal to the turbine operating temperature.
A number of salts and metals having large
heats of fusion are available. The exact
choice depends both on the exact tempera-
ture desired and its cost and physical han-
dling properties. The LM loop from subsys-
tem I passes through the storage medium
and transforms a portion of it to the liquid
phase.

The shape of the tank is optional since
adequate thermal insulation can be provided
at low cost to make the thermal relaxation
time several weeks or months long; hence the
shape can be determined for engineering con-
venience either as a cylinder with the hottest
zone in the center or a rectangle with the
hot zone at either end or in the central re-
glon. The top of the tank should be free-
floating since the melting material will in
general change volume upon phase change.
The top of the tank, for example, could be a
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floating raft of firebrick of density lower than
that of the liquidus phase.

Our study will examine the tradeofls of
varlous thermal storage media, geometrical
configurations, and heat exchanger loops.

Conversion Subsystem III. The conversion
subsystem consists of the high-pressure
steam loop, turbine and generator, reject
heat exchanger and condenser, and pumps.
The pressurized working fluld (water) is in-
jected into the boller stage of the subsystem
II where it is vaporized. The steam is super-
heated in the superheater stage of the sub-
system II and carried to the turbine. The
turbines can be of a wide varlety of types
depending on the reject temperature desired.
If maximum energy is extracted by an ultra-
low-pressure turbine stage, the condenser
temperature need be only 20°F above am-
bient. If one wishes to use the reject heat for
auxiliary uses, such as desalination or chem-
ical processing, then the low-pressure stage
of the turbine may be ellminated.

The steam loop of subsystem III enters the
thermal storage subsystem at a low tempera-
ture and exits at close to the temperature of
the incoming LM loop from subsystem I.

System Detalls. Subsystem II can store a
large amount of energy at constant tempera-
ture. The system temperature T, is achleved
when the output end reaches melting tem-
perature at energy input @,. The system tem-
perature remains “constant” up to energy in-
put @, when all of the storage material is
melted. If additional energy is pumped in
and if the LM temperature is above
T,, then the storage system tempera-
ture will rise. The total mass of the
storage medium is then determined by
how much energy (@ ,.—@,) 1s to be stored.
The minimum amount is clearly the amount
needed to supply power during the nongath-
ering period of 24 hours, Additional material
is needed to provide reserve energy for suc-
cessive cloudy days, rare for the Yuma area
of California and Arizona. The order of size
of the thermal storage for a 1000-MW gener-
ator will be 300,000 barrels, a large-sized ofl
storage tank.

The solar collectors must be evacuated, and
the mass of glass required represents a major
portion of the costs of the proposed
Studies will be made to optimize the slm/
area relationships, and our preliminary esti-
mate is that the optimum size will be a
8-in. to 8-in. diameter glass pipe.

The absorbing surfaces can be arranged as
shown in Fig. 7a. A planar surface of width
equal to the pipe diameter is conceptually
simple and has the advantage that the col-
lector will function well on bright cloudy
days, whereas “lens” collectors function only
when a direct image of the sun is available.
Planar surfaces, however, require higher
values of a/e to reach a glven operating tem-
perature.

A simple form of optical flux concentrator
is showing in Fig. Tb, where the lower half
of the pipe s used as a mirror, This portion
of the pipe in any case is high-reflectance-
coated to minimize radiation back-losses, so
use of it seems attractive if higher operating
temperatures are desired for a given a/e
rate. The mechanical structure having the
selective coating in this case can be a simple
pipe or triangular structure to minimize mass
of the pipe and total surface coated. Cholce
of one or the other depends upon optimiza-
tlon studies,

One idea of what a solar power station
might look like is shown in Fig. 8. The actual
collecting panels will probably be of the
tubular type rather than the flat panels
shown in this figure.

In the next three are guantitative
descriptions of the efliclencies, cost, and
needed areas for the solar power systems.
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WHAT IS THE COST OF THIS ENERGY?

[Solar power faces the economic problem that energy is pur-
chased via a capital outlay rather 'Ihan an operating az;pons‘:]
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WHAT ACTION IS APPROPRIATE NOW?

‘We would like the utilities of Arizona to
recommend how the utility industry should
be represented in the project. Initially the
Western states will all benefit from the proj-
ect. We cannot ignore the critical needs of
the Eastern Seaboard, and their needs and
the need to solve the matter of long-
distance power transmission become ines-
capable parts of this project. Would West
Assoclates be an appropriate representative,
or should some of the Eastern utilities groups
or Edison Electric Institute be invited to par-
ticipate?

What action can the State of Arizona take
to facilitate such things as land availability
and siting approvals for the demonstration
units? Could an area of several square miles
be set aside as a “‘Solar Energy Reserve”?

What action can our Congressional dele-
gation take to establish the project? One
area of concern is that the charter of the
NEF states that it can give grants or contracts
to industry only with the approval of the
President. For this reason, the NSF has dealt
entirely with universities and nonprofit
groups. It now appears that the NSF through
its new RANN program (Research Applied
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to National Needs) will have a charter to
catalyze solutions to the energy problem. The
energy problem is so large that Iindustry
must be & primary participant; therefore, it
seems appropriate that an effort be made
to facllitate Presidential approval (through
the O8T) for this project.

THE ENVIRONMENTAL CRrisis In POWER GEN-
ERATION AND P0SSIBLE FUTURE DIRECTIONS
(By Peter E. Glaser, Phd., Head Engineering
Sclences Section, of Arthur D. Little, Inc.,
Cambridge, Mass.; presented at: 39th Na-
tional Meeting of the Operations Research
Soclety of America, Dallas, Texas, May 7,

1971)
THE GENESIS OF THE CRISIS

We can no longer doubt that the Earth's
resources are finite. We have to accept the
reality of “spaceship” Earth. This realization
has brought about the awareness that we
cannot continue the mindless exploitation of
nature for much longer. Yet, we have to tap
the world's energy resources to maintain our
industrial potential and to meet our con-
sumer needs. We are not sure whether we can
satisfy our projected energy demands with-
out imposing unacceptable burdens on the
environment. Our major urban centers have
already experienced the miseries of electric
power shortage, a new phenomenon in our
formerly energy-rich soclety. We expect that
these problems will be with us for a long time
and will not be solved easlly.! We are not
certaln whether the technology of energy
production which is being developed to meet
our projected electric power demands will
spawn & whole host of hydra-like problems.

Increases in the level of energy consump-
tion in the United States can be directly re-
lated to increases in the GNP.2 Our consump-
tion of energy has increased from about 3%
a year between 1947 and 1965 to about 5%
a year since 1965. Our appetite for energy has
become so voraclous that each year we are
burning up 500 million tons of coal, 20 tril-
Mon cubic feet of natural gas, and 5 billion
barrels of oil.? And, there is no sign of a slow-
down. Between now and the year 2000, if we
are to meet our burgeoning demand, we will
have to increase our power-generating capac-
ity to six times its present level—from 330
million kilowatts to nearly 2 billion. In that
time, electric utilitles will have to invest
about $600 billion in capital expenditures.*

The problem we face in trying to avert the
crisis is two-pronged. First, the world does
not have limitless supplies of coal, oil, or
gas, or even of fissionable elements.s Second,
even if the supply of these energy sources
were infinite, we could not continue to use
them as we have without placing an intoler-
able burden on the environment. In fact,
our still new concern for the environment
has already made our limited supply of fuels
even more limited. Witness, for example, the
prices utilities and cities have had to pay
for low-sulfur residual oil. For example, a
barrel of oll cost Boston Edison $1.75 three

ago and now costs $4.25. We need
options, but our options are sharply restricted
by the limitations on our fuel supplies and
pur need to protect the environment. And
one option that we may not have is the
alternative of putting artificial ceilings on
the demsands for energy; energy itself is a
prerequisite for many of our social and eco-
logical goals.® Therefore, the challenge to us
is to use our present resources more effi-
clently while we develop options for the
future,

WHAT'S GOING ON TODAY

Our present efforts to avold a power crisis
are moving aloeng three paths: increase the
efficlency of fossil fuel power plants, develop
advanced nuclear power plants, and control
the fusion reaction.

Footnotes at end of article.
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Approximately two-thirds of the total
energy converted in present-day power plants
is rejected as waste heat at relatively low
temperatures. Thus, efforts to Iimprove
efficlency are directed at putting this heat to
use or minimizing the amount of waste heat
generated. In the past, for example, eco-
nomics dictated that waste heat be rejected
to nearby bodies of water if possible. With
the advent of water quality standards, how-
ever, limitations are being set on the amount
of heat that can be rejected to a cooling water
source. Consequently, users are turning to
cooling towers, recirculating the water, and
exploring ways of putting the waste heat
to good use.”

Magnetohydrodynamics (MHD) represents
an attempt to reduce the amount of waste
heat. MHD has the potential to increase the
cycle efliclency of steam power plant to about
50 or 60% and thus reduce their waste heat
to 40-509;. An experimental power plant
using MHD has been constructed in Russia.
However, there is no assurance as yet that
the inclusion of MHD in the steam power
plant cycle will prove to be economically
viable.

Nuclear power, although still very promis-
ing, has run into a number of roadblocks.
Some of these are purely technical and have
led to increased costs. Some deal with the
inherent problem of waste-heat rejection and
safety. Some concern adequate supplies of
uranium unless advanced breeder-type reac-
tors can be developed,

The thermal efficlencies of breeder power
plants could approach those of modern fos-
sll-fueled power plants and thereby reduce
the waste heat rejection problem. However,
very substantial sums of money will have to
be invested before 1500-megawatt breeder
power plants can be purchased by utilitles
on a competitive bid basis with effective per-
formance warranted. Furthermore, even If
power plants based on breeder reactors are
successfully developed two major problems
will have to be overcome: the difficulty of
assuring completely safe operations and the
disposal of low-and high-level radicactive
wastes.® These problems will have to be re-
solved falrly soon if we are to raise our nu-
clear electric power capacity to the hoped-for
goal of 740,000 megawatis by the year 2000.
With only 86,000 megawatts of nuclear power
capacity in operation, being constructed, or
committed for construction, we already face
the task of bringing onstream more than
twenty 1000-megawatt nuclear power plants
a year for the next 30 years to reach this goal.

There is additional political concern with
the widespread production of plutonium
threatening a nuclear black market when our
dependence on plutonium will rise from
about 16% in 1980 to T0% in 2000 as the
energy source for electrical power.' By then
plutonium reserves will total 818 billlon in
value and 720,000 kilograms in quantity. Only
5 kilograms are required to produce a bomb
of the size which destroyed Nagasaki in Au-
gust 1945,

Controlled nuclear fusion holds substantial
promise—a virtually infinite energy source

th the possiblliity that 80% of the fusion
energy may be converted to electrical energy.
Controlled fusion probably will be demon-
strated in the 1 atory within the next dec-
ade. But commercial viability 1s something
else again. A fusion reactor probably won't be
operational before the end of the century.
In short, our present efforts to avert an
energy crisis are belng directed at means
which are at best stop-gap measures because
of supply limitations, potential threat to the
environment, or both. Furthermore, even
these efforts are being hindered because we
have not established any coherent, compre-
hensive national energy policy to guide them.

Decisions regarding specific energy sources
have been based on the conventional tech-
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niques of cost analysis and on the interplay
o1 technical, economic, and soclal factors in
changing political situations. Conflicting re-
ports and recommendations concerning en-
ergy vie for public attention as diverse groups
argue the merits of their particular energy
production methods. There is no technical
perspective, let alone a broader soclal per-
spective even though such is vital to the
achievement of our national goals—goals
that will certainly be furthered by the avail-
ability of abundant energy with

side effects.

One consequence of this dilutlon of effort
is that we are not yet in a position to state
what bets should be placed on each of several
advanced energy technologies. However, this
position may be a blessing in disguise for
we have not yet decided that any one energy
source is best. Thus we still have the oppor-
tunity to systematically evaluate all energy
sources—putting each into perspective in
terms of costs, benefits, and degree of ma-
turity.

WHAT OF THE FUTURE?

In any evaluations of energy sources, we
simply cannot ignore our primary energy
source—the sun—which has sustained life
and led to the complex interrelationships of
the Earth's ecology. We have always de-
pended on the sun but only for its natural
function of providing the Earth with a hos-
pitable bilosphere through the processes of
atmospheric, hydrologie, and oceanic circu-
lations and through photosynthesis. Yet, the
sun continuously provides 178 trillion kilo-
watts to the Earth-—about half a million
times greater than the present U.S. electrical
power generating capacity, five thousand
times greater than the world's geothermal
capacity, and 60 thousand times greater than
the total tidal energy. We have not, however,
tapped more than a minute fraction of this
colossal reservolr of energy—even though
solar energy is available everywhere, is free
of pollution, and costs nothing to supply or
distribute. This is not to say that man has
not tried to take advantage of the sun’s
energy.”” He has, perhaps as far back as the
early days of Rome. Man has tried to con-
vert solar energy directly to useful power—
one example being the photovoltaic cell. He
has tried the indirect approach—for example,
utilizing temperature differences at various
depths in ocean waters.? But solar energy
was dismissed as belng a less feasible means
of generating power than conventional
methods,

This concluslon is understandable in light
of the technology avallable for the con-
version of solar energy before the 1960's.
Recent advances in technology, however,
have markedly increased the potential for
large-scale conversion of solar energy to heat
or to electric power.

1. Conversion to heat

The sun’s radiation is readily convertible
to heat; one need only provide a surface on
which the solar energy can be absorbed. If a
fluid such as air or water is then brought in
contact with the heated surface, the energy
can be transferred into the fluld and subse-
gquently utilized for some practical purpose.

An example of the successful application
of this principle is the several million do-
mestic hot-water heaters in use in a dozen
countries including Australis, Israsl, and
Japan. A solar hot-water heater usually con-
sists of a blackened sheet of metal or plastic
in a shallow glass or plastic-covered box
occupying 10-50 square feet of roof areas.
Water circulates through tubing fastened to
the surface of the blackened sheet, and the
warmed water is stored in an insulating tanik.
(The tank can be supplied, if desired, with
auxiliary heat.)

The principle employed in solar hot-water
heaters can be applied to heating homes—
all that is required are more or larger solar-
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heating panels. Enough heat can be absorbed
in the circulating water or air to provide
most of the heating requirements of houses
in reasonably sunny climates, Of course, the
storage tank must be large enough to provide
carry-over capacity during short periods of
cloudy weather—perhaps one or two days.
Conventional energy sources can be used to
supplement the solar heater. If air Is used
as the heat-transfer medium, it is delivered
by fan/duct system either directly through-
out the house or to a storage tank filled with
water or crushed stone. In the latter case,
the heat from the alr is transferred to the
water or stone.

In the past 25 years a number of houses
and laboratory buildings have been heated
at least partially with solar energy on an
experimental basis in the U.S., Australia, and
Japan. Most of these installations have been
technically successful and extensive perform-
ance data have been obtained on various
modifications of the air or water heating
systems.

In most U.S. locations residential heating
with solar energy would be somewhat more
costly than present conventional means be-
cause of the relatively high cost of equip-
ment still under development. If produced
on a large scale, however, solar house-heating
systems could be competitive with fossil
fuels, particularly when all of the hidden en-
vironmental costs are accounted for.

An extensive economic study of residential
solar house-heating indicates that, for the
citles considered, the least-cost system size
would provide substantially less than the
total heat supply.” If the solar heating sys-
tem were designed to supply a more substan-
tial percentage of total heat, average costs
would be guite high because the cost of solar
heating is almost all in fixed capital invest-
ment. Because 100% solar heating is not a
rational objective an optimal mix of solar
and conventional heat has to be employed.

The least-cost, house-heating system will
be applicable to the Southwest and Far West.
Higher-cost systems will be useful at more
northerly latitudes, e.g.,, New York, and in
more humid climates. The Southeast, e.g.,
Florida, is a poor site for solar house heating
because the heating requirements are too
low to justify such equipment. Supplemen-
tary heat will be required when solar energy
is not avallable. The optimum combination
of solar and electric heat will be that which
1s equivalent in cost to the cost of electrical
power over a 20-year period.

Energy consumption for comfort control
can be further reduced with such simple ex-
pedients as proper site selection, lay-out,
overhangs, insulation, and so forth.

Residential cooling systems that rely on
absorption-refrigeration cycles which use the
solar-heated water or air from a roof-
mounted collector will require more techni-
cal development. However, the solar collector
would be the same unit used to heat resi-
dences and the cooling unit would be a some-
what more expensive version of the conven-
tional heat-operated air conditioner. The in-
herent advantage of solar cooling is that the
maximmum requirement coincides roughly
with the time when the maximum amount of
energy ls available to operate the system. In
addition, the solar collector, which is the
most expensive portion of the system, can be
employed nearly year-round if cooling is
combined with solar heating,

The technical development of the devices
required to cool and heat houses with solar
energy. has reached the stage where these
devices should be avallable In about 10
years. Their potential impact is evident from
two bits of data. First, a 10% reduction in
electrical usage normally translates into a
830% reduction in the energy requirements
at a power plaht. SBecond, in the year 2000,

Footnotes at end of article.
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our power plants will need to generate 120,
000 megawatts to heat or cool residences.

2. Conversion to power

The primary advantage of producing power
from solar energy is the inherent absence of
virtually all of the undesirable environ-
mental conditions ascribed to present and
anticipated means of power generation with
fossil or nuclear fuels. The interest in pro-
ducing power with solar energy goes back at
least a century.** * Mouchot’s solar-powered
steam engine was a central attraction at the
Parls Exposition of 1878. More recently, sev-
eral imaginative concepts have been pro-
posed for the large-scale untilization of solar
energy on Earth]® in the atmosphere,!” and
in space.”* Which of these approaches will be
the most feasible alternative to present pow-
er-generation methods remains to be estab-
lished. The fact is that most of them are
based on existing technology and well-known
physical principles.

