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should also be designed to deal with the
consequenges of new defense spending as
well as the curtailment of spending. In
short, I am suggesting that such g hig

level CogerIISISIT SHOUTT be esigned t,o
deal ndi not only with the economic
problemy sissociated with a reduction in
defense spending but also with all phases
of the relktionship between the ongoing
military-irydustrial complex and the
economy; I regards to the general ques-

tion of cpnversion to a peacetime econ-
omy, I was ypleased to hear President
Nixon stete iy his inaugural address:

. We shall plan\now for the day when our
wealth cah be trnsferred from the destauc-
tlon of war abroad\to the urgent needs of our
people at hame.

Following up on\this pledge, the Pres-
ident has asked a jubcommittee of the
Counecil for Econo Policy chalred by
Dr. Herbert Steln, to mitiate policy plan-
ning for converting o economy to a
peacetime basis.

Mr. President, over\ the past few
months the military-inddstrial complex,
its meaning and its danjers, has been
the subject of far ranging, dearching dis-
cussion and esnalysls, On the whole 1
think this has been healthy, { hope that
the debate will continue, Howgver, I also
believe that we have reached {he stage
where wé should do more than
debate. We should begin to act,
this respect there are a number of \neas-
ures which the Congress could add t in
the near future. I have pointed to seweral
such possible measures today. I agein
urge thelr favorable consideration by tge
Senate.

And in ciosing I would return to Presi-
dent Elsenhower's message. In citing the
dangers pi the military-industrial com-
plex, Prasident Eisenhower also stresseq
the fact that the complex was the prodg
uet of necessity. Thus we cannot contnbl
these dangers by destroying the compjex
as some would seem to suggest. The mili-
tary-industrial complex 13 a fact of nfod-

" ern American life. No smount of yish-
ing will make it go away. At the fsame
time all mnust recognize that alghough
there are dangers Inherent to the mili-
tary-industrial complex these HAangers
are not’ inherently uncontrollif ble In
other wards we must keep the,

be ngorou.s in our efforts
it is a servant of peace g
rather than the servant
struction.

Senai;or -yleldl?
Mr. PEARSON. I 3
yield to my colleague

of the so-called
omplex.

tary of Defense I know of no one who
has gonke to the Cablnet level so well
equipped.

He was a questioner. But, above
understood the Defense Departrp®
understood its responsibility,

re.sponslble when He could
At the outset of this ag

need for any new maj
I would hope my cy

s and the readiness of each
to proceed to the next

re has been the cancellation of the
pnned orbital laboratory. There has

There have been new, frank, and ean-

[ 41d reports to both the Senate and House

Armed Services Committees on major
Weapons acquisitions,

\WMr, Laird has sttempted to provide
Colgress with more information. He has
dond, an excellent job getting facts so

that e Benate and the House can
make %alid adjustments. He has also en-
dorsed Ag recently as July 31 the estab-

lishment\of a Commission on Govern-
ment Produrement, He views the Com-
mission as ‘another positive step in re-
porting on the methods of military pro-
curement. .

There have Reen numerous improve-
ments in the ndgnagement of weapons
acquisition proces

As recently as Saturday we find the
Becretary concurring, in the judgment of
the Senate concerning chemical and
biological weapons, As yn addition to the
remarks of my colleaguk from Kansas, I
want the record to show\that we have a
Secretary of Defense who s just as dedi-
cated as anyone in the Sepate or any-
one in Congress in saving the taxpayers’
money, and just as concerne§ about any
so-called military-industrial dgmplex.

The PRESIDING OFFICER (Mr.
GrAVEL in the chalr). Under the prior
unanimous-consent agreement, the Sen-

ate will now proceed to other business.
Mr. PEARSON. Mr. President, I'ask
unanimous consent that I may continue
(¢} -
Mr, BYRD of West Virginla. Mr. Pres-
ident, I am constrained to oblect. This
unanimaous-conseni request was made

thdra.w [he request. I do appreciate the
situation of the leadership in this respect,
and they were very gracious to give me
time this morning. I can respond at an-
other time.

AUTHORIZATION OF APPROPRIA-
TIONS FOR PISCAL YEAR 1970 FOR
MILITARY PROCUREMENT, RE-
SEARCH AND DEVELOPMENT, AND
'OR THE CONSTRUCTION OF MIS-
SILE TEST FACILITIES AT EWAJ-
ALEIN MISSILE RANGE, AND RE-
SERVE COMPONENT STRENGTH

The PRESIDING OFFICER. Under the
previous order, the Chair lays befare the
Senate the unfinished business, which

* will be stated.

The ABSSISTANT LEGISLATIVE CLERE. A
bill (8. 2548} to authorize appropriations
during the fiscal year 1870 for procure-
ment of aircraft, misslles, naval vessels,
and tracked combat vehicles, and to au-
thorize the construction of test facllities
at Kwajalein Missile Range, and to pre-

- scribe the authorized personnel strength

of the Selected Reserve of each Reserve
component of the Armed Forces and for
other purposes.

The PRESIDING OFFICER., The ques-
tion is on agreeing to the amendment of
the Senator from New Hampshire,

Mr. GOLDWATER. Mr. President, will
the Senator yleld for a questfon?

Mr, BYRD of West Virginia. I yield 1
minute to the Senator.

Mr. GOLDWATER., Mr, President, this
is getting to be a rather unusual pro-
cedure, to request unanimous consent
for a specific time for a speech and then
nobody can make a rebuttal.

The Senator made an excellent speech.
I do not agree with it in 1ts entirety.
He used Pregident Elsenhower’s quota-
tions but he did not use enough of them.
If I have to walt untll tomorrow or Sep-
tember, the point I want to make will
have lost its effectiveness.

I think I am golng to start opposing all
unanimous-consent requests for this type
of presentation,

Mr. BYRD of West Virginia. I thank
the Senator.

Mr. President; I ask unanimous con-
sent that a brief quorum call may be had
at this time.

Mr. STENNIS. Mr. President, will the
Senator withhold his request for a
quorum call?

at was the unanimous-consent re-
quest? Did the Senator make a unani-
mous~consent request about limitation?

Mr. BYRD of West Virginia, No. ’I‘hnt
was made last week.

Mr. STENNIS. I thank the Senator.

Mr. BYRD of West Virginia. Mr. Pres-
ident, I ask unanimous consent that
there be a brief quorum call, the time to
be equally divided between both sides.

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

Mr. BYRD of West Virginia. Mr, Pres-
1dent, I suggest the absence of a quorum.
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The PRESIDING OFFICER. The clerk
will eall thé roll, o e

The assistant legislative clerk pro- -

ceeded 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.

Mr. BYRD of West Virginia. Mr. Pres-
ident, I ask unanimous consent that,
at the conclusion of the vote on the pend-
ing amendment, the able chairman of
the Committee on Armed Services be
recognized.

The PRESIDING OFFICER, Without
objection, it 1s so ordered.

‘Who ylelds time?

Mr. NELSON. Mr. President, how
much time does the Senator desire?

Mr, McINTYRE. Ten minutes or so.

Mr. NELSON. T yield 10 minutes to the
Senator from New Hampshire,

CHEMICAL AND BIOLOGICAL WARFARE

Mr. McINTYRE. Mr, President, the
Senate today will consider amendment
No. 131, which I introduced last Priday
together with Senators YarpoRoUGH,
ProxMIRE, HARTRE, PELL, NELSON, MON-
DALE, STEVENS, GoODELL, and HUGHES.

Had more time been available after
the infroduction, I am certaln many
other Senators would have joined in tts
sponsorship,

On an associated point, Mr. President,
may I say that I was pariicularly pleased
with Defense -Secretary Melvin Laird’s
statement Saturday. This statement, ex-
pressing hls concurrence with the goals
of this amendment, reflects an admirable
understanding on the part of the Secre-
tary of the need for improved manage-
ment and contro! of chemical and bio-
logical warfare programs.

Secretary Laird also deserves com-
mendation for recommending a National
Securlty Council study of these matters,
and President Nixon deserves much
praise for ordering the study.

Most helpful, too, In the present ex-
amination of CBW programs has been
the consistent, progressive leadership of
the distinguished chairman of the Com-
mittee on Armed Services, the Senator
from Mississippi (Mr. STENNIS).

We are considering today a coordi-
nated effort to deal with a highly com-
plex and unpopular part of our defense
structure in such a way as to achieve
the kind of congressional control and
national understanding we feel is needed,
while, at the same time, avoiding in-
volvement of the Senate in the lengthy
procedure which would be required were
we {0 take up a number of separate
amendments. .

Moreover, by bringing together in a
single package a number of proposals
Involving chemical and hiological war-
fare programs, our consideration can be
all the more comprehensive.

The amendment introduced FPriday
did not include a section covering one
particular area. The proposal dealing
with this particular area was originally
put forth by the distinguished Senator
from Indiana (Mr. HARTEE) , I am happy
to say that since Friday we have reached
agreement on the language for this see-
tion, a section relating to the subject of

" CONGRESSIONAL RECORD — SENATE

so~called “back-door financing” of CBW
DPrograms. .

Mr. President, I send this section to
the desk and ask unanimous consent to
have it added to amendment No. 131, to-
gether with technical changes that have
been made to the original amendment,
No. 131; and I ask unanimous consent to
have it printed at this point in the
RECORD.

The PRESIDING OFFICER. Is there
objection? The Chair hears none, and it
isso ordered.

" The modification is as follows:

At the end of amendment No. 131 add a
new subsection as follows:

“{g) (1) Except as provided In subsection
(g) {(2) of this section, no funds authorized
to be appropriated by this, or any other later
enacted Act may be expended for research,
development, test, evaluation, or procure-
ment of any chemical or biclogical weapon,
Including any such weapon used for In-
capacitation, defoliation, or other military
operations.

“(g) {2) The prohibitlon contained in sub-
section (g) (1) of this section shall not apply
with respect to funds authorized tc he ap-
propriated by this Act.”

On page 4, line 3, Insert “will” between
“sgents” and “be”’,

On page 4, llne 8, change ‘“subsectlons
(e) (1) to “subsectlons (d) (1}".

On page 4, llne 7, change “(e)(2})™ to
“(d)y (2",

On page 4, llne 21, chabge “or an other” °

to “or any other”,

On page 5, llne 2, lnsert “of the Publie
Health Service™ after “Surgeon General®.

On page 5, line 3, delete “President” and
lpsert “Secretary of Defense”.

On page 4, line 22, insert “or any” after
“lethal chemical agents,”,

Mr. MCINTYRE, Mr, President, a word
maust be said at this point about the ex-
cellent work done by each of the Sena-
tors who have contributed sections of
this amendment. Their individual re-
search, the honing of thelr proposals to a
remarkable precision of language, and
the spirit of cooperation exhibited in
their willingness to consolidate their pro-
posals into a single amendment is in the
finest tradition of this great body.

As we take up consideration of the
amendment, let us keep in mind that al-
ready included in the overall legislation
before us 1s a $16 million reduction in
the Defense Department’s budget for re-
search and development in lethal offen-
slve chemical and blological warfare.
This reduction was recommended by my
Subcommittee on Research and Devel-
opment and accepted by the full Armed
Services Committee.

I raise this thought so that, as we take
up consideration of the amendment, we
have a comprehensive picture of the ac-
tion we can take in regard to CBW pro-
grams.

Now let me identify each of the sec-
tions of this amendment. I will not go
into detall because I know other Mem-
bers intend to do that.

The first section (402)(a), also de-
veloped by our able colleague the Sen-
ator from Indiana (Mr. HarTkE), calls
for a full and complete semiannual re-
port by the Secretary of Defense to the
Congress setting forth in detall the total
CBW research, development, test eval-
uation, and procurement program.

This, of course, would provide Con-
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gress with the kind of detailed informa-
tion Congress and the public need in
order to understand the programs and
to determine future direction.

The second section (402} (b), developed
by the able Senator from Wisconsin (Mr.
NEeLson), and the able Senator from New
York (Mr. GoopeLL), provides that no
funds can be used for the procurement of
any delivery system which is specifically
designed to disseminate lethal agents.

This section, Mr. President, masakes
¢lear our opposition to the use of lethal
CBW agents as offensive weapons and
prohibits expenditure of funds for any
device designed to deliver these agents,

The third section, (402) (¢}, expresses
the concern of many about the deploy-
ment or storage of lethal agents and
microcorganisms outside the United
States. Recent accounts of unfortunate
incidents involving such deployment or

" storage have brompted new congres-

slonal interest in what we may be doing
In this area of CBW activity.,

This section will provide for a full
range of reporis to the interested Con-
gressional committees, and will also In.
sure consultation with foreipn nations
before we deploy CBW agents on their
soll.

Mr. President, I believe that in gen-
eral we accomplish the substance of this
proposal, but the section makes unmis-
takably clear Congress’ Interest and de-
sires.

This section is another developed by
the Senator from Wisconsin, (Mr, NEL-
soN} and the Senator from New York
(Mr. GOODELL) .

The next section, (402){(d), also pro-
posed by the Senator from Indiana (Mr.
HArTKE), relates to recent fears of many
about the possible dangers inherent in
the rail shipment of lethal chemcial and
biological agents.

Basically, this section covers three
areas. It requires the Surgeon General
of the Public Health Service to assure
that shipmenf will not be detrimental to
the public health.

It would eive advance notice of such
shipments to the Congress and civiian
agencies.

And finally, it will bring about the de-
toxification of lethal agents before they
are shipped off for disposal. Again, some
of this already is being done, but this
section makes clear the Congress in-
terest and intent.

I would Hke to say at this point that
while I am completely in agreement with
this section I think we should always
keep before us the fact that it is not the
chemical and biological warfare service
alone that transports biological agents
around the country, nor Is this service
the principal shipper of such agents. The
National Institute of Health and other
public and private health agencies trans-
port an enormous amount of such agents.

We are not dealing with such agencies
in this particular legislation, to be true,
but we may want to consider this in
other legislation. I think g study would
show that the amount of potentially
dangerous biological agents shipped by
CBW is relatively small! when measured
a.gain§t the total shipment by all
agencies,
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The able Senator from Rhode Island
-(Mr. PELL), Droposed the next section
402(¢), While the previous section
dealt with transportation of lethal chem-
ical and ‘biological sgents within the
United States, the section of the Senator
from Rhofle Island, deals with {ranspor-
tation of such agents outside the Unlied
States. )

It also Includes the matter of testing,
development, storage and disposal of
such agents outside the United States,
and it asks for the full consideration of
U.S. Intemational responsibilities when
lethal CBW agents are moved, tested,
disposed o©f, or developed in foreign
areas.

Thls seftion places certaln responsi-
bilities in the hands of the Secretary of
Btate to assure that we are not likely to
violate International law.

The succeeding section 402(f}, an ad-
ditiona] séctilon developed by the Senator
from Wisconsin (Mr. NELsoN) and the
Senator from New York (Mr. GooDELL)
is, perhaps, one of the most significant in
the proposal.

I am sure we have all been concerned
about incidents of the past several years
where ouldoor testing of lethal agents
and micré-organisms have leopardized

- both animnl and human life.

This particular section of the amend-
ment would ellminate open ailr testing
except in those instances when the Sec-
retary of Dofense, under the direction of
the President of the United States, would
declare that our national security re-
quired sufh testing, and the Surgeon
Genera] of the Public Health Service de-
termined that the public’s health would
not be endangered.

Furthermore, this section would re-
quire that:appropriate committees of the
Congress would be informed of all pro-
posed open alr tests at least 30 days prior
to the date on which it is proposed to
hold them. ]

The final section of the amendment,
added by unanimous consent today,
would beconte section 402(g) (1) and (2).
This sectdom, proposed by the Benator
from Indipna (Mr. HarTke) is another
step 1n cohgressiongl control over funds
that can be used iIn CBW efforts.

It would restrict the reprograming of
funds from other programs into CBW. I
am not aware that so-called backdoor
fAnaneing of CBW Is presenily taking
place, Mr. Pregident, but with the adop-
tion of this section we would assure that
1t does not.

In summary, this amendment will
serve the obvious public need to better
know and: understand our chemical and
biological jprograms.

It will provide in-depth information to
the Congress in 1ts continuing considera-
ticn of this broad, complex, and frequent-
ly distasteful matter.

And it icomes directly to grips with
those ineidents that have so disturbed
the Nation recently—the severe illness
of two dogen CBW workers Iin Okinawa,
the death of the sheep at Dugway, Utah,
and the dangers inherent in moving
deadly CBW agents across the country.
- I eonelude, Mr. President, by pledging
my determination to make the chemlcal
and biologleal warfare program a prin-

" logical micro-organisma,
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clpal ltem on the agenda of the Research
and Development Subcommittee of the
Armned Services Commlittee during the
coming year. )

We will want to examine in detall
every facet of the program.

We will be briefed by a full range of
sclentists and other experts and receive
pertinent material from them.

We will want to hear from other
Members of the Senate who have a par-
ticular interest in CBW.

And we will want to survey the effects
of the actions proposed In this amend-
ment and in other sections of the cur-
rent authorization bill,

In short, when we return next year to
consider the 1971 verslon of the author-
ization bill I sincerely believe that the
recommendations we will make will en-
able the Senate to meet problems that
may still exlst in this program.

In the Interim, Mr. President, I
strongly urge the adoption of this amend-
ment.

The PRESIDING OFFICER ‘who
yields time?

Mr. STENNIS. Mr. Presldent under
the agreement, who controls time?

The PRESIDING OFFICER, The mi-
nority leader and the majority leader or
their designee.

Mr. NELSON. Mr, President, how much
time does the Senator from New York
desire?

Mr. GOODELL. Mr. President, will the
Senator yield to me for 10 minutes.

Mr. NELSON. I yield 10 minutes to the
Senator from New York.

Mr, GOODELL. Mr. Presldent, before
I pegin my formal remarks I wish to offer
my commendations to the distinguished
Senator from New Hampshire.

I would like to ask the Senator from
New Hampshire a question to make sure
a techniesl correction has been made in
the amendment. I refer to page 4, line 22,
of amendment 131,

Mr. McINTYRE. Is the Senator re-
ferring to the technical amendments I
offered this morning to the original
amendment?

Mr. GOODEIL, ¥Yes. I refer to that
point where reference is made to “lethal
chemical agents, disease-producing bio-
or blologleal
toxins.” It was my understanding there
might be some misinterpretation here be-
cause of the words which should read “or
any other.”

Mr. McINTYRE. Does the Senator re-
fer to page 4, Hne 22, where the amend-
ment reads, “None of the funds author-
ized to be appropriated by this or any
other &ct shall be used for the open-air
testing of lethal chemical agents, digease-
producing biologleal micro-organisms, or
biological toxing” ?

‘What is the questicn?

Mr. GOODELL. That :la the way the
amendment reads?

Mr. McINTYRE, That Is the way the
amendment reads at the present f{ime.

Mr., GOODELL, I simply wanted to
elarify that point. I think it 15 a crucial
point. We are requiring this procedure of
lethal chemical agents that are tested
and all  disease-producing hiologleal
microorganisms, or biologlcal toxins. Is
that correct?
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Mr, McINTYRE, The Senator 1s cor-
rect.

Mr. GOODELIL. Mr, President, the
omnibus anti-CBW amendment we. are
presenting here today represents an im-
portant break with secrecy over chemi-
cal and biological weapons. It 1s a modest
measure to check the vast destruction
potential of our CBW arsenal. Still, it
is a significant measure,

It is significant for it opens up the
secrecy which has cloaked the spiraling
gas and germ weapons program. It
checks the weapons spiral. It minimizes
international repercussions over CBW. It
provides for publie health and safety by
guarding against the perils in transport,
storage, and disposal of CBW. It puts up
a barrier to future outdoor testing of
CBW. It encourages oongressmnal re-
view.

The distinguished chairman of the
Commlittee on Armed Services has called
this omnibus antl-CBW amendment a
solid start on the problem, and he is
quite certainly right.

I should like to commend Senator
STENNIs and the members of the Armed
Bervices Committee for faking the first
major step in controlling the CBW pro-
gram., The committee cut $16 million
from the Pentagon’s request for funds
earmarked for research and develop-
ment on offensive lethal chemical and
biological weapons, This significant step
has set in motion other steps to control
the CBW program,

I would like to start today by consider-
Ing open-air testing of deadly eas shd
disease-producing germs. It was wiih
great reluctance that I agreed to modify
the “flat ban” amendment originally in-
troduced by the SBenator from Wiscon-
sin (Mr., NeLsoN} and myself, A fiat
ban oh outdoor CBW testing would
eliminate the threat that a test cloud of
deadly gas and germs might drift from
the test site to our cities and towns. The
moratorium postpones but does not elim-
inate this threat. We felt we could make
& significant step forward at this time.

On the assurance of the Senator from
New Hampshire that his subcommittee
was going to look intensively at this en-
tire program we have great confldence
he will do so and that we can move for-
ward in the future with greater restric- -
tions consistent with national securly.

There are pluses and minuses in the
test ban revision. The minus stde leaves
the option open for future tests. The
plus side puts congressional control over
testing, The burden of proof is on the
Pentagon if any further tests are to take
place due to national security. I believe
there 1s agreement here today thai no
longer will these tests take place on a
routine basls, There must be a high-level
determination that such tests are directly
involved with the national security. Thaé
determination must be made by the SBec-
retary of Defense under girdelines pre-
scribed by the President-and must be
agreed to by the Surgeon General with
reference to the procedures to be fol-
lowed, : .

It 1s my view that it should be unnec-
essary in the futtre for os to engage in
any outdoor testing, but we do leave
the door open for the very
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and I emphasize very unusual—situa-
tion that might arise in the national se-
curity.

While we are studying thls problem in
the next year, such tests might take place
under very careful regulations and safe=
guards. The burden of assurance that
no health hazard will result from any
test rests with the U.8. Surgeon General.
In each case, Congress will have the op-
portunity for hard questioning, On bal-
ance, then, the moratorium 1s accept-
able at tLis beginning stage of CBW re-
view.

If the moratonum is to be meaningful,
we simply must be guided by the princi-
ple that the security -of this Nation be-
gins with the health and safety of our
people. Pentagon requests based on na-
tional security simply must be viewed
in this context. If not, the moratorium
on outdoor testing would be relatively
meaningless. If CBW tests are requested,
every effort must be made to confine
them to the laboratory, This point cannot
be emphasized enough., We all know the
example at Dugway Proving Grounds in
Utah where thousands of sheep were
killed. Had the wind shifted farther a
large city in the United States would
have been engulfed by deadly nerve gas,
VX-—odorless and coloriess. What a dis-
aster that would have been. We must
not engage in such tests without the
highest priority given the safety of our
people,

One example suffices to explain why
CBW testing should be confined to the
laboratory. It is an example which clear-
ly demonstrates that hazards from open
air tests of chemical and blologiéal
weapons are not vague speculations, but
grim realities. The example is the now
well-known sheep-killing accident last
year, caused by an open air test of VX
at the Army’s Dugway Proving Grounds
in Utah. Some say that safety rules for
CBW testing are sufficient. Safety rules,
they may say, are enough to protect
against the fatal results possible when
deadly nerve gas is tested in the air, Be-
fore the sheep-killing Incident and since
that time, the Army has announced safe-
ty regulations for CBW open air testing.

Are safety rules at the test site suf-
ficient for public safety? I simply cannot
accept that they are. A freakish wind
shift or a poorly supervised test may
never occur, Let us consider, then, what
might otherwise happen.

In the 1968 sheep-killing mcident the
test at Dugway was to determine how
nerve gas VX distributes itself downwind
5 to 25 miles per hour to the northeast.
This was the inforlnation sought. Under
today’s safety rules at Dugway, the test
would be limited to winds 15 miles per
hour. Even 50, would this prevent another
nerve gas accident? Consider what hap-
pened in the sheep-killing incident. The
test started. The jet opened its tanks and
began spraying nerve gas over the test
area. After a few seconds, the tanhks were
to close and the plane pull up. But the
tanks did not close; the tanks stayed
open. The plane pulled up with nerve
eas still spraying, Then over 6,000 sheep
were killed.

Regardless of safety regulations, fleld
testing of biologlecals at Dugway, has pro-
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duced land designated as “permanent
biocontaminated area.”

What next Is in store from such CBW
open alr testing?

As we debate the wlsdom of banning
open air testing of lethal gas and any
dizeage-producing bacterla or toxin, the
very testing of deadly nerve gasses con-
tinues. It is of Uttle comfort to me to
hear from the Defense Department that
there are no immediate plans to conduct
outdoor tests of lethal biological agents.
It is of little comfort that the Q-fever
field tests at Dupgway have been com-
pleted and now research will shift to the
laboratory to evaluste results,

‘While the specter of future open air
tests for disease-producing bacteria
hangs over us; while outdoor testing of
such deadly nerve gasses as VX, Tabun—
GA—Sarin—GB—and Soman—GD—
continues, when any open air test of
deadly gas or any disease-producing bac-
teria takes place, the issue of public safe-
ty remains of grave concern.

If just one accldental release of dead-
ly nerve gas or disease-producing bac-
teria spreads to our cities and towns,
the toll in death and sickness would be

indefensible. Every precautlon must be

taken to assure the health and safety
of our people. Animals must be pro-
tected. Environment must be preserved.
All these things must be done regardless
of how slight the danger.

Consider the deadly effect of these
chemical agents, Consider the vast de-
struction potential of the disease-pro~
ducing biologicals. Let us take a Iook at
these agents in deciding whether in
terms of publlc safety alone, we should
ban lethal CWB from being tested out-
doors,

Mr. President, T ask unanimous con-
sent to have printed in the Recorn a ta-
ble of chemical and biological agents,
together with a table on planned open
air testing at various sites including the
site at Dugway Proving Ground, Utah,
the Deseret Test Center in Utah, snd at
Edgewood Arsenal in Maryland.

There being no objection, the tables
were ordered to be printed in the
REcorp, asg follows:

TABLE OF CHEMICAT, AND BIOLOGICAL AGENTS
THE CHEMICAL AGENTS
Nerve gases

GB: An odorless, colorless, volatile gas that
can kill in minutes In dosages of 1 milligram,
approximately 1/60 of a drop. In the U.8.
arsenal since the late 1940°s, it 18 also known
as Sarin. The gas kills by paralyzing the
nervous system.

VX: Another odorless gas that, unlike GB,
does not evaporute rapldly or freeze at nor-
mal temperatures. Becausee of 1ts low vola-
tllity, Lt 1s effective for a longer perlod of
fime. VX also is capable of killing in 1 milli-
gram dodes and, like GB, paralyzes the ner-
Tous a¥stem ln minutes.

Incapaciiating agents

BZ: A gas that is elther a psychochemlcal
ar a strong anesthetlc which can produce
temporary paralysis, blindness, or deafneas
in its victlms, BZ has also been known to
cause maniacal behavior. Its precise makeup
18 secret.

Riot control gases .

CN: A non-lethal gas with a deceptive, fra-
grant odor slmllar to apple blessoms. The
agent, now In use in Vietnam, is s fast-acting
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toar gas that also acts as an irritant to the
upper respiratory system.

C8: An Improved, more toxlc tear gas that
quickly causes tearing, coughing, breathing
difficulty, and chest tightness. Can tempo-
rarily Incapacltate men in twenty seconds.
Heavy concentrations cause nausea. It 18 now
used in Vietnam.

Harassing agents

DM: A pepper-like arsenical gas that causes
headaches, nausea, yomiting, chest palns for
up o two or three hours. It can be lethal in
heavy doses and has been blamed for some
deaths since its firgt use In Vietnam In 1964
DM 18 widely known as adaimsite and was used
in World War I.

HD: A pale yellow gas with the odor of
garlic, popularly known as mustard gas.
Causea severe burns 4o eyes and lungs end
blisters skin after exposure, but onset of
symptoms 1s delayed from four to slx hours,
Can kill In heavy concentirations. Mustard,
like VX, 18 not volatile and 1s usunlly effective
for days alter its use. It caused one-fourth
of the U.S. gas casualties in World War I.

Defoliants and herbicides

2,4-D: A weed-killing compound known a3
dichlorophen-oxyacetic acid that has rela-
tively short perslstence in the so0il and g rela-
Hvely low level of toxiclty to man, if prop-
erly dispersed. Heavier concentrations can
cause eye Iirritations and stomach upsets,
however, Dahgerous t0 Inhale. Usually used
In Vietnam along with 2,4,5-T ({trichloro-
phenoxyametic acid), which has similar—al-
though somewhat more toxic—properties. Ef-
fective against heavy jungle.

Cacodylle Acid: An arsenic-base compound
used against rice plants and tali grass. Strong
plant killer that gives quick results, One seri-
ous resitiction on its use Is the possibility
that heavy concentrations will cause arseni-
cal polsoning in humans. Widely used in
Vietnam. It is composed of 54.29 per cent
arsenic.

BIOLOGICAL AGENTS

Anthrar: An acute baoterlal disease that
18 usually fatal If untreated when it attacks
the lungs {pulinonsry anthrax). Death can
result in twenty-four hours. Found naturally
In animats, which must he buried or burned
10 prevent contamination. Symptoms include
high fever, hard breathing, and coilapse. Also
known as woolsorters’ disense.

Brucellosis: Bacterlel disease usually found
in - cattle, goats, and plgs. Marked by high
fover and chills In humahs, Also known as
undulant fever, Fatal In up to & per cent of
untreated cases. Symptoms can linger for
moniths,

Encephalomyelitis: Highly infectious viral
dlsease that appears in many forms and
gradations: it can be simply debilitating or
fatal. Venezuelan equine encephalomyelitis
{VEE) Kills less than 1 per cent of its victims
and lasts as few as three days; Eastern equine
encephalomyelitis (EEE) is fatal about b per
cent of the time, If untreated, and can seri-
cusly cripple the central nervous system of
survivors,

Plague: Acute, usually fatal, highly infec-
tlous bacterial disease of wild rodents found
in two forms—bubonic and pneumonfe,
Bypmptoms of bubonie plague include small
hemorrhages, and the black spots that led the
disease to be commonly known as the “black
death” during the massive epidemics of the
past. Pneumonic plague 1s highly Infectious
because it 1s spread Irom man to men via
coughing, Bymptoms Include, fever, chills,
rapld pulse and breathing, mental dullness,
esoated tongue, and red eyes.

Psitiacoris: Viral infection 1n birds that is
transmissible to man, with symptoms of high
fever, muscle ache, and disorientation. Dis-
ease can be mild, and last less than a week,
or can cause death in upwards of 40 per cent
of those afflicted. Complete convalescence
may take months.

Q-fever: Acute, rarely fatal rickettsial dis-
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ease usually found in tieks, but also found in
cattle, sheep, goats, and some wild animals,
The Q-fever prganism can remain allve and
infectious in.dty ereas for years. Rarely fatal
but the reau]t.mg fever may last up to three
months,

Rift Valley Fever: Viral in.fection of sheep,
catile, and other animals that can be trans-
mitted to humans, usually to the male.
Symptoms include nauses, chills, headaches,
and palns, but the disease is mild: despite
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the severity of symptoms deaths are rare and
soute discomfort lasts only a few days. Also
believed to be more virulent among Asians,

Rocky Moutnain Spoited Fever: An acute
rickettsial disease transmitted to man by the
tick, One of the most severe of all infectious
digenses, Can kill within three days, Fevers
range up to 105 degrees F. Often found in
northwestern United States, but susceptibil-
1ty to the disesse in general. Highly respon-
slve to treatment,
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Tularemia: A bacterial disease marked by
high fever, ehills, pains, and weakhess, Acute
period can last two to three weeks. Sometimes
causes ulcers In mouth or eyee, which mul-
tiply. Untreated, its mortality rate is between
5 and 8 per cent. Highly infectious, and
usually found in animals, fowls, and ticks.
Also known as rabbit fever,

Source: Chemical and Biological Warfare,
America's Hidden Arsenal, by Seymour H,
Hersh (Doubleday Co. 1949),

PLANNED OPEN AIR TESTING—MARCH 1958-MAY 1369, DUGWAY PROVING GROUND, UTAH

00 i h Y G5 0N 4D G OO b

Item Agent Agent amount Quantity [tem Agent Agent amount Quantity
M138 bomblet_.. i ..___: GB . 1 round per trial (5 trials), Msbrocket _____________ GB o 1 round per Leiat (4 Yrials).
E13% bomblet_ ., . . GB | ltemc,)er 1rial (8 trials). Spray baom (truck)_______ GB 2 gallens per trial.__.___ 3 trials.
105 milimeter pmchlil ... GB 1.5 pounds per round..., I round per trial (3 irials). £-inch howitzer shell __ vX 1414 pounds per round. - 1 round per trail (5 trials).
BLU19/B23. ... ...... GB o 1 round per trial (k teial). Spray boom (truck) ... __ vX 2 gallons pertrail ... ___ 2 trials.
PLANNED TESTING, FOURTH QUARTER, FISCAL YEAR 1968: APRIL-JUNE 1963
. Number of Number of
Agent quanfity per  items to be Agant quanti T ifems to
Item Agent item teste Item Agent gantd -t{tg; m mhs
Deseret Tesl Center, Uteh (Dugway Proving Ground, Edgewood Arsenal, Md.——all Army: .
Utal : 155 mm shell ground release!.______...... X 6.5 pounds. ....__ 28
United States Arm Tost fixture .. __ 100 grams_.______ 224
8 inch shll, 5 foot release__ 15.4 pounds______ 4 Do ____ ... - 220
5139 u l ______ 4 FI35 bomblet (EQD test)___.......________GB  ________. - H
4 M23 land mine__.______ - 2
M55 ruckel warl 4 EI3Sbomblet . __________ . R 214
M23 Jand: mine_ 6 - 8
Test fixtare, ground 3 - 130
Test ﬁxtuie ground refease.___________HAD  _____ 3 Test munition.__ R 2
155-miilimeter shell, ground refease._. . 6D 125 pound._ _ 10 | Fort MeClellan, Ala:#
Test ﬁxluye ground releasel ____________ GA 1.2 pounds....___ 16 Bulk agent, poured on a suitable surface for HD Zgallons. ... 1
United States Navy: detection and decontamination exercises, HD legallon...______. 5
Bomblet ! . . el G-iype 8 ) HD 160 centimetacs. .. 1
Defense system challenge, ground releasel. GB or ¥X 3 HD 120 contimeters___ 1
~ United States Air Force: BLU-19 bomblet____ _ GB q HD 80 centimeters____ 8
HD 40 centimetors____ ]
1) 42 centimeters____ 5
¥X 42 contimelers____ ° §
VX 42 contimeters. ... 8
LETHAL AGENT, OPEN-AIR TESTS SCHEDULED, FIRST QUARTER, FISCAL YEAR 1970—JULY-SEPTEMBER 1969
Quantity Quantity
of jtem of item
Height of Agent quantity to be Height of Agent quantity to be
Item relaass Agent per item fested Item release Agent per item tested
Desaret Test Centr, Utab (Dugway " Edgewood Arsenal, Md. (Al Army tests):
Proving Groundx 155 Howitzer shell_.....__________ 6.5 poynds_.____: 7
United States Nawy: ¥ Bombiet-.._ Ground.._.... vX Test fixture .. ... 100 grams___ - 24
United States Army: o 11 pounds___ - 3
55-galion dum—portable water...__ do._... &B L S 50 grams. .. - 20
E139 homblet (EDD) L= I | | S -
Test bomblet__________ I pound._._ -
_ M23 Iand M. o YK L -
ﬂ%xaiﬁ - : 'll'iit Howilzer canister_ ? undsd.. - .
i, SPAY__ . .3 pounds_ -
155 ME21! pip; Fisture. . __ GB 1.3 pounds___.____
153 M121; pro; GD 1.3 posn - 1
155 M121: pro X 10 pounds_._.___.
4.5inch motar_ . ___________ GB -
. E139 bombletl. .. et —mm— e L
M23 Lancl mine_.________
M6 Warkeat (M55 rocket)
United States pir Force:
Test Rixtufe. . ..

1 Ground releasds pre siatically delonated or functioned, -
3 To be conducted this quarter or next quarter, depending on
3 Chemical agent tion and d

Note: Recent éxciranges hetween Represenmtwe Henry Reuss, chairman of the House Conserva-

avmlahn!lty of fecilities.
ted to train chemacal

ialists in techn:ques for these operations, The sp are

P

The unclassified da

ivisipns and decynibmination teams.

Source: Subcol
Operations, US. Hbute of Representatives.

Mr. GOODELL. Mr. President, et us
suppose that VX again escaped from a
testing site; Buppose Instead of drift-
ing to a field of sheep, the nerve gas
drifted to a alty or town of people. The
deadly nerve gas VX lIs colorless and
odorless. The protection required against
its very rapld fatal effect is a gas mask
and p we clothing. Pirst ald sog-
gested Is atrapine. What chances under

itee on Conservstion and MNafural Resources, Cemmittee on Government

ty o Army

May 1969 at Dugway Provin
(Dugway Proving Ground, (Ha

Arsenal, Md.

these circumstances  would our people
have of surviving?

A ban on outdoor testing of lethal
chemlical agents, including VX, would
prevent such circumstances from arising.

I simply cannot accept accldental
death, contaminated land, and the spread
of disease as a price for adding stll
more to the already vast offensive capa-
bility of our CBW arsenal.

tion and Natural Resources Subcol
of the schedullng of ugn air tests of chemical agents, including nerve gas,

above lists item-by:item outdoor testing for the periods March 1968 to
Gmund Utah; Aprll to June 1969 at Deseret Test Cenler, Utah

); ot Edgewoo
September 1969 at Deseret Test Center, Utah (Dugway Prnvmg Ground, Utah) and at

mmittee and Army Sacralary Stanley Resor glve some idea

d Arsenal, Md.: and at Fort McCellian, Ala. ; Ju}yln
Eﬂgawwd

Mr, President, on Saturday, Secretary
of Defenise Lalrd said that a chemical
warfare deterrent and a biological re-
search program are essential to national
security. He sald that research and test-
ing of CBW agents should continue.

If I rightly understand, we can expect
Pentagon requests to break the proposed
“moratorium’ on CBW open air tests.
If such Pentagon requests be made and
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agreed to, I fear we will be back again
where we started. That is, we will be
back with peril to the public health and
peril from a spiraling CBW program.

Mt, President, why, in view of the nu-
clear, and other deteérrents, are chemical
warfare deterrence and an offensive blo-
logical research program essential to na-
tional security?

To date, research in biological war-
fare has already produced biological war-
heads for the Sergeant; research has
brought germ warfare to the missile age.

Chemical deterrence has also found
shelter In the Sergeant. Still, we are told
by the Pentagon that research and test-
ing should continue.

What are we really contributing to
when we stockpile munitions filled with
lethal gas and disease-producing bac-
teria? Do we not contribute to that eerle
sense of doomsday? What do we mean
to accomplish with gas and germ weap-
ons? 'To prevent use? But what if the
net result is to proliferate use?

Mr. President, anything so infamous
as germ warfare should be deterred ulti-
mately by eliminating germ weapons.
Some will say that this Is a dream. Bome
will say that it cannot be achieved. I
cannot accept this reasoning to justify
germ weapons. Today, I call for the day
when we will dismantle our germ arsenal.
I look forward to the day, when the
United States will eliminate the means
by which civilizations of the world could
plunge into the abyss of epidemic and
mass death. I urge today, that we fight
germs with medicine; not with germ
weapons. Medical protection against
germs is reasonable, it is sane. To pro-
tect against germs with germ weapons is
folly; it is madness.

Deterrence with defensive equipment,
such as gas masks and vaccines, is more
reasonable than the deterrence offered
by military science and by hardware
which places gas and germs in grenades
and in nuclear warheads, Deterrence
with defensive equipment has the added
advantage of beneficial “spin-offs” for
peacetime medical applications gained
by gas and germ research. It is still un-
clear to me why medical research of this
kind is doné by the Defense Department
when such research can be done by the
Public Health Service.

Deterrence with weapons has the neg-
ative side effect of arms race competition
with other nations or indeed, with our
own self. Unllateral armament may be
the net effect, or perhaps is the goal of
our CBW program. Still, we cannot
ignore our contributions to proliferation
of CBW throughout the world.

Mr, President, how does our national
security benefit from CBW proliferation?
We have spent years to check nuclear
proliferation to nonnuclear nations. If
we succeed in nuclear nonproliferation,
then few nations will pose a nuclear
threat to the cities of this country.
Chemical and biological weapons are a
way that many nations can threaten our
cities.

Do we and should we encourage for-
eign nations to bulld up gas and germ
weapons as a deterrent to a potential
enemy? Should we train forelen cfficers
in gas and germ warfare? Should we have
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CBW courses at Fort McClellan and in-
vite foreign officers to attend? -

Mr. President, many people are un-
aware that in the past 20 years, coh-
cerning CBW, and prior to 1951, we even
had a foreign officer training program
which trained military officers from
Begypt and Yugoslavia in the use of chem-
ical and biological agents., It has been
charged that, subsequent to that time,
Egypt used deadly gases in Yeman., We

have a share of the responsibjlity for ~

this tragic development in the history of
mankind.

Some 356 nations have received foreign
officer training in how to use CBW weap-
ons. This is truly a significant rung up
the balance-of-terror ladder for the
world, because chemical and biological
agents can be produced cheaply by
countries with very small resources,

Unlike nuclear weapons, chemical and
biological weapons which can wipe out
mankind can be produced by small
countries. We must move forward—cer-
tainly our country mus{—and should not
bhe a party to escalating an arms race in
this area of CBW.

Certainly it iy difficult to look back at
different countries’ activities In the past
20 years with any confidence that we
have done anything but contribute to
greater escalation.

It is particularly distressing to me that
our, CBW program includes a foreign
officer training program in CBW. The
Army offers two courses in CBW open to
foreign officers at Fort MeClellan. One
course is for a period of 9 weeks. ‘The
other is for a period of 9 months. Since
1951, the Pentagon has provided CEW
training to officers from over 35 forelgn
countries.

Mr, President, I ask uhanimous con-
sent to have printed in the Recorp-two
charts showing the countries which have
pa.rtlcipated in the Army’s CBW train-
ing program.

There being no objection, the charts
were ordered to be printed in the Recorp,
a8 follows:

ARMY'S CBW FOREIGN OFFICIR TRAINING PROGRAM—
PARTICIPATING COUNTRY LiST, FROM 1951 TO PRESENT

FOREIGN OFFICERS TRAINING PROGRAM—
9 WEEK COURSE

Fiscal year—
1969

1970

Japan__..__

Korea_.______._.

Saudi Arabia.
France._
Germany
Greece.
Ity ...
Netherlands. . el

United Kingdom.
ugoslavia e,
Cagg:ia, .
Argentin
Mexico____
Australia. -

Source: Department of Defense
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FOREIGH OFFICERS TRAINING PROGRAM—36 WEEK COURSE

Fiscal year
1989

Denmark._.
Germany.__..___
Greece.._

Yugoslavia®___________ .o
Canada___.
Argentina. _
Brazil .__..
Venezuela.

[ 1

L Terminated since early 1950’s.
Source: Department of Defense.

Mr. GOODELL. Mr. President, officers
have come here to learn about CBW.
They have come from Europe, from Latin
America, from the middle East and from
Southeast Asia, This year, emphasis has
been glven to training officers from Viet-
nam, Thailand, Korea, Taiwan, and the
FPhillppines,

I am concerned that such training of
foretgn officers could inspire an appe-
tite for acquisition of these insidious
weapons of war. I am disturbed that
knowledge and acquisition of CBW could
propel nations of the world to use CBW
in war. Have we learned nothing from
Yemen? Indeed, sharp review of this
foreign officers training program in CBW
is long overdue.

_I urge that the Senate Armed Services
Committee make a complete review of
this aspect of the CBW program. The
question to be faced is whether these

study courses should be continued or

abandoned in the name of reason.

I we fail to halt chemical and bio-
logical weapons spread and build-up
now, what will be in store for future gen-
erations? While we now pause on the
present rung of the CBW balance-of-ter-
ror ladder, we see that we are in a near
perfect model of weapons escalation. If
we have “overkill” in nuclear weapons;
we have “superkil]l” in chemical and blo-
logical weapons. If the Pentagon has
asked us to deploy an ABM for defense
against nuclear attack, it is just a matter
of time that the Pentagon will ask us for
funds to deploy an ACBM, an anti-chem-
ical and biological monitoring system?