Space exploration has provided a unique
opportunity to develop new materials and
methods to invent better technical devices,
to improve manufacturing procedures, to
lengthen the life of instruments, and to dis-
cover new frontiers. This technology and
man's capability to successfully undertake
major development projects should provide
the opportunities and lend credibility for the
concepts advanced for the large-scale pro-
duction of power with solar energy. Two
major approaches can be distinguished:

Terrestrial Solar-Energy Conversion

The possibility of direct energy conver-
slon to electricity on the surface of the Earth
is Intriguing. For example, a 10% solar-en-
ergy-conversion efficlency would produce
180,000 kllowatts per square mile while the
sun is shining, Thus, it is not surprising that
solar-energy conversion, particularly based
on photovoltaics, is of interest. The state of
the art of solar cells, especially that which is
based on single-crystal silicon, is well under-
stood and conversion efficiencies of about
10% can be reached routinely. The major
drawback is that present solar cells are
prohibitively expensive because they have
been developed to meet the stringent re-
quirements mpmed by their application in

alt ions. New deslgns for solar
cells and the supporting arrays would have
to be developed to permit the cells to be
mass-produced and to obtain the consequent
savings. Cost reduction by more than two
orders of magnitude would be required so
that a price of $1.00 per watt could be ap-
proached. Deslgns based on partial concen-
tration of solar radiation could be evolved to
minimize the number of solar cells. Ap-
proaches following these lines might de-
crease the cost to about $150 per kilowatt.®

The location of a solar power statlion would
be crucial. Even in Arizona January normally
has 15 days of 0.3 cloud cover or less, 7 days
of cloud cover between 0.3 and 0.8, and 9
days of cloud cover of 0.8 or greater. This
amount of cloud cover would greatly reduce
the solar-energy conversion capability. Thus,
energy storage for night periods and overcast
days would be required. Whether this would
be pumped-water storage, pneumatic stor-
age, or hydrogen and oxygen produced by
electrolysis for use in fuel cells would have
to be carefully evaluated. Land costs, power
substations, and transmission lines will sub-
stantlally affect the economics of operation.
For example, to supply Arizona in the year
1990 would require about 190 square miles of
solar-energy-conversion surface if the vari-
ous inefci of the sy m are taken into
account.”® The economic attractiveness of this
approach could be greatly enhanced by in-
creasing the efficiency of solar cells from the
present 10% to 20%, which appears to be a
distinct possibility. =

Solar Energy Conversion in Space

The successful missions of unmanned
spacecraft in Earth orbit and to other planets
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have demonstrated the feasibility of direct
conversion of solar energy in space to produce
power and telemeter signals. Based on this
experience and the further advances in space
technology which can be projected, the con-
cept of a system of satellite solar power sta-
tions has been proposed.® Suggestions to use
satellite collectors to concentrate solar energy
and beam it to Earth are not new,= * but the
technology now available to us makes such
suggestions practical.

Such satellites, when placed In synchro-
nous orbit around the Earth's equator, will be
exposed to solar energy for 24 hours a day
except for short periods near the equinoxes.
Lightweight solar cells deployed over a sub-
stantial area of a solar collector can produce
electricity which can be transmitted to
microwave generators.™ Microwaves of a se-
lected wavelength can be beamed by an an-
tenna to a receiving station on Earth with
no significant ionospheric or atmospheric ab-
sorption.® The receiving station on Earth,
consisting of a microwave rectifying antenna,
converts the microwave to DC electricity.” A
system consisting of & network of such satel-
lite solar-power stations could generate
enough power to meet foreseeable future en-
ergy production requirements.

The primary advantage of this approach is
that the inefficlencies of the conversion proc-
ess can be tolerated in outer space. On the
Earth microwaves could be converted to elec-
trical power with efliclencies of about 90%.7
This efficlency cannot be equaled with any
known thermodynamic process. The micro-
wave beam power density would range from
one-tenth of the solar energy received on
Earth (at the fringes of the receiving array)
to an amount equal to the solar radiation
density (in the middle of the array). Since
the microwave beam position with respect to
the recelving array can be carefully con-
trolled, the beam should not represent a sig-
nificant health hazard. Beyond the confines
of the recelving arrays the beam density
would drop to immeasurably low values.

A satellite solar power station capable of
producing 10,000 megawatts, for example,
to meet the demands of a city such as New
York in the year 2000, would require an
Earth-orbit transportation system with a
reusable booster and a space shuttle.® The
development over the next decade of such &
transportation system coupled with the ex-
perience which will be gained in placing
large, manned space stations in orbit indi-
cates that many common technical problems
will have to be addressed.

Detalled design concepts have not yet
evolved to the point that cost and weight
trade-offs among components can be made.
However, on the basis of likely develop-
ments, capital costs of 8500 to $1,000 per kilo-
watt appear to be feasible.®

To develop a system of major proportions
will require the type of systems engineering
and management techniques which have al-
ready been proven in such massive engineer-
ing undertakings as the manned lunar land-
ing program. Although the task appears to be
immense so are the opportunities If we can
succeed.

IN SUMMARY

‘We appear to be at the threshold of a new
era of energy production. Before we commit
ourselves to pursue any one direction, solar
energy, and its potential large-scale applica-
tion relative to other technically feasible en-
ergy production methods capable of meeting
national needs, should be evaluated. This
evaluation should involve the definition of
standards, criteria, and procedures for analy-
sis on technologic, economic, sccial, and
political grounds. With such an evaluation,
t‘he steps we take over the coming decades will

t with nati 1 goals and broader
nat.ional purposes.

We can envisage the possibility of forming
a global partnership to develop solar-energy
applications to benefit all peoples. Such a
partnership might very well mean the reall-




July 8, 1971

zation of the goal: “to curb the arms race,
to improve the human environment, to de-
fuse the population explosion, and to supply
the required momentum to development ef-
forts before the problems facing the world
today will have reached such staggering pro-
portions that they will be beyond our capac-
ity to control.” ®
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ABSTRACT

The need for a new source of energy for
generating electric power has been well
established. This new energy source must be
able to meet the many demands of our so-
clety in respect to resource depletion, in-
creased electrical power requirements, peak
demands, site location, low costs and the
elimination of pollution. The one energy
source that provides a solution to these prob-
lems is solar energy. Although no signifi-
cant effort or funds are being spent on solar
energy research, there are indicaticns that
this energy could be tapped with present day
technology. This paper describes some fea-
tures of a large scale solar cell electric power
generating system that could be built to
show the feasibility of utilizing solar energy.
The basic systemn components are described
and an engineering analysis made of the elec-
trical, optical, mechanical, and thermal
characteristics of the system.

INTRODUCTION

One important question facing the world
today is whether solar energy will become
an important source of power for the future.
Power has become very important in mod-
ern man's life. Everyone is aware of the vast
amount of energy being used to supply this
thirst for power. Also, almost everyone is
aware that a precarlous balance exists be-
tween the discovery of natural resources
that supply this energy and the rate that it
is used. It is known that the fossil fuel re-
sources being used are not replaceable and
will eventually be depleted. Probably the
only reason there is no crisis declared is that
for the immediate time and short term fu-
ture, fuel is plentiful and cheap. As long as
this is the case the Earth will be looted and
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stripped of these resources because everyone
is enjoying the power.

Even though the vast majority of the
people on Earth would not want to change
this situation today, it is the responsibility
of the leaders in government and science to
have a plan to conserve resources and provide
power for generations to come. This respon-
sibility extends beyond the area of fuel re-
sources into an understanding of all re-
sources of the Earth and the limits these
resources place on man’s

To better understand the slg‘nlﬂcsnca of
the earth’s power situation an epoch of fuel
exploitation and potential has been shown in
Figure 1. (1) A period of time has been
selected to which one can relate, in respect
to the civilization that has preceeded us over
2000 years and & time in the future half as
long. Total world power has been plotted on a
log scale to provide accuracy in data and at
the same time provide a scale covering a wide
range of power. Of primary concern are the
fossil fuel curves for crude oil and coal. These
are shown as solid curves (as is the U235 nu-
clear burner source) since these are actual
production levels and projections based on
studies of the source reserves.

The short dashed curves represent po-
tential power sources which have a finite
amount of energy so they too must eventual-
1y be depleted. The long dashed lines rep-
resent power sources that are perpetual. The
line represents the maximum level of power if
the resource were fully developed. It can be
seen that geothermal and tidal power poten-
tial are quite low. Surprisingly, water power
usage is presently quite low in respect to what
is could be If it were developed fully. Nuclear
breeder reactors could provide a high level of
power for 1000 years if the development prob-
lems can be solved in time so that the natural
radioactive fuel (needed to breed new fuel)
are not depleted first. The lithium-deuterium
fusion reaction could provide about the same
power level. The limit on time is based on
the depletion of lithium.

All the above energy sources could provide
power levels at or near the world consumption
rate (the 1950 rate is shown for reference).
None of these sources, however, can provide
perpetual power. Only coal can be relled upon
for the near future, unless some technological
breakthrough occurs in breeder and fusion
reactor research. The two obvious glants in
respect to energy sources are deuterium-deu-
trilum fusion and solar energy. D-D fusion
could provide 10¢ kwh/yr for 6000 years be-
fore it would deplete the ocean of deuterium.
The solar energy intercepted by the earth
converted at 10 percent efficlency could pro-
vide this same power level perpetually. A look
at the amount of energy available from the
D-D fusion reaction makes it clear why re-
search is being sponsored. Since solar energy
has this same potential it appears to have
equal justification for research support.

BOLAR POWER BTATION PLANNING

A proposed plan that has been discussed
(2) would follow a step-by-step development
of solar power systems starting from small
modular arrays and going up to large scale
solar power stations as shown in Pigure 2.
The research and development on new mate-
rials, new devices, manufacturing methods,
regulation and storage systems, and power
transmission would be done during Phase I
and II. Prototype power stations would also
be built during Phase II. By 1085 large scale
power stations on the Earth could be con-
structed to prove feasibllity and stimulate
production. In the 1990’s full scale solar
puwer stations would be bullt. These could

ground based, airborne, or space sta-
tlons depending on the results of the develop-
ment program. The direction to be followed
in developing large scale solar power stations
depends on factors other than strictly tech-
nical requirements.

There will be strong economic factors to
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be considered. The system must be competi-
tive with the prevailing costs of power sta-
tions. This will not be able to be proven
unless the proper research and development
funds are made avallable to work out the
system design and prove feasibility. As in-
expensive fuels are depleted and cost of
making pollution free power stations go up,
the economic justification for alternative
power sources ncreases,

Social factors will become more impor-
tant than they have in the past with the
development of other power sources. The
waste products of massive power generating
stations and transportation power are be-
coming a curse to society. There is a great
social need for the development of a clean
power source,

Another factor to consider is the impact
of a new field of business emerging. How will
it affect the business of long established en-
ergy interests? The transition must be made
at a pace that causes the least hardship and
stress for a business that provides employ-
ment for large numbers of people,

Then there is a factor of public opinion
and acceptance, New ideas and different
physical features will need to be accepted.
A power station may be a farm having crops
consisting of many acres of solar cells pro-
ducing electrical power. Power may be gen-
erated during the sunlight hours and stored
in the form of a fuel (such as hydrogen or
aluminum) for use in a fuel cell as the power
is required. Power may be beamed from one
point to another instead of traveling on
wires.

Political factors will also play a part. The
advantage of huge quantities of perpetual
power and a pollution free power source
might be a strong platform to win constit-
uent approval: Countries that conserve their
fossil fuel resources for use in products and
use solar energy as a power source, will be
the powers of the world when others have
burned thelr resources.

SOLAR POWER BSTATION DESIGN

Today's silicon solar cell technology can
be taken and applied to the design of a large
scale solar power station. Silicon solar cells
could simply be connected together in a
weather protected array of any size and
power level. This array would produce electric
power from solar energy on the Earth's sur-
face at an eéfficiency greater than 10 percent.
The design problem one faces is how to build
the array economically. In order to solve this
design problem we need to determine the
baslc components required and the cost levels
of these components. Let’s consider a specific
power station design with characteristics
shown In Figure 3.

The solar power station will be a terres-
trial design. It will be one square mile In
area which corresponds to a peak electrical
generating capacity of 0.2569 x 10 kw at a
solar intensity of 100 mW/em® and a con-
version efficiency of 10 pércent. It will be lo-
cated in the Phoenix, Arizona area which has
s mean dally solar radiation value of 540
langleys per day on a horizontal surface. (3)
The one square mile station will therefore
recelve 16.1 x 10* kwh per day and produce
at 10 percent efficiency 1.6 x 10° kwh per
day. The raw DC electrical power generated
would be fed directly to a central switching
station by conventional DC transmission
lines. The central station would convert the
DC to AC, transform the voltage to stand-
ard levels and switeh it onto the existing
distribution systems. All the solar electric
power generated would be utilized, while
power from conventional turbine generators
would be switched into the system as needed
to supply the demand just as it is with con-
ventional electric power distribution stations.

Energy converter design

Silicon solar cells will be used as the solar
energy converter. The design of this device
cannot be fixed at this time because the
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system cost will be primarily dependent on
the converter design. A conventional single
crystal silicon solar cell as built today would
provide a very good technical design, but a
poor economical design. New devices or low
cost concentration technigues must be devel-
oped before the device design can be fixed.
However, a test has been made of the feasi-
bility of using silicon as the bullding block
for large scale solar power stations and the
results are shown in Figure 4.

The amount of silicon required to cover
one square mile at a thickness of 0.010 inches
is 1.5 x 10* kg. Assuming 50% waste the total
amount of single crystal silicon required
would be 3.0 x 10" kg which corresponds to a
cost of $920 x 10° at the current rate of
£0.30 per gram. Conseqguently, this cost rep-
resents a  investment of $3550 per kilowatt
of generating capacity just for the silicon
used in the converters, so it is apparent that
this approach is not competitive with con-
ventional fossil fueled plants that cost as low
as $125 per kilowatt generating capacity.

A look at the costs for various forms of
sllicon reveals that the raw material is not
the basic limitation, but instead it is the par-
ticular process used that determines these
costs. For instance, single crystal silicon can
be formed by depositing directly from the
vapor phase instead of going through an in-
termediate step of melting and growing sin-
gle crystals. In this case single crystal silicon
rod, which costs $0.07 per gram, for the one
square mile array would cost $215 x 10°
which corresponds to $830 per kilowatt gen-
erating capacity. Already this is a good cost
reduction and no new technology is required.

If we assume silicon technology and pro-
duction techniques can be improved, then it
might be reasonable to assume that costs
would be close to the cost of the purified
raw material (trichlorosilane cost is about
$0.01 per gram) used to produce the silicon.
(4) In this case the silicon for the one square
mile array would cost $30 x 10¢ or $115 per
kilowatt of generating capacity. This would
be about $1 per square foot and brings the
silicon costs into a competitive range so that
an array deslgn with no concentration tech-
nigues need be considered.

Another cost reduction step might be feas-
ible if one could use metallurgical grade sili-
con which is 96 to 89% pure, plentiful, and
costs $0.0004 per gram. (5) This material
would cost $1.2 x 10* for a one square mile
array or $4.6 per kilowatt generating capac-
ity. Raw material silicon costs as obviously
not a Iimiting factor.

Silicon production capacity was also con-
sidered. The yearly production of high purity
silicon in the U.S. is estimated to be 0.5 x 10°
kilograms. The one square mile power station
requirement of 3.0 x 10° kilograms would
have a significant impact on the high purity
silicon production facilities since it is a re-
quirement about six times the present ca-
pacity. On the other hand it represents only
five percent of the metallurgical grade silicon
production which is 66 x 10¢ kilograms per
year,

Thermal control design

The power output for a given solar cell is
dependent upon the incident illumination
spectrum, the cell response function, and
the cell temperature, Any significant utiliza-
tion of solar cells for terrestrial power gen-
eration will require ultra high cell array out-
puts. Due to the relatively premium cost of
solar cells, terrestrial solar cell power sys-
tems must include some economical means
of providing high solar cell power output.
This 1s commonly achieved by using low cost
reflective collectors to increase the {llumina-
tion intensity on the cell which in turn will
reduce the cell quantities required for given
power needs. These collectors, nominally con-
sisting of reflective aluminum surfaces have
a drawback in that large quantities of solar
radiation which fall outside the solar cell's
response region are equally intensified on
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the cell. This radlation, and also the radia-
tion within the cell response region not con-
verted into electrical current, is ultimately
transformed into heat. This causes the cell
temperature to increase, until equilibrium
is attalned with the surrounding environ-
ment., This increase in temperature reduces
the cell cutput.

Consequently it is desirable to eliminate
incident radiation which falls outside the
cell's response region, and also radiation
which is not efficlently utilized as that most
of it 1s converted to heat. Technigues for
achieving this consist of the use of cold mir-
ror concentractors, which do not reflect in-
efficient wavelengths upon the cell, and mul-
tilayer interference filters located between
the cell surface and reflector which trans-
mit only “efficient” portions of the collected
beam.

A theoretrical analysis of cell output under
idealized conditlons of incldent radiation
wavelength discrimination was conducted to
determine the magnitude of cell power im-
provement that could possibly be attained
through the use of large reflector collection
values. The solar illumination spectrum and
intensity upon the cold mirror was taken
as alr mass two. A typical panel was envi-
sloned as solar cells bonded to a thin alumi-
num plate which was placed upon a 45° in-
clined hill consisting of finely divided and
compacted sand. The refiector was envisioned
as & number of cold mirrors located at some
distance from the solar panel which con-
centrated light upon the panel.