We simply must guard against the
dangers inherent in the very existence of
chemical and germ weapons. There is
danger in any outdoor testing of lethal
gas and any disease-producing bacteria
and toxin. There Is danger in CBW esca-
lation and proliferation. There is danger
in the use of gas and germs in warfare,

Today, we can start to check the
dangers posed by CBW by acting favor-
ably on the omnibus anti-CBW amend-
ment. We can begin today with what
promises to be a very long and difficuld
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road to additlonal review and further
control of ‘ichemical and biological weap-
ons hoth in this country and throughout
the world.

Yet to be done is a revlew by the whole
Congress 'of many general areas of
inquiry:

Why do we have a gas and germ ar-

~ senal? Is the Pentagon’s retaliation In
kind a valid justification given the nu-
clear deterrent?

How does our CBW program contrib-
ute to the proliferation of CBW through-
out the warld? .

What is the U.S. policy on use of these
weapons in combat?

‘What steps are the United States will~
ing to take In CBW arms control?

Let us give deep consideration to the
grave morhl issues which arise when we
stockplle munitions filled with lethal gas
and disease-producing bacteria. Let us
think deeply on this as we move further
in our review of CBW from the stand-
points of .deterrence, praliferation, use
in combat, and targets for further dis-
armament;

More steps can be taken to control
chemical and biologlcal weapons. These
include: -

Presentation of the Geneva Protocol
by the President to the Senate for rati-
fication. The United States signed, but
never ratified, the 1925 Protocol outlaw-
ing use of gas and germs In war,

A report by a nongovernmental Scien-
tific and Medical Advisory Committee on
CBW. This report could focus on scien-
tific, medital, and arms-contiol aspects
of chemicdl and biological weapons. The
report should be presented to both the
President ‘and to Congress. Paralicled
with congressional examination and that
of the Natlonal Security Councll, such a
report coulld be an important contribu-
tion in options for charting a long-range
course of action on gas and germ weap-
ons.

These are some more steps we can take
to control CBW In addition to the omni-
bus antl-CBW amendment we are con-
sldering today.

Mr. President, I am not completely
satisfied with the compromlse, but I
think it is a significant breakthrough.

I want to commend particularly the
Senator from Wilsconsin (Mr. NELSON)
for his cooperation in working with me
and others In developing these amend-
ments, particularly the three originally
cosponsored by us. I would also like to
commmend the Senator from New Hamp-
shire fofhis continuing concern and in-
terest in this area, and for his coopera-
tion in working out the amendment
which we expect will be carried through
in conference and not diluted further.

Mr., Mcl E. Mr. President, will
the Senator from Wisconsin yield me
1 minute?

Mr. NELBON. Mr. President, how much
time remains to me?

The PRESIDING OFFICER. Four min-
utes remain to the Seénator from Wis-
consin, -

Mr, NELSON. I yield 1 mlnut.e to the
Senator froin New Hampshire.

The PRESIDING OFFICER. The Sen-
ator from New I-Ia.mpshlre is recognized
for 1 minuge.
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Mr., McINTYRE. Mr. President, I
should like to respond to the Senator
from New York and commend him for
the fine work he has done in this area
of CBW, and to commend also the Sena-
tor from Wiseconsin (Mr. NeELsoN) and
others, and their staffs, for their close
cooperation and the fine work they have
done in trying to bring together and con-
solidate the thinking on control matters
concerning the CBW prograrm. )

To this point I would say that all of
these Senators have cooperated. The
compromise may not please everyone;
but, as the Senator from New York
stated, it represents a beginning of con-
trol that Congress should have over this
Program.

Mr. NELSON. Mr. President, I thank
the Senator from New Hampshire. As
chairman of the subcommittee, along
with other Senators and their staffs, they
did a superb job in working out the ¢om-
bined amendment.

I should like to mention that a num-

ber of us have offered amendments of

various kinds to the budget. It is ap-
propriate to mention that the original
budget on January 14 was $23,151,660,000.
That was reduced by Secretary Laird’s
recommendations to $21,963,060,000. And
then through the efforts of the chairman,
the Senator from Mississippi (Mr, STEN-
Ni15), the budget was cut another almost
$2 billion, down to $20,059,500,000.

It should not go unnoted that the
chairman and his committee did an ex-
cellent job in reducing the budget. The
fact that a number of us have other
amendments should not cause us to ig-
nore the fact that the chairman did a
fine and conscientious job,

Mr. President, I ask unanimous con-

sent to have printed in the Recorp a
news story from the Washington Post of
yesterday, Sunday, August 10, 1969, on a
statement by the Secretary of Defense,
Mr, Laird, as well as the statement by
Mr. Laird made on August 9, 1969, re-
garding the CBW amendment pending,

There being no objection, the news
article and statement were ordered to be
printed in the Recorp, as follows:

[From the Washington (D.C.) Post, Aug. 10,
1969]
CBW CURB ENDORSED BY LAIRD

The Defense Department announced un-
expectedly yesterday that it would support
efforts for striet congressional controls on
the testing and productlon of chemical and
germ warfare weapons.

The anhouncement by Defense Secretary
Melvin R. Lalrd virtuslly insures Senate ap-
proval Monday of a revised but stlll broad
amendment drawn up by critics of the Pen-
tagon’s past activities 1n the CBW fleld. It
would, among other restrictions, ban most
open air testing of the lethal agents,

If approved, the CBW amendment would
be the second major victory for critics of the

Fentagon since they falled by two votes last -

week to block Initial deployment of the
Safeguard anti-ballistic missle system.

The Senate’s liberal ble¢ won sapproval
Thursday of a potentially far-reaching
amendment that would give the General Ac-
counting Office greater powers to audit de-
fense confracts.

“I am in agreement with the goals of the
(CBW) amendment,” Laird sald yvesterday
In a statement released by the Pentagon.

“I believe this revised amendment will
allow us to malnialn our chemical warfare
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deterrent and our biological research pro-
gram, both of which are essential to na-
tlonal gecurity,” the statement said.

Senate Armed Servicea Committee Chalr-
man John Stennls (D-Mises,) said Friday he
would prc"ma\blyr support the amendment and
predicted its approval.

The compromise languege, which the or-
iginal supporters—said would not harm the
amendment, would allow open alr testing of
CBW agents only wheh the Secretary of De-
fense certified that it wos necessary for na-
tlonal security, the U.S. Surgeon General
certified that it would not be hazardous to
health or the environment and congressional
committees had been notified in advance,

There are no restrictions on such testing
now. The original amendment would have
flatly banned it.

The compromise verslon was wurked out
Friday in a meeting between Dr. John B.
Foster, Pentagon research director, and Sen.
Thomas J. McIntyre (D-N.H.), chelrman of
an Armed Bervices subcommittes that had
already recommended deletlon of all funds
for development of oflensive CBW weapons,

CONCERN CITED

Laird said that when he took office in Jan-
uary he “became concerned with the manage-
ment and control of our chemical warfare
and biological research programs™ and “felt
that improvements were needed in the man-
agement and control of these programs.”

On result of this concern, he said, was
FPrestdent Nixon's directive in April ordering
the National Security Council to make &
thorough study of CBW activitles.

“Fending the completlon of the NSC
study,” Laird sald, “I believe it 15 prudent
that we act jolntly with Congress and take
actions, wherever possible, to improve the
management and contyol of chemical war-
Iare and biological research programs,”

Lalrd emphasized that research and test-
ing of CBW agents should continue even
though the United States has stated it would
use them only in self-defense, because *“fail-
ure to maintaln an effective chemical war-
fare deterrent would endanger hational se-
curity.”

The amendment would also require semi-
annual reports to Congress on CBW spend-
ing and would bar procurement of further
CBW delivery systems, CBW activitles found
by the Becretary of State to violate with in-
ternational law, most shipments of CBW
agents within the Unlted Btates and trans-
port to forelgn countries without approval
of the foreign natlon and. notification to
Congress. )

$2.5 BILLION BPENT

Since 1960, the Pentagon has spent about
#2.5 billion on CBW activitles with lttle
congressional scrutiny or public knowledge.

The amendment would be attached to the
$20-hillion military procurement bill, which
has been on the Senate fcor for five weeks.
Nearly a dozen other amendments are await-
ing action and Senate leaders sald Friday
the bill would probably not come to s final
vote until September.

Sen. Gaylord Nelson (D-Wis.), a sponsor of
the CBW amendment, released this list of
colleges and universitles engaged in Pentagon
CBW contracts:

“Boston Univ., Brooklyn College, Buiffslo
Univ., Univ, of California at Berkeley, Univ,
of Californla at Los Angeles, Univ. of Chicago,
Univ. of Connecticut, Cornell Univ., Delaware,
George Peabody College, George Washington
Unlv,, Georgia Institute of Technology, Hah-
nemann Medical College, Harvard, Unlv. of
Illinois at Urbana, Illinois Institute of Tech-
nology.

Also, Indiana Undv, Foundation, Iowa State
Unlv,, Johns Hopkins, Kansas State Univ,,
Univ. of Maryland and its medical and dental
schools, Univ, 0of Massachusetts, Massachu-
setts Institute of Technology, Univ. of Michi~
gan, Univ of Minnesota, Univ, of North Caro-
lna, Ohio State Unilv., Uniy. of Oklahoma,



S 9526

Unlv, of Oregon, Univ. of Pennsylvania, Univ.
of Pitisburgh, Polytechnic Institute of
Brooklyn.

“Also, Rutgers, St. Louls Unlv., Stanford
Research Institute, Univ, of Tennessee, Univ.
of Texas at Austin, Texas A&M, Univ of Utah,
Utah State Unlv, Medical College of Vir-
ginia, Univ., of Washington, Washlngton
State Univ., Western Reserve Univ,, College
of William and Mary, Univ. of Wisconsin and
Yale.”

MEMORANDUM FOR CORRESPONDENTS, AUGUST D,
1589

Secretary of Defense Melvin R. Laird today
iesued the following statement in response to
queries about the DoD position on the pend-
ing McIntyre amendment.

On assuming the office of Secretary of De-
fense in January, I became concerned with
the management and control of our chemical
warfare and biological research programs. 1
felt that Improvements were needed In the
menagement and c¢ontrol of these programs.
That 18 why in April 1 requested and the
President ardered a National Security Councll
gtudy of these matters. This study la In
PrOETEess.

Pending the completion of the NSC study,
1 believe it 1s prudent that we act jolntly
with Congress and take actions, wherever
possible, 10 lmprove the management and
control of chemical warfare and biological
research programs.

Members of my staff, principally Dr. John 8.
Foster, Jr., Director of Research and Engl-
neering, have heen working in recent days
with Senator Thomas J, McIntyre of New
Hampshire, and with other memhers of the
Benate Armed Services Committee, on # re-
vised amendment to the pending Defense
Authorization Bill,

I am in agreement with the goals of the
new amendment, which the Senate is sched-
uled to conslder on Monday.

I belleve this revised amendment will allow
us to maintaln our chemipal warfare detar-
rent and our biological research program
both of which are essentlnl ‘o hational
‘security.

The history of the use of lethal chemleal
warfare agents has demonstrated on three
notable oceaslons in this couniry that the
only time mllitary forees have used these
weapons is when the opposing forces had no
immediate capability to deter or to retallate.
This was true early in World War I, later
in Ethopia and more recently in Yemen,
Clearly, fallure to maintaln an effective
chemeinl warfare deterrent would endanger
national security.

Because it would not always be possible to
determine the origin of attack by blologleal
agents, the deterrent aspects of blologieal
research are not as sharply defined. A con-
tinued biologlcal research program, however,
15 vital on two other major counts,

First, we must strengthen our protective
capabilities In such areas as vacclnes and
therapy.

Secondly, we must minilmize the dangers ol
technological surprise.

It 1s Important that the American people
be Informed of why we must continue to
maintaln our chemical deterrent, conduct
biclogical research, and how we propose to
improve the management and control of these
Prograims,

Mr, NELSON. Mr. President, how much
time do I have left?

The PRESIDING OFFICER. The Sen-
ator from Wisconsin lias 2 minutes re-
maining.

Mr, NELSON. Mr, President, I ask
unanimous consent to have printed in
full in the Recorp the report of the Sec-
retary General on chemlcal and bacterio-
logical weapons and the effects of their
possible use.
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There being no objection, the report
was ordered to be printed in th2 REcorD,
as follows:

LETTER OF TRANSMITTAL

JUNE 30, 1860.

Deap MR. SECRETARY-GENERAL; I have the
honour to submilt herewith a unanimous re-
port on chemical and bactericlogical {bio-
logical) weapons which was prepared in pur-
suance of General Assembly resolution 2454
A (XXIII).

The Consultant Experts appointed in ac-
cordance with the General Assembly resolu-

-tlon were the following:

Dr. Tibor Bakacs, Professor of Hygiene, Di-
rector-General of the National Institute of
Publc Health, Budapest.

Dr. Hotse C. Bartlema, Head of the Micro-
biologleal Depertment of the Medical-Bio-
logical Laboratory, Natlonal Defense Research
Organlzation TNO, Rijswijk, Netherlands.

Dr, Ivan L. Bennett, Director of the New
York University Medlcal Center and Vice-
President for Medical Affairs, New York Unt-
versity, New York. .

Dr, B, Bhagavantam, Scientific Adviser to
the Mintster of Defense, New Delhi.

Dr, Jirl Franek, Dirvector of the Milltary In-
stitute for Hyglene, Epldemiology and Micro-
biology, Prague.

Dr. Yoslo Eawakita, President of the Uni-
versity of Chiba, Professor of Bacterlology,
Chiba City, Japan.

M, Victor Moulln, Ingénieur en chef de
U ermement, Chef diu Bureau Défense chimi-
gue et biologique, Direction technique des
armements iterrestres, Saint Cloud, France,

Dr, M, K, McPhail, Director of Chemlcal
and Biological Defense, Defense Chemleal,
Biologlcal and Radiatlon Laboratories, De-
fense Research Board, Ottawa.

Academician O. A. Reutov, Professor of
Chemistry at the Moscow State University,
Moscow.

Dr. Guillermo Soberon, Director, Institute
de Investigaciones Biomedicas, Universidad
Nactonal Autonoma de Mezxico, Mexico CQity.

Dr. Lars-Erik Tammelin, Chief of Depart-
ment for Medicine and Chemistry, Research
Institute for National Defense, Stockholm,

Dr. Berhane Teoume-Lessane, Medical Co-
Director and Head of Department of Viruses
and Rickettislae, Imperlal Central Laboratory
and Research Institute, Addis Ababa.

Colonel Zbigniew Zoltowski, Professor of
Medicine, Epidemiologist and Scleftific Ad-
vieer to the Minlstry of Natlonal Defense,
‘Warsaw. :

Sir Solly Zuckerman, Chief Sclentlfic Ad-
wiser to the Government of the United King-
dom, Professor Emeritus, Unlversity of Blr-
mingham.

The report was drafted during sessions
held in Geneva between 20 and 24 January
and between 16 and 20 April, and Analized
8t meetings held in New York between 2 and
14 June 1969,

The Group of Consultant Experts wish to
acknowledge the assistance they recetved
from the World Health Organization, the
Food and Agriculture Organization, the In-
ternational Committee of the Red Cross, the
Pugwash Comference on Selence and World
Affalrs (Pugwash) and the International In-
stitute for Peace and Confilect Research
{SIPRI), all of which submitted valuable in-
formation and material for the purposes of
the study. .

The Group of Consultant Experts also wish
t0 eapress thelr gratitude for the valuable
asglstance 'they received from members of
the United Natlons Secretarlat.

I have been requested by the Group of
Consultant Experts, as their Chalrman, to
submit their unanimous report to you om
their behalf, .

Yours sincerely, .
‘WiILL1AM EPSTEIN,
Chairman, Grotp of Consultant Erperts
on Chemical and Bacteriological (Bio-
logical) Weapons,

August 11, 1969

QUESTION OF GENERAL AND COMPLETE
DISARMAMENT

[Tllustrations not printed in the REcorn]

(Report of the Secretary-General on chem.
fcal and  bacteriological (biclogical}
weapons and the effects of their possible
use)

Pursuant to General Assembly resolution
2454 A (XXIII) of 20 December 1968, the
Secretary-General has the honour to trans-
mit herewith to the General Assembly the
report on chemical and bacteriological (bio-
logical) weapons and the effects of their
possible use, prepared with the assistance
of qualified consultant experts.

‘In accordance with paragraph 4 of the
resolution, the report is also belng trans-
mitted to the Security Council (5/9202) and
the Conference of the Eighteen-Nation Com-
mittee on Disarmament! as well as to the
Governmentis of Member States,

FOREWORD BY THE SECRETARY-GENERAL

During the past few years, I have become
Inereasingly concerned by developments in
the field of chemlesl and bactariological
(blological} weapons and have given expres-
slon to this concern on several occasions.
A year ago, I stated publicly that ““the inter-
natlonal community was not sufficiently
caonsetous of the dangers Inherent tn this new
type of weapon of mass murder”, and that
"“due attention had not been focused on this
very serious problem®. In the introduction
t0 my annual report on the work of the
Organdzation, In September 1968, I stated:

""Whlile progress ia belng made in the fleid
of nuclear disarmament, there is another
aspect of the disarmament problem to which
I feel too Httle attention has been devoted
in recent years. The questlon of chemical and
blological weapons has been overshadowed by
the question of nuclear weapens, which have
u destructive power several orders of magni-
tude greater than that of chemical and blo-
logical weapons. Nevertheless, these too are
weapons of mass destructlon regarded with
universal horror. In some respects, they may
be even more dangercus than niiclear weap-
ons beenuss they do not require the enormous
expenditure of fAnancial and scientific re-
sources that are required for nuclear weap-
ona, Almoet all countrles, including small
ones and developing ones, may have access
to these weapons, which can be manufac-
tured qulte cheaply, quickly and secretly in
small laboratories or factorles. This fact in
1teelf makes the problem of control end in-
spection much more dlflewit. Moreover, since
the adoption, on 17 June, 1925, of the Geneva
Protocol for the Prohibition of the Use in
‘War of Asphyxiating, Poisonous or Other
Gases and of Bactericlopical Methads of War-
ITare, there have been many scientific and
technical developments and numerous im-
provements, if that is the right word, in
chemical and Dblological weapons, which
have created new situations and hew prob-
lems. On the one hand, there has been a
great increase In the capability of these
weapons to Infllet unlmaginable suflering,
disease ahd death to ever larger numbers of
human heings; on the other hand, there has
been a growing tendency to use some chemli-
cal agents for civillan riot control and a
dangercus trend to accept their yse in some
form In conventional warfare.

“Two years ago, by resolution 2162 B (XXI),
the Qeneral Assembly called for the strict
observance by all States of the principles and
objlectives of the Geneve Protocol of 1925,
condemned all actions contrary to those ob-
Jectives and invited ell States to accede to
the Protocol. Once again, I would like to add
my volee to those of others in urging the
early and complete implementation of this
resolution. However, in my opinion, much
more 15 needed. . , .”

1By a letter dated I July 1069 from the
Becretaxy-General to the Co-Chalrmen of
the Conference.
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Aty ita tweniy-third sesslon, by resolutionmeans of warfare; the possible long-term

2454 A (XXIIY), the General Assembly re-
quested me ‘to prepare, with the assistance
of gualified consultant experts, & report
chemical apg bhacteriological (blologleal)
weapons In . aeccordance with the proposal
contalned i the Introduction to my an-
nual report on the work of the organieation
(A/T201/Add. 1), and In accordance with the
recommendalion contained In the report of
the Conference of the Eighteen-Nation Com-
mitiee on Disarmament of 4 September 1968
{A/7188).

In pursuanfe of this resolution, I ap-
pointed the following group of fourteen con-
sultant experts to assist me in the prepara-
tlon of the report: Dr, Tibor Bakacs, Profes-
sor of Hyglehw, Director-General of the Na-
tlonal Institizte of Public Health, Budapest;
Dr. Hotse C. Bartlema, Head of the Micro-
biological Department of the Medical-Blo-
logical Laboratory, Natlonal Defence Re-
search Organlzation ‘I'NO, Rijswijk, Nether-
lands; Dr, Iysn L, Bennett, Director of the
New York University Medical Center and
Vice-President of Medical Affairs, New York
University, New York; Dr. 8. Bhagavantam,
Sclentific Adviser to the Minister of Defence,
New Delhl; Dr. Jit Franek, Director of the
Military Institute for Hyglene, Epldemiology
and Mictobiglogy, Prague; Dr. Yoelo Kawa-
kita, President of University of Chiba, Pro-
fessor of Bacteriology, Chiba City, Japan; M.
Victor Moulin, Ingénietr en chef de larm-
ement, Chef di Bureau Défense chimique ot
biologique, Direction technique des arme-
ments terrestres, Saint Cloud, France; Dr.
M. K. McPhall, Director of Chemlcal and Bio=
logical Defencw, Defence Chemical, Biologi-
cal and Radiktion Laboratories, Defence Re-
search Board, Ottawa; Academiclan O. A,
Reupoy, Professor of Chemistry at the Mos-
cow Biate University, Moscow; Dr. Guillermo
Soberon, Diredtor, Instituto de Investiga-
ciones Biomedicas, Universidad Nactional
Aulonoma d4 Merico, Mexlco City; Dr. Lars-
Erik Tammelin, Chlef of Department -for
Medicine and Chemistry, Research Institute
for National Defence, Sbockholm: Dr. Ber-
hanes Teoume-Iessane, Medical Co-Director
and Head of Department of Viruses and
Ricketisine, Imperial Central Laboratory and
Regearch Institute, Addis Ababa: Colonel
abigntew Zoltowski, Profeesor of Medicine,
Epidemiologipt and Sclentific Adviser to the
MNational Defence, Warsaw; Bir
Solly Zuckerian, Chief Sclentific Adviser to
the Government of the United Kingdom,
Professor Emeditus, University of Birming-
ham

Mr. William Epstein, Director of the Dis-
armament Affalrs Division, Department of
Politleal and:Security Council Affalrs, perved
a8 Chairman of the Group of Consultand
Experts. Mr. Alessandro Corradini, Chief of
the Commitike and Conference Services Sec-
tlon, acted ds Secretary of the Group. He
was aseleted by members of the Disarmament
Affaire Division. :

After giving due consideration to the terms
of the resolution and to the views expressed
and the suggestions made durlng the dis-
cussion of the question at the twenty-third
session of the General Assembly, I reached
the concluslgn that the alm of the report
should be ta provide a sclentifically sound
appraisal of the effecte of chemical and bac-
teriological (biclogical) weapons and should
serve ta infdgrm Covernments of the cone
sequences of their posalble use, Within this
over-all framework, the report would fur-
nish agcuratd information In a conclse and
readlly undesstandable form on the follow-
Ing matters] the baslc characteristies of
chemical amd basteriological (blological)
means of wirfare; the probable effects of
chemical and bacteriological (blological)
‘weapons on milltary and olvil personnel, both
protected and unprotected; the environ-
mental factors affecting the employment of
chemical and bacteriological (blological)}

on -

effects on human health and ecology: and

the economic and security implications of *

the development, acqulsition and possibie
use of chemical and bacteriological (biologi-
cal) weapons and of systems for their de-
Lvery.

The consultant experts to whom I conveyed
these terms of reference accepted them as
the baesils for thelr study.

It was my intention that the Group of
Consultant Experts should survey the em-
tire subject from the technical and sci-
entific points of view, s0 that the report
cbuld place these weapons in proper per-
spective, Tt was also my hope that an au-
thoritative report could become the basls
for political and legal action by the Mem-
bers of the United Nations,

As the report was to be made available
by 1 July 1868, very concentrated efforls by
the consuliant eiperts were required in
order to cover this extensive fleld. The mem-
bers of the Group, acting in their personal
capacities, carried out this demanding task
at three sessions between January and June

- 1969,

The Group had the benefit of valuable
submissions from the World Health Organi-
zation, the Food and Agriculture Organiza-
tion, the International Committee of the
Red Cross, the Pugwash Conference on Sci-
ence and World Affalrs (Pugwash) and the
International Institute for Peace eand Con-
flict Research (SIPRI). I wish to express my
grateful appreciation to all the consultant
experts for their dedicated work and to the
organizations and bodles who co-operated
in the preparation of the study.

The Group has submitted me to a unani-
mous report embodying its Andings and con-
cluslons, I wish to avall myself of this
opportunity to expreas my gratification for
the very high level of competence with which
the consultant experts have discharged their
mandate. In a very short period of time, they
have produced a study, which, in spite of
the many complex aspects of the subject
matter, 18 both conclse and authoritative, It
1s a document which, I belleve, provides
waluable ihaights into the grave dangers that
are posed by the production and posstble
use of these dreaded weapons.

I am partlcularly impressed by the con-
clusioh of the consultant experts wherein
they state:

“The general conclusion of the report can
thus be summed up in a few lines, Were
these. weapons ever to be used on a large scale
in war, no one could predict how enduring
the effects would be, and how they would
affect the structure of soclety and the en-
vironment In which we live. This overriding
danger would apply as much to the country
which initiated the use of these weapone as
to the one which had heen attacked, regard-
legs of what ve measures It might
have taken in parallel with ite development
of an offensive capablility. A particular danger
also derlves from the fact that any couniry
could develop or acquire, In one way or
another, a capabliity in this type of warfare,
despite the fact that this could prove costly.
The danger of the proliferation of this clasa
of weapons applies as much to the develop-
ing as it does to developed countriea.

“The momentum of the arms race would
clearly decrease if the production of . these
weapons were effectively and unconditionally
banned. Their use, which could cause an
enormous loss of human life, has already
been, condemned and prohibited hy Inter-
national agreements, in particular the
Geneva Protocol of 1825, and, more recently,
in resolutions of the General Assembly of
the Unlted Nations. The prospects for general
and complete disarmament under effectve
International control, and hence for peace
throughout the world, would brighten sig-
mificantly if the development, production
and stockplling of chemelal and bacterio-
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logieal (blological) egents Intended for pur«
poses of war were to end If they were ellmin-
ated from all miMiary arsenals.

“I this were to happen, thers would be a
general lessening of international fear and
tension. It 18 the hope of the authors that .
this report will contribute to publie awaie-
Dess of the profoundly dangercus results if
these weapans were ever used, and that an
aroused public will demand and receive as-
surances that Governments are working for
the earllest effective elimination of chemical
and bacteriological (blological) weapons,”

I have given the study prepared by the
consultant experts my earnest consideration
and I have decided to accept their unani-
mous report In its entirety, and to transmit
it to the General Assembly, the Becurity
Councll, the Eighteen-Nation Committee on
Disarmament and to the Governments of
Member Btates, as the report called for by
resolution 2454 A (XXIIT).

I also feel it inecumbent upon me, in the
hope that further action will be taken to
deal with the threat posed by the existence
of these weapons, to urge that the Members -
of the TUnited Netions undertake the fol-
lowing measures in the interests of enhanc-
ing the security of the peoples of the world:

1. To renew the appeal to all Btates to
accede o the Geneva Frotoool of 1925;

9. To make a clear afirmation that the
prohibition contalned in the Geneva Protoeol
applies t0 the use in war of all chemical,
bacteriological and biological agents (Includ-
ing tear gas and other harassing agents),
which now exist or which may be developed
in the future;

3. To call upon all countries to reach Bgree
ment to halt the development, production
and stockpiling of all chemical ond bacterio-
logical (hiologlcal) egents for purposes of
war and to achleve their effective elimination
from the arsenal of weapons.

INTRODUCTION

- 1. In accordance with the resolution of the
QGeneral Assembly 2454 A (XXIII) the Secre-
tary-Genernl was asked to Prepare, with the
assistance of qualified consultant experts, a
report on chemieal and bacteriological (bio-
logical) weapons and on the effects of their
possible wuse. Specifically the axperts were
asked to provide s sclentific appraisal of the
characteristics of the chemlcal and bacterio-
loglcal (biologleal) weapons which could be
used in warfare; of the effects they could
have on military personnel and civilians; as
well a3 of their long-term effects on health
and our physical environment, They were also
asked to provide a staternent about the eco-
nomic and security Implicatlons of the de-
velopment, acquisition and possible use of
such weapons and associated weapon 8yB-
tems. The report which follows is ¢confined to
these objectives,

2. No form of warfare has been more con-
demned than has the use of this category of
weapons, The polsoning of wells has been re-
garded from time immemorial a8 a crime in-
compatible with the ruzles of war. “War 18
wnged with weapons, not with poison”
{“Armis bella non venenis geri”), declared
the Roman juriste. As the destructive power
of arms Increased over the years, and with it
the potential for the widespread use of
chemicals, efforts were made to prohibit
through international understandings and by
legal means the use of chemical weapons, The
Brussels Declaration of 1874 and the Hague
Conventions of 1899 and 1907 prohibited the
use of polsons and polsoned hullets and a
separate decleration of the Hague Conven- |
tion of 1800 condemned “the use of projec-
tllea the sale object of which is the diffusion
of eaphyxiating or deleterlous gases”,

3. The fear today is that the sclentific and
technologieal advences of the past few
decades have increesed the potential of
chemical and bacteriological (biologleal)
weapons to such an extent that one can con-
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celve of thelr use causlng casualtdes on A&
scale greater than one would associate with
conventiona] warfare. At the moment most
of our knowledge concerning the use of
chemical weapons 1s based upon the exper-
lence of World War I. Gas was first used In
1014 and the first big attack In 1915 clalmed
5,000 human lives. It 1s estimated that from
then until the end of the war in 1018, at least
125,000 tons of toxic chemicals were used,
and according to officlal reports gas casual-
tles numbered about 1,300,000, of which
about 100,000 were fatal. The agenis_which
were used in this war were much less toxle
than those, In partlcular nerve agents, which
couid be used today, and they were dispersed
by means of relatively primitive equipment
a& compared with what 1s now avallable, and
in accordance with battlefield concepts of &
relatively unsophisticated kind.

4. It 1s true that a conslderable effort has
also been made to develop chemical agents
which have as thelr purpose not to kil but
to reduce s man’s capacity to fight. Buch
agents are used by civil authorities of &
number of countries in order to suppress dis-
arders and to conirol riots, but when used in
warfare they would Inevitably be employed
as an adjunct io other forms of attack, and
their over-all effect might be lethal.

5. Blnce World War II, bacterlologieal
(biological) weapona have als¢ become an
increasing possibllity., Bué because there'ls
no clear evidence that these agents have
ever been used as modern military weapons,
discussions of thelr characteristics and po-
tentlal threat have to draw heavily upon
experimental field and laboratory data, and
on studies of naturally occurring outbreaks
pnd epidemies of Infectious disease, rather
than on direct battlefleld experlence. Thelr
potential !Importance in warfare can he
sensed when one remembers that Infectious
disease even as late as World War II caused
numercus casualties.

6. The greater threat posed by chemical
weapons today derives from the discovery and
menufacture of new, more toxic compounds.
On the other hend, bactertologleal (bio-
loglcal) agents already exist in nature and
can be selected Tor use in warfare. Some of
these agents, notably bacterla, have been
known for several decades, but there 18 a
vast mumber of other possible agents, es-
peclally viruses, which have been discovered
only recently, and some of these also possess
characteristics which make thelr use pos-
sible in war. Increases In potenecy of thees
various types of agent have heen made Doe-
sible by sclentific end technologlieal advances
in mieroblal genetics, experimental pathology
and sercblology.

7. As 1s well known, the use of toxic gases
in World War I generated so0 powerful &
serse of outrage that eountries were en-
couraged to adopt measures prohibiting bhoth
chemical and bacterlological (blological)
weapons. The result was the Geneva Protocol
of 17 June 19325, which prohibits the usa in
war of asphyxiating, polsonous or other gases
and of sll analogous liquids, materials or de-
vices, as well as bacteriological methods of
warfare. This established a custom and hence
a standard of international law, and in
practice most States have adhered to the
principle that no one should resort to the
use of such weapons., But despite the adhor-
rence ln which they have always been held
by civilized peoples, chemical weapons have
none the less on oceaston heen used. For ex-
ample, mustard gas was used in Fthiopla In
1935-38, causing numerous casualties
amongst troops and a civillan population
which was not only compleiely unprotected,
but which lacked even the most elementary
medical services. It should slse be noted that
the existence of the Geneve Protocol of 1925
may have helped as a deterrent to the use
of chemical or bacteriological (blologlcal)
weapons In World War IT, even though the
belligerents In that confllet had developed,
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produced and stockpiled chemical agents for
possible use. The International Tribunal at
Nuremberg brought into the open the fact
{that amongst the new agents which had heen
produced and stockpiled during the course
of the war were such highly lethal agents as
Tabun and Serin. Bince then the valldity and
effectiveness of the Geneva Protocol have
been reinforced by the approval, by the
General Assembly of the United Natlons,
without & single dissenting volice, of resgiu-
tions 2162 B {XXI) of 5 December 1966 and
2454 A (XXIII) of 20 December 1968, calling
for “strict observance by all States of the
principles and objectives” of the Geneva
Protocol, and inviting all States to acceds
toit. -

8. It is slmple to appreciate the resurgence
aof interest in the problems of chemical and
bacteriological (blologleal) warfare. Ad-
vances in chemical and biological sclenmce,
while contributing to the good of mankind,
have alzo opened up the possibllity of ex-
ploiting the idea of chemigal &nd bacterlo-
logical (biclogical) warfare weapons, some
of which could endanger man’s fulure, and
the situation wlll remain threatening so long
a5 & number of Btates proceed with thelr
development, petfection, production and
stockpiling.

9, The report, as 1s hoted In the General
Arsembly resolution, 1s deslgned to submit
to peoples and governments, In a form sasily
understocd by them, information on the ef-
fects of the ble use of chemical and
bacteriologlcal (biologlcal) weapohd, as well
as to promote a further conslderatlon of
problems connected with chemlical and bac-
teriological (blologleal) weapons, Informa-
tion about the nature of chemical and bac-
teriological (biclogical) weapons, aboutf their
increase and diversiicatlon &s ftechnology
has advanced, about thelr long-term efects
on humsn beings, animals and vegetation,
and about environmental factors which con-
ditlon these effects, Is provided in Chapters
I to IV of the Report. In Chapter V, which
deals with the economic and securlty im-
plications of chemical and bactertologlcal
(biological) warfare, the e¢Eperis have 1n-
terpreted the word “securlty” to measn bhoth
securlty in the narrow military sense, and
security in terms of the adverse and loag-
term effects which these weapons, glven they
were ever used, could have on the framework
of clvilized exlstence. .

10. As the present report shows, the out-
standing characteristics of this class of
weapons, abd particularly of bhactericlogical
(blological) weapons, is the variability,
smounting under some clreumsiances (o un-
predictabllity, of their effects. Depending on
environmental and meteorological condi-
ticms, and depending on the particular agent
used, the effects mlght be devastatlng or
negligible, They could be Iocalized or wide-
spread, They might bear not only on thoss
attacked but also on the zide which initl-
ated theilr use, whether or not the aitacked
military forces retallated tn kind. Civilians
would be even more vulnerable than the

" military, The development, scquisiflon and

deploymen} of chemical and bhacterlologlcal
(biological} weapons—quite apart from ques=
tiona of protectlon—constitutes a real eco-
nomic¢ burden which varles in extent for dif-
ferent countries, Above all their acquisition
could not possibly obviate the need for other
WeapOons.

11. As chapters I and V of the report In-
dicate, it would be enormously costly In re-
sources, and administratively all but impos-
elble, to organize adequate protection for a
clvilian population againet the range of pos-
alble chemical agents. Even military person-
nel, if locally engaged In a particular oper-
atlon in which chemical and/or bacteriologl-
cal (blologlcal) weapons were used and
where they had the advantage of protective
measures, would be unlikely to eseape ths
wlder-spread and longer-term effects on thelr
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country at large. These might arlse, for ex-
ample, from the Impracticability of protect-
ing 8oil, plants, anlmals arnd essential food
crops agalnst short and long-term efiects.
12. To appreciate the risks which bacterio-
logical (biological) warfare could entall, one
has only. to remember how a natural epi-
demic may persist unpredictably, and spread
far beyond the Initial area of incldence, even
when the most up-to-date medical resoutces
are used to suppress the outbreak. The
difficulties would be considerably increased
were deliberate eforts made, for military
reasons, t0 propagate pathogenlc organlsms,
Mass disease, following an sitack, especlally
of civilian populations, could be expected
not only because of the lack of timely warn-
Ing of the dahger, but also because effective
measures of protection or treatment simply
do not exist or cannot be provided on an
adequate scale,
13, Once the door was opened to this kind
of warfare, escalation would in all Hkelihood
occur and no cne ¢could say where the process
would end. Thus the report concludes that
the existence of chemical and bacteriological
{blological} weapons not only contributes to
1International tension, but that their further
development spurg the arms race wlthout
contributing {o the security of any nation.
14, The present repor; wlil, in accordance
with resolution 2454 A (XXIII), he sub-
mitted to the Eightesn-Nation Committee on
Digarmament to the Security Councll and
io the General Assembly At 1t3 twenty-
fourth pesslon. We hope that it wilil con-
mbute to the Implementation of measures
which, in the final analysis, will ellminate
chemical and bacterdologleal (biological)
weapons from all military arsenals.
CHAFTER I. THE BASI] CHARACTERISTICS OF
. CHEMICAL AND BACTERIOLOGECAL (BIOLOGICAL)
MEANS OF WARFARE .

15. Blnce World War I, when chemical war-
fare was first resorted to on a large scale,
the varlety and potency of chemlical and bac-
terlological (biological) weapons has grown
&teadily, and there has been a corresponding
Inerease in the capacity to deliver them to 2
target area. The particular threat posed by
chemical weapons today derives from the
existence of new, and far more toxic, chem-
lcal compounds than were known fifty years
ago. Bince bacterlologleal (blologlcal) agents
exlst naturally, thelr increased potency as
weapons has resulted from a process of se~
lection rather than from the production of
entirely new agents. As I1s explained In later
sectlona of this report, selection has been
made possible by advences fn our knowledge
of the genetics of microbes, and through ad-
vances In experlmental aerobiology,

18, The mwest slpnificant result of these
technieal developments 1s the great variety
of injurious effect which these agents can
induce, and the comsequent increase In the
number and types of situation in which
there might be a temptaton to use them for
military purposes.

A. Characterigtics of chemical and bacterio-
~ logical (biological) weapons
" 17. For the purposes of thls report, chem-
leal agents of warfare are taken to be chem-
lcal substahces, whether paseous, ligquid, or
sclld, which might be employed because of
thelr direct toxle effects on man, animals and
plants, Bacterlologlcal (biological) agents of
warfare are llving organlsms, whatever their
hature, or infective materlal derived from
them, which are intended to cause dlsease or
death In man, animals or plants, ahd which
depend for thelr effects on their ability to
multiply Inh the person, asnimal or plant
attacked. ,
18. Varlous lving organisms (e.p. rick-
ettslae, viruses and fungl), as wel! as bac-
terla, can be used as weapons. In the con-
text of warfare all these are generally recog-
Dized ae "bactericlogical weapons”, But in
order 1o elilminate any possible ambigulty, N
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the phrase “bacteriological {blological)
weapons™ has been used throughout to com-
Prehend gl1 forms of blological warfare.

19. A1l 'brologieal processes depend upon
chemieal or physico-chemleal reactlons, and
what may be regarded today as a blological
agent coyld, tomorrow, as knowledge ad-
vances, be treated aa chemlcal, Because they
themselves do not multiply, toxins, which are
Produced py living organisms, are treated in
this report as chemical substances, We also
recognive ‘there is a dividing line between
chemical agents of warfare in the sense we
use the terms, and incendiary substances
such as nhpdlm and smoke, which exercise
thelr effects through fire, temporary depriva-
tlon of alf or reduced visibility. We regard
the latter ks weapons which are better classl-
fled with high exploslves than with the sub-
stances with which we are concerned. They
are therefore not dealt with further in this
report. .

20. Finally, we recognize that both chemi-
cal and bacterlologieal (biological) agents
are designhted either as letbal agents, that
s to say, sgents which are intended to Kill,
or as incapaciteting agents, tbat is to 8ay,
agents Ich are Intended to cause dis-
ability. Thése terms are not absolute, but im-
Ply statistieal probabilities of response which
are more uncertaln with bactericlogleal
(biological) than with chemical agents. Not
all individyals will die from an attack with
& given léthal agent, whereas some, for
etample idfants and people weakened by
malnutritign, disease or old age, a8 well as
& high proportion of Individuals in special
circumstantes, for example followlng irradi-
ation, might succumb to an attack with
incapacitating chemical or bacterlological
{blological) agents. With &_few chemlecal
‘egents, notably some tear gpses (lachry-
mators), there 1s a negligtble probabllity of
any fatal oftsome, and these have been used
by many @®overnments to quell riote and
elvil discrders. When used in tbis way they
are called rjot control agents. Lachrymators
have also been widely used in warfare B
harassing agents, in order to enhance the
effectiveness of conventional weapons, or to
tacilitate the capture of ehemy personnel.

1. Differences Between Chemical and
Bacteritlogicnl (Biological) Warfare
21. Althowgh there are some similarities
between chemical and bacteriologioal (bilo-
logical) ageptis regarded as weapons of War,
they differ in certaln important respects,
These differences are related to {1) potential
toxicity; (2) speed of actlon: (3) duratfon of
effect; (4) ‘specificity; (5) controllability;
and (6) resttlual effects.
Potential toxicity

22. Althoygh more toxic than most well-
known industrial chemicals, chemical war-
fare agenis are far less potent on a welght-
Tor-welght buals than are bacterlological
(biological) ‘agents. The dose of a chemical
agent requined to produce untoward effects
in man is measured in milllgrams (1/1,000
of a gram), except for toxilns which may be
in the micrggram (1/1,000 of a milligram}
range. The ¢orresponding doase for bactert-
ological (biologlcal) agents is in the plcogram
(1/1,000,000 of & microgram) range.

23. This difference reflecta the fact that
bacterlological (biological) agents, being
allve, can multiply, and its slgnificance Is
that, welghtafar-weight, bacteriological (bio-
logical) weapons eculd be expected to infiet
casualtles over very much more extensalve
areas than could chemical weapons. ’

24. Belng Mving organisms, bactertological
{biological) pgents are also very much tmore
susceptible to sunlight, temperature, and
other envirommental factors than are chetn-
ieal agerts. ; & bacteriological (biological)
agent disseminated into a given environment
may retain Iis viebility (ability to live and
multiply} while loslng tts virulence (abllity
to produce disease and Injury).
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" Bpeed of action

25. As o cless, chemlcal agents produce
thelr injurtous effects in man, anlmals or
plants more rapldly than do bacteriological
(biological) agents. The time between ex-
posure and significant effect may be minutes,
or even seconds, for highly toxic gases or ir-
ritating vapours. Blister agents take a few
hours to produce injury. Most chemicals uged
against crops eliclt no noticeable effect until
a few days have elapsed. On the other hand,
& bacterlological (blological) agent must
multiply in the body of the victim before
disease (or injury) supervenes; this is the
familiar “incubation period” of a disease, the
time which elapses between exposure to in-
fection and the appearance of symptoms of
Lilness. This period is rarely as short as one
or two days, and mnay be as long as a few
weeks or even longer. For both chemical and
bacteriological (biological) agents the speed
of action is affected by the dose (ie. the
quantity absorbed) but this secondary fac-
tor does not ohscure the basic differenice be-
tween the two classes of agents in the tWme
they take to manifest their effects.

Duration of effect

26. The effects of most chemtceal agents
which do not Kl quickly do not last long,
&¢xcept in the case of some agents such as
phosgene and mustard, where they might
continue for some weeks, months or longer.
On the other hand, bacteriological (biologi-
cal} agents which are not quickly lethal
cause lllness lasting days or even weeks and
on occaslon involve periods of prolonged con-
valescence, The effects of agents which act
against plants and trees would last for weeks
or months and, depending on the agent and
the species of vegetation attacked, could re-
sult In death,

Bpecificity

27. While both classes of ageuts can be
used to attack men, anlmals or plants, indil-
vidual blological agents have In general a
much greater degree of host Bpecificity. In-
fluenxa, for example, is essentlally a disease
of man; foot-and-mouth diseage mainly af-
fects cloven-hoofed animals; and rice blast
I1s a disease confined to rice only, On the
other hand, some diseases (for example, bru-
cellosls and anthrax) occur both in man and
animals. However, chemica) agents are much
less gpecific: nerve agents can affect mam-
mals, birds and invertebrates (e.g., Insects),

Controllability

28, By controllability is meant the ability
to predict the extent and nature of the dam-
age which chemical and bacteriological (bi~
ological) agents can cause, This is o most
Important consalderation in their use gs
weapons., The most likely means of dellver-
ing chemical and hacteriological {blologi-
cal) agents Is by discharge into the atmos-
phere, relying on turbulent diffusion and
wind currents to diluts and apread the agent
over the area heing attacked. Control 1s thus
possible only to the extent thdt the meteor-
ological situation can be predicted.