An ideal cold mirror was assumed consist-
ing of 95 percent reflection between 0.61
microns and 0.96 microns and 0% reflection
outside those limits. A simple heat transfer
relation was utilized for determination of
the cell’s equilibrium temperatures under
varying concentrator ratios, i.e.:

aG-(D.E}(dTT')% ﬁT‘.A-H},?I(%:,)A (Eq.1)

=heat convected to atmospheretheat con-
ducted to ground
where a=solar cell absorptivity =082
(7=incident radiation intensity in BT U/hr
ATi=T-T: i=12
T=cell temperature
Ty=gair temperature ~90°F
Ts=ground temperature ~80°F
AT /A X=temperature gradient of earth beneath panel
A=panel area=1 {2
L=panel side=11t.

This relationship can be solved to find T
for a particular value of G only when the
Earth temperature gradient is determined.

In the given equation all terms, with ex-
ception to the Earth temperature gradient
are sufficiently listed in reference material
(6) (7T) that values of T can be calculated.
The temperature gradient could be deter-
mined empirically; however, for this anal-
ysis, another approach was utilized. Sample
collector and cell systems, consisting only
of aluminum reflective surfaces, (no cold
mirror surface) were examined to deter-
mine the relative cell output versus panel
temperature. Since these systems did not
reject the inefficient energy which the cold
mirror would, it was assumed that for a
glven relative output the operating tem-
perature of the ideal system would be lower
(or at worst, the same) than the aluminum
collector. For this analysis it was conserva-
tively assumed the aluminum and ideal col-
lector systems would have the same tempera-
ture for given relative cell outputs. Through
trial and error the heat transfer equation
was solved to satisfy the above requirements
and a value for the temperature gradient
was obtained. This, in turn, was solved to
yleld a value for A x which was then used
for all concentrator levels.

Typically cell output was then determined
by assuming some collector ratin; hence de-
termining the i{llumination intensity. This
spectrum was then multiplled by the cell
response curyve to yleld the cell output cur-
rent for a 28° C temperature. This value was
then compared to the output of the same
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cell under unfiltered AM2 conditions 28° C.
Following this the cell’s operating tempera-
ture was calculated from the heat transfer
relation and based upon cell I-V character-
istic vs. cell temperature data, (8) the cell's
power was adjusted to correspond to the
new operating temperature. This procedure
was repeated for a wide range of collection
ratios, varying from 1 to 35. The curve in
Figure 5 labeled “ideal mirror” shows the
calculated cell output relative to the same
cell at AM2, 28° C conditions.

The data presented in Figure 5 shows three
curves: the linear relation expresses relative
cell output versus concentration ratio for a
fixed temperature system. In practice this
could be achieved only through the use of
perfectly designed cooling fixtures. Next to
this is shown the data points for simple
aluminized collector systems that have been
experimentally tested. The dotted lne ex-
trapolates this type system to higher concen-
trator ratios. The third curve plots the cal-
culated output for the ideal cold mirror sys-
tem. Figures adjacent to the data points
are the temperature values for the illumi-
nated cell.

The aluminum and cold mirror collector
curves exhibit similar behavior showing a
cell output increase with concentration ra-
tlo, a peak power output, and a falling off
in power for further concentration due to in-
creasing temperature. The cold mirror collec~
tor, although initially ylelding inferior power
output in comparison to the plain collector
eventually obtains higher outputs than can
be achleved by the plain collector. Such a
famlily of curves for various concentrator-
filter configurations would be useful in de-~
signing terrestrial power systems. Where low
cost, low power systems would be required or
where limited room was avallable the plain
aluminum collector would provide the best
solution. Conversely for high power require-
ments and high concentration ratios a fil-
tered collector would be expected to provide
an advantage. Of course, the cost of the col-
lector needs to be thoroughly examined and
for some power requirements might prove to
outwelgh cell costs. In such a situation the
power system designer might more economi-
cally utilize large cell quantities or forced
cooling systems. It is evident that the use of
collector configurations and passive cooling
will provide a limited practical solution to
the economic power generation problems. By
utilizing inexpensive collector systems (ei-
ther reflective or cold mirror) a solar cell sys-
tem capable of providing moderate power
levels over extensive periods of time under
minimum maintenance circumstances should
prove to be economical and "ecological."” For
larger power requirements and high concen-
tration ratios some means of forced cooling
would be needed in addition to the passive
cooling system in order to galn the advan-
tage of increased power per solar cell.

SUMMARY

It is quite clear that solar energy could be
used to produce vast amounts of electrical
power by using solar cells. To make this prac-
tical, efforts must be directed toward a sub-
stantial reduction In the cost of solar cell
arrays. Considering the low cost and plenti-
ful supply of metallurgical grade silicon, it
appears that it would be desirable to try and
develop & purification process that would
produce solar cell grade silicon at a small
fraction of the cost paid today.

Although silicon cost reductions alone ap-
pear quite promising, it has been estimated
that work directed toward a reduction of
solar cell processing costs and array fabri-
cation costs would also provide another sub-
stantlal cost reduction. (2) Also concentra-
tion techniques can be utilized if necessary
to reduce the number of solar cells required.
Assuming these cost reduction development
efforts are successful and solar power sta-
tions such as that described above become
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operational a schedule should be made for
phasing in this new power source.

Figure 6 shows the level of electrical pow-
er generation in the United States for the
past fifty years. This curve has been extrap-
olated about 70 years based on forecasts
made to the year 2000. (9) The slope of
this curve indicates that electrical genera-
tion in the U.S. is Increasing at a rate of a
factor of two every decade. Assuming a start
of the use of solar power stations about
1990 the total U.S. requirement could be
provided within sixty years if the solar pow-
er generating capacity was Increased by a
factor of ten every decade. By the year 2000
there would be ten one square mile power
stations. By the year 2020 there would be
1000 square miles of solar arrays which
would produce a level of power generation
almost equal to that produced in 1860, This
substantial capability would require an area
10 miles wide by 100 miles long, a size that
could easily be accommodated in many lo-
cations in the U.S. By the time all electrical
power could be generated from solar power
(year 2040) 100,000 square miles would be
needed. Probably some of the arrays would
be located on the oceans so that the 100
mile by 1000 mile area would not need to
use up too much land area. Although the
rate of increase of solar power stations could
be much slower if other new power sources
are developed, this arbitrary rate was se-
lected so that all electrical power will be
generated from solar energy at a time when
both crude oil and conventional nuclear
(burner) reactors are being phased out be-
cause the fuels are depleted.
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Esso RESEARCH AND ENGINEERING COMPANY
(Media Relations, P.O. Box 172, Linden, N.J.
07036, Harlan F. Stone, (201) 474-2701

(Office), for release November 24, 1970)

LiNDEN, N.J.—A Corporate Research Energy
Conversion Unit has been formed by Esso
Research and Engineering Company to de-
velop the sclence and technology needed for
low-cost commercial solar cells. Dr. Elllot
Berman, who has extensive experience In
photochemistry, photochemical phenomena,
and the photographic industry, will lead the
new project.

Dr. Berman is employed by Jersey Enter-
prises, an affiliate, and is on special assign-
ment to Esso Research and Engineering. He
will report directly to Donald L. Baeder, vice
president for corporate and government re-
search. Esso Research and Engineering is the
chief technical affillate of the worldwide
Standard Oil Company (New Jersey).

Present solar cell technology results in a
cost of about $100 per watt to convert solar
energy from the sun into electrical energy,
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Dr. Berman sald. The conversion takes place
within a cut and polished silicon crystal,
which absorbs the solar energy. The high cost
of solar cells has limited their utility. Solar
cells have powered monitoring instruments
that the astronauts left on the moon and
are used as power sources for satellites.

“There is a potential use for commercial
solar cells wherever electricity is used now,”
Dr. Berman said. "Initially they will best
meet electrical needs where relatively small
amounts are required, such as in movie
cameras, wrist watches, and radios. If they
can be made low enough in cost, they can
eventually move into markets such as water
pumping in desert areas, residential elec-
tricity Iin remote geographical areas, and
other uses where it is not now possible to
tie into existing electrical distribution sys-
tems."

To discover materials for low-cost, light-
to-electric power conversion, Dr. Berman will
form an inter-disciplinary task force. He ex-
pects the group to contain scientists with
training in solid state physics, electrical engi-
neering, organic chemistry, and blophysics.

“Our initlal program of investigation wiil
include such areas as electronic conduction
in organic and inorganic materials, effects of
light on these materials, organic synthesis,
dye sensitization, and energy storage and
conversion,” Dr. Berman sald.

Dr. Berman holds 23 U.S. patents on photo-
chemical systems and novel image-forming
processes. He has been director of the Lex-
ington Research Laboratories and of the
Photosensitive Materials Group of Itek Cor-
poration, the photographic equipment manu-
facturer, where he has worked for the past
ten years. Before Itek he worked at National
Cash Register Company, where he was head
of the Organic Sectlon of the Fundamental
Research Department. He recelved his bach-
elor's degree In chemistry from Brown Uni-
versity and his doctorate in chemistry from
Boston University.

CONCLUSION OF MORNING
BUSINESS

Mr. BYRD of West Virginia. Mr, Presi-
dent, is there further morning business?

The PRESIDING OFFICER. Is there
further morning business? If not, morn-
ing business is closed.

ORDER OF BUSINESS

The PRESIDING OFFICER. Under
the previous order the Chair recognizes
the Senator from Virginia.

APPLICATION OF THE FIRST
AMENDMENT TO PUBLICATION OF
SECRET VIETNAM DOCUMENTS

Mr. BYRD of Virginia. Mr. Presi-
dent, the month of June 1971 will figure
prominently in American history.

It was on Sunday, June 13, that the
New York Times began publishing a se-
ries of articles from a secret study, made
in the Defense Department, of American
participation in the Vietnam war.

The documents were labeled “Top Se-
cret,” although the material covers a
period that ended in 1968—and thus, in
a sense, is a history of the early years
of the war.

The Justice Department asked the New
York Times to refrain from publication
on the grounds that it would cause “ir-
reparable injury to the defense interest
of the United States.”

The Times refused to withhold publi-
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cation. Meanwhile, the Washington Post
began publication of the “Top Secret”
documents.

The Justice Department sought and
obtained a court order temporarily re-
straining publication of the documents.

Meanwhile, various other newspapers
began publication of the controversial
documents, which had been stolen from
the Government and made available to
the press.

The temporary restraining order
against the Times and the Post was ap-
pealed to the Supreme Court. On June
30, the Supreme Court ruled:

Any system of prior restraints of expres-
sion comes to this Court bearing a heavy
presumption against its Constitutional va-
lidity . . . the government thus carried a heavy
burden of showing justification of the en-
forcement of such a restraint . . . we agree .. .
that the government has not met that
burden.

The decision was six to three—with
each of the nine Justices setting forth
his own separate view, a unique proce-
dure.

The historic nature of the case can
best be understood when it is realized
that never before has the U.S. Govern-
ment sought to enjoin a newspaper from
publishing information in its possession.
The first amendment to the Constitu-
tion, guaranteeing freedom of speech,
press, and religion, long has stood as a
bar to the imposition of judicial re-
straints prior to publication.

But is the first amendment an abso-
lute? A reading and rereading of the
nine separate opinions does not give a
clear answer as to the view of the present
court.

At least two Justices—Mr. Justice Black
and Mr. Justice Douglas—believe that
the first amendment is an absolute guar-
antee to the press, while at least one,
Chief Justice Burger, rejects the view
that the first amendment is absolute in
all circumstances.

If I can interpret the individual opin-
ions of the nine justices accurately, the
prevailing view—and to my mind the
most logical view—is best enunciated by
Mr. Justice Stewart and Mr. Justice
‘White. In ruling in favor of the newspa~-
pers, they drew a distinction between
prior censorship and subsequent criminal
prosecution for actual publication of vital
Government secrets.

Mr. Justice Brennan puf it this way:

The entire thrust of the Government’s
claim throughout these cases has been that
publication of the material sought to be en-
joined “could,"” or “might" or “may" preju-
dice the national Interest in various ways.
But the First Amendment tolerates abso-
lutely no prior judicial restraints of the press
predicated upon surmise or conjecture that
untoward consequences may result.

In the case at issue, the Government
simply failed to convinece the Court that
publication of the Vietnam documents
would cause “irreparable injury to the
defense interest of the United States.”

For this the Defense Department itself
must bear a substantial part of the blame.
Clearly the documents are overclassified.

While I have not read all of the Penta-
gon papers, I have read 1,000 or more
pages and have seen nothing that could
reasonably be construed as jeopar
the security of the United States.
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Mr. Justice Stewart hit straight to the
point, it seems to me:

Without an informed and free press there
cannot be an enlightened people.

Yet it is elementary that the successful
conduct of international diplomacy and the
maintenance of an effective national defense
require both confidentiality and secrecy.

I think there can be but one answer to this
dilemma, if dilemma it be. The responsibility
must be where the power is. If the Constitu-
tion gives the Executive a large degree of un-
shared power In the conduct of forelgn af-
fairs and the maintenance of our national
defense, then under the Constitution the
Executive must have the largely unshared
duty to determine and preserve the degree of
internal security necessary to exercise that
power successfully . . .

I should suppose that a very first principle
of that wisdom would be an Inslstence upon
avolding secrecy for its own sake.

For when everything is classified then
nothing is classified, and the system becomes
one to be disregarded by the cynical or the
careless, and to be manipulated by those in-
tent on self-protection or self-promotion. I
should suppose, in short, that the hallmark
of a truly effective internal security system
would be the maximum possible disclosure,
recognizing that secrecy can best be pre-
served only when credibility is truly main-
tained.

Mr. Justice Stewart has struck at a
point which needs emphasizing; namely.
the overclassification of Government
documents.

To guote Mr. Justice Stewart again:

For when everything is classified then
nothing is classified.

The tendency in Government is to slap
a secrecy label on almost every document
that comes along.

Why?

I put this question last week to the
Assistant Secretary of Defense for Ad-
ministration when he came before the
Senate Armed Services Committee for
confirmation to the post of Secretary of
the Army. He replied that most persons
in Government feel that they will not be
condemned for overclassifying, but could
be condemned for not classifying.

Why should Government officials not
be condemned for overclassifying?

The overclassification of Government
documents is not only denying to the
American people information they
should have, but it is tending, as Mr.
Justice Stewart notes, to destroy the en-
tire security system of the Government.

Most certainly unwarranted secrecy
and the failure to inform the public and
the Congress has seriously weakened the
credibility of the U.S. Government.

The Congress needs to come to grips
with the question of classification of Gov-
ernment documents. The Congress has
sat silent too long.

The Nation as a whole, as well as the
executive branch of Government, would
benefit, I feel, if there were to be estab-
lished an independent group to review
the classification of Government docu-
ments,

Senator RotH, of Delaware, has intro-
duced legislation to accomplish this, and
I have joined with him as a cosponsor.

Until this is done, however, Executive
leadership should make clear that over-
classification of documents will not be
tolerated.

The Government needs less “Top
Secret” documents which in fact do not
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justify such a label—and a tighter secu-
rity system for safeguarding those rela-
tive few documents which, in order to
prevent irreparable injury to the defense
interest of the United States, should log-
ically be tightly safeguarded.

If a document such as the Vietnam
papers, which the Defense Department
regards as top secret, can be stolen and
disseminated, how do we know what
other top secret documents affecting our
national security are being taken from
the vaults?

Indeed, it is important that the person
or persons who stole the documents be
prosecuted to the full extent of the law.

I associate myself at this point with
the distinguished and able Senator from
West Virginia (Mr. Byrp), who earlier
in the day called for full prosecution of
those who stole from the Government
the top secret documents.

While the court sided with the news-
papers in its decision of June 30, a close
reading of the nine decisions suggests
that the communications media cannot
escape from the fact that their freedom
from censorship entails responsibilities
to the Nation. The press, I should hope,
will view the decision as something more
than a cause for celebration.

The Washington Evening Star put it
well, I think, in an editorial on July 1:

It should be noted, too, that the concept
of press responsibility is no more abstract
than that of press freedom.

If the favorable court decision will
have the effect of sharpening the commu-
nication media’s sense of responsibility—
and if the unfavorable decision, from the
Government’s point of view, should bring
about a reappraisal of its reclassification
policy—then the Nation as a whole will
benefit greatly from the events of June
1971.

What the people of the Nation need are
more facts.

The Government and the press, by ac-
cepting and carrying out their respective
responsibilities, can make the facts avail-
able to the people, without jeopardizing
the security of the Nation.

TRANSACTION OF ROUTINE
MORNING BUSINESS

The PRESIDING OFFICER (Mr.
STEVENSON). Under the previous order,
the Senate will proceed to the considera-
tion of routine morning business, with
statements therein limited to 3 minutes.

QUORUM CALL

Mr, BYRD of Virginia. Mr. President, I
suggest the absence of a quorum.

The PRESIDING OFFICER. The
clerk will call the roll.

The second assistant legislative clerk
proceeded to call the roll.

Mr. BYRD of Virginia. Mr. President, I
ask unanimous consent that the order for
the quorum call be rescinded.

The PRESIDING OFFICER. Without
objection, it is so ordered,

THE ROLE OF THE JUDICIARY IN
PRESERVING AMERICA

Mr. BYRD of Virginia. Mr. President,

on June 25, 1971, the distinguished junior
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Senator from West Virginia, Mr. ROBERT
Byrp, addressed the 41st Fourth Circuit
Judicial Conference. This Fourth Cir-
cuit Judicial Conference was held at Hot
Springs, Va., and was attended by out-
standing lawyers and jurists from
throughout the area of the Fourth Ju-
dicial Circuit.