29, Because they infect living organisms,
some bagterlological (biological) agents can
be carried by travellers, milgratory birds, or
animals, to localities far from the area orig-
inally attacked.

30. The possibility of thls kind of spread
does not apply to chemical agents. But con-
trol of contamination by persistent chemleal
agents could be very difficult. Should large
quantities of chemical agents penetrate the
soll and reach underground waters, or shouid
they contaminate reservolrs, they might
spread hundreds of kilometres from the area
of attack, affecting pecple remote from the
zone of mllitary operations. Although we
know of no comparable substance likely to
be used as a chemical warfare agent, the
spread of DDT over the globe 1llustrates, In
an extreme form, how man-made chemicals
can spread, Thls chemical Insecticide 1s now
found In the tlssues of creatures in all parta
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of the world, even In places In which it has
never been used. For exnmple, a3 a result of
ita transfer through food chatns, it 1s even
found in the tissues of the penguins which
live In Antarctics,.

Resldual effects

31. In circumstances which favour their
persistence, herbicides, defoliants and per-
haps some .other chemical agents, might
linger for months, stunting the growth of
surviving or subsequent plant Ife, and even
changing the floral pattern through gelec-
tion. Followlng repeated use, certaln chemi-~
cal agents could even Influence soil gtruc-
ture. The risk of residual effects with some
bacteriological (blological) agents !s poten-
tlally greater, mafnly because they could
lead to disease, which might become epl-
demle if man-to-man transmission o¢curred
readily. Bacteriologleal (biological) agents
might aleo find unintended hosts In the ani-
mals and plants of an area, or be trans-
ported by infected individuals over great

-distances to new environments.

2. Technology of Chemlcal and Bacteriologl-
cal (Biological) Warfare

83, The technologtcal problems assoclated
with chemical and bacteriological (biologleal)
warfare are of two kinds; (1) those associ-
eted with the production of the agents and
the weapons needed for their dissemination
and (2} those which coneern the Provision of
the profective equipment and defenses nec-
essary to protect mllitary forces and clvillan
populations, Any nation whoge chemical,
pharmaceutical and fermentation Industries
are well advanced could produce chemical
and bacteriological (biological) agents on a
scale commensurete with its other military
capabilities. The assurance of safety in the
production of bacterlological (biological)
agents, problems associated with the syn-
thesls of complex chemical agents, and dectd-
Ing on the best weapons to disseminate them, -
are examples of some of the relevant tech-
nological difficulties., A special problem asso-
ciated with the development and main-
tenarnice of an offensive capabillty In bac-
teriological (blological) warfare relates to the
fact that some agents are viable for only a
short time (a few daye) after manufacture,
‘This perfod can be extended by refrigeration
of the agent or by freeze-drylng it before
storage. The drylng processes, however, are
very complex and difficult where large quanti-
tes of highly pathogenic agents are Involved.
The problems which relate to defence are far
more difficult, for as with most weapohs, el-
fective defence calls for much more stringent
trainlng, anhd demands far more manpower
and monetary resources than does the of-
fence. For ¢xample, alarm systems againet
chemical attack are very complex electro-
mechanical devices wWhose production de-
mands a highly technologically based indus-
try. They cannot be malntalned except by ex~
pert and highly tralned personnel.

3. Chemical and Bacteriological (Biologleal)
Weapons Systems

33. The use in warfare, and the possible
military efectiveness, of chemical and bac-
terlological (blological} agents eannoi be ap-
preclated if they are thought of simply as
poisons and plagues. They need to be con-
sidered in the context of the weapon systems
of which they would be part.

34. A weapon system comprises all the
equipment and personnel, as well as the or-
ganizational structure, required to maintatn
and operate a military device, By itself, for
gxample, & cannon {5 not & Weapon system,
Only when it 15 integrated into an artillery
battery, together with trained cTew, ammuni-
tlon, vehicles, supplies, spare parts, firing
table, forward observer, communications and
commend organization dees It comstitute s
weapon system, Correspondingly, artlllery
shells fllled with mustard gAS Oor nerve agents
and guns to fire them, or an aircraft with &
spray tank filled with a bacteriological {blo-
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logical) agent, are not by themselves weapon
systems.

35, Many complex technological problems
have to be overcome in transforming & chem-
jecal or bacteriological (blological) “agent”
into a “weapon system”. A “weapon” 1s of
little military value if it is ot dependable
and if 1t cannot be delivered to a target with
certainty. This means that in the develop-
ment of a chemical and bacteriological {blo-
logical) weapon system it is not only neces-
sary to consider matters such as mass pro-
duction, storage, transportation, and means
of dellvery, but also the limitations on use
set by terrain and weather prediction.

36, In addition, conslderations affecting
defense need to be taken inte account. Masks,
protective clothing,
cial medical supplies, augmented logistic
facllities and, above all, thoroughly trained
milltary and civilian personnel, are NECesSary
parts of chemical and hacteriological (blo-
logical) weapon systems. The concept of &
fully developed chemical or bacteriological
(biological) weapon system is thus exceed-
ingly complex, and impiies a8 much technical
capability and ag high a degree of training as
does the operation of any other advanced
weapon systems. While chemical and bac-
teriological (biological)-~weapon systems are
cheaper and more readily atteined than nu-
clear weapons, and while they may in some
circumstances be more efeciive militarily
than conventlonal weapons, they are higbly
complex systems which for their development
and operation call for sizeable resources and
considerable expertise. But the possibility al-
ways exists that by choosing a single agent
and a simple means of delivery, a natiom
could equip itself relatively cheaply to attack
a limited ares with a reasonable chance of
success,

B. Concepts of the use of chemical and dac-
tericlogical (biological) weapons in war
1. Chemnical Weapons

37. Chemical weapons could be used either
within the zone of contact of opposing
forces; or against military targets such as
airfields, barracks, supply depots, and rall
centres well behind the battle-area 1tself; or
against targets which have no immediate
connexlon with military operations; for ex-
emple, centres of population, farm land, and
water supplies, The circumstances in which
they could be used within a zone of contact
are many and varied—for example, to achleve
a rapid and surprise advantage against a
poorly tralned, ill-equipped military force
which lacked chemical protective equip=-
ment; to overcome troops in dug-outs, fox=-
holes, or fortificetions where they would be
otherwise protected agalnst fragmenting
weapons and high-explosive; to remove foll=
age, by means of chemical herbicides 50 as
to improve visibllity and to open up lines of
fire, and to prevent ambush; to create bar-
Hers of contaminated land on or in the rear
of the battlefield to impede or channel move-
ment; or to siow an enemy advance by forc-
ing them to use protective clothing and
equipment. Such equipment undoubtedly re-
stricts mobility and impedes normal activi-
ties. It is thus highly probable that onee one
of two well-equipped sides had been at-
tacked with chemical weapons, 1t would re-
taliate in kind, in order to force its opponent
to suffer the same penalties of restriction.
In ail such operations civilians who had not
fled from the battle-area might become caau-
aities, as they also would if, while not in the
battle-zone, vapours or aerosols drifted to-
wards them with the wind, or if they strayed
at a latter date into areas contaminated
with a persistent agent. The risk of clvilian
easualties would obviously be greater I
chemical attacks were made on Iilitery tar-
gets well in the rear of the rone of contact,
and would be very serlous in the case of at-
tacks onl centres of population.,

detection alarms, spe-,
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a. Bacteriological (Biologleal) ‘Weapons

38. There 18 Do military experlence of the
use of bacteriological (blological) agents as
weapons or war and the feesibility of using
them as such has often been questioned. One
1ssue which has frequently been raised con-
cerna the validity of extrapolations made
from laboratory experience to milltary situa-~
tions in the fleld. Some recent investigations
under field conditions throw light on this
point.

39, In one fleld trial, #nc cadmium sul-
fide (s harmless powder) wWas disseminated
in particles two microns (one micron 18
1/1,000,000 of a metre in diameter, from &
ship travellng 18 kilometres offshore. About
200 kilograms were disseminated while the
ship travelled a distance of 260 kilometres
parallel to the coastline, The resulting aero-
5ol traveled at least 750 kilometres, and cov=
ered an area of over 75,000 square kilometres,

40, This observation provides an indica-
tlon of the size of area which might be cov-
ered by a windborne aerosol, but it does not
tell whether the bacteriological (biological)
agents which migbt be spread in an serosol
would still retain the ability to produce dis-
ease. All bacterlological (biological) agents
lose their virulence or die progressively while
traveliing in an aerosol and the distance of
effective travel of the cloud would depend
on the rate of decay of the particular agent
in the particular atimospheric conditions
prevalling.

41. Bome idea of the relative size of areas
which can be covered by bacteriologlical (bio~
logical) and chemical aerosols can be galned
from this same experiment. Had the parti-
cles that were carried been a bacterial or
viral agent, they would not have caused cas=-
uslties over as large an area as the one
covered, because of decay of the agent while
in the aerosol state. However, depending on
the organism and its degree of hardiness,
areas of 5,000 to 20,000 km? could have been
effectively attacked, infecting & high propor-
tion of unprotected people in the area. If
the same means are applied to a hypothetical
chemical attack using the most toxic chem-
ical nerve agent, then about 0.8 kg of agent
would bave been released per km. The down-
wind hazard from this, in which some cas-
ualties might be expected, would not have
extended more than one kilometre, and prob-
ably less, unless meteorological conditions
were extremely favourable (see chapter ).
The area covered by such a chemical attack
might thus have been 50 to 150 km?, 88 com-
pared with the 5,000 to 20,000 km? for the
becteriological {biological) attack.

42. For purposes of sabotage or covert
(secret, as in sabotage actions behind enemy
lines) operations, small aerosol generators
for bacteriological (biologlcal) agents could
be bullt, for example, into fountaln pens or
cigarette lighters. It is also possible to con-
ceive of the distribution of bacterlological
(biological) agents by hand to polson either
water supplles or ventilation systems, espe-
clally in a situation of breakdown of gani-
tary facilities due, say, to milltary mobiliza-
tion, or to a nuclear attack. In addition to
producing casualties, such an attack could
produce severe penic. If half a kilo of a
culture of Salmonella (a group of bacterla,
many species of which produce severe intes~
tinal Infections, including gastro-enteritls,
food (“ptomaine”) polsoning, paratyphold
fever and typhoid fever) had been added to
a reservoir containing 5 million Utres of
water, and complete mixing had occurred,
gevere 1llmess or disability would he suffered

by anyone drinking 1 decllitre (about 3

ounces) of untreated water.

43, The same degree of poisoning as would
be produced by half a kilo of Salmonella
culture could be achieved with 5 kiloa of
botulinum toxin (see chapter II}, 7 ¥ilos of
staphylococcal enterotoxin (see chapter II),
or 50 kilos of V-nerve agent, or in the case of
common industrial chemicals, with five tons
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of sodlum flucgoncetate (used as a roden-

ticide) or ten tons of potassium cyanide.

C. Chemical and bacteriological (biological)
agenta

Chemical Agents

44, Chemlcal agents are usually described
in terms of thelir physiological efects and are
characterized as Iollows:

Agents affecting man and animals

Nerve agenis are colourless, odourless,
tasteless chemicaels, of the same family a3
organophosphorus insecticides. They polson
the nervous system and disrupt vital body
functions. They constitute the most modern
war chemicals known; they kill quickly and
are more potent than are any other chemical
agents (except toxins).

Blister agenis (vesicants) are oily liquids
which, in the main, burn and blister the
gkin within hours after exposure. But they
also have genersl toxic efects. Mustard gas
is a good example. Blister agents caused more
casualties than any other chemical agent
used in World War I.

Choking agents are highly volatile liquids
which, when breathed as gases, irritate and
geverely injure the lungs, causing death from
choking. They were introduced in World War
I and are of much lower potency than the
nerve agents.

Blood agents are also intended to enter
the body through the respiratory tract. They
produce death by interfering with the utili~
zation of oxygen hy the tissues. They, too, are
much leass toxie than nerve agents.

Toxins are biclegically produced chemical
substances which are very highly toxic and
may act by Ingestion or inhalation.

Tear cnd harassing gases are SENSOry irri-
pants whlch cause a temporary flow of tears,
irritation of the skin and reapiratory tract,
and occasionally nausea and vomiting. They
have been widely used as riot control agents.
and also in war.

Psycho-chemicals are drug-like chemicals
intended to cause temporary mental disturb-
ances.

Agents affecting plants

Herbicides (defoliants) are agricultural
chamicals which poison or dessicate the
leaves of plants, causing them to lose their
leaves or dle. The effectlveness of different
chemical warfare agents against man, ani-
male and plants 1s shown in table T, The vari-
ous specific chemical agents are listed and
described in chapher 2.

Methods of delivery

45. Chemlcal munitions are designed to ful-
fill three objectives: (1) to provide a con-
tainer for the agent so that the agent/muni-
tion combination can be delivered to Its
target; (2) to attaln an effective distribution
of agent over the target area; and (3) o re-
lease the agent in active form. In the case of
incapacitating and riot control agents, it is
necessary that the munition itself should
not cause injury or death, and that 1t should
not start fires. This is particularly important
for devices used in the control of riots.

48. The munitions to be used would depend
on the method of delivery, the shape and size
of the target area, and other variables.
Ground-to-ground munitions include gre-
nades, shells, rockets; and missiie warheads;
air-to-ground munitions include large
bomks, dispensers, spray tanks, and rockets;
emplaced munitions include generators and
mines. )

47. Ground-to-ground munitions, Small
ground-to-ground munitions {grenades,
shells and small rockets) function much like
their oonventional counterparts, Upon jm-
pact in the target area, they would elther ex~
plode or burn, and 50 expel the agent to form
a cloud which would difuse and drift down-
wind, resulting in an elongated elliptical area
within which casualties would occur. This
represents a point source of dissemination
(chapter II).
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TABLE 1.—CATEGORIES OF CHEMICAL WARFARE AGENTS AND THEIR CHARACTERISTICS

Main state of aggregation
in target

Phrysical state at 20° ¢, Parsistency

Nerve agents;
Blister agents; .
Choking agentfs__

5.
m__.

Tear and harassing gases_. 8 9{
tants d - . 8
Herbicides (defoliants) d Foliage and roo!

1 Some hefbicides, particuiarly those contain 3

48, Small rockets would frequently be fired - {€) be effective regardiess of medical coun- to have any potential in bactericlogical (bio-
In “ripple§, andq artiliery shells {n salvos, ter-measure; . logical) warfare.
resulting jn g group of impsacts over the {d) be able to cause & large nwnber of 85. Protozoq pre one-celled Inicroscopic

8erlal mupitions and missile warheads) easily transmissible from; map-to-rman, would to have MNitle tlgnificance in the Present
might earry s number of small submunitiors depend upon an Intent to initiate an epi- context.
85 well as gent {n bulk. The parent muni- gemic 8pread). -66. Parastle wWorms such as hook-worm, and -

tlon, upon runctioning, would disperse the Agents affecting man the filartg) Worms have very complicated

submunitions over the target area, These . Iife cycles. The cause illness and dizabilit;
Wwould then disseminate the agent over g 58. ALl the diseases under consideration 4 v

nly after long exposure and repeated in-
- Occur maturally, and the causative organisms O P
Wide area ruther than a single point of im Ith few exceptions, are known to sclentists fection, and would be extremely aificurt to

Pact, as in the cage of bulk munitions, produce in quantity, to store, to transport,
throughout the world. Incapacitating agentn » s p
larS% ;}:r;ther ?lillégarii tgol;::ipt mhutxcn use are those which, 1n natural outbreaks, cause giﬂi dlmia:n;l:ate lniu weapon. Insects are also
k.llga of an agent of low VEPOUr pressure, llness but rercly death. It the natural dis- suchcu the concem‘;;e o a:hweapons. Home,
Such u warllead, burst at a sultable altjtuds ©4se has an 2pplicable mortallty, the agent % of dineass. pond the Hok ar6 trans.
Houid prodgce a shower of droplets, effec. Is s e an letal o E:;’;‘;f:’m"‘j‘gf: be looked upon as naving potengins military
tively contamninating aeverything on which it &gen . significance, Higher forms of Ife, such ag
fell. A numbar of guch weapoms could be CAUSE MOre eeecs disease than occurs mat Todents and reptiles can be dlsmisseq 1 the

urally,
u.sg;i to éﬁf‘;?mtg:;dme”ﬁrfgo:f vaamdm 60. Different populations have varylng de- COBLeXt of the present discusston,
dmpped from aircraft ace larger than ost Brees Of resistance to the diseases produced Agents affecting antmals

id by bacteriologieal (biological) agents, An in- 67. Bacteriological (blological) anti-animal
B T e g D s Ly ey o o) s
Poiné of ground impact. Bomba bursting itcapacitatlng in one population might prove anthrax would be used primarily to destroy
close to the ground could be used to Rchieve dlsastrous to another, Por example, when  damestic animajs, thereby indirectly nffects
& Wider dissemination of the agent, especially Ineasles was first Introduced into the Hawai- Ing man by reducing his food supply,
with chemtcal agents. lan Islands, 1t caused far more deaths than 68. Outbreaks of contagious disease in
- 82. A dispenser 15 a container for submu- 10 the relatively reslstant populations of opp0 Populations, knows ag eplzootics, may
nitions, which, after opening, could remain: BEurope, A bacterlologloa] (biological) weapon Spréad much more readily thar do epidemicy
attached to the aircraft. The submunitions Which might be intended only to Incapacitate Smong human belngs. Viral infections are
could be released simuitaneously or tn spe- could be highly lethal against a population Probably more serious for animals than thoge
ceaslon, : where resistance had been lowered as a re-  oonsed by other classes of micro-organisms,
63. Bmall rdcxets or misslles could also be Bult of malnutrition, Gonveraeiy, a weapon 89. Most of the bacterlal diseases of ant.
used to deltver ahemical agents from airorars. . ¥hich was intended to spread a e""mm d"’e“f: mals which could probably be wusei in war-
\ fare are also ible to man,

ground rockets or missiles, cine or who had e \mmune as & result If they were affected by the attacking aerosol
S aSround-emplaced munitions. Ground- Of natural fmfacerer o Dlstory of epl- [ Mhey wel occastonal indiiges might oo
emplaced munitions comprise generators and demlology. is rich with Surprises.
mines. The gensrator 18 a tank containing 61, Viruses are the smallest forms of life. te lants
8 chemical agent, & gource of pressure, and Most of them can be seen only with the Agen ecting plan
e 5 electron microscope, and muat belgmwn 70, The natural occurrence of devaat.at.l.ng
: . on Uving tissue (tissue cultures, fertile eggs, Plant diseases such as the blight of Dbotatoes
Somerators &?ﬂdmbﬁvfxegy"apﬁiﬂ: G etc) Gonotts ol mamiaon Of the Wholo n Ireland 1n 1883, iy oot rust of tho
vice, ' virus or chemical manipulation of ity nu- 1870s in Ceylon, the chestnut blight of 1004
55. Chemica} mines would be placed I clelc acid, might be used to acquire strains in the United States of America, and the
areas of antletpated enemy pctivity, and ©f higher viruience or greater gtability to en- widespread outbreaks today of cereal (espe-

would bo activated by pressure or try wires. Vironmentel stresses, clally wheat) rusts has Suggested that plant
2. Hacterlologlical y(BioIog!cB.l) Ag]:n'ts 82. Ricketisine aro Intermediate between Pathogens might be used ror miitary pur-

the viruses and bacteria Like the viruses, Doses, There are four MAJOr requirements for

56, Like chemical &gents, bacteriological they grow only tn living tissye. Judging by the deliberate development of a plant digease
{blologlcal) agents may also be classified 1n 4 Sclentific literature, research into the Inte épldemlc (epiphytotic), Proportions:
terms of thetr' intended use, whether de- Eenetics of rickettslae has been less intense lalge amounts of the host plant must be
Signed to ineapedtate or to ki human be- g -5 5 that of viruses and bacteria, present In the region; the agent should be
ings, to Incapaciliate or kil Tood and drart 63. Bacterig are larger than viruses rang- capable of attacking the barticular varietjesg
Anlmals, or to destroy food plants and in- Ing In elze from 0.3 micron to several mi. of host plant that are grown; adequate quan-

b7. Bacteria, viruses, Iungl, and g group ) environmen tal conditions within the region
9f microbes kngwn as rickettalae nre by Ton ;1“1;’5&,"‘:5‘2{;‘;,;5 Squp ;ﬂeﬂea?fmimﬁ: should be' favorabie for the apread of o,
the most potent sgents which coulg be In- Industry, but spectal skilis ang expertence dlsease. An eplphytotic canncg develop ir
no poratod Into' weapon systems, There ig Wwould be needed to grow them fa Juantity in 4Dy one of the above requirements 15 mot
Do Bssurancs, biwever that other living ar- the particular state In which they readlly &atisfled,
Baniama may noj in the future becoms more causs disease, Although many Pathogenic Methods of delivery :
{mportant as polential agents for warfare. {disense-producing) bacterla are suscepmibly 71. Bacteriological (biologlcal) agents can,
The selection 9f egents for use in wargare to antibiotic drugs, antibiotie-resistant in prineiple, be loaded into the same type of
58. The number or bacterlological (biolog- strains occur naturally, and can be selected  muniilone 83 can chemical agenis, Other
ical) agents whi¢h ecould potentially be used or obiained through the use of sultmble than for covert or “‘special-purpose missioris”,
In warfare is far fewer than these which methods of genetic manipulation. Slmilarly, bacterlological (blological) weapons, if de-
calsa natumuy-wmn-ﬂng disense. To be ef- it is possible to select strajng with increased veloped for miMtary purposes, would In all
Tective for this purpose they should: reslstance to tnactivation by sunlight and probabllity be delivered by aircraft or by large
(8) be able to be produced In quantity; drying. ballistlc migsileg, Alrcraft (ineluding cruise
{b) be capable of ready dissernination in 84, FPungi alao produce a number of dis- misgileg and drones) eould drop a large
the face of adverse envirenmental Tactors; eases In man, but very few species Appear number of bombiets from bigh alitude, or



S9532

gpray from 8 low altitude. Because & small
amount of agent will cover relatively large
bombs would probably be small (1
and dispersed over 88 wide an

clusters or from dispensers in the manher of
chemmical WeapOIs, put probably from & high-

79, An aircraft could establish a lne of
agent which, as it traveled downwind, would
reach the ground Bs & vast elongated infec-
tive cloud (see chapter ITy. The effectiveness
of such a procedure would be nighly depend-
ent on weather conditions, but the larger the
area, the larger the weather front involved,
the greater the chances that the predicted
results would be achleved. A small relative
error mlght, however, involve & country not
in vhe confiict.

3. It is conceivable that pacteriological
{biological} weapons, probably bomblets,
eould be packoged 1n a ballistlc missile. The
pomblets counld be released at & predeter-
mined sltitude t0 purst at ground level. The
eflect would e the sAme as bomblet deliveTy
by saircraft except that 1t would be more
costly.

74. Unless transmitted by insects, bac-
teriological (piological) agents have Httle
power o penetrate the jntact skin. Infections
through the respiratory tract by means of
aeposols is by far the most likely route which
could be used in warfare. ’

75. Many naturally-occurring dizeases (&.B-
influenza, tuberculosis) arc spread by the
aerosol route, and some of ‘them, notably
influenza, con generate into large epldemics.
When an infected person s1EEZes, coughs, Or
even speaks, an aerosol is formed which
contains particles ranging widely in pize. The
larger particles are ugually of little impor-
tance because they fall to the ground. But
small particles (3 microns or less in diame-
ter} dry out rapldly in thc air, and are the
most infectious, They may remain suspended
in the atmosphere for & long time. Animal
experiments have shown that a great many
infectious agenis (including many which are
transmitted otherwise in nature)} can be
transmitted to animals by aerosols of small
particie size. Laboratory accidents and ex-
periments on volunteers have confirmed the
effectiveness of the aerosol route of infec-
tion for man.

76, If bacteriological (blological) warfare
ever occurred, the aerosol technique would
thus be the one most likely to be used, slm-
ply because the respiratory tract is normal-
1y susceptible o infectlon by many micro-
organiams; because of the wide target area
which could be covered in & single attack;
and because ordinary hyglenic Ineasures are
ineffective in preventing the sirborne rouke
of attack. Bince the particle size of an
aerosol is crucial to its ahility to penetrate
into the lung (see chapter III for detalled dis-
cussion), the method for nerosolizing a bac-
terlological (blological) agent would have
to be controllable so 85 to assure the dissemi-
nation of & large proportlion of particles less
than 5 mlerons in diameter. )

77. Aerosols of pacteriological (biological)
agents could be formed Dy three general
methods. Agents could bhe disseminated by
explosive means in much the same way 8s
chemical agents. However, the size of the
resulting particle 18 hard to control by this
method, and much of the agent mMay be de-
stroyed by the heat and shock of the &xX-
ploding munition. Particles could also be
formed by using pressure to force a guspen-
sion of the organisms through & nozZzsle.
Farticle slze is determined by the amount of
pressure, the size of the discharge orifices,
the physical sharacieristics of the agent, and
atmospheric conditlons. Size control of solid
parttcles (dry form of agent) can be achieved
by *‘pre-sizing” before dissemination. Aerosol
particies could also be produced by a spray
by releasing the agent in ldquld suspension

- into a high velocity alr streara. This principle

/__,,l/
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can be applied to spray devices for use on
high performance alreraft.

D. Dejence of maon against chemical and
bacteriological (biological) agents

«8. A comprchensive defensive system

nst attacks by chemical or bacteriological
(blological) agents would have to provide far
detection and warning, rapld jdentification
of agents, protection of the respiratory {ract
and skin, decontamination, amnd medical
prophylaxis and treatment. Some aspecta of
such & system could be dealt with by fairly
glmple equipment. Others would necesaitate
highly sophisticated apparatus. But the
whole complex would necessitate s very effec-
tive organization manned
personnel. While military units and prnall
groups of people could be equipped and
trained to protect themselves 10 & gignificant
extent, it would be impracilcable for most (i
not all) countries to provide comprehensive
protection for their entire civil population.

1. Medical Protection
Chemical attacks

79. No generad prophylactic trentment ex-
ists which could protect agalnst chemical
attacks. Antidotes {atropine and oximes) o
nerve agents of value if administered within
half an hour before or within a very short
time after exposure. Atropine 18 itself toxic,
however, and might incapacitate une
individuals given large doses. gkin can be
protected from the vapours of blister agents
by various olntments, but they are not ef-
fective against liquid contaminatlon.

Bacteriological (blologlcal) attacks

80, Vaccination is one of the most useful
means of protecting people from natural
infective disease, and the only useful means
available for prophylaxis against hacterio-
logical (biological} attacks. The protective
value of vac¢ines against small-pox, yellow
fever, diphthnerisa, and other diseases 18 fully
established, although the protection they
afford can be overcome if an immaunized in-
dividual is exposed to & large dose of the
infectious agent concerned. It i8 probable,
however, that even those existing vaccines
which are effective in preventing naturai in-
fectious diseases might afford only limilted
protection against respiratory infection by
an agent disseminated into the air in large
amounts by a bacteriological (biologicsal)
weapon, Moreover, whole populations could
not be vaccinated .against all possible dis-
eases. The development, production, and
administration of so many vaccines would
be enormously expensive, and some vaccines
might produce undesirable or dangerous re-
actions in the recipients.

g1. This picture 18 not significantly al-
tered by certaln new developments in the
fleld of vaccinatlon: eg. the use of living
bacterial veccines against tularemis, brugcel-
105l and plague; of aerosol vaccination,
which is particularly relevant to vaccination
of large numbers of people. There have been
recent advances in the - control of virus
diseases, but &t present none of these is
practicable for the protection of large popu-
lations against bacteriological (biological)
warfare.

82 Prophylaxis against
also be provided by the administration of
specific anti-sera from the blood of people
or animals previously innoculated with
micro-organisms, or products derived from
them, to increase the anti-body levels (im-
munity) in their blood., Tetanus anti-toxin
is used In this manner, and until more ef-
fective methods replaced them, such anti-
sers were used for many diseasea. It would,
however, be impossible to prepare specific
anti-sera against atl possible bacteriological
(blological) agents and 1o meke them avail-
able for large populations.

@3, Other possibilities, for example the use
of therapeutic materials before pymptoms
appear, are equally remote from practical

some diseases can
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realization. They in¢lude immune Berum,
gammaglobu.un, or drugs such as antiblotics
or sulfonamide drugs. The use of gamima-
globulin to prevent, or mitigate the peverity
disesse Iay be useful for {ndividuals
known to have been exposed. But since gam-
maglobulin 18 mede by Eeparation from
human blood, gtocks could never be avail-
able except for 1solated ceses. 1o theory,
chemoprophymﬂs (the use of drugs and
antibiotics to prevent infection) might also
be useful in the ghort term for small groups
operating at especially high risk. But it would
only be prudent to masume that the bacteri-
oclogieal (biological) agents which an enemy
might use would be those which were T&-
gistant to such drugs. :
2, Detection and Warning

g4, The requirement s to detact a8 cloud
of a chemical or & bacteriological (blological)
agent in the air sufficiently quickly for
masks and protective clothing to be donned
pefore the attack can be effective. Usually
the objective would be to try and detect the
oloud upward of the target s0 that all those
downwind could be werned. There are also
requirements for the detection of ground
contaimanation with chemical agents and
for detection equipment to enable those
under attack 0 decide when it would be safe
to remove thelr protective equipment.

Ohemical attacks

85. In World War I it was possible to rely
upon odour and colour as the primary mEeans
of alerting personnel that a chemical &
tack had been leunched. The newer more
toxlc chemical agents cannot be detected in
this way. On the other hand, presumptlve
evidence that such weapons had been used
would none the less still be of value ad WaIn-
ing. Once an enemy had used chemical wea-
pons, each subsequent attack would neces-
sarlly have to be presumed to be a possible
chemical attack, and protective measures
would have to be instituted immediately. In-
dividusls would have to mask niot only in the
air attack in which spray wes used, or when
there was smoke or mist from an unkhown
gource, or & suspicious smell, or when they
suffered unexpected symptoms such as &
runny nose, choking and tightness in the
chest, or disturbed vision, but whenever any
bombardment occurred. But because of the
uncertainty, it would be clearly desirable to
devise and provide a system of instruments
which can detect the presence of toxic chem-
icals at concentrations bhelow those having
psysiological effects, and which would give
timely and accurate warning of a chemical
attack. It would also be advantageous 1o have
test devices, collectors and analytical labora-
tory facilities In order to determine whether
the environment was sofe, as well as to
identify saccurately the specific chemical
agent used in an attack.

88, The first and essential component of &
defensive system would- be an instrument
which could detect low concentrations of &
chemical agent. However low the concentra-
tion, a person couid inhale & boxic antount in
a short tlme because he breathes 10-20 litres

- of nir per minute. Bince the human body can

sliminate or detoxify very small amounts of
many toxic materials, there is mno need to
consider very long periods of exposure—the
concern is with the exposures of only a few
hours, This 1 often referred to technically as
the Ot (concentration time) facfor. Essen-
tial requirements of a method of detection
suitable for use by military OF civil defence
personnel are that it be simple, specific,
sensltive and reliable. Typical detector kits
contain sampling tubes and /or reagent but-
{ons, papers, etc. After being exposed to par-
ticular chemlcal agents, these detectors
change colour or exhlbit some other changes
enslly obeervable without gpecial insturments.
Chernlcal detection Kits could also be used
to decide when 1% is safe to remove protec-
tive masks or other itemsa of protective cioth-
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fixed, ¢ Perform more olaborate chemn.
ledl ana) than can detection kitg,

B7. Warning devices which have been de.
vised te senaliive de that ac~

88, Ii mest be recognized that in #pite
of instmmem.a.l_ warning Aysiems, personnel
Dear the polnt of nation of a chemical
Bgent might myp) ot have sufficient time
to take Pratective getion,

Bacteriplogical {bloiogieal) attacks

89, Un.ljkeéchemical weapons, b&cteuolog-l-
cal (blolog-lch,l) Weapons cannot readily be
dlstinguished from the blologicar * 3: 2]
ground” of the environment by specific chem.
., and much lower

normal pattern in & given location, This
subject Is discussed turther

Indiidual protection

91, Protective psks are the first line of

defense all chemieal and bactertolog-
feal (blolog!ca.t) agenta, Although Protective
masks er In Appearance gndg design, they

form, which
canis

Be provided for intahis,
93. A protective mgsk,

Mratory protection against all known

And  badteriological {blological)
agents. However, & cortain Dercentage of
mukedmonnalc&nbecxpecte)dtobeoome

activateq charooal, .

T T
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¢asuaities becauge of lack of

Physical activity 15 lmp'l_nred.
Collective or cominnunal Pprotection
95. Collective protection takes the form ot

ted, The shelter could be
Burroundecd

96. These principles ot collective Protection
85 applicabie to al] enclosures arranged for
human o anima] Occupancy, They have been
used to provide Protectlon by; hastily con-
structed or improvised Held shelters, mobije
vans and armoured
or flxed sgheiters
clvilian or military Ppersonnel,

97. Once & bacteriological
tack had been Euspected or detected, it would

and econcentrate
them in a smg)} amount of fiyid, Bacteria can
then be trapped on Special filters gnd trans.

RD — SENATE

hours, Another method, the ﬂuorescent-anu-
body que, can be highiy 8pecifie, ang
15 applicabie to bacterla and same .

Bome cases, {t allows of Specifip ._ldantlﬂca.tlon

and unsatisfactory Process,
4. Decontanﬁnation
Chemiegl agents

08, Prolonged eXposure to weather
elimipates the

and

time-consumi.ng Drocessg
bamper militery operations,

98, A wide range of
used as ctecontam.tnants. the cholee depend-
ing on the partic
heu

100: Deoont-am.lna.ting eclutlons, Powders,
applicatora ang techniques have been de-
veloped for decontamj.natlng BRim, clothing,

Persona] equipment ang water. These would
heed be used im.m.ediately after an gi-
taclk.

lcal agents,
102, Decoutnm.l.nation might even need to
be extended to roads and selected areas, This

removal of eontaminated

sofl by bulldozlng, Or covering it with earth,

using explosives to spreadq a powdered de-

contaminant over g Wwide ares,
Bacteriological

Organisms, ag wilt also exposyre to high tem.
peratures, 'I'homughly eooking eXposed food
and water for at leggt fifteen minuteg

WOrk arens. A A

WaY 10 decomtaminate human beings,

E, Protection of domestic animals gng
plants against chemical ang bacten‘ologi-
cal (biologicary attacks

1. Chemical Attacks
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a. Bacteriological Blological) Attacks General category: key plochemical compo- 50) &are used 1o particular sitaatlons for
Animals nts. . quantithtive estumates of the effects pro-
Suggested approach! antigen detection bY duced.
105. Animals OF flocks could bé p‘rotect.ed _finorescent 1apelling, dyes and staining, plo- 113, For toxle agents acting on or through
gfm"g“b‘:"*;:;::;};'“g- tg?‘;g‘;f,ﬁ‘c;‘;" Bﬁ;'?_ Juminescence and fiucrescences, optical activ- the skin, the dose botbed by contact Will
© : tec- “gon nation rate,”
atic warning devices, it would be impossl- 1ty, pyrolysis products detectlon, ATP detec- often be related to the “contaminath

tlon, proteins, nucletc acids, oT others. expressed 1n mse/square metre, which indi-
ble to sssure thab the creatires would be Ge'lzefﬂl category. Biological achlvity. cﬁges to wh:f:a extent suriaces ore contamil-
sheltered at the time of sttack, Suggesied approach: Growih (increase in natde by the lgquid.

106, The idead mesns of protection f0F  cell mass OT P rhers), CO, evolution, PEOS- 113, The consequences of an attack on B
animals would be vace tlon. Vaccines have  phatase activity, substrate change (pH, Eh, populatlon are & eombination of the effects
heen developed, and many are routinely pro- O, interchangel, Pathogenic effects. P ihe individuals in it, with poth the con-

duced, for 1oot—and-mouth disease, rinder-
pect, anthIsx, Rift Valley fever. hog cholers,
Newcastle dlsease and others. Vaccination of
animal herds by gerosols 18 & promising ares
of investigation.

CHAPTER M. THE PFROBABLE EFFECTS oF CHEM- centration of agent and the susceptibility of
" ICAL AND BACTERIOLOGICAL (mo;,oemm) individusls varying over the whole ares ex-
WEAPONS ON MILITARY AND CIVILIAN PEE- posed to risk. Difierent individuals would
SONNEL, BOTH PROTECTED AND UNPROTECTED respond differently o an attack, and might

: jid_ DBve different degrees of protection. Possible
Planis A. The eﬂeci:ag ir;gmzcé;lu?gsgiaoﬂ individ long-term contamination of personnel from
107, The only hopeful approach would be P

chemical warfare agents persisting on the
to breed disease resistant plants. This l& & 109. The effects of chemical warfare agents ground and vegetation may add to the im-
regular part of most national agricuitural  o% humans, snimals and plants depend o mediate, direct efiects.
pIOZTAIIIMES, and has as its object the jn- the toxic propertles of the agent, the dose 114. Protective masks, protective clothing
crease of crop yields. But unless the exact absorbed, the rate of absorption and the and shelters and, to & certain extent, de-
identity of the bactericlogical {blological) route by which the agent enters the orga- contamination when applicable, glive pub-
agent which might be used were known well nism. Togic agents may enter the body stantisl protectlon agalnst a1l chemical war-
in advance (possibly years), it would not pe through the skin, the eyes, the lunes, or fare agents, But, as already emphasized, the
feasible to apply this principle to provide through the ga.stro-lntestmal tract {as 8 Té-

mere possession of a mesns of protection oy
protection to €rops agalnst this kind of sult of eating contaminated food of drinking mo means constitutes an absolute safeguard
atiack. contaminated 1iquids) .

against contatnination by polsons. Alarm
108. Efforts devoted to spraying fungicides 110. For & given agent sbsorbed unde? the and detection equipment is ymportant, some-
and simitar preparations %0 reduce loss after same conditions, tbe effect will be propor-  times vital, because without it timely warn-
atiack do mot sppesr 1o be onomically tional to the dose absorbed. This is why 1t 15 ing, which is essentiel to the proper use of
effective. In most cases the pest procedure is possible to define for each agent certaln protective equipment, would Dbe lacking.
to utillze avallable manpower and machines characterlstic doses, such a3 ihe dose which, Since protective measires are most effective
in planting gecond CIops. under glven conditions, will on average  when performed by trained personnel work-
ANNEX A: EAALY WARNING SYSTEMS FOR AR~ ca.useec‘lieath in 50 per cent of the individuals ing effectively in units, milltary personnel
BORNE BACTERIOLOGICAL (BIOLOGIGAL) AGENTS g‘!?"s {the 50 per cent lethal dose, or “LD  are moré likely to be provided with adequste
An ideal automatic cystern for oarly - o'y, or the dose which will cause 50 per protectiol than s civillan population.ln BILY
against an ok with bactenolwoglucna.l cent non-fatal casu_alties, or the dose which event, the civilian popu:la.tion in most coun-
(blological) agents would €0 o the fol- will have Do appreciable military affect, tries 18 simply not provided with protecﬂon
lowing cornponents: mprl These are expressed in mllligrams of agent, against chemical warfare.
. with reference to & healthy aduilt of average 115. Several chemical wariare agents which
(1) a device to collect 1arge volumes of air welght, They may also be given in terms of were Known during World War 1, and others
pnd concentrate the particulate matter ob- milligrams per kilogram of body welght. developed since, have been reported on in
talned, In & small volume of finid or on & 111. For purposes of evaluetlon it is con- the sclentlfic 1terature. However, the effects
small surface; . ) venlent to express the same idea somewhat of the more lethal modern chemical weapons
(2) = device to quantiiy and jdentify the differently in the case of gases, vapours and have not been studied ander condltions of
collected materlal; : serosols mbsorbed through ihe respiratory actual warfare, Furthermore, no complete
{3) & mechanism to Bssess the results and  passages. Here the absorbed dose depends and systematic field studies of the use of de~
boi..nitiat,ea.n alptm if necessary. on the concentration of the agent In the toliants, herbicides and riot control agents
To collect and 1dentlfy bacteriological alr; on the respiration rate of the subject, B8I€ available. The following descriptions of
(blologlcal) agents and to Initiate an alarm and on the duration of the exposure. 1f, for the probeble effects of chemical weapons,
so that protective measures can be taken in the sake of {llustration, it is assumed that based both upon evidence and on technical
sufictent time to be useful s extremely Qiffi- the average reapiration rate for groups of in- ]udgment, must therefore be regarded as
cult. This 18 so becalse, firstly, 1dentlfcatlon dividuals engaged in varlous activities re- somewhat conjectural.
of agents i8 generally time-consuming and, mains reiatively constant, 1t follows that
secondly, 1aTge and fuctuating quantities of the dose, gnd therefore the effect produced, 1. Effects of L?ﬁ;‘ gﬁeﬁﬁcm Agents on
pacterial and other organie materials exist will be directly propcrtional to the product vidua
in the atmosphere at all Wmes. Thus if of the econcentration of the agent in the 116. Table 1 provides & classification of
pathogens from a cloud relensed by &0 8€- alr (C In mmigrams/cubic metre) and the the most 1important 1ethal chemical agents,
gressor were collected, the device would need, exXposure time (tin minutes). This 13 called and notes some of their characteristics in
not only to determine whether the quantity the dosage (or ct factor), certain charac- terms of the effects they produce. More de-
collected was significantly above the normal teristic values of which (for example the LD talls are given in annex A.
amounis that might occur, put also what the

agent was, Of Bt least that, in the amount TABLE 1.—GENERAL CHARACTERISTICS OF LETHAL CHEMICAL AGENTS
' 3 .
coliected, it wBS highly dangerous to man. —_
At present, warning devices are avallable Type Tima for onset of effects Examples

which are sensitlve put nomn-specific and
these, unfortunately, would glve an unfc-

—_—

Mechanism
Tabun, Sarin, Soman.

Nerve agent G- --c-------- Interferes with fransmission  Very rapid by inhakation (a Tew
ceptably high proportion of false alarms. of nerve impuises. | nds). A
Others are belng developed which attempt 1t Nerve agent Vo ..o -~ I nterferes wi tratsmission  Very rapid by inhalation {a few Vi

of nerve impulses. seconds); Relatively rapid through

specificity, put none to date 15 in'the produc- skin (a few minutes o 2 few hours).