Since that date of June 25, about 3
weeks ago, I have received many com-
munications from those who were pres-
ent commenting on how excellent was
the address made by Senator Byrp of
West Virginia. These communications
have come from outstanding lawyers in
Virginia and from judges in Virginia,
all of whom were tremendously im-
pressed by the logic of the remarks of
the distinguished Senator from West
Virginia.

So, after receiving so many communi-
cations in regard to the speech, I sought
the permission of my distinguished col-
league from West Virginia to insert in
the Recorp the text of his speech. All of
us in the Senate know Senator Byrp of
West Virginia to be a man of unusual
ability, and one who is learned in the
law. Speaking personally, I cherish my
close association with him as a Member
of the Senate, and I commend him and
compliment the people of his State for
the magnificent job that he is doing in
representing not only the people of West
Virginia, but all of the people of the
United States, in the U.S. Senate.

I ask unanimous consent that the out-
standing address delivered by Roeert C.
Byrp, U.S. Senator from West Virginia,
on June 25, 1971, before the 41st Fourth
Circuit Judicial Conference, be printed
in the Recorp at this point.

There being no objection, the address
was ordered to be printed in the Recorbp,
as follows:

ApprEss BY RosBerT C. BYmD, U.S. SENATOR
FroM WEsST VIRGINIA

Chief Judge Haynsworth, Judge Maxwell,
Judges of the Fourth Judicial Circult, Mem-
bers of the Conference, Ladles and Gentle=
men:

I feel privileged, and I value this oppor-
tunity, to address the 41st Fourth Circuit
Judicial Conference.

The role of the Judiclary in preserving
America for our children cannot be under-
estimated.

All of us have noted the recent break-
down in order in this country. We have noted
& trend, now quite pronounced, to reject au-
thority of any sort, to decide for oneself
whether a particular law or rule is to be
observed. It is a matter of great concern to
the people and considerable moment to the
courts, since the power which courts have is
pretty much d.ependent on the wilungnasa
of the parties and the public to obey rulings
even when they disagree with them.

It is only necessary to refer to a remark
frequently ascribed to President Jackson
that Chief Justice Marshall had made his
decision, now let him enforce it; or to Alex-
ander Hamilton's overworked phrase about
the Court having neither purse nor sword; in
order to appreciate that it is the authority
of the courts which inevitably suffers first
and greatest from a disposition not to be
bound by rule or authority—which disposi-
tion unfortunately has gained wide cur-
rency in our societ.y.

Since this is true, it 18 more than passing
strange, then, that many persons belleve
that some of the federal courts, and in par-
ticular the United States Supreme Court,
have done more than any other branch of
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government—local, state, or federal—to
foster such a feeling and mood and dis-
position in our society—more indeed than
any other institution with the possible ex-
ception of the American educational es-
tablishment.

I realize the obligation all lawyers neces-
sarily feel to accord the greatest amount of
respect to the U.S. Supreme Court. I feel that
obligation; my feellng of respect is consid-
erable; I honor the Court as an institution.
But I need not quote the remarks of dis-
tinguished judges, lawyers, and scholars that
respect does not require loss of critical
faculty.

Thus, despite my trepidation, despite my
respect, and despite the fact that I address
& body of men whose professional lives are
inextricably involved in parsing and closely
examining the reasoning of the Supreme
Court and other appellate courts and the
District Courts, I sincerely trust that you
will not think it presumptuous of me to be-
lieve it possible to contribute to the discus-
sion by sharing with you not only my own
thoughts but also the conclusions and
thoughts which I hear expressed frequently
in the Congress and in the conversations and
letters from constituents about the Supreme
Court and what are considered its errors of
recent years.

There are, of course, many areas in which
the Court’s rulings carry out the Comnstitu-
tion and the laws and promulgate standards
for sound governance of soclety. But while
we welcome and support those rulings, our
objections run to the fact that the Court
has in many areas appeared not to follow
the Constitution—or has followed strained
interpretations of it or has ignored Congres-
sional direction in matters subject to statu-
tory regulation.

Thus, while we welcomed the Allen de-
cision last year was welcomed authorizing
trial judges to take the ni steps to
deal with obstreperous defendants by set-
ting them outside the courtroom or binding
and gagging them or citing them immedi-
ately for contempt of court—and while it is
to be hoped the same standards will be ap-
plied to riotous defense counsel—one cannot
ignore the evidence that the Court itself
has contributed to the problem by applying
Court-created constitutional limitations on
the inherent powers of trial judges to deal
with contempt committed in thelr pres-
ence or outside their presence. The unprec-
edented application of jury trial require-
ments to contempts when the sentence may
exceed a certain limit, the rulings in May-
berry this Term, and the Mississippl case
within the last month limiting the authority
of judges to deal with contempts directed
at them—these and other rulings appear
to be expressing a feeling that trial judges,
sworn to uphold and defend the Constitu-
tion, are not to be trusted to be falr and
Just.

In other words, one can perceive this
series of cases only as carrying over to the
trial judges the Court’s well-known aversion
to trusting Congress and the legislatures to
uphold the Constitution. When a body of
men forming the court of last resort in this
country becomes seized of such a fear—a
fear of their lower court brethren and of
legislators and for all we know of the
President as well—then there is a sub-
stantial danger that rigid rules will be lald
down to circumscribe the discretion of every-
one.

And unless my reading is wrong, I see a
danger that this mistrust so recently ap-
plied to the trial courts is soon to be trans-
ferred back to the legislatures. The Court
recently granted review of an appellate court
decision sustalning the power of the Wis-
consin legislature to Imprison summarily
Father Groppl for leading & rald on the
floor of the legislature while it was in ses-
sion to protest a legislative decision
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It would not surprise me at all to find the
Powell and Bond decislons, and the decisions
curbing the power of Congress and the leg-
islatures to investigate, expanded and ap-
plied to infringe on the inherent power of
legislatures—and of Congress—to punish for
contempt without invoking the aid of the
courts, We simply cannot afford to submit
to further chipping away at the powers and
prerogatives of legislators and trial judges.

Thus, even when the Court, as in the
Allen case, reaches an eminently correct re-
sult, it may be that the problem was either
created or compounded by earlier Court de-
cisions or still remains a problem because
the Court persists in error.

I would not contend that the Justices have
been actuated by anything but high motives
or pure ideals. The problem, instead, has
been that they have made bad law and ren-
dered wrong decisions in pursuit of those
high motives and pure ideals rather than
admit that however socially desirable some-
thing might be in abstract prineciple it
should not be attained except within the con-
text of applicable constitutional, principles.

Let me illustrate what I mean by noting
the recent decision involving the closing of
& number of swimming pools in Jackson,
Mississippi, after their desegregated opera-
tion was decreed by a local federal district
court. In a five-to-four decision, the Court
held—and, I think, rightly—that the Con-
stitution did not compel the City of Jackson
to reopen those pools.

Some of the Justices may have felt that
the Jackson officlals closed the pools because
of an impure motive, a refusal to operate
them so as to permit white children and
adults and Negro children and adults to swim
together.

But that was not the question which faced
the Court. The question was whether the
United States Constitution compelled the
City to reopen and to operate those pools.
It was a question of constitutionality, and I
think that Chief Justice Burger's concurring
opinion capsuled the matter in a way that
cannot be bettered. “All that is good is not
commanded by the Constitution and all that
is bad is not forbidden by it.”

In the spirit of judging the issue by what
the Constitution commands or forbids, then,
the majority noted that insofar as the equal
protection clause was concerned everyone in
Jackson was deprived of public swimming
pools. The City was not attempting sur-
reptitiously to preserve racial separation by
seeing that the pools were kept in operation
in collusion with private groups. The pools
were closed. Thus, sald the majority, what-
ever the motivation of public officials, their
acts were not forbidden by the Constitution
nor did the Constitution require them to
operate what is in essence a luxury.

The minority did not look at the matter
that way. It was enough for them that Jack-
son officials had been actuated by bad mo-
tives: because their thoughts were impure
their actions were constitutionally tainted
and the Court ought not let them *“‘get away
with it.”

It should be sald that some Justices resist
the impulse to sit in judgment on the inner-
most thoughts and motivations of others
and, instead, judge their actlons by the
standards of constitutional commands and
prohibitions. But others, unfortunately, ap-
pear to psychoanalyze motives and approve
or condemn actions on the basis of what
such an exercise in psychology reveals.

It is this proclivity which comes through
clearly if we look at the “sit-in" cases of the
early 1960's, which illustrate how a majority
of the Court has often confused good in-
tentlons with lawful actions, starting the
nation on a path leading to disorder and
contempt for law.

The essence of the philosophy of the "sit-
in" movement was the conviction that if law
protected the prejudice of an owner of pri-
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vate property in being selective regarding his
cholce of customers, then the law would be
disobeyed. It would be viclated by persons
placing their bodies In forbidden areas and
inviting arrest. I should say that if all these
people wanted was to bear witness to their
objection to racial diserimination by invit-
ing arrest and submitting to conviction for
violating clearly neutral and constitutional
laws, thereby petitioning for legislative
change outlawing private discrimination,
that would be one thing. The actions might
be disruptive but the viability of law to
preserve order would not be called into
question.

But neither the demonstrators nor the
Supreme Court was willing to leave the mat-
ter at that. The demonstrators did not sub-
mit to conviction as a method of bearing
witness; they appealed, seeking to vold their
convictions by obtaining a ruling that the
Fourteenth Amendment elther outlawed all
private discrimination or else prohibited the
enforcement of trespass and other laws by
which the States and localitles lent some
assistance to store owners and other owners
of private property. Such a ruling, of course,
would have had enormous consequences for
American constitutional jurisprudence, all
of it bad. Some Justices, notably Mr. Justice
Douglas and Mr. Justice Goldberg, were will-
ing to go that far. A majority of the Justices
did not feel so inclined. But that did not
mean that the demonstrators were out of
luck. The Court simply used every device
which could be thought of to reverse all con-
victions without ever reaching the ultimate
decision.

The result was that not any conviction
which was appealed to the Supreme Court
was sustained. No doubt the majority was
fmpressed with what they considered to be
the general “good" motivation of the demon-

strators. No doubt the majority thought
that some means, almost any means, were
justified in order to let the “pure in heart”

off. The radiations from these decisions show
what a monumental mistake this sentimen-
tal conclusion from the heart instead of from
the head was in fact.

Can anyone doubt that the waves of cam-
pus demonstrators, arrogantly presuming
themselves qualified to dictate educa-
tional decisions, were undertaken with the
the demonstrators in the “sit-in"" cases had
succeeded. No doubt the fact that the earlier
demonstrators had not had to pay to bear
witness with jall sentences inspired the cry
for amnesty which accompanied every dem-
onstration, every trashing, every invasio
of a dean’s office, which the dents der-
took. Or it may be that the amnesty cry
simply reflected the puerile character of the
affluent college student as contrasted with
the serious purpose underlying the Negro
demonstrators' actions.

Whichever is the case is really irrelevant.
The earlier Court decislons which affirmed
that a degree of “purity” of motive could
excuse lawbreaking bore fruit, not only in
the college demonstrations, but also in the
riots when apparently respectable people
went to looting to secure what they wanted
and in the “rock"” festivals where young peo-
ple flaunted their distaste for all values by
engaging in open nudity, open public copula-
tion, open marijuana smoking, and open
pervasive destruction of property.

Bitter fruit, indeed, but the lesson is un-
learned where the learning of it would be
most valuable. Evidence? On June T of this
year, there was a five-to-four decision of the
Supreme Court which reversed the Califor-
nia conviction of disturbing the public peace
by offensive conduct of a youth who appeared
in the crowded corridors of a court house in
the presence of women and children with
the four letter word "F—the draft” printed
on his jacket. The Court's opinion was writ-
ten, incredibly, by Mr. Justice Harlan, and
at one point he sclemnly sssures us that it
is “often true that one man's vulgarity is
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another's lyric.” In the same paragraph, he
says: “Surely the State has no right to
cleanse public debate to the polnt where it is
grammatically palatable to the most squeam-
ish among us.”

So, objection to the profusion of four-letter
words and the most open profanity is ap-
palling only to the “squeamish"” among us!
The power of government to prevent chil-
dren and objecting adults from being sub-
jected to the most objectlonable and callous
obscenities means nothing more to the
Justices than making "“public debate . . .
grammatically palatable.” It is nothing short
of astounding! It would help the Justices
in the majority to take a walk around a few
blocks of their Court bullding and just
observe and listen to the nauseating lan-
guage and the sickening abuse of verbal
sexual assault which any woman, no matter
how old or how young she may be, is sub-
jected to. The streets are unfit for decent
people now and it is tragic to notice how
young children so casually utter the most
obscene, barnyard language which they have
picked up by simply listening.

More evidence? On June 1, the Court
struck down as being in violation of the
right of assembly & Cincinnatl ordinance
which punished persons who congregated on
the public streets and engaged in annoying
conduct. The majority was not even con-
cerned with the conduct the particular de-
fendants had engaged in. Mr. Justice Stewart
simply pronounced that no government
could "make criminal the exercise of the
right of assembly simply because its exercise
may be ‘annoying’ to some people.” Purther-
more, he sald, government could not proceed
against persons who annoy others because
of “their ideas, their lifestyle or their physi-
cal appearance.”

With all due respect, I submit that this
is ridiculous! Of course, merely assembling
to express ideas or protest may not be pro-
hibited if it should annoy some persons. But
what about a crowd of rowdles who harass
passers-by, who throw trash around them,
who congregate outside a church and throw
& drunken revel. Is there any doubt in your
minds that such annoying conduct should be
punishable? The Court should have restricted
the City's application of the ordinance; it is
not difficult to distinguish between protected
and unprotected conduct. But the Court
blithely struck the whole ordinance down.

And what is wrong with applying such an
ordinance to the sort of grimy loafers who
are familiar to us all if their “lifestyle” in-
volves public nudity and public copulation
or simply who gather in unsightly conglom-
erations which affront every decent person.

Thus, the trend which began with the
“sit-In" cases continues unabated. A ma-
Jority of the Court seems content to preserve
the right of everyone, in the current ver-
nacular, “to do his thing’" no matter how
nauseating it may be to his fellow citizens.
But we have come so far from the “sit-in"
cases that we do not have as an excuse the
argument of purity of motives. Some of the
“sit-in-ers"” may have had good motivations;
many of these people now are simply bums,
addicted to drugs and immorality and avoid-
ance of work. But somehow they have a con-
stitutional right to their own “lifestyle”.

I am very much afraid that what has
happened to the Justices is the sort of thing
which afflicts people who think in concepts
and abstractions instead of thinking in
“things,” as I believe Justice Holmes once
recommended. Abstractly, it may be a good
thing that each person should have a large
degree of control over his person in the sense
that his choice of “lifestyle,” of language and
dress and leisure and the like is pretty much
unfettered by the legal system. But the actu-
ality of the matter is that soclety then is at
the mercy of the lowest common denomi-
nator of "lifestyle” and behavior,

Boclety has an Iinterest in having clean,
safe streets. And If a subclass of people per-
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sist In attempting to turn those streets (or
parks or whatever) into pestilential mud-
holes in which unsightly individuals using
nauseating language indulge in obnoxious
behavior, then society is obligated to sweep
them off the streets. It does us little good to
speak of the uplifting qualities of individual
freedom if our children and our women, in-
deed any decent human being offended by
such things (and there is no reason men may
not be so offended), are subjected to spectacle
after spectacle of degrading public activities,

And yet, the Court gives no sign of recog-
nizing the fact that freedom for all cannot
exist without the exercise of responsibility
for all and the fact that if there are persons
in the society incapable of balancing their
exercise of freedom with the exercise of re-
sponsibility, then society must reln them in.
Instead, the Court has just granted review
of two vagrancy cases and we may except
that in the coming Term the abllity of police,
of soclety, to deal with petty criminals, pro-
fessional bums, and obnoxious characters will
be further curbed.

This Is not idle prophecy. We need only
look at other cases to notice how con-
centration on abstractions has created a
gulf between the Justices and the reality
which the rest of the people must live with.

A good example is in the area of forced in-
tegration in the public schools. The desegre-
gation decision of 1954 was right and proper,
in my judgment. I believe that decislon is
supported by & majority of the American peo-
ple. I belleve further that a majority of white
Americans want black Americans to have the
opportunity for education and economic ad-
vancement which they rightfully should have.
But those desirable goals, In my Jjudgment,
will not be reached by some of the means
that have been resorted to to effectuate forced
integration.

I shall not dwell on that matter here ex-
cept to say that the almost fanatical eflorts
to force an artificial raclal mix in the schools
only serve to push the suburbs ever out-
ward and inevitably hasten the decay of the
inner cities, together with their public school
systems. Forced integration has not yet pro-
duced better education for black or white,
and I do not believe that it will. Indeed
it may have done just the contrary. The
numbers game being played with respect to
forced integration is doomed to fallure, and
the American people in general, in my opin-
ion—black as well as white—would like to
see an end to this folly which threatens to
convert the primary purpose of the public
school system from that of education to that
of integration.

Under the equal protection clause of the
14th Amendment, no child may be discrimi-
nated against on the basis of race in the
assignment to a public school. This, in es-
sence, was the meaning of the 19564 school
decision. And it was the right decision, based
on the Constitution as amended,

In the years that have since intervened,
not one “jot or tittle” has been changed in
the verbiage of that amendment. Yet, chil-
dren today—by virtue largely of Federal
Court decisions—are being assigned to pub-
le schools throughout the South, specifically
and wholly on the basls of thelr race, and
that alone.