Blister agent. - - .-o-osoeoot Cell poison. _------------ ___ Blistering delayed hours to days; Sutfur mustard.
tlon stage. Research on this lmportant prob- . eye effects mora rapid. Nitrogen mustard.
lem ls being continued snd some of the ap- Choking agent. .. ----------- Damages Wngs. - - —---z-=- |mmediate to more than three hours... Phosgene.
proaches and technigues that are being used Blood agent- - LTI \ntesferes with all respiration. Rapid {a few seconds or minutes).-.-- Hydrogen cyanide.
in this study bre listed below TOUIMe oz mm e mmmmmmmmmm e =" Neuromuscuiar paralysis. . --- Variable (hours or daYs)-mmme - mm o Rotulinum foxin.
Classification of aqutomated biodetection )
approaches * 117. Lethal chemical agents il in rela- Nerve agents
General category! Physical particle detec- tively small doses, and o8 a rule the amount 118. These lethal compounds are readily
som. P g::;,l catgs? :;:ﬁx 19 c.:u?; sli‘lghtls‘;d Bt!:;g;r a.bsnrb?:;lthrough the tungs, eyes, skin and
. & neap . intest tract without produeing local Ir-
scfulggliémirolllum” ec m'. 2’1;1 Melimgzﬂmuon, light peath may occaslonally be caused by high ritation, and they interfere with the action

aoses of presumed incapacitating agemts and, of an enzyme (cholinesterase) essential to
e conversely, minocr effects could be caused by the functioning of the nervous ’
» adapted from Greens, v.W, “Blodetect= low doses of lethal ngents. Blister ngents ATe nerve-agent casualty who has been ex
ing and Monitoring {nstruments Open New considered with the lethal agents, since 8 10 & lethal dose will dle of
tor Environmental ‘Undersiending”, amall but significant fraction of the pereon- within & few minutes if he 18 Dot trented
Environmental Science Technology, Febru- nel attecked with such agents may die of gwiftly by means of artificial resplration and

ary 1068, pP. 104-112. pufler gerlous injury. drugs such &8 atropine or oximes. Otherwise
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Tecovery {g fenerally rapid ang compiete, Oc- After consumption of contaminated food, ling o Hght of the dlssemmat.lng adreraft;
casionally, pt may take pevers] weeks, but symptoms Usuaily appear Within twelve tg this depends op the altitude of the alrcrart
b Al

ance of 4 toms. Thege develop more has been shown tg py SOMe protectjye & zone po ¥ Dearer-the soyr .

slowly when the agent 18 absorbeqd through value, but antltoxin therapy g of Iimited 137, Because of meteorologicnt and other
the skin than when it 1s inhaled dosages value, barticularly Where large doges of the varinbles, 11 g Imposghile to make general
cause g TINning noge, contraction of the tOXIn have heepn consumed Treatment jg g €nts about the quantitative effecis of
Pupil of th, e and diffcylt in  visyal mainly Fupportive, chemic weapons Populationg The fol.

causes g Tedling of Pressure in the chest, At
higher dosages, the kkeletal] muscies gre zr.
fected—wealmeas, ﬂbrlllation, and éventuaily
Daralysig of the Tespiratory mMuscles oc-

Is estima.teci. that the mogt toxie Derve gases ability of protecti

May cause death at g dosage of about ten 1 te of the indjys al ina to
mg min/m** Ipay toxic opes are lethal gt 31?£catlhimmegeoﬁ-o?ogicar dagn;iag’::.te%hﬁg Effects or Oerve gas on Protected
dosages of up <o 400 g min/me, Might differ from whpt bad been pregicteq, troops in compag

Blister agents or vesicants and alter during the COurse of an gtiack, - 138, A" heavy attack with Blr-burst munj.

120, Mustarg 15 , typleal blister agent 128, The importance of meteorologieal pon. tiong dispersing 0n0-volatile lfqy;q nerve
which, ljke other members of thig class, also ditions on the spread of agent from its point aAgent woulg create concentrations on the

eral hourg Tebults at least In irritation and f[zed dlagramatie form the t¥pe of dosage metre, glving g MEan valye of about fiye
reddening of i the skin, and especially irp- c€ontours tg be €¥pected from g Polnt source, Brams. Thig would bhe eXtremely hazardoys,
tation of the eyes, but may even jesd to from multiple BOUrces and from 4 lnear At the same time, aerago] concentratlong
temporary blihdness, Exposure to higher con- aerig] BOUrce respectlv::]y when exposed to Would be created gver almost the entire
centrations in tne air causeg blisters and the effects of wing, 3
Bwollen eyes, Severe effects of this kind algg 129, Figure 1 (8) shows the shape of the min/ms). Thig Would produce casualtiesg
Occur when Liquid falls on the skin or into zone travelled by the chemical cloug pro- even ir there were ngo liquid hazarg.

the eyes. Blisterfng with mustarq is compar- duceq by & Polnt source (for €Xample, opne 138, To counter thig type of attack, pro-
able to second degree burns. More severe isolated Munition), at the far leti of the tective measures of g Very high order of
lesionas, comparable to third degrea burns, Innermogt, ciga.r-shaped flgure under condi- efliciency, includln,g brotective masks, light
may last for g touple of monthyg, Blindness tions of g strong wing (say, 5-20 km/h) in Protective clothing, means for decontaming,.,
may be caused, especially ir lquid ageng has the direction Indicated,

entered the eyes. Inhalation of vapour or 130. The nDumber on €ach line indicateg cal eare, would have to be Avaliahle, Pro.
8Orosol causes frritation ang Pain in the up- the dosage (Ot — CoNicentration times time) tective clothing ang rapid utilzation of gag
per respiratory: ract, ang Pneumonig MAY on the lne, The dosage gt ANy point Inside nasks woylg give a certain measure of
Supérvene. High doges of bliaster agents cause the areg delimited hy the. CUrve is gregter DProtection. But in this case, 8ubsequent de-
& generg] mtomcat.lon, simnflar to radiation than the humber indicated. On the basig contamination and mediecg] Care would pe

sickness, which-may Prove Iethaj. . of thege data, it ig Possible to estimnte the Necessary to avoid heavy letha] losses,
121. The Arat step in treating a person Who  cagualtjes when the characteristic dosages Effects of ne e n 1
bas been CXpomed to g vesleant or bligter of the agent used are Knowr, Tor exampie, ir Ota,gel;vmg:;eore:r military

agent, s to wash i out of the €yes and de- the ID §p value of the agent were 3¢ millj-

contaminate thy gjp Mild lesfons o e Eram-minutes /cupie metre, there would p, 140 An ittacklrrotm the alr with a volagie

e¥es require litle iTeatment, The blstery more than 50 per cent fatalities in the ares Nerve agen ealnst & military \nstallation
L} ‘ ked 30,

Other lethal agents Buch as Sarip, which is usually releggpg in

123, Phosgene and compoundsg Wwith sim- Eetggrgs;’ro: av;ﬂ;l-l:o?;tlfl‘: ]?;;‘;goll_eﬁ::;%' the tmpact aréa would be very heavily con.
%lva.r p;:-lyaiological_ effects w:lna used in Worlq In the form of droplets which fas onto the tamjnated; £48s8 dosages inside ang close to

OXygen and rest. Sadatlon 15 use crease gradually and Anpg)) become ip_
tr ination of the soil (expressed in .milllgmmg/ ’ }

caiiis Emggigm:gl?tidgeal& tl;; lnhjb?tlng Square metre), : mft:fous' A:ﬁenoimur l:;icturg e 104 tren b

cell Trespliratfon, Léower doseg have Mtt1e Or no 133, Flgure 1 (P) shows ¢ same phenome- E:dl fte:ci,:; flgurg 1(&;1 * downwin fren 1s

effect, non in relgtion to an arep Source guch ag c N

; ~ would result, for eXample, from attaoy by 1
co;%:inmg:nge u.;‘;;"a‘l’l“{:; ﬂm;“g?‘l_{ﬂz 8 misile Warhead i With small bomby Sarin were used 8galnst an ares of one square
casualty would ejgher die before therapy ©Or by an artlllery saivo, foaometre, the supact a&foa and the area
could begin, or ragere 800D after breathing  138. In the Cas€°0f a volatile agent released immediately downwing rom 1t would pe
fresh air. : In the form of g vapour or 8er0o80], the re. highly jet .

125, Botulinum yozip 44 bob Of the moat Sultlng cloud, carriag v towind, covers 5 Lethal ot ities i oSt dosag
eITul natural pojgns Known could FODe Whoso general shape go the same a5 i above elghty throin/m? and severe casuay.
pow: Eﬂ;ﬂ o a-"='~<:|m There the case of a pojag Bource (Pigure 1 (a) ). but tles down to thirty mg. min/ms, Some very
aTe at least six digtpes types, o?gv‘;hiéh four 1t8 dimensiong are ohviously muych Iarger and lght casuglties Would resulc 2l dosages
4 T.

Y in the form of lets, the hazard would pe effective dosage would depend 0n the loga)
E?xi'iﬁaﬁrﬁfi ‘?Z‘o?"—i%? Egtgia:ﬁuxgﬁ Very great in tl;mpact ehtetac Use all Bur-  t0DOEraphy and oo : o o conditions, but
BTow or reproduce in tl;e body, ang Polsoning T6cCes (skin, clothing, vehicles, equipment, would Tarely exceed a few tens of kilometreg,
is due eltlrely to fg toxin 'mgested It 1s Wgetation,ebc.) would be contaminated, The 142. Personne] Provided only With gas
Possible that i couldl be introduceq 1n‘to the dowWnwing bagard caused by the drirg of the Measks, but net Wearing them gt the moment

body by inhalatlon, most minute barticles woulg extend over g4 of the attack, would suffer Bubstantial logseg
126. Botultam 15 g RIghly fatal pojsg, uch smaller areq thay in the previgyy Ca%e  in and ologe to the impact ares, both. beeguse
characterizeq by genera] Weakness, hesd. Pecause only a relatively mnga); umber of of 114 effects of the Lquid and because of the
&che, divginess, doyhye vlslon, dilation of the Minute partictes Would be carried by the high gas concentration Inhaled before the
Pupils, paralygis of ‘the muygcleg €oncerneq WIL could don thetsr masgks, Purther downwind
n swallo > and difllculty of Reg- 135, Figure 1{c) shows the Zone covered mpgy would glve ssentially complete pro.
Piratory Peralysis Ig the ugyga; cause of death, BY & linenr Aerlal source, ag in & case of tection If warning were provided reasonably

*A dosage of one mg min/ms conslsts of ap 136. The emitted cloud 1s earrjeq by the Bifects of & nerve gAs attack on a town
eXposure of ope inte to 888 at 8 concen- wind and doeg Dot touch the Eround untip i 143, The Population density ip 5 modern
tration of one milligram ‘Per oublo metre, has travelleq 80me dMstance AWay from the clty may be 8,000 People per square kflometre,
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A heavy gurprise attack with non-volatile denlng OT rarely even plistering of the skin
nerve gas by bombs exploding on impact in & when the weather 18 hot and wet.

wholely unprepared towL would, especially ab ToRIDS

rush hours, cause Deavy 1osses. Hall of the
population might hecome casualties, half of
them fatal, £ about one ton of agent were
disseminated per square kllometre.

144, If such & city were prepa.red for ok~
tack, and if the preparations jncluded a clvil
defence organlza.tion with adequately equip-

ed shelters gnd protective masks for the
population, the losseB might be reduced to
one half of those which wouid be anticipated
in conditions of total surprise.

145. Although it would he Very difficult
to achieve, I there were & high level of pre-
paredness, comprising adequate warning and
effective civit defence procedures, it is com-
ceivable that most of the populat.ion would
be sheltered at the time of the attack, and
that very few would he in the streets.

146, Given o town with 8 wotal popula.tion

154. gtaphylococcus foxin ccocurs naturaily
in outbreaks of food pnlsoning—whiah 18 the
only medical pxperience with this toxin. The
symptoms nave & sudden, sometimes wiolent,
onset, with severe nauses, vomiting and dlar-
rhen. The time from ingestion of the toxin
to the onset of symptoms is usually two to
‘tour hours, although 1t ma¥ be as short
as a half hour. Most people recover in 2448
hours and death ia rare. Treatment 18 sup-
portive and immunity, following an attack,
is short-lived. The toxin is resistant to freez-
ing, to poiling foT thirty minutes, and to
concentrations of chlorine used in the treat-
ment of water. StaphylococCus toxin could
be considered 85 an incapacitating chemical
warfare agent. Symptoms can be produced
in animals by jntravenous injection, and

of 80,000, a surprise attnck with merve gas :hlemtt’g’;mmﬁy also be sective Dy the e
could thus cause 20,000 casualties, Dhall of °P ¥ - )
{hem fatsl, whereas ander ideal clreum= Psychochemicals
gtances for the defence., fatalities might num- - 156. These substances have been suggested
her no more than 2,000. It is inconceivable, for use in War BS agents which could cause
however, that the \deal would ever be at- temporaly disability by disrupting normal
tained. patterns of behavior. The idea cannot he
3. Effects of Incapacitating Chemical Agents ﬂ:ceptEd in ilts gh;lople form, :i:ce tre;e sub-
: B R stances may leal more permanent & anges,
ga:'.::‘ aiﬁcachgztg% cﬁlgslﬂléxﬁlsm;iog\ig particularly in individuals who are mentally
on normal health people & tempOTary, Yever- g?zaﬁg_c‘?:u:rmzh‘:n:;i;n d;:;;:“gg:::&?
sible disability with few if aDy permanent ef- very high doses which would be- dimicult tc;
fects. In your children, old people and those exc,{u deg qurin ' we in war, can cause ir-
with impaired heslth, ihe effects may some- tie d g et iral
N mea be aggravated. They BTe cailed in- reversible amgaeﬂ;r ;" cen Ay nf““‘“s sys
capacitating because the ratio between the t’;:; oll;aggen ar?;?cuiarlsycs(e):erzm :;Lsctgou;n
lothal and incapacitating doses 1s very high. P ¥

children.
The types which could have & pcﬁs::n;ef rsr:fl;_ 156. Compounds cuch 88 LSD, mescaline,

{ary use are limited by requiremen .
psilocybin, and a series of penzllates which
&y, cpntro;}ed ﬁmtary effectivencss and 860~ oause mental disturbance—-etther stimula-
nomic &v 1abilty- . . tion, depression O hallucination——could be
Tear and harassing gases used as incepacitating agents. Mental dis-
148. Many chemical compounds fall into turbance is, of course, & very complex phe-
this categoTy, of which w-chloracetophenone pomenon, and the phychologlcal state of
(CN), ortho—chlorobenzylidenemalononltrile the person exposed to & psychochem‘lcal, as
(CB), and adamsite (DM) are probably the wellasthe properties of the agent,would pro-
most jmportant. Thney are golids when pure, foundly influence its manifestations. But,
and are disseminated 6S aerosols. despite the variation 1D responses hetweeD
140. Elther B8 vapour Of in areosol, tear individuals, all those affected could neither
and harassing gases repidly - produce irrita- be expected 1O act rationally, nor to take
tion, smarting and tears. These symptoms the initiative, nor thake logical decistons.
disappear qulckly after exposure ceases, The 157. Psychochemicals do more than cause
entire respiratory tract may &lso be irritated, mental disturhance. For example, the general
regulting in 2 running nose and pein in the symploms from the phengilates are jnterfer-
nose and throat., More severe exposures can ence with ordinary actlvity; dry. fAushed
produce & burnlng sensation in the trachea. gkin: irregulaf heartbeat; urinary retention;
As n result, exposed persons experience qait- constipation; slowing of mental and P8y~
ficulty in breathing, attacks of coughing and chileal activity: nerdache, giddiness; disor-
occasionally, naused and headaches. jentation; hallucinations; drowsiness; 0CCA&=
150, Extremely high dosages of tear and slonal maniaeal pehaviour; and increase in
haressing gases can give rise tO pulmonary body temperature. While these effects have
edema {Auid in the lungs).Dea.ths have been not keen fully studied, here would e B
reported in three cases after extraordinary significant risk of affected jndividuals, par=
exposure 1o w-chlora,cetophenone (CN} In & tieularly military personnel. becomling &sec-
confined space. - ondary casualties due to unco-orﬂ.‘lna.ted be-
151. The eflects of adamsite (DM) are more haviour. A single dose of 0.1 to 02 ME
persistent. Nausen is more severe and vomit- 1L8D25 wilt produce profound mental dls-
ing may occur. turbance within half &n houar, the condi-
152. Results of experlments on yarious tiom persisting for about ten houTs. Thisg dose
species of ammals {see annex B) and some 18 aboutl & thousandth of the lethal dose.
observations of human responses 1ead to the 158, Treatment of the symptoms of psy-
following tentative conclusions Pirst, CB 18 chochemicals is mainty supportive. Perma-
the most irritating of these Eases followed nent psychotic effects may occur in a very
by adamsite (DM) and w-chlomcetophenone small proportion of individuals expased tO
(CN). second, the tolerance limits {highest 1L.SD.
concentration which a test subject can toler- 159. It is grtremely difficult to predict the
ate for one minute) of DM and CS ate about effects which an attack with pﬂydhochemlcal
the same. Third, the least toxlc of the tear agents would produce in a large population.
gases 18 cs, followed by DM and then CN. Apart from the gomplicatlon of the varying
Fourth, human beings vary in their gensi- reaction of exposed individuals, there could
tivity to, and tolerance of, tear and harass- e strange interactions within groups. A few
ing gases. ‘And fOnally, the toxieity of these affected individuals might stimulate their
gases varies in different animal species and fellows tO hehave irrationally, 1D the same
in different environmental conditions. way as unaffected persons might to some eX=
153, The symptorns caused by tear goses tent offset the reactlons of those affected.
disappear, 88 tears wash the agent from the Since the probability of fatal casualties e
eyes, and 1f the viciim gets out of the tear sulting directiy from exposure 1s low, S0mE
gas atmosphere. Some, however, ¢ause red- normal group activity might pe sustained.

Protective masks would’ probably provide
complete protection gince practically all po-
tential psychochemical agents, 1T used a8 of-
fensive WeapOLS, would be dessiminated 88
nerosis.

4. Other Effects of Chemlcal Agenta
Effects on animals

160, The efiects of lethal chemical agents
on higher animals are, in general, similar o
those on man. The netve agents also kill
{nsects.

Effects on plants

161, A varlety of chemicals kill plants, but
as already indicated, Httle is known about
their long-term efiects. The eflective dose
ranges Of defoliants vary according to the
particular species of plant attacked, its age.
the meteorological conditions and the de~
glred effect: e, plant death or defoliatlon.
The duration of effect usually lasis weeks o
monthg. Some chemicals kill all plants indis-
criminately, while others are selective. Most
defoliants produce their effects witbin a few
weeks, although a few species of plant are
so0 sensitlve that defoliation would ocour in
a period of days.

162. An appHeation of defoliating herbi-
cide* of approxlmately 3 gallons {52 pounds)
per ocre {roughly 36 kg per hectare) cal
produce 65 peT cent defoliation for six to nine
months in very densely forested areas, put in
gome circumstances some species of trees
will die. Significantly lower doses suffice for °
most agricultural and industrial uses
throughout the world. Defoliation 1s, of
course, a natural process—inore common in
trees in temperate ZONES than in the troples.
Esgentially what defoliants do 18 trigger
defoliation prematurely.

163, Desiceatlon {the drying out) of leaves
results in some defoliation, although usually
the leaf-drop 18 delayed, and the plant would
not be killed without repeated application
of the chemical. Chemical desiccants cause a8
rapid change in colour, usually within a few
hours.

B, The effects of bacteriological (biologica.l’)
agenis on individuals end populations

184. Mankind has been spared any experi-
ence of modern bacterioiogical (biclogical)
warfare, so that any discussion of its possible
nature has to be based on extrapolatipn from
epidemiological xnowledge and laboratory
experiment. The number of agents which
potentially eould be used in warfare is 1imited
by the constraints detailed in chapter I. On
the other hand, the variability which char-
acterlzes all living matter makes it conocelv-
able that the application of modern knowl-
edge of genetic processes and of selection
could remove some of these limitations. Some
species of micro-organisms consist of a num-
per of strains characterized h¥ different
degrees of virulence, antigenic constitution,
susceptibility to chemotherapeutic agents,
and so on, For exampie, stralns of tularaemisa
bacilli isclated in the United States uré gen-
erally much more virulent in human beings
than those found in Europe of Japsn. Foot-
and-mouth disease virus 1s enother well-
known example of an organlsm with varlous
degrees of virulence. The situation with
bacterlological (biological) weapons 1s thus
quite different from that of chemical weap-
ons, where the characteristics of a given com=
pound are more specific.

1. Effects on Individuals

165. Bactericloglical (biological) agents
could be used with the intention of killing
people OF of incapacitating thern either for
a short Or & long period. The agents, how-
gver, cannot be rigldly defined as either lethal

or incapacitating, gince their effects BTE de-

— e —

»*For example, the commonly used #2.4-D"
and “2,4,5-T" which are the butyl esters of
(2,4-dichlorophenoxy) acetlc acid and (3.4,5-
frichloropbenoxy) acetlc acld.
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pendent upon many factors relating not only
to themselves but also to the Individuals they
attack, Any disease-producing agent intended
to ncapacitate may, under certaln condi-
tions, hring about a fatal disease. Blmilarly,
attacks which might be Intended to pro-
woke lethal effects might fall to do so. Exam-
ples of naturally occurring lethal disease are
shown In table 2 and representative lncapac-
itating diseases in table 3. A detalled list
of possible agents, with a brief description of
thelr sallent cheracteristics iz given in an-
nex C.

166. A number of natural diseases 0f man
and domestic anlmals are caused by mixed
infections (eg., swine influenza, hog chol-

era). The possible use of two or more differ-

ent organiems 1n combination in bacteric-
Jogical (blological) warfare needs to be
treated serlously becsuse the resulting dls-
eases might be aggravated or prolonged. In
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pome 1nstances, however, two agents mipht
interfere with one another and reduce the
severlty of the lllness they might cause sepa-
rately. -

1849. ‘The effects of some forms of bacterio-
logical {biological) warfare can be mitigated
by chemotherapeutlc, chemoprophylactic
and immunization measures (for protec-
tion see chapter I and annex C of this chap-
ter). Specific chemotherapeutic messures are
effective agalnst certaln dlseases. but not
agalnst those caused by viruses, But it may
not always be possible to apply such meas-
ures, and they might not elways be success-
ful. For example, with some diseases early
therapy with antibiotles 18 usually success-
ful, but relapses may occur. Moreover, re-
sistance agalnst antibiotics may develop In
almost all groups of micro-organisms, and re=-
sistant strains may retain full virulence for
mah a5 Well as for animals. .

* TABLE 2.—EXAMPLES OF AGENTS THAT MIGHT BE USED TO CAUSE DEATH

Incubation Effect of -Likelihood of
riod specific spread from
Agents Diseases f:ays) therapy man fo man
VITUSe8. e e RS Eastarn equine encephalitis.._ 5to15.______
Tick-borne encephatitis, Tiofd
Yellow fever_______......._- 3to6.._.
Ricketsia0. ... .evrorooomocmc e - Rocky Mountain spotted fever. 310 10___
Epidemic typhus_._ _..---- 8o 15
[T Y AR Anthrax..._._.
Cholera________
Plague, pneumonic.
Tularaemia_

Typhoid_._ _

1 Unless veclor present.

TABLE 3.—~EXAMPLES OF AGENTS THAT MIGHT BE USED TO CAUSE INCAPACITATION

Incubation Effect of Likelihood of
period specific spread :
Agents Dissases (days) therapy man to man
VUSRS . e e ccammmm——————ae Chikungunya fever__.....__.
Dengie faver. ... .. -
VYenezuelan equing
entcephalitis.

. 1Unless mosuit vector presant.