How long will the people tolerate the seem-
ing obsession of the courts in this profit-
less pursuit of abstract soclal goals rather
than pursult of reality?

Another example of concentration on ab-
stractions is in connection with the rash of
instances of burnings and other acts of
desecration we have witnessed In the last few
years. It would no doubt have astonished
the drafters and enacters of the First Amend-
ment had it been suggested that they might
be immunizing a shoddy practice of pro-
testing something through the desecration
of the flag: “symbolic speech” as a concept
and a fact would undoubtedly have merited
only contemptuous rejection from Madison
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and the members of the First Congress. It is
simply absurd to permit the flag to be so
treated simply because someone wants to
make a splashy show of protesting a griev-
ance—a grievance often feligned rather than
real.

The tragedy is that at a time when patri-
otism is at a low ebb and devotion to country
is something too many people snicker at, the
Court is lending support to further erosion
not out of any sympathy for such a sorry
trend but because the attention of the
Justices is focused on an abstraction, on a
concept of speech as an absolute.

It is this same single-minded focus, I be-
lieve, which forms the basis for the Court’s
incredible performance with regard to obscen-
ity. From Roth to the cases this Term, the
Court—Justices Black and Douglas dissent-
ing—have pronounced obscenity to be out-
side the area of protection of the First
Amendment. So much for official doctrine.
The result, as the Court has proceeded
through the cases, is that less and less is
held to be legally obscene, from the printed

of the grubby paperbacks produced
solely to titillate, to the peep shows, to the
feature movies which throw in a little some-
thing “soclally significant” to Justify the
98% raw sex.

The Court seems to be so tied up in single-
minded concentration on free speech in the
abstract that its rules and standards for
defining what is obscene and for suppressing
what 1s obscene have so hemmed in the
police and the lower courts that they are
incapable of protecting the vast majority of
the public from constant exposure to all this
sordidness. As a result, free speech is not
advanced any, but a lot of fast-buck, seedy
operators are making a lot of money off a
clientele of pathetic people who are being
made even more pathetic by the exploitation
to which they are subjected.

The entire area of First Amendment juris-
prudence s Infected with the Court's be-
guilement by an abstraction. The infection
can also be seen In the Times v. Sullivan
case and the cases following it in which
the Court is immunizing more and more
libel and slander from legal accountability.
Certalnly, It is one of the prime functions of
the Pirst Amendment to protect public dis-
closure on public issues. Free press and free
speech are absolutely necessary to the func-
tioning of a free government. But freedom,
I assert sagain, without responsibility is
detrimental and destructive of the values of
a free society.

Now the Court tells us the defense of truth
is inadequate to protect the freedom of the
media. The First Amendment protects lying
too, unless a Ilibeled person can psycho-
analyze the offender and show the jury that
malice lay at the base of the lying. So far,
the burden of such a rule has been on publle
officials and candidates for public office who
have always been considered fair game any-
way, but in the recent Rosenbloom case, the
Court extended the rule to libels and def-
amations of private individuals connected
in some way with an event the media finds
“newsworthy.”

I think that it is fortunate when we turn
from the area of Pirst Amendment juris-
prudence to the area of criminal law and
criminal procedure that we see reflected In
recent Supreme Court cases a dissatisfaction
with abstraction and a dedication to realism
which the criminal cases of Chief Justice
Warren's tenure wholly lacked.

With the possible exception of search and
selzure which still remains a morass of con-
tradictory rules and arbitrary limitations,
the Court is moving away from a hyperac-
tive concern with the rights of criminal de-
fendants in the abstract and deciding cases
on the basis of the effect of constitutional
rules in real cases.

I will not dwell on the cases which bear
out these statements, for you are more
familiar with them than I. Nor will I dwell
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further on my point about the Court’s ab-
straction with theory versus reality as evi-
denced in the Bruton case in 1968, the Har-
rison case in the 1967 Term of the Court,
or in Miranda, Escobedo, Wade and the like,
except to say the importance of cases like
Miranda is not so0 much the damage that is
actually done in keeping out valid confes-
slons or authentic reliable evidence. The
damage lles in the fact that every crook is
thereby encouraged to think that a hyper-
technical Court is turning their confederates
loose. An increase in confidence that, if
caught they can “beat the rap”, has with-
out doubt contributed to the increase in
crime.

It is In that sense I think that we have
to acknowledge the influence of court de-
cisions on crime. Criminals, normally, do not
read Supreme Court decisions or lower court
decisions. But once a court begins to lean
hard on the police and issues a few rulings
that are publicized which make it more dif-
ficult to convict, criminals are encouraged
simply bec#use the Impression is about that
their chances are better.

Severity of sentence in my opinlon is a de-
terrent to crime. Equally effective is the be-
llef generally abroad that the chances of
getting caught and being convicted and serv-
ing time are substantial. The principal fault
of the courts in recent years is that they
have made possible a contrary opinlon.

But not only crimindls are subject to such
prevailing influences. I have no doubt that
trial courts also now, state and federal, have
for years been afflicted with the fear of re-
versal by the higher courts so that they have
grown more and' more lenlent on sen-
tences, given defendants more and more of
the doubt in ruling on suppression motions,
and generally have made the jobs of prosecu-
tors more difficult. I have no doubt that,
for example, a study of the district courts in
the District of Columbla would show that
the supersensitive-to-defendants attitude of
the Court of Appeals has made trial judges
lean over backward in favor of defendants.

There would appear to be little doubt then
that a change in the Supreme Court on crimi-
nal law should correct this attitude. It will
be none too soon in my opinion. If we are to
call a halt to the spiraling increase in crime
we must speed up trials which means cutting
out a lot of the waste and the coddling which
goes on. Stiff sentences have to be handed out
upon conviction. Habeas corpus must be re-
turned to traditional limits so that once a
defendant has exhausted his appeal rights
he cannot simply, over and over again, clog
up the courts with frivolous petitions.

I have no doubt at all that if the exclu-
slonary rule at one end of the process and
habeas corpus at the other end were returned
to their traditional orientation the clutter in
the courts could be cleaned up faster, trials
could be more expeditious, sentences would
be more meaningful, and justice would be
done, soclety as well as the criminal.

Regrettably, I must except from my gen-
erally complimentary remarks about the
Court’s very recent criminal law trends its
search and selzure doctrines. As the
Coolidge decision handed down only this
week demonstrates, the Court is still mired
in confusion of its own earller making with
respect to the Fourth Amendment, and,
through its unwise extension of the unwise
exclusionary rule to the States, the confu-
slon afflicts all fifty States. Coolidge is par-
ticularly illustrative since there the majority
held that police who had come lawfully onto
the defendant’s property to arrest him law-
fully were held forbldden to seize and Im-
pound his car which was parked in plain
view in his driveway and which police knew
had been used in the commission of a brutal
murder of a 14-year old girl.

Worse still, on the same day in the Bivens
case a six-Justice majority held that any
crook who clalmed that federal agents had
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committed an unlawful search and seizure
could sue for damages in the federal courts.
No act of Congress gives them this right;
the Fourth Amendment says nothing about
it. But the Court implied the remedy from
the "spirit” of the Amendment.

The harm to law enforcement is obvious.
Coolidge demonstrates that the Justices
cannot agree on what constitutes illegal
searches, but if law enforcement officers in
the field guess wrong they are subjlect to
suit under a judiclally-created tort theory.

No more can society live in a state of fear
of crime than it can suffer the degradation of
many of its members by abuse of the right of
speech and press. We were once in a state
where these excesses did not exist and no
one can argue we were less free. Then, a man
could take his family out without fear of rob-
bery or rape or subjecting his children to the
brutalization of language and immorality
and fear which now exists. That man and his
family were free. We can have that state of
exlstence again but it takes discipline and
rejection of what passes for intellectual coun-
sel these days. It takes perseverance and dedi-
cation to first principles. And we can do It.

Let me repeat, in closing, that I have re-
spect for the Supreme Court as an institu-
tion. But I shall continue to be disturbed by
what my colleague in the Senate, Sam J.
Ervin of North Carolina—a distinguished
jurist In his own right—has called the
“misty idealism” of many of the Court's deci-
slons in recent years.

Woodrow Wilson once sald: Constitute
them how you will, governments are always
governments of men, and no part of any
government ls better than the men to whom
that part is entrusted. . . . The courts do not
escape that rule. So far as the individual is
concerned, a constitutional government is as
good as its courts; no better, no worse.

The Federal Judiciary, of which you who
are here today are so important a part, bears
a heavy responsibility in the years ahead for
a return to order and tranquility in our so-
clety, a restoration of respect for law and
the courts, and the preservation of constitu-
tional government.

INTERNATIONAL WHEAT AGREE-
MENT

Mr. BYRD of West Virginia. Mr. Presi-
dent, I ask unanimous consent that it be
in order to order the yeas and nays on
the International Wheat Agreement.

The PRESIDING OFFICER. Is there
objection? The Chair hears none, and it
is so ordered.

Mr. BYRD of West Virginia. I ask for
the yeas and nays.

The yeas and nays were ordered.

MESSAGE FROM THE HOUSE

A message from the House of Rep-
resentatives by Mr. Berry, one of its
reading clerks, announced that the House
had agreed to the amendment of the
Senate to the concurrent resolution (H.
Con. Res. 206) to reprint the brochure
entitled “How Our Laws Are Made”,

The message also announced that the
House had passed the following bills, in
which it requested the concurrence of the
Senate:

HR. 6483. An act to amend section 5232
of title 10, United States Code, to provide
authority for appointment to the grade of
general of Marine Corps officers designated
under that section for appropriate higher
commands or for performance of dutles of
great importance and responsibility; and

H.R. 8805. An act to amend title 39, United
States Code, to exclude from the malls as a
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special category of nonmailable matter cer-
tain material offered for sale to minors, to
improve the protection of the right of
privacy by defining obscene mall matter, and
for other purposes.

HOUSE BILLS REFERRED

The following bills were each read
twice by their titles and referred, as
indicated:

H.R. 6483. An act to amend section 5232 of
title 10, United States Code, to provide au-
thority for appointment to the grade of gen-
eral of Marine Corps officers designated
under that section for appropriate higher
commands or for performance of duties of
great importance and responsibility; to the
Committee on Armed Services.

H.R. 8805. An act to amend title 38, United
States Code, to exclude from the malls as
a special category of nonmalilable matter
certain material offered for sale to minors,
to improve the protection of the right of
privacy by defining obscene mall matter, and
for other purposes; to the Committee on
Post Office and Civil Service.

QUORUM CALL

Mr. BYRD of Virginia. Mr. President,
I suggest the absence of a quorum.

The PRESIDING OFFICER. The clerk
will call the roll.

The second assistant legislative clerk
proceeded to call the roll.

Mr. SYMINGTON. Mr. President, I ask
unanimous consent that the order for the
quorum call be rescinded.

The PRESIDING OFFICER (Mr.

Spone). Without objection, it is so or-
dered.

LAOS—APPROPRIATING “IN THE
BLIND”

Mr. SYMINGTON. Mr. President, in
the course of the June 7 closed session of
the Senate at which various U.S. activi-
ties in Laos were discussed, I stated that
I would propose an amendment to the
defense authorization bill, S. 939, limit-
ing obligations or expenditures for eco-
nomic aid, military assistance, and all
other U.S. activities in Laos to $200 mil-
lion in the fiscal year 1972. The
sole exception was combat air operations
by U.S. forces over the Ho Chi Minh
Trail area in southern Laos.

On June 15, I made a statement on the
floor of the Senate at the end of which
the amendment, amendment No. 160,
was printed.

As stated on both June T and 15, my
reason for proposing such an amend-
ment was because in many cases we have
been authorizing and appropriating
money for our activities abroad “in the
blind”; that is, we do not know how
much we were and are really spending,
or how said funds were being spent.

In the course of consideration of the
defense authorization bill in the Armed
Services Committee, the Department of
Defense was asked for its views on this,
my amendment.

Their memorandum in reply states
that—

DOD strongly opposes the amendment.
This memorandum contained one con-

fidential paragraph and one paragraph
classified “secret.” The remainder of the
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memorandum was not classified, how-
ever, and I ask unanimous consent that
the text of the memorandum, less the two
classifled paragraphs, be printed in the
REecort at this point.

There being no objection, the mem-
orandum was ordered to be printed in the
Recorbp, as follows:

DOD POSITION ON THE SYMINGTON
AMENDMENT
(Adding Sec. 502 to the bill 8. 939 which
authorizes appropriations In FY 72 for pro-
curement, etc, for the Armed Forces.)
EFFECT OF THE AMENDMENT

The proposed amendment would limit ob-
ligations or expenditures to $200 million for
economic and military assistance and for
support of all military operations in, to, for,
or on behalf of Laos during FY T2 except
for the expenditure of funds to carry out
combat air operations by US forces over the
Ho Chi Minh Trall area in southern Laos
and "areas immediately adjacent to such
trails.” In addition, the amendment would
prohibit any funds from being obligated or
expended for operations in Laos outside the
Ho Chi Minh Traill beginning with FY 73,
unless specific new authorizing legislation
is enacted. Finally, the amendment requires
a quarterly report by the President to Con-
gress of all expenditures “in, for, or on be-
half of Laos” during the preceding quarter.

DOD POSITION

DOD strongly opposes the amendment,

1. It would substantially impair our on-
golng operations in Laos, operations which
have been undertaken at the request of the
Government of Laos to assist it In resisting
military takeover by North Vietmam.

The strategic location of Laos, bordering
the other states of Indochina plus Thailand
and Burma, makes it especlally important
that a belllgerent state not control Laos. The
opportunity for reglonal stability is being
kept open by the continued independence
and neutrality of Laos. The following com-
ment by Presldent Nixon on 7 October 1870
is relevant: “The war in Indochina has been
proved to be of one piece; it cannot be cured
by treating only one of its areas of outbreak.”

This Administration has continued Amer-
ican support for the efforts of Prime Minis-
ter Souvanna Phoumsa to reconstitute the
1962 QGeneva Agreements guaranteeing his
country’s neutrality, independence and ter-
ritorial integrity. Limitations imposed by
Congress on our ability to achieve that ob-
Jective would raise doubts not only about
our determination to adhere to our stated
objectives, but to our more formal commit-
ments as well.

Buch a limitation would severely limit our
ability to effectively implement that part of
the Nixon Doctrine that calls for sufficlent
military assistance to allow such govern-
ments to resist Communist aggression. In
implementing his policy, the President should
have sufficlent flexibility to meet with an
adequate response, changes in the local mili-
tary situation. As he indicated about Indo-
china in his 256 February 1871 foreign policy
report: “A negotiated settlement for all In-
dochina remains our highest priority. But if
the other side leaves us no choice, we will
follow the alternative route to peace—phas-
ing out our involvement while giving the
reglon’s friendly countries the time and the
means to defend themselves.”

The overall limitation of 2.5 billion an-
nually for expenditures in military asslstance
to friendly and local forces in Southeast Asia
already applies to DOD budgeted support of
Laos,

II. The proposed amendment would in-
trude into matters properly within the con-
stitutional authority of the President, as
Commander-in-Chief, to direct military oper-
ations in Southeast Asla. A special limitation
on the amount of funds which may be used
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in one of the operational areas of conflict
would be a back door attack on the Presi-
dent’s authority.

III. As drafted, the amendment ¢annot be
administered by the Executive branch. With
the knowledge and express concurrence of
the cognizant congressional committees since
FY 67, the records of the Department of De-
fense for military assistance service funded
(MASF) for Southeast Asia have been main-
talned only on an estimate basis because of
the necessary integration of the supply and
fiscal procedures of MASF with our own oper-
atlons to meet a combat situation. Further,
while DOD has been able to maintain rec-
ords by country on an estimate basis with
respect to obligations, it has not been able
to maintaln records on a country-by-country
basis—as distinguished from Southeast Asia
as a whole—with respect to erpenditures.

IV. Assuming, however, that it were pos-
sible to establish and maintain current rec-
ords both as to expenditures and obligations,
to impose a fiscal year celling on both ex-
penditures and obligations would be to cut
the actual level of operations in a current fis-
cal year substantially below the amount spec-
ified in the Amendment as the celling on ob=
ligations—inasmuch as expenditures in any

year necessarily involve obligations in-
curred In prior fiscal years as well as those
which relate to obligations of the current

year,

V. Finally, it should be observed that sub-
section (C) of the Amendment is ineffective,
as drafted, to carry out the Sponsor's intent
to provide an exception for combat air oper-
atlons over the Ho Chli Minh Trall area.
Whereas the operative subsections which im-
pose constraints are written in terms of ob-
ligations and expenditures, the exception
provided for in subsection (C) with respect
to combat air operations over the sanctuary
areas in Southern Laos only excludes expendi-
tures and not obligations.

Mr. SYMINGTON. Mr. President, I
would now make the following three
comments on the memorandum of the
Defense Department:

First. The Department of Defense
memorandum states that a limitation of
$200 million "would substantially impair
our on-going operations in Laos, opera-
tions which have been undertaken at the
request of the Government of Laos to
assist it in resisting military takeover by
North Vietnam.”

I would say, in reply: How much does
the Department of Defense want for
United States operations in Laos for the
coming fiscal year?

Surely, we in the Senate should not
continue the present practice, which
gives us no real indication whatever of
what we are actually spending in Laos.

Surely, the American people have a
right to know something about how their
tax dollars are being spent in Laos; and
in any case the Department of Defense
should state to the Congress how much
it considers necessary for the United
States to spend to assist the Government
of Laos in this fiscal year.

In its memorandum the Department
of Defense takes the position that my
amendment “would intrude into matters
properly within the Constitutional au-
thority of the President, as Commander
in Chief, to direct military operations in
Southeast Asia.”

It adds that the kind of limitation my
amendment would apply “would be a back
door attack on the President’s authority.”

This is an intriguing comment. The
Department of Defense would appear to
be saying that the responsibilities the
Congress has under the Constitution to
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raise and support armies, does not mean
what it says. The President, as Com-
mander-in-Chief, has the constitutional
authority to direct military operations;
but under our system of checks and bal-
ances, he can do so only with the funds
authorized by the Congress.

As the Defense Department memo-
randum states, the Congress has limited
to $2.5 billion, the amount that can be
spent for military assistance in Southeast
Asia, If that limitation is constitutional,
why is & sublimitation delineating the
amount that can be spent in Laos itself
any less constitutional; or a back door
attack on the President’s authority.

Second. Equally disturbing is the state-
ment in the Department of Defense
memorandum that such an amendment
“‘cannot be administered by the Executive
Branch.”

The memorandum goes on to point out
that the records “for military assistance
service funded for Southeast Asia have
been maintained only on an estimate

As two members of the staff of the
Subcommittee on United States Agree-
ments and Commitments Abroad dis-
covered on a recent trip to Laos, however,
those estimates bear little relation to the
actual amounts both obligated and spent.
In this fiscal year, for example, the esti-
mated amount is only half the amount
which U.S. authorities in Laos expect to
spend.

Also disturbing, is the admission in the
Department of Defense memorandum
that it has not been able—
to maintain records on a country-by-country
basis—as dist ed from Southeast Asia
as a whole—with respect to expenditures.

How can the executive branch be cer-
tain that expenditures do not exceed ob-
ligations in each country? Indeed, how
can it be certain that the limitation of
$2.5 billion for expenditures in military
assistance in Southeast Asia is being ad-
hered to if it does not know how much
is being spent in each country?

Far from being an argument against
my amendment, this admission strikes
me as 8 strong argument for its adop-
tion. It could well force the executive
branch to institute procedures which will
provide an accurate accounting of what
we are spending in Laos, in Thailand,
and in Vietnam.

This would be an accounting which
the Congress most certainly should con-
sider in judging the various authoriza-
tion and appropriation bills which re-
late to these countries on which, under
the Constitution, it must act.

Third. Finally, I note that the last
paragraph of the Department of Defense
memorandum states that subsection (c)
of my amendment is ineffective as
drafted because it excludes only expendi-
tures for combat air operations over the
Ho Chi Minh Trail area and not obliga-
tions and expenditures.

The Office of the Senate Legislative
Counsel does not agree; but in any case
we plan to change the language of the
subsection so as to exclude both the ob-
ligation and the expenditure of funds to
carry out combat air operations in south-
ern Laos. In that way there can be no
misunderstanding and the Congress will
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be in a better position to perform its
constitutional functions when it comes to
authorizing and appropriating funds.

Mr. President, on the ticker this after-
noon the following is stated with respect
to what is going on in Laos today:

VIENTIANE, Laos.—The defense ministry
declared today the new speclal forces drive
in the Plain of Jars was the responsibility
of the U.S. Embassy, not the Laotlan Govern-
ment.

Gen. Thongphanh Knoksy, defense minis-
try spokesman, conceded tribal special forces
are on the plain but declined to discuss de-
talls, telling newsmen: “You should ask the
American embassy. This is thelr affair.” An-
drew P. Guzowski, an embassy spokesman
declined comment.

It is no secret that the Central Intelligence
Agency pays, equips and advises the special
forces and the Meo tribal army under Gen.
Vang Pao, who is in command in the Plain
of Jars region.

The Meo tribesmen, and the general is a
member, are militants and U.S. sources say
they are the best fighting force in Laos.

Asked If Vang Pao had informed the Lao-
tian Government of his activities, Thong-
phanh replied: “No, the government is not
responsible for this operation.”

Mr. President, if this information is
correct, it proves what many of us have
been saying for some time; namely, that
for years the Government of the United
States has been operating a war in secret
in Laos not only without the approval
of the Congress, but also without its
knowledge. i

CONCLUSION OF ADDITIONAL
MORNING BUSINESS

The PRESIDING OFFICER (Mr.
SponG). The time for the transaction of
routine morning business has expired.

QUORUM CALL

Mr. SYMINGTON. Mr. President, I
suggest the absence of a quorum.

The PRESIDING OFFICER. The clerk
will call the roll.

The legislative clerk proceeded to call
the roll.

Mr. SYMINGTON., Mr. President, I ask
unanimous consent that the order for
the quorum call be rescinded.

The PRESIDING OFFICER. Without
objection, it is so ordered.

PERIOD FOR THE TRANSACTION OF
ADDITIONAL ROUTINE MORNING
BUSINESS

Mr. BYRD of West Virginia. Mr. Pres-
ident, I ask unanimous consent that
there now be a resumption of the period
for the transaction of routine morning
business, with statements therein limited
to 3 minutes.

The PRESIDING OFFICER. Without
objection, it so ordered.

RELATION OF PROPOSED DRUG AND
CANCER AGENCIES TO THE PRES-
gDEN'I“S REORGANIZATION PRO-

Mr. PERCY. Mr. President, in propos-
ing the creation of a Special Action Of-
fice for Drug Abuse Prevention, reporting
directly to the President, President Nixon
has recognized the overwhelmingly crit-
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ical need to establish a vitally strong,
coordinating unit for most Federal drug-
related programs. The President has sim-
ilarly recognized the special importance
of the need to coordinate Federal pro-
grams leading to a cure for cancer, and
has proposed that Federal Government
programs for this purpose be coordinated
by an office reporting to the White House.

One of the questions raised by these
two new units is their relationship to the
President’s executive reorganization pro-
gram. At least superficially, these two
new agencies created specifically to re-
port to the President run counter to one
of the major purposes of the executive
reorganization program, which is to re-
duce the number of units reporting di-
rectly to the President. In this way, the
level of conflict resolution and decision-
making can be reduced to the depart-
mental level, freeing the President and
his staff for policy consideration, plan-
ning, and evaluation.

In light of this question about possible
conflict. I have requested and received
from the Office of Management and
Budget an explanation of the relation-
ship of the new special White House
drug abuse and cancer units to the exec-
utive reorganization proposals. As this
brief paper makes clear, the special drug
and cancer programs are seen as emerg-
ency efforts requiring initial strong Pres-
idential leadership. According to OMB:

The proposed new (drug) Office would be
tem in character, on the assumption
that when the Office operating out of the
Executive Office succeeds in welding together
an integrated program it will then be possible
to place direction of the overall program or
its separate elements into one or more of the
existing agencies for continuing operation.

With regard to the cancer office it
states:

The proposed organization for cancer re-
search represents an effort by the President
to provide direction to an area of priority
medical and soclal concern. The Director
would have authority over the cancer pro-
grams of HEW and be responsible for advis-
ing the President on the utilization of the
Federal resources engaged in cancer research.
Such an arrangement may be temporary but
is needed at this point In time to assure that
cancer activities are united in a truly na-
tional effort.

Secretary of Health, Education, and
Welfare Elliot Richardson confirmed
this concept at the Government Opera-
tions Committee’s opening hearings on
the creation of the Special Action Office
(8. 2097) on July 7. He said that the spe-
cial drug office was not to be seen as a
permanent unit, and, after its statutory
tenure, could be redirected to report to
an existing agency. This is envisaged in
8. 2097 itself, which in section 14(b) pro-
vides the Special Action Office with a life
of 3 years, extendable up to 2 more years
by the President, but expiring not later
than June 30, 1976. To extend it beyond
this date would require a new act of
Congress,

I think it noteworthy that the Special
Action Office reporting to the President
was in good part necessitated by the ex-
isting fragmented Government structure
that the executive reorganization pro-
posals are intended to change. Were
there, for example, a Department of Hu-
man Resources such as would be created




24030

by S. 1432, a more comprehensive and

logical framework would now exist for

coordinating many of the programs to
be managed by the Special Action Office.

Another factor is that the executive
reorganization proposals were not in-
tended to exclude the possibility of
creating new units in the White House
to respond to specific and special needs.
There was no intention by the Presi-
dent’s Advisory Council on Executive Or-
ganization, the “Ash Council,” to block
the creation of such new units; in fact,
the Council specifically recognized that
they might be necessary. In providing
that the drug office be temporary, the
President has indicated his intention to
adhere to the managerial and organi-
zational principles on which his execu-
tive reorganization program is based.

If there was any question in the mind
of anyone as to the need for a special
crash program or a Special-Action Office
on Drug Abuse, reporting directly to the
President, that doubt would have been
resolved by anyone who could have heard
the testimony taken this morning by the
Committee on Government Operations,
under the chairmanship of the Senator
from Connecticut (Mr, RisicoFF), who is
the chairman of the Subcommittee on
Executive Reorganization.

We had before us three former drug
addicts, two of them 15-year-olds from
New York City, the other a 25-year-old
returned veteran. Drug usage has reached
epidemic proportions in the ghetto areas
of our major cities, and it has reached
epidemic proportions in Vietnam. Cer-
tainly any feeling we might have had
that this is a smaller problem as revealed
by the only 2 percent showing in the
urinalysis tests conducted in recent days
in Vietnam was refuted by one of the
witnesses who testified as to the extensive
use of heroin and hard drugs, not this
year, not last year, but 3 years ago.

Mr. President, I ask unanimous con-
sent to have printed in the Recorp the
statement of the Office of Management
and Budget on the “Relation of Proposed
Drug and Cancer Agencies to the Presi-
dent’s Departmental Reorganization Pro-
gram.”

There being no objection, the state-
ment was ordered to be printed in the
ReEecorp, as follows:

ReLATION OF ProPOSED DrUG AND CANCER
AGENCIES TO THE PRESIDENT'S DEPARTMENTAL
REORGANIZATION PROGRAM
A question has been raised as to whether

the creation of the proposed agencies for

prevention of drug abuse and for cancer
research runs counter to the principle of
organization by major purposes.

The President’s Departmental Reorganiza-
tion Program (PDRP) was never intended to
foreclose the creation of specialized agen-
cies when conditions warrant, even if the
new departments were in existence. For ex-
ample, the proposed Special Action Office for
Drug Abuse Prevention reflects the Presi-
dent’'s determination to launch a broad rang-
ing and concerted program to deal with a
deepening crisis, The Director of the Office
through his control of funds and organiza-
tional position in the Executive Office can be
the “man in charge,” answerable only to the
President. The proposed new Office would be
temporary in character, on the assumption
that when the Office operating out of the

Executive Office succeeds In welding together
an integrated program it will then be possi-
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ble to place direction of the overall program
or its separate elements into one or more of
the existing agencies for continuing opera-
tion.

The full range of drug programs contem-
plated for the proposed agency would in no
event be encompassed by the Department of
Human Resources. For example, the Veterans
Administration and the Department of Jus-
tice, which support drug programs, would
not be affected by the PDRP.

One of the primary objectives of the Pres-
ident's Departmental Reorganization plan is
to enable the day-to-day coordination of es-
tablished programs to occur at the depart-
mental level so as to enable the President to
give attention to those urgent problems of
high national priority. The intent is to have
the Cancer-Cure Program administered in an
agency (NIH) which is to be transferred, un-
der PDRP, to the new Department of Human
Resources. Because of the critical impact of
cancer programs on this nation’s well-being,
however, the President will appoint the Di-
rector and provide him with the necessary
guidance and resources needed.

As in the case of drug abuse, the proposed
organization for cancer research represents
an effort by the President to provide direc-
ion to an area of priority medical and social
concern. The Director would have authority
over the cancer programs of HEW and be
responsible for advising the President on the
utilization of the Federal resources engaged
in cancer research. Such an arrangement
may be temporary but is needed at this
point in time to assure that cancer activities
are united in a truly national effort.

In summary, the organization proposals for
both drug abuse and cancer research demon-
strate that (a) emerging social needs and op-
portunities may require new organizations
tailored to the specific area, (b) the President
can selectively use his authority to direct
programs cutting across agency lines, and (c)
the PDRP would not always obviate the need
for specialized agencies some of which would
be temporary in charcter. This last point re-
flects the fact that a number of agencies not
included within the PDRP will play impor-
tant roles in special efforts such as the cur-
taillment of drug abuse. When new special-
ized agencies have achieved their integrative
purpose, every effort should be made to place
them within the appropriate major purpose
department. For example, the Department of
Human Resources with its medical, educa-
tion, and manpower components would offer
much more promise as a location for drug
rehabilitation responsibilities than would
either the present HEW or Labor.

QUORUM CALL

The PRESIDING OFFICER. Is there
further morning business?

Mr. BYRD of West Virginia. Mr. Presi-
dent, I suggest what I assume to be the
final quorum call of the day.

The PRESIDING OFFICER. The clerk
will call the roll.

The legislative clerk proceeded to call
the roll.

Mr, BYRD of West Virginia. Mr. Presi-
dent, I ask unanimous consent that the
order for the guorum call be rescinded.

The PRESIDING OFFICER. Without
objection, it is so ordered.

ORDER FOR RECOGNITION OF SEN-
ATOR BYRD OF VIRGINIA ON
MONDAY

Mr. BYRD of West Virginia. Mr. Pres-
ident, I ask unanimous consent that on
Monday, immediately following the rec-
ognition of the two leaders under the
standing order, the distinguished senior
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Senator from Virginia (Mr. Byrp) be
recognized for not to exceed 15 minutes.

The PRESIDING OFFICER. Without
objection, it is so ordered.

QUORUM CALL

Mr. BYRD of West Virginia. Mr. Pres-
ident, I suggest the absence of a quorum.

The PRESIDING OFFICER. The clerk
will call the roll.

The legislative clerk proceeded to call
the roll.

Mr. NELSON. Mr. President, I ask
unanimous consent that the order for the
quorum call be rescinded.

The PRESIDING OFFICER. Without
objection, it is so ordered.

THE ANT WAR

Mr. NELSON., Mr, President, recently
the House of Representatives passed
House Resolution 9270, the appropria-
tions bill for the Department of Agricul-
ture. Included in that bill were funds
for the continuation of the imported fire
ant control program through massive
application of the chlorinated hydrocar-
bon mirex.

The efforts of the USDA to wipe out
this insect date back to 1957, when they
began unleashing huge quantities of
pesticides into the environment. Since
that time over 80 million acres have been
treated with various poisons.

In recent years several studies have
been published which contain substan-
tial and persuasive evidence that the
present fire ant control program is a
dramatic overaction to the threat posed
by this insect either as an agricultural
pest or a human health hazard and that
continuation of the program could well
have serious adverse effects on nontarget
organisms.

In response to this criticism from the
scientific community, the USDA has
toned down the program, describing it
now as a fire ant control program—with
spraying restricted to heavily infested
areas and the implementation of envi-
ronmental controls.

However, in spite of the severe criti-
cism of the program and the cancellation
of the registration of the pesticide mirex
under the Federal Insecticide, Rodenti-
cide, and Fungicide Act, the USDA has
never addressed itself to the basic ques-
tion of the need to continue the present
program at all.

This has prompted me to write to
Senator McGeg, the chairman of the
Senate Agriculture-Environmental and
Consumer Protection Appropriations
Subcommittee, to request that the funds
for this program be deleted from the
USDA budget, and that the subcommit-
tee order an indepth study of the im-
ported fire ant by qualified experts to
determine what hazard, if any, exists,
and the most environmentally sound and
economically feasible means of dealing
with it.

I ask unanimous consent to insert in
the CONGRESSIONAL RECORD & copy of an
article which appeared in a recent issue
of Environment magazine, entitled “The
Ant War,” which reviews the USDA eif-
forts to eradicate this insect and cites
the various studies which have appeared




July 8, 1971

in recent years regarding the character-
istics of the imported fire ant and the
adverse effects of the pesticides used in
the program.

There being no objection, the article
was ordered to be printed in the Rec-
orp, as follows:

THE ANT WAR
(By Donald W. Coon and Robert R. Fleet)

An insect called the imported fire ant has
a bad name in the Southeast. Whether the
reputation is valid is open to serious ques-
tion. The question is important, since con-
siderable money and large volumes of pesti-
cides have been earmarked for a massive
eradication campaign which some experts
believe will do more environmental harm
than good.

The imported fire ant (IFA) was intro-
duced to the U.S. accidentally from South
America early this century, but has become
widespread only in the past two decades. As
it spread, state and federal agricultural of-
ficials issued alarming warnings about the
ant's capacity to Injure crops, wildlife, and
people. Local eradication programs began
in 1937 and intensified with more recent
widespread use of long-lasting insecticides.
Such activities culminated In an organiza-
tional meeting on September 8, 1969 in Mont-
gomery, Alabama. Members of IFA eradica-
tion committees and other interested per-
sons from thirteen southern states unani-
mously approved a twelve-year eradication
program developed jointly by the Southern
Plant Board and the U.8. Department of
Agriculture (USDA). The program calls for
the Agricultural Research BService of the
USDA and cooperating state agencies fto
treat 120 million acres in nine southeastern
states three times with 1.25 pounds of Mirex
{a chlorinated hydrocarbon insecticide) per
acre per treatment! The new program
would cost about $200 million.,

The exact date, manner, and source of the
importation of the fire ant, which has the
sclentific name Solenopsis saevissima rich-
teri, is not known. The first officlal recogni-
tion of the fire ant was made by H. P. Lod-
ing in an observation dated July 15, 1919 in
USDA Insect Pest Survey Bulletin 9.2 Lod-
ing indicated that this species had appeared
in Mobile, Alabama in 1918. Mr. Loding re-
ported his findings to Dr. Willlam 8. Creigh-
ton of Harvard University, who included the
species in a work on the genus in 1930. This
delay in recognition of the IFA was prob-
ably due to its similarity to native fire ants.
(The IFA is blackish with a dull orange
band at the base of its abdomen.)