Possible bacteriological (bicloglcal) agents

168. Victims of an attack by bacteriological
(blological) weapons would, In effect, have
contracted an Infectious disease. The dlseases
would probably be known, but their symp-
toms might be clinically modifled. For ex-
ample, Apart from the deliberats genetic
modification of the organism, the portals of
infection might be different from the natural
routes, and the disemse might be forelgn to
the geographical area in which it was de-
lberately spread. Posslble bacteriological
{biclogleal) sgents representing diseases
caused by the main groups of relevant micro-
organisms are: .

169. Antkraxr; Under natural condltions,
anthrax is a disease of animals, the maln
source of infection for man belng cattle and
sheep, 1ts vernacular synonym “wool sorter’s
disease’” indicates one way men used to con-
tract the disease. Depending on the mecha-
nism of transmission, a cutaneous (skin)
form (contadt Infectlon), an lntestinal form
(alimentary tnfection), or pulmonary form
{airborne infection) may develop. The lung
or resplratory form is most severe, and un-
less early treatment with antibiotlca ls re-
sorted to, death enhsues within two-three
days in nearly every case.

170. Antiblotic propbylaxis is poseible, but
would have to be prolonged for weeks, since
it has been shown that monkeys exposed to
anthrax aerosol die if antiblotic treatment is
discontinued after ten days. In certaln coun-
tries, severnl types of vaccines are employed,

" but their value has not been fully evaluated.

171. The anthrax bacillus formsa very re-
sistant spores, which live for many years in
contaminaterl areas, and which constitute
the most dangerous risk the dlsease presents,
From epidemiological observations, the in-
halation, infectious dose for maan 1s estimated
at 20,000 spores. Experiments o anjmals
show that anthrax can be combined with in-
fluenzsn infectlon or with some noxlous
chemical agent, snd that the susceptibility of
the animal to airborne anthrax infection ls
then markedly enhanced.

173. With gultable expertise and equlp-
ment large masges of anthrax baclli can be
easlly grown, and heavy concentrations of
resistant anthrax spore aerosols can be made.
Such aerosols could result in e high propor-
ton of deaths in & heavily exposed popula-
tion. Immunization could not be expected to
protect against a heavy aerosol attack, The
soll would remaln contaminated for a very
Iong time, and so threaten live-stock farm-
ing.

173, Coccidioidomycosis: This disease,
which is also called desert fever, Is caused
by & fungus found in the soll of deseris In
the United States, South America ahd the
TUBSR. The spores of the fungus are very
stable, and can easlly be disseminated as an
aarosol, If ‘they are inhaled, pneumonda with
fever, cough, ague and night-swesatinig, and
muscle palns follow after an Incubation
perlod of one-three weeks, Ih rtnost cages,
recovery from the dlsesse cccurs after some

weeks of 1liness. An allergle rash sometimes -

breaks out during the first or second week
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of the illthess, and can be cant for
proper diagnosis. Treatment presents great
difficultles,

174, Plague: Under natural condlitions,
small rodents, from which the disease 1
tranamitbed by fleas, are the main source of
human infectlon with plague. This is how
“bubonic” plague developg. If the plague
microbes are inhaled, pneumonle plague de-
velops after a three-to-five-day lncubatdon
period. The patlent suffers from severe pen-
eral symptoms ahd if untreated, normasally
dies within two to three days. A patient with
pnoumonic plague is extremely contaglous
to contacts.

1T76. Preventive vaccination is moderately
effective agalnst bubonic, but not pneu=-
monie, plague. If administered early, strep-
tomycln treatment may be successful.

178. In a study of experimental pulmonary
plague In monkeys, it was found that an
average dose of only 100 bacteria caused fatal
dlsense in half the animals tested. Animal
experiments have also show that particles of
1 mierotnetre diameter (1.25,000 of an inch),
containing single microbial cells, can cause
primary pneumonia, with a rapid and fatal
outcome. If the aerosol is formed by larger
particles (5—10 micrometres dlameter) micro-
bial celly are deposited in the nose and other
reglons of the upper resplratory tract, and
primary focl of the disease develop in the
corresponding lymphatic nodes. A fatal gen-
eralized infectlon may then follow.

177. A large mass of plague bacterla could
be grown, and probmbly lyophilized (freeze-
dried) and kept in storage. The agent is

. highly infectlous by the aerossl route and

most populatlons are completely susceptible,
An effective vaccine agalnst this type of dis-
ease 1s not known, Infection might also be
transmitied to urban and/or fleld rodentsa
and natural focl of plague may be treated.

178. @-fever: Under natural conditions, Q-
fever 1s a dlsease of animals, the maln aources
of infectlon to man being sheep, goats and
cattle. The infection is transmitted most fre-
quently by the air route. :

179, An incubation peried of two to three
weeks follows the inhalation of the infectious
material A severe attack of \nfiluenza-like il1-
ness follows, with high fever, malaise, joint
and muscle pains, which may be_followed 1n
fire to slx days by pneumonia, In untreated
cases, the lliness lasts two to three weeks;
the patient feels exhausted and is unable to
do normal work for everal weeks, But the
disease can be successiully treated with broad
ppectrum antiblotics {tetracyclines) ., Prophy-
lactic vaccines have heen prepared 1 some
countries, but have not yet beem proved sult-
able for large-scale use.

180. The agent causing the disease 13 &
rickettsla, and ls extremmely Infectlous for

man, An epldemic of Q-fever cnce occurred -

due to contaminated dust which was carrled
by the wind from a rendering plant some ten
kilometers away. Q-fever is alse a common
and slgnificant laboratory hazard, even
though it 18 only rarely trabismitied [rom
man to man. The high susceptibility of hu-
mans to this agent has been demonstrated in
volunteers. '

181. Q-Tever rickettsine are extraordinarily
reslstant t0 environmental factors such as
temperature end humidity., Very Iarge
amounts can be produced in emhryonated
chicken eges (20,000 milllon mirco-organlsms
par millflitre} and can be stored for a long

period of time. A Q-fever agrcsol could pro- - -

duce an lncapacitating effect in a large pro-
portion of the population of an attacked aren,
The infective agent could persist in the en-
vironhment for months and infect anlinals,
possibly creating atural food of infectdon.
182, Tularaemia: Under natural conditions,
tularaemila 15 a disease of wild anlmals, the
source of human infection being rodents,
.especially rabbits and hares. When 1t ocours
naturally in human beings, who are wvery
susceptible to the disease, skin lesions with
awelling of the lymph nodes are its usual
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manifestation (infection by contact with sick
and dead animals, or by way of ticks and
other vectors). Infectlon can also occur
through the eye and the gastro-intestinal
tract. The pultmonary form (airborne infec-
tion) Is the more serigus, Pulmonary tula-
raemis is associated with general pain, Irri-
tant cough, general malaise, efc., but in
Europe and Japan mortality due to this form
of the disease was Dnever higher than 1 per-
cent even before antibliotics became avail-
able. American tularaemis strainsa in the
other epidemics have beeh assoclated with a
mortality rate as high as 20 percent despite
antibiotic treatment. Usually treatment with
streptomyein or tetracycline is highly effec-
tive, A tularaemla vaccine developed in the
Soviet Tnion 18 also highly effective.

183, The agent causing the disease is a
microbe which 1s very sensitive to common
disinfectants, but which is able to survive
for aa long as a few weeks in contaminated
dust, water, ete.

184. Aerosols of tularaemia have been
tested on volunteers. The inhalation infec-
tlous dose for man is about ten to tweniy-
five microbes, and the incubation pertod five
days. By Increasing the inhaled dose a hun-
dred times, the incubetion period shortens
to two to three days. Owing to its easy aerosol
fransmission, tularaemia has often Infected
laboratory workers.

185. The mlcrobiological characteristics are
similar to those of the plague baclllis (al-
though antiblotic treatment and vaccination
prophylaxis are effective). Both lethal and
incapacitating effects are to be expected. The
disease 18 mnot transferred from man to
man, but long-lasting natural focd might be
created.

186. Venezuelan equine eéncephalitis virus
(VEE): In nature, VEE is an infection of
animals (equines, rodents, birds) transmitied
t0 man through mosguitos which have fed on
Infected animals.

187. The disease has sudden onset, with
headache, chills and fever, nausea and vomit-
Ing, muscle and bone pains, with encephalitis
occurring in a very small proportion of cases.
The mortality rate is very low and recovery
1s usually rapid after a week, with residual
weakness often persisting for three weeks.
No apecific therapy 1s available. The vaccine
1s still In the experimental stage.

188. Numerous laboratory infections in hu-
mans have been reported, most of them afr-
borne. In laboratory experiments, monkeys
were infected with aerosolized virus at rela-
Hvely low concentrations {abowut 1,000 gulnea
plg infectlous doses).

189. Since the virus c¢an be produced In
large amounts In tissue culture or embryo-
nated eggs, and since airborne infectlon read-
ily occurs in laboratory workers, concentrated
acrasols could be expected to incapacitate a
very high percentage of the population ex-
posed. In some areas, persiatent endemic ln-
fection in wild anlmals would be established.

190. Yellow fever: In nature, yellow fever
18 primarily & virus disease of monkeys,
transmitted to man by a variety of mosquitos
(Aedes aegypti, Aedes simpsoni, Hamagogus
species, ete.}. After an Incubation perlod of
three-51% days, influenza-like symptoms ap-
pear with high fever, restlessness and nausesa.
Later the liver and the kidneys may be serl-
ously affected, with jaundice and diminished
urinary excretion supervening. The very se-
vere forms end In black vomitus and death.
In a noh-lmmune population. mortality rates
for yellow fever may be as high as 30—40 per
cent. There 1s no specific treatment, but pro-
Phylactic vaccination, belng highly effective
1s widely used in yellow fever endemic areas.

2. Efftecta on Populations

191, Other than for sabotnge, the use of
aercsal clouds of an-agent 1s the most ilkely
form of attack in bacteriological (blological)
warfare. For example, material can be pro-
duced containing infective micro-crganisms
at a concentration of 10,000 million per gram.
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Let us suppose that an aircraft were 10 spray
such material so as to produce an aeronsol
line source 100 kllometres in length across
a 10 kllometre per hour wind. Then, assum-
ing that 10 per cent of organisms survived
aerosolization, and that subsequent environ-
mental stresses caused them to die at a rate
of b per cent per minute, about 5000 square
kilometres would be covered at & concentra-
tlon such that 5G per cent of the unprotected
people In the area would have inhaled a dose
sufficlent to infect them, assuming that the
Infectlve dose Is about 100 micro-drganlsma
per person. This particular calculation 1is

valid for apents such asg those which cause’

tularaemia, plague, as well as for some vir-
uses. The decay rate of the causative agents
of Q-fever, anthrax and some other infections
1s much lower and the expected effect would
be still greater, :

192. The effects of bacteriological (biologi-
cal) attacks would obviously vary according
to clreumstances, Military personnel equip-
ped with adequate protective meesures, well
tralned in their uze and provided with good
medical setvices could, If warned of an at-
tack, be able to protect themselves to a
considerable degree, But effective early warn-
ing and detectlon systems do not yet exiat.
On the other hand, attacks on civil popula-
tions are likely to be covert and by surprise
and, at present no civilian populations are
protected. Unprotected military or civilian
personnel would be at complete risk, and

August 11, 1969

panic and irrational behaviour would com-
plicate the effects of the attack. The heavy
burden which would be imposed on the med-
ical services of the attacked reglon would
compound disorganization, and there would
be s major risk of the total disruption of
all adminlstrative services.

193. In view of the exiensive anti-person-
nel effects associated with agents of the
kind with which this report iz concerned, it
18 useful to view them apainst the area of
effect of a one-megaton nuclear explosion,
which as is well recognized, would be suffi-
cient to destroy utterly a town with a popu-
lation of a million. It should of course be
emphasized that direct comparisons of the
effects of different classes of weapons are,
at best, hypothetical exerclses. From the
military polnt of view, éffectiveness of &
weapon cannot be measured just in terms of
areas of devastation or numbers of casualties,
The final criterion will always be whether a
specific military ohjective can be achieved
better with one than another set of weapons.
The basic hypotheses chosen for the com-
parison are rather artificlal; and in particu-
lar, environmental factors are ignored. But
despite this Umitation, table 4 gives data
that help to place chemical, bacteriological
(biclogical) and nuclear weapons in some
perspective as to size of target area, numbers
of casualties Inflicted, and cost estimates for
development and production of each type of
weapon, The figures speak for themselves,

TABLE 4.—COMPARATIVE ESTIMATES OF DISABLING EFFECTS OF HYPOTHETICAL ATTAGKS ON TOTALLY UNPROTECTED
POPULATIONS USING A NUCLEAR, CHEMICAL, OR BACTERIQLOGICAL (BIGLOGICALY WEAPON THAT COULD BE CARRIED

BY A SINGLE STRATEGIC BOMBER

Type of weapon

Criterion for estimate Nuclear {l megaton)

Chemical (15 tons of

Bacteriological (biological,
nerve agent) (10 tons 1) ¢ gicat)

Areaaffected _____________ Upto 300 km12
Time delay before onsetof  Seconds

effect.
Damage to structures.

- Destruclion over an area of
100 km.1
Other effects i

UPtoGOkm2__.... . _____. UP 1o 200,000 km 2,
Minutes________._ . _ Days.
MNome______ ... Nane.

Canl

Rad tion in an
area of 2,500 km.a for 3-6

. months,

Possibility of later nermal  3-6 months after attack_.___.__
use of affected area after
attack.

Maximum effect on man_._. 90 percent deaths

Multiyear investment in
substantial research and
development production
capabitity.?

$5,000-10,000 miilion

Possibla epidemic or estab-
lishment of new endemic foci
of disease.

Afler end of incubation period
or subsidence of epidemic.

ion by Per st
of agent from a few days to
5.
Limited during period of con-
tamination.

50 percent deaths___._______ . 50 percent maorhidity; 25 percent
deaths if no medical
intervention.

$1,000-5,000 mitlion.

11t is assumed that mortality from the disease caused by the

agent would be 50 percent i no medical treafment were available,

11t is assumed that indicated cumutative Invostments in research and development and production plants have besn made to
achieve a substantial independent capability. Individual weapons could be fabricated without making this total investment.

3. Effects on Animals

184. The way bacteriological (blologlical)}
weapons might be used agalnst stocks of
domestic animals would probably be the same
as that used in attacks against man, Rep-
resentative diseases and thelr characterls-
tics are shown in table B,

185. Viral infections probably cause the
most important diseases of domestic animals
and could have more devastating effects than
diseases produced by other types of patho-
gens, Since many of the organisms which
cause infectlous diseases in domestic animals
are also pathogenic for man, and since some
of them may also be readily transmitted from
anlmals to man, either directly or by vectors,
such attacks might also affect the human
populaticn directly. Attacks upon livestock
would not only result in the immedtate death
of animals, but also might call for compul-
sory slaughter as a means of preventing the
spread of infection,

196. Covert bacteriological (biological) at-
tack during peacetime directed agalnst do-
mestic animals could give rise to serious
political and economic repercussions if large
numbers of stock were affected. For example,

Afrlean swine fever occurs endemically on the
African continent as a subelinical disease of
warihogs. In 1957 it was accidentally brought
from Angola to Portugal, and then in 1960
to Spain. Despite strict and extensive veteri-
nary messures that were enforced, losses in
plg breeds were estimated to amount within
& single year to more than $8,000,000,

187, Isolated attacks against stocks of do-
mestle animals during wartime would have
only & nuisance value. However, if a highly
infectious agent (e.g., foot-and-mouth dis-
ease) were used, even a local attack could
have very widespread effects because of
spread by the normal commercial movement
of animals, particularly in highly developed
countries. Extenslve attacks with travelling
clouds could, however, lead to a disastrous
state of affairs. The history of myxamatosis
(& rabbit disease) in Europe provides a par-
allel, Not only did it drastically reduce the
rabbit population In France, into which it
was first Introduced; 1t immediately spread to
other countries of Europe, including the
Unilted Kingdom. The risk of the uncon-
trolled spread of infectlon to a number of
countries is-an important consideration in
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the use of some bacterlological (biological)
Wweapons,

198. The possibilities of protecting domes-
tic animal stocks against bacteriological (bio-
logical) attacks are so remote -that they are
not woyth discussing.

 TABLE 5.—EXAMPLES OF DISEASES THAT MIGHT BE USED
TO ATTACK DDMESTIC ANIMALS

DISEASL ANIMALS ATTACKED

Viruses: .
Alrican swing lever_______ Hogs.
Equine encephalitis___.___ Horses.
Foot-and-mouth disease.__ Cattle sheep, hoga
Fowl| ﬂlague.. ﬁhn:kens, turkeys.

logs.

- Chickens, turkeys.

- Cattle, goats, sheep.

Cattle, sheep, oxen, goals,
water buffatoes.

Caltle, horses, mulgs, hogs.

Rift Valley fever. ..
Rinderpest..__.__.____.__

Vesicuiar stamatitis_ ...

Ricksettsiae:
Veldt disease ._. (Cattle, sheep, goals.
Q-fever_. - Da.

Bacteria:
Anbhrax_ ... ... Catlle, sheep, horses, mules.
Brucellosis_ .. ... .. . Catlle sheep, goats, hogs,

horses, .
Glanders................. Harses, mules.
ungi:

Lumpy jaw_..._._________ Catlle, horses, hogs.
Aspargillosis_ ... ... Poultry, cattle.

4. Effects on Plants

199. Living micro-organisms could also be
used to generate diseases in crops which are
economically important either as food or as
raw material (e.g., cotton and rubber}. Sig-
nmicant food crops in this respect include
potatoes, sugar-beet, garden vegetables, soya
beans, sorghum, rice, corn, wheat and other
cereals and fruits, Obviously the selection
of the target for a blological atteck would
be determined by the relatdve importance of
the crop in the natlonal dlet and economy.
Dellberately Induced epiphytotics {plants dis-
sase epldemias} could In theory have serlous
national and international consequences. .

200, The fungal, bacterial, or viral agenta
which could be used agnlnst plants are shown
in table 6.

201. With a few minor exceptions, the plant
viruses could be cultured only in living plant
aystems, the causal agent belng found only
In the plant tisfues and julces. Virus diseases
are transmitted principally by lnsect vectors
and to some extent by mechanical means,

202, Bacterial agents which attack plants
can persist for months on or in the plants.
All of them can be cultured on artificial
media. Normally, plani, bacterla are not dis-
seminated to any great extent by winds; the
principal methods for spread in nature are
Ingects, animals (including man) and water.
Roin can spread bacteria locally, while in-
sects and animals .are responsible for their
more extensive gpread. It 15 concelvable that
bacterial piant :pathogens could be adapted
for deliberate serlal dissemination.

203. Plant fungl, which cause some of the
most devastating diseases of important agri-
cultural crops, are disseminated mainly by
winds, but also by insects, animals, water and
man, Many fungal pathogens produce and
liberate into the air countless numbers of
small, hardy spores which are able to with-
stand adverse climatic conditions, The epi-
demic potential of & number of fungal patho-
gens 15 considerable,

204, In theory there are measures which
could protect crops against bacterlologleal
(biological) attacks; but at present their po-
tential cost rules them out in practice. There
iz no easential difference between the coun-
ter-mensures which would have to be intro-
duced to counter bacterlological (biologlcal)
weapons and thase employed normally to con-~
trol plant diseases In peacetime. But the use
of bacteriological ¢(biological) weapons to de-
stroy crops on n large scals would imply that
the attacker would chocsa agents capable of
overcoming any known, economical method
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of protection. Advanced countries might, es
a precautlonary measure exchange suscep-
tible plants by more resistant strains, This
would be difficult for countries whose agri-
cultursal standards were not high, and which
would be the most vulnerable to bacterio-
logical (bilological) attacks on their Ccrope,

TABLEG.—EXAMPLES OF DISEASES THAT MIGHT BE USED 10
ATTACK PLANTS

. Liklihood
Diseases of spread
Viruses_..__.__ Cornstunt__._________. ______ High.
Hoja blanca (rice)____. Da.
Fiji disease (sugar cane}_ _ Do.
Sugar beet curly top___. Do.
i Potato yellow dwari__ . Do
Bacteria___.... Lea blight (rice)__ Do.
Blight of corn___. - Do.
Gummosis of sugarca Low.
Fungi_________ Late blight {potata) - Yery high.
Cereal rus . Do.
Rice blast__. _ . Do
Corn rust.... -. High.
Coffeerust, ________________._ Very high.

b. Factors Influencing the Effects of Bacteri-
ological (Biologleal) Attacks
Exotic diseases

2056. Any country which rescrted to bae-
terlological (biologlcal) warfare would pre-
sumably try to infect, with a single blow, a
large proportion of an enemy population’with
an exotic agent to which they had not be-
come Immune through previous exposure.
Buch exotic agents would lead to the appear-
ance of diseases which normally had not og-
curred before in a given geographical area,
elther because of the absence of the organism
irvolved (e.g., foot-and mouth disegse in
North America or Japan), and/or of natural
vectors (e.g., Japanese or Veneruelan ence-
Phalltls in Europe, Rocky Mountain apotted
fever in many countries). In addition, a dis-
ease which had been controlied or eradicated
Ifrom an area (e.g., urban or ciassical yellow
fever from many tropical and sub-tropical
countries, epidemic typhus from developed
countries) might be reintroduced as & result
of bacteriological (blological) warfare.

Altered or new diseases

204. Deliberate genetic steps might also be
taken to change the properties of infectious
agsnts, especlally in antigenic compaosition
and drug resistance. Apart from genetle
changes that could be induced In known
organisms, it is to be expected that new in-
fectlous diseases will appear naturally from
time to time and that their causative agents
might be used in war. However, it could not
therefore be assumed that every outbreak
of an exotlec or new disease could hecessarily
be a consequence of & bacteriological (bio-
logical) attack. The Marburg disease, which
broke out suddenly in 1967 in Marburg,
Frankfurt and Belgrade, was s good exatnple.
It was acquired by laboratory workers who
hed handied blood or other tissues of vervet
monkeys which had been recently caught in
the wild, and by others who catne Into con-
tact with them. Because the outbreak oc-
cwrred in medical laboratories it was very
skillfully handied. In other eircumstances, it
might have spread widely before it was con-
trolled,

BEpidemlc spread

207. As already emphasized, a wide variety
of agenta can infect by the Inhalation route,
80 that In & bacteriological (blological) at-
tack a large number of persons could be In-
fected within a short time. From the epi-
demiological