It seems reasonable to assume that the IFA
was inadvertently introduced to the U.S. via
ship from South America, where it is native
to Argentina and Uruguay. For about ten
years it lived within or near the city limits
of Mobile.? Then, about 1930, another form
of the same species, smaller and pale red in
color, appeared in the Mobile area. This va-
riety is common in Brazil and Paraguay, and
the evidence indicated a new importation
rather than a mutant form. (The new, pale
phase has mostly replaced the dark form,*
which has had a very slow rate of spread, gen-
erally an outward expansion of one mile per
year or less.)

In 1932, the pale variety’s rate of expansion
increased from one to three miles per year
and after 1950 tended to become exponential.
By 1663 the imported fire ant occupled
roughly 31 million acres in nine southeastern
states. Its present range encompasses 120
million acres within an area from eastern
Texas and Arkansas eastward into North
Carolina with the exception of Tennessee,
from which It apparently has been elimi-
nated.®

The first significant effort at eradication-
control of the IFA was carried out in Bald-

Footnotes at end of article.
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win County, Alabama in 1937 by the Alabama
Department of Agriculture and Industries
and the U.S. Public Works Administration.
The campaign was soon abandoned, and the
effects were short-lived. In the spring of 1948
the Mississippl state legislature appropriated
$15,000 for the control of the IFA in that
state. This project, like its predecessor in
Alabama, was soon abandoned. Quantities of
chlordane insecticide were furnished free by
Alabama in 1949, and at cost by Louisiana
in 1952, to provide local control.®

Then, in 1957, the USDA launched a cam-
palgn against the IFA, utilizing press releases,
newspaper articles, and motion pictures.’
Later that year the USDA requested con-
gressional funding for eradication of the
IFA. Congress responded with a $2.4 million
annual allocation approved with the stipula-
tion that local matching funds be made
available®

Spraying with two pounds of dleldrin per
acre began in November 1957. Heptachlor at
1.00 to 1.25 pounds per acre was substituted
in 1958, and this dosage was later reduced
to two applications of $0.26 pound spaced
three or four months apart. Not until the
spraying program was under way were wild-
life and health authorities notified about the
use of these powerful, chlorinated hydrocar-
bon insecticides.” Immediate and widespread
objections to the program by biologists were
largely ignored by the USDA. Massive die-offs
of fish, wildlife, and domestic animals oc-
curred.®

In 1959, the Food and Drug Administration
set a zero level of tolerance for heptachlor
and Its epoxide derivative In food. This ac-
tion, coupled with continuing outcries by
such distinguished biologists as Rachel Car-
son and Dr. Clarence Cottam and the obvi-
ous fact that the IFA was not being con-
trolled, let alone eradicated, moved the Ala-
bama legislature to withdraw matching
funds in 1959. The Florida legislature fol-
lowed suit in 1960.2

In 1961, Mirex (also a chlorinated hydro-
carbon, but supposedly without the decided
disadvantages of earlier pesticides) was de-
veloped by the Allied Chemical Company for
control of several ant species. The federal pro-
gram from 1961 until 1969 used Mirex and
was almed at containment rather than eradl-
cation.

EVALUATION AS A PEST

A sampling of statements in agricultural
and mass media publications reveals how the
fire ant has acquired a bad name, particu-
larly in the past fifteen years.

A formidble army of South American fire
ants has invaded the United States . . . Al-
ready the destructive insects have captured
much of the South’'s best farmland and are
eating their way northward and westward.
Their onslaught, if unchecked, may not stop
short of California and Canada.'?

‘When their mound is disturbed, these ants
attack by sinking powerful jaws into the
skin, then repeatedly thrust their poisonous
stingers into the flesh. Fire ants may at-
tack and kill newborn pigs, calves, sheep, and
other animals; newly hatched chicks, and
the young of ground-nesting birds.”?

Imported fire ants are destructive, costly
and a nulsance. This ant can damage many
kinds of young plants by gnawing holes in
roots, tubers, stalks and buds.™

If you've never had a bout with stinging
ants, consider yourself lucky. When the in-
sect involved is the imported fire ant, the
bout generally becomes a rout—and in short
order! Imported fire ants are vicious stingers
and attack without provocation.®

This ant damages vegetable crops by suck-
ing julces from the stems of plants and by
gnawing holes in roots, stalks, buds, ears, and
pods. It injures pasture grasses, cereal and
forage crops, nursery stock, and fruit trees

There is testimony aplenty that in areas
where the imported fire ant has gained a
stronghold, it inflicts losses on this game bird
[bobwhite quall ] so popular to Florida hunt-
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ers. Although some reports on wildlife and
livestock losses to the fire ant may have been
exaggerated, extreme young of animals and
birds certainly have been killed by this pest.”

Almost all of these statements are mis-
leading in that they are half-truths.

It has been stated by many authors that
the IFA is a menace to quail, particularly to
the young birds as they emerge from the
shell.’® Statements such as “The ants enter
the quail egg as soon as it is pipped and con-
sume the entire chick before it can escape
from the shell” and "“quall chicks and their
parents have been eaten while conflned in
brooder pens” are common in the literature.

A study conducted at Auburn University
by the Alabama Cooperative Wildlife Re-
search Unit, however, produced different
conclusions about the IFA and its damage
to quaifl:

1. Imported fire ants rarely attack and kil
normally hatching quail chicks. Most in-
cidents of attack are confined to chicks that
are not normal and healthy.

2. Death of chicks in many cases may be
attributed to predation by ants when the
actual cause of death was some other fac-
tor, the ants being attracted to the nests
after the chicks had died.

3. Drought may prevent some chicks from
escaping the shell after pipping. Ants may
then be attracted to the nests, covering the
living chicks trapped within the shells as
well as those that have already died.

4. Adult birds can keep limited numbers
of ants out of the nest. Deserted nests in
which the chicks have survived to pip the
shell, may become covered with ants, and
the chicks may be killed in the shells.

5. The limited destruction of hatching
chicks by IFA has no significant effect on
overall quail populationsi®

Several investigators ® have stated that the
IFA does not have any effect on the overall
populations of birds and mammals in an
infested area. “There are no published papers'
on imported fire ants as destroyers of birds
and animals, but Travis . . . has discussed the
destruction of quail by the less populous
native fire ants.” 2

Fire ants native to the Southeast have
behavioral patterns similar to those of the
IFA. They build small mounds, are insec-
tivorous, and, when annoyed, sting with the
same ferocity as the IFA. Bernard Travis=
suggested that the IFA was responsible for
the decline (reported by R. W. Willlams in
1904 =) in the number of ground doves in
Leon County, Florida. However, this would
have been impossible since the reduction of
the dove population occurred 14 years prior
to the ant's introduction into the U.S. and
46 years before its range encompassed Leon
County, Florida. We were unable to find any
documented reports of significant destruction
of quail or other ground-nesting birds by the
IFA,

Btatements such as “These insatiable pests
can kill newborn calves and pigs,” and “They
chase brooding hens from the nest and eat
their chicks; they prey on the eggs and young
of quail and other ground-nesting birds" =
are without basis and serve as scarce tactlcs
to arouse public opinion.

PREFERENCE FOR INSECTS

That the IFA feeds mostly on agricultural
crops has been presented as a well-publicized
fact. E. O. Wilson stated, “In Alabama and
Mississippi sections of fields of newly
sprouted corn, beans, and other principal
crops have been cut down by the marauding
worker ants; one picks up crumpled plants
only to find their stems and roots riddled by
feeding ants." = J. Wheeler said about the
IFA: “Its appetite for seeds, plants, and trees
makes it destructive to many agricultural
crops."” ® A, Rankin stated, “The fire ant is
one of the most conspicuous nuisances ever
to threaten U.S. farmers and the citizenry at
large. It damages practically all edible plants
by sucking the juice from their roots, stems,
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seeds, and tender shoots. With the fiery sting
that gives it its name, its legions rout field
hands trying to gather row crops like pota-
toes, strawberrles, cotton.” =

These and other reports of damage of vary-
ing degrees to major agricultural crops, young
livestock, newborn wildlife, and to pasture
grasses were based on hearsay, not on ana-
lytical studies.

Let us examine the research studies which
have been completed on the biology of the
IFA. In 1959 8. B. and K. L. Hays wrote:

Experiments were conducted in 1857 to
determine food habits of the imported fire
ant (Solenopsis saevissima richteri), by fleld
observations and laboratory experiments. Ant
mounds were dissected in the field to deter-
mine food storage, and ants were observed at
work to determine the materials collected
by the ant foraging parties.®

Stored food material included insects and
other invertebrates such as termites, weevils,
and beetles, cutworms, snalls, and fire ants,
indicating some degree of cannibalism. At
all openings along the tunnels radiating from
the mound, workers were observed bringing
various insect parts to the mound entrances
where the parts were devoured. Aphids, small
spiders, various larvae, and some beetles were
included. Fly larvae seemed to be a favorite
food. Thus, the principal dietary items were
insects, not plant material.

Laboratory studies by the same investiga-
tors ® revealed that of seventeen kinds of
dry seeds placed on the mounds, only pea-
nuts were eaten. The ants nelther damaged
nor removed seeds of the other plants. Ger-
minating seeds of the plants were also avall-
able to the ants, but only peanuts, okra,
and corn were eaten. A thorough examina-
tion of roots and above-ground parts of eight-
een species of seedling plants transplanted
into mounds and allowed to grow for six
weeks revealed no damage. Eighteen specles
of plants were produced from seeds planted
in the mound; there was no damage to
the seeds, and, of the plants, only okra was
eaten. Where food was not available, can-
nibalism occurred.

In a later study by H. B. Green,® visual
examination of the ants returning from
foraging trips to an eighteen-inch mound
revealed that about 25 percent of them were
carrying burdens in their mandibles; all of
these burdens were parts of insects. The re-
mains of pill bugs or other crustacea have
often been found In the “kitchen middens”
of the IFA, At some times of the year, small
terrestrial snalls seem to form part of the
fire ant diet. The IFA has also been observed
tending aphids, scale insects, and mealybugs,
and feeding on the honeydew discharged by
these insects.®

E. L. Hays In 1958 reported on an inspec-
tion trip he made to Argentina, the home
of the IFA, with two USDA officials. He
noted,

The food of the imported fire ant in Ar-
gentina is composed largely of insects. Ar-
gentine specialists have not noted injury to
vegetation except in bullding of mounds. Oc-
caslonally, ants have been observed to feed on
germinating seeds, particularly those of high
oll content. Most speclalists consider these
ants beneficial because of this insectivorous
habit. Many reported seelng ants stinging,
killing, and carrying numerous harmful spe-
cies of insects into their mounds. One spe-
clalist estimated he had seen more than 100
different specles of Insects stored In the
mounds of these ants.®

Hays continued,

The specialists, agricultural workers, and
farmers of Argentina do not consider the im-
ported fire ant an economic pest. Since little
or no hay is harvested and since farmers
do not clip or mow thelr pastures, no dam-
age to farm machinery was reported. A large
proportion of the agricultural produce of Ar-
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gentina is harvested by hand, Persons work-
ing in citrus and apple orchards and cotton
fields reported being stung only when they
stood on a mound. In frequently cultivated
areas, very few mounds of the IFA were seen.
It appears that the ants cannot tolerate culti-
vation or frequent disturbances of their
mound.®

These studies indicate that the IFA is pri-
marily insectivorous and acts as a generalized
predator on many species of insects, includ-
ing some agricultural pests.

ALLERGIC TO STING

Some people are made {11 by the sting of
the TFA. The USDA reported: “The stings
cause long-lasting sores that sometimes leave
scars. People who are allergic to the stings
may require medical care.” * In 1958, Wheeler
gave the following example of damage due
to fire ant stings: a child in Jacksonville,
Florida, In 1957, was found with a tempera-
ture of 106 degrees, and the attending phy-
siclan reported that the illness was caused
by fire ant stings. Fire ants are also thought
to have been a contributing factor in the
death of three people in Florida® A USDA
report described the fire ant sting as having a
burning and itching sensation, followed by
the formation of a white sore or pustule
which may leave a permanent scar.®

Dr. Rodney Jung of the Tulane University
School of Tropical Medicine found that the
venom of the 1Fa is unlike that of other sting-
ing ants, bees, and wasps. A person who is un-
usually sensitive to this venom may suffer
chest pains, become nauseated, and even
lapse into a coma from & single sting. Anyone
who suffers severely from fire ant stings
should be treated immediately for allergic re-
actions if stung.”™ G. H. Blake reported that
the ra Is a viclous stinger and attacks with-
out provocation.® Rankin stated that “ordi-
narily the fire-ant sting brings only searing
momentary pain followed by small, pimple-
like pustules that last three to ten days.
People oversensitive to thelr venom may feel
sharp chest pains and nausea, gasp for breath,
turn blue in the face, and lapse into coma."” ®
Rankin then goes on to calm the fears of
the reader by saying: ‘“The sting is rarely
fatal, however, and entomologists remind us
that stings of bees and wasps can have the
same violent effects on persons allergic to
them." ¥ Wilson wrote In 1959: “Actually,
the sting of the worker ant is much less severe
than that of a bee or wasp but this is more
than made up for by the size and ferocity of
the colonies; the slightest disturbance of a
nest brings out hundreds or even thousands
of workers which attack any moving object
within reach.” ¥ The same can be said for na-
tive fire ants with respect to stinging ability,
however.

Some people, when stung, have general
(systemic) allergic reactions such as head-
ache and nausea, in addition to a local reac-
tion (which varies from one individual to
another). Allerglc responses have occurred
in individuals receiving one or two or as
many as fifty to one hundred stings. However,
in all documented cases, a previous history of
stings has been recorded. People suffering
allergic reactions probably have become sensi-
tized to the venom by previous stings of these
or other specles of ants.® According to three
investigators, all species of ants accounted
for only four of the 460 fatallties reported
from venomous animals in the United States
from 1850 through 18596.4

We have not tried to eradicate the wasp,
the yellow jacket, the bumblebee (with a
much worse sting), the hornet (even worse
yet), or the common honeybee. All of these
pack a large amount of venom and kill a
number of people each year. Bees were the
cause of 124 deaths from 1850 through 1959;

s accounted for 69, yellow jackets 22, and
hornets 10 in the same period.* People who
are allergic to venom must take extra pre-
cautions to insure that they do not get stung.
It would appear that the IFA fits into the
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same category as the other types of venomous
insects. According to entomologists working
with the IFA, the foraging workers do not
attack when approached. Instead, they com-
municate, presumably via chemical sub-
stances, and retreat to the nearest entrance
of their mound.

ANTHILLS MINOR PROELEM

Finally, mounds of the IFA are alleged to
cause widespread damage to farm machin-
ery with resultant economic loss to land-
owners. Several authors have suggested
that blades of harvesting machinery may
be damaged or broken when they strike
the hard mounds.” It seems logical to assume
that some working parts of harvesting ma-
chinery could become clogged with dirt
from fire ant mounds and that rotary col-
lection blades might be bent when striking
the mounds, The idea that hard, steel cut-
ting blades might be completely ruined
seems highly doubtful. Information on the
nature of the mounds of the IFA indicates
that damage resulting from dirt clogigng
and bending would be limited to a few
specific conditions. For example, mounds of
the requisite height and hardness to cause
damage are found only in clay soils, and
the mounds are not maintained to thelr
maximum helght during dry months—
when most harvesting would take place.

CONTROL MEASURES ASSESSED

Before and after the initiation of the fed-
eral-state cooperative fire ant eradication
program in 1957, many chemicals were used
in the attempt to rid the country of this in-
sect. 8. W. Clark first reported on the use of
calcium cyanide to control native species of
fire ants in the Rlo Grande Valley of Texas.'
He also used polsoned baits that incorpor-
ated thallium sulphate as the active ingredi-
ent. Both of these treatments were success-
ful in controlling the native fire ants under
the conditions of his experiments. Appar-
ently these methods were not suitable for the
eradication programs planned by the USDA.
New chemicals (super insecticides) were
widely used instead. Among these were diel-
drin, chlordane, and heptachlor—all chlor-
inated hydrocarbons, highly residual in na-
ture, and requiring very small concentra-
tions to be effective against non-target ani-
mals. Conservationists made thelr views
known early in the campalgn after several
incidents of environmental damage were
noted. Many reports appeared on the subject,
all of them condemning large-scale use of
“hard" pesticides.*” Many instances of wide-
spread damage to wildlife were reported.
Mgurice F. Baker saild heptachlor or dieldrin
applied by air at the rate of two pounds per
acre resulted in a total kill of thirteen coveys
of quall that ranged on the treated ares.
Two other coveys that ranged mostly off the
treated land survived. A wide spectrum of
other vertebrate animals was also killed s
Leslie L. Glasgow found a high rate of wild-
life mortality following the application of
two pounds of heptachlor per acre.*® Redwing
blackbirds and meadowlarks were reduced to
zero in one study area, and earthworms, the
chief food of the woodcock, contained hepta-
chlor flve months after treatment. In addi-
tion to the discovery that the control mea-
sures did more harm to wildlife than to the
fire ant, Incomplete control of the ant was
noted in several of the studies. Reinfestation
of treated areas was common, especially after
one or two years.

The USDA, after consideration and study,
discontinued large-scale use of these chemi-
cals; however, chlordane is still used to treat
specific areas.

More tests were conducted by the Plant
Pest Control Division of the USDA on dif-
ferent compounds and balts (attractants and
poisons) that would be more specific to the
IFA and less dangerous to other animals.

Finally, as a result of these tests and other
studies, a new chemical, the chlorinated re~
lative of Kepone, Mirex, was studied exten-
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sively. It was determined that the main food
item of the rra is insects and that it feeds
upon plant matter only as a last resort. It was
further determined that the best baits for
the va are those high in protein or fatty
acids. Following up this lead, C. S. Lofgren,
J. L. Thompson and uspA investigators ™ de-
termined specifically that the best baits are
cottonseed oil, soybean oil, peanut oil, fancy
tallow, and lard. Soybean oil was chosen as
the best single attractant and solvent for
Mirex. A combination of Mirex at a concen-
tration of between 0.05 and 0.45 percent dis-
solved in the soybean ofl, then absorbed by
ground corncob (grits) as a carrier, has
proved to be the most effective insecticide for
the rra. Foraging workers bring food to the
round, where it is fed to the nest queen first.
Next in line are the larvae. The slow-acting
insecticidal action of Mirex insures the death
of the colony; since there is only a single
queen (the only female with reproductive
capabilities) per nest, and no replacements
for lost workers, the colony expires.

Entomologlsts and ecologists examined the
effects of Mirex applications on the wildlife
of treated areas, J. B, DeWitt and his col-
leagues found that Mirex was less toxic to
quail than was an equal dose of Eepone.™
Research in 1964 showed that Mirex was less
toxic to pheasants and mallards than was
Kepone.™ Baker studled the possible effects of
Mirex bait on bobwhite quail and other birds.
Although there were no deaths of quail or
other birds attributable to Mirex when used
in field tests, there was a reduction in fertil-
ity and hatchability of quail eggs in pen
studies (where the birds are caged in the
fleld). However, Baker stated that the pen
tests were Inconclusive and recommended
only that further investigation be conducted.
He concluded that it would be safe to use
Mirex under the operational conditions of the
eradication program.®

INTERFERENCE WITH REPRODUCTION

Baker * was the first scientist to check for
and report on the long-term effects of Mirex
on reproduction. Other researchers followed
his lead. E. E. Good and his colleagues®
demonstrated that Kepone, when fed at five
parts per million (ppm) in the diet of the
laboratory mouse, reduced litter frequency.
Kepone apparently produced in the female
test animals a hormonal imbalance which
caused them to be in a continual state of
sexual receptivity and prevented successful
ovulation.™

Mirex, the more highly chlorinated relative
of Kepone, has largely replaced Kepone for
some uses, particularly mra control in the
South. It is much less toxie to quail " pheas-
ants, and mallards.® Little information is
available regarding effects of Mirex on mam-
mals, It has been reported that the amount
required to kill 50 percent of a sample of
male white rats was about three times that
of KEepone®™ However, preliminary tests with
Mirex produced different results. George W.
Ware and E. E. Good found that its toxiclty
was considerably greater than that of Eepone
when fed continuously to one strain of lab-
oratory mice. Dietary Mirex at 7 ppm pro-
duced greater mortality than 50 ppm of
Kepone.™

In contrast to the findings with mice, Ed-
ward C. Naber and George W. Ware in 1965
found that much higher levels of Mirex than
of Eepone (150 ppm Kepone as opposed to
660 ppm of Mirex) were required in the diets
of laying hens to reduce hatchability of eggs.@

Another effect observed in experimental
rats fed low dietary levels was the develop-
ment of cataracts in the offspring. Litters
from mothers that had not been fed Mirex
were transferred at birth to foster mothers
that had been fed Mirex at the rate of five
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ppm in their diets for 73 days. Not only was
survival at weaning reduced (only 54 percent
survived) but 37.5 percent of the infant rats
from nine litters developed cataracts.™

Differences were found in the effects of
Mirex, oor, and Telodrin on two strains of
laboratory mice. In one strain, the Mirex diet
produced the smallest first litters, the small-
est litters throughout the tests, and a signifi-
cant increase in parent mortality. In the
other strain, Mirex had no effect on parent
mortality, but altered significantly the num-
ber of young per pair. In first litters, Mirex
resulted in a significantly lower number of
offspring produced per day than did por. “In
all instances the Mirex diet resulted in re-
duced litter size and number of offspring pro-
duced per day.”®

It is apparent, then, that Mirex is a poison
that can, in certain concentrations, at least
reduce reproductive success In certain mam-
mals. Furthermore, a report on pesticides
made to the Secretary of Health, Education,
and Welfare by a special sclentific commis-
sion lists Mirex as a carcinogen (cancer-pro-
ducing agent) that induces tumors in mice.®
The vUspa believes, however, that in the small
concentrations used in the eradication pro-
grams, the effects would be insignificant to
specles other than the several ant specles for
which Mirex is allegedly a specific toxicant.

The uspa policy differs with that of the
Department of the Interlor. The Secretary
of the Interior recently announced a policy
banning the use of 16 pesticides and sharply
restricting the use of 32 others, including
Mirex, on the 70 percent of all federal land
holdings managed by the Interior
Department.*

CONCENTRATED IN FOOD CHAIN

Generally ignored, however, is the ques-
tion of food-chain buildup, that process by
which environmentally persistent pesticides
are concentrated within the ecosystem. Such
bulldups have occurred with other chlori-
nated hydrocarbons (such as DDT), which
have turned up in high concentrations in the
tissues of various vertebrates. Mirex, a chlori-
nated hydrocarbon, might also be expected
to follow the route of biological concentra-
tion, Dr. L. D. Newsom, chairman, department
of entomology, Louisiana State University at
Baton Rouge, indicated in a personal com-
munication to us on May 26, 1970 that this
was indeed the case. The following is a state-
ment by Dr. Newsom :

Data which have become available in the
past few weeks have shown that Mirex has
been accumulating in the wildlife of Louisi-
ana. The potential importance of this new
information is such that I am urging that
the fire ant eradication program currently
being undertaken by the USDA Plant Pest
Control Division be halted immediately so
that this program can be further studied.

In 1969 P. A. Butler studied pesticide resi-
dues in 5,000 samples of oysters and shellfish
from estuaries on the Atlantic, Gulf, and
Pacific coasts. He showed that over a three-
year period Mirex was the fourth most fre-
quently encountered pesticide residue, Mirex
was exceeded only by DDT, endrin, and
toxaphene.®

It has been noted that individual treat-
ments of areas with Mirex have failed to
control the IFA, much less eradicate it,
L. D. Newsom stated that Mirex has been
sprayed for several years In Loulsiana and has
failed to control the IFA for any extended
period of time. This is true even after six
applications of Mirex on some areas. F. Bel-
linger and his colleagues were even more
blunt;

Based on data summarized in this report,
the United States should free itself from any
illusion that current airplane spray opera-
tions with Mirex [are] anything but a “con-
trol" operation, which will require reapplica-
tion more than once a year to the periphery
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of the infested area, even simply to prevent
the spread of infestation.”

IN SUMMARY

Widespread danger to mankind from the
IFA does not exist, Statements in the 1it-
erature which indicate that the IFA kills live-
stock and wildlife, preys on the eggs of young
quall, and is responsible for decreases in the
numbers of ground-nesting birds have not
been substantiated. Instead, such statements
have been disputed with documented re-
search,

The sting of the worker ant is less severe
than that of a bee or wasp. Persons allergic
to insect venom may suffer systemic reac-
tions to the sting of other venomous insects.
Alt species of ants accounted for only four
of the 460 fatalities reported from venomous
animals in the United States from 1850
throuth 1959.

Under certain circumstances, working parts
of harvesting machinery may become clogged
with dirt from fire ant mounds, and rotary
collecticn blades may be bent when strik-
ing the mounds, but there is little to in-
dicate such damage has been an extensive
agricultural problem.

Field observations and laboratory experi-
ments indicate that the diet of the IFA is
composed primarily of insects and insect
products, not plant materials, as some pro-
ponents of eradication have claimed. In its
Argentine homeland, the fire ant Is consid-
ered beneficial to agriculture due to its diet
of harmful insects.

Mirex, a chlorinated hydrocarbon, has been
used since 1962 to control the imported fire
ant. This chemical was belleved to be safer
to wildlife than heptachlor, chlordane, and
other pesticides which have been used by the
USDA in previous attempts to eradicate the
IFA. Recently it has been shown that Mirex
is accumulating in the tissues of several spe-
cles of wildlife in Touislana and Mississippi.
Mirex Is highly resistant to breakdown into
nontoxic form and is responsible for a de-
crease in the reproductive ability of certain
test animals. Mirex has falled to control its
target species, the IFA, as is evidenced by the
continued expansion in range of the insect to
an estimated 120 million acres.

The IFA is not the danger that is alleged,
The Mirex program to eradicate the IFA,
on the other hand, is dangerous. It will
kill myriads of nontarget organisms, and
will not eradicate the fire ant,

BACEGROUND

An article appearing on April 30, 1970
in the Bryan-College Station (Texas) local
newspaper, The Dally Eagle, was the first
indication that the imported fire ant had
been found in Brazos County, Texas. The
article discussed the “large, cement-like
mounds on agriculture land . .. the extremely
painful bite which ...frequently causes the
death of young livestock and wildlife,” and
“treatment with Mirex granules which does
not affect common red ants, wildlife or
humans.”

A second article in the Dally Eagle of
May 3, 1970 indicated that 5,200 acres, In-
cluding parts of the city of Bryan, would re-
celve an initial treatment against the im-
ported fire ant beginning Monday, May 4,
1970. The area was to be treated with Mirex
bait granules distributed by low-fiying alr-
craft at the rate of one and one-fourth
pounds per acre. The remainder of the article
discussed Mirex bait and its supposedly low
toxicity to other animal life.

The lack of documented information con-
cerning both the imported fire ant and Mirex,
along with incorrect information apparently
provided to the newspaper, suggested to us
that the proposed treatment should be tem-
porarily halted until further studies could
be made of its long-term environmental ef-
fects. Such studies may be requested by
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private citizens under Section 102 of the
National Environmental Policy Act of 1969.

Thus, on the morning of May 5, 1970 we
and Sidney E. Forsyth, all residents of Col-
lege Station, Texas and students at Texas
A&M University, attempted to obtain an in-
terview with persons in charge of the im-
ported fire ant confrol program in Brazos
County, It was determined that the person-
nel connected with the project were em-
ployed by the U.S. Department of Agricul-
ture (USDA). None of these people could be
contacted prior to the spraying activities.

When the USDA district supervisor for the
Plant Protéction Divislon heard of our re-
quest for an interview, the single alrcraft
being used In this particular Instance was
recalled while we presented our case. We
were informed by Mr. John Landrum, the
USDA district supervisor, that in his opin-
fon, the imported fire ant was a menace, Mi-
rex was safe, and aerial distribution of Mi-
rex was the most economical method of
treatment. He further stated that the only
person able to stop the Mirex application
was the director of the Plant Protection Di-
vislon of the USDA In Hyattsville, Maryland.
The aerial distribution program was subse-
quently resumed and the initial treatment
was completed by the evening of May 5, 1870.

This report is an attempt to assess both
the role of the imported fire ant as an eco-
nomic pest and the use of Mirex as a con-
trol measure.
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ORDER FOR TRANSACTION OF ROU-
TINE MORNING BUSINESS ON
MONDAY NEXT

Mr. BYRD of West Virginia. Mr. Presi-
dent, I ask unanimous consent that on
Monday next, immediately following the
order for the recognition of the distin-
guished senior Senator from Virginia
(Mr. Byrp), there be a period for the
transaction of routine morning business
for not to exceed 30 minutes, with state-
ments limited therein to 3 minutes.

The PRESIDING OFFICER. Without
objection, it is so ordered.

ORDER TO LAY BEFORE THE SEN-
ATE THE UNFINISHED BUSINESS
ON MONDAY NEXT

Mr. BYRD of West Virginia. Mr. Presi-
dent, I ask unanimous consent that on
Monday, immediately on the close of
the period for the transaction of routine
morning business, the Chair lay before
the Senate the unfinished business.

The PRESIDING OFFICER. Without
objection, it is so ordered.

REQUEST FOR CONFERENCE CON-
CERNING PRICES OF WHEAT

Mr. BYRD of West Virginia. Mr. Presi-
dent, I ask unanimous consent that the
Senate now proceed to the considera-
tion of Senate Resolution 136.

The PRESIDING OFFICER. The reso-
lution will be stated by title.

The legislative clerk read the resolu-
tion (8. Res. 136) by title, as follows: “A
resolution requesting a negotiating con-
ference in reference to the prices of
wheat.”

The PRESIDING OFFICER. Is there
objection to the present consideration of
the resolution?

EXTENSIONS OF REMARKS

There being no objection, the Senate
proceeded to consider the resolution.

Mr. BYRD of West Virginia. Mr. Pres-
ident, there will be no action on this
measure today. It has been made the
pending business for the purpose of its
being laid before the Senate on Monday
next at the close of morning business
as the unfinished business.

PROGRAM

Mr. BYRD of West Virginia. Mr. Pres-
ident, the program for Monday and the
subsequent days of next week, as far as
can be determined at the moment, is
as follows:

On Monday the Senate will convene
at 12 o'clock noon. Following the recog-
nition of the two leaders under the stand-
ing order, the distinguished senior Sen-
ator from Virginia (Mr. Byrp) will be
recognized for not to exceed 15 minutes.
There will then be a period for the trans-
action of routine morning business, with
statements therein limited to 3 minutes,
the period not to exceed 30 minutes. The
Chair will then lay before the Senate the
unfinished business, Senate Resolution
136, the so-called McGee resolution.

Following action on Senate Resolution
136, the Senate will proceed, in executive
session, to the consideration of the In-
ternational Wheat Agreement, on which
the yeas and nays have already been
ordered. Therefore, there will be at least
one yea-and-nay vote on Monday next
and Senators are so apprised.

Also on Monday it is quite likely that
the Senate will consider and dispose of
the Federal boat safety bill, which is
being reported today by the Commerce
Committee.

I have been asked by the distinguished
majority leader to announce that the
vote to override the Presidential veto on
the accelerated public works bill will be
scheduled for Wednesday next. There
will be a rollcall vote on the proposed
veto override.

Two health manpower bills will be re-
ported on Monday from the Committee
on Labor and Public Welfare, and they
313&5' be taken up on Tuesday or Wednes-

y.

On Wednesday next, the Appropria-
tions Committee will report a bill mak-
ing appropriations for the Department
of Agriculture. It is hoped that the Sen-
ate can proceed to the consideration of
that appropriations bill on Thursday
next.

On Thursday, the Appropriations
Committee is expected to report the De-
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partment of the Interior appropriations
bill, the Department of Housing and Ur-
ban Development appropriations bill,
and the State-Justice-Commerce appro-
priations bill. So, three appropriations
bills are expected to be reported from
the committee on Thursday next, and it
is the intent of the majority leader to
attempt to schedule as many as possible
of those bills for action on Friday next,
with the hope that they may be disposed
of on that day.

In view of the past practice, generally,
of ordering the yeas and nays on the
final passage of appropriations bills,
therefore, Senators are on notice that
undoubtedly there will be yea-and-nay
votes on appropriations bills on Thurs-
day and Friday of next week.

Other possible items for consideration
late next week are the Atomic Energy
Commission authorization bill, which has
been reported today, as I understand, and
on which action may be taken Thursday
or Friday of next week, as well as recon-
sideration of the vote on the Veterans’
Committee resolution, and it is my un-
derstanding that this may be taken up
Thursday or Friday.

Senators will be aware, therefore, of
the very busy week ahead of us, with a
certain yea-and-nay vote on Monday,
and with yea-and-nay votes to follow
on days subsequent to Monday of next
week.

ADJOURNMENT TO MONDAY

Mr. BYRD of West Virginia. Mr. Pres-
ident, if there be no further business to
come before the Senate, I move, in ac-
cordance with the previous order, that
the Senate stand in adjournment until 12
o'clock noon on Monday next.

The motion was agreed to; and (at 1
o’clock and 41 minutes p.m.) the Senate
adjourned until Monday, July 12, 1971,
at 12 noon.

NOMINATIONS

Executive nominations received by the

Senate July 8, 1971:
DEPARTMENT OF DEFENSE

Charles L. Ill, of Maryland, to be an As-

sistant Secretary of the Navy.
U.S. DistrRIcT COURTS

Malcolm M. Lucas, of California, to be a
U.8. district judge for the central district of
California, vice a new position created by
Public Law 91-272, approved June 2, 1970.

Lawrence T. Lydick, of California, to be a
U.S. district judge for the central district of
California, vice Thurmond Clarke, deceased.

EXTENSIONS OF REMARKS

THE UTTER WRONGNESS OF OUR
PAKISTAN POLICY

HON. FRANK CHURCH

OF IDAHO
IN THE SENATE OF THE UNITED STATES
Wednesday, July 7, 1971

Mr. CHURCH. Mr. President, the 4-
month-old civil war aflicting the people
of East Pakistan worsens, and no relief
is in sight to heal the deep and festering

wounds. Committing monstrous acts of
inhumanity, the West Pakistan military
regime, with an Army of 70,000 men,
equipped, armed, and trained for the
most part by the United States, still occu-
pies the eastern wing of this bifurcated
Asian country. Reports of atrocities con-
tinue to come in.

In turn, the Bengali sufferers, 756~
million Muslims and Hindus, making up
the majority of the country who won the
majority of seats in the new National
Assembly last December, continue to

resist. Latest dispatches from Dacca, for
instance, tell of the freedom fighters
knocking out the electrical power sys-
tems of the biggest cities, Dacca and
Comilla.

During this tragic period, the utter
wrongness of American policy has be-
come blatantly apparent. The United
States supports the Government at
Islamabad, the very creators of the wide-
spread suffering in their own country.
We keep shipping arms, ammunition,
and spare parts and, although the U.S.
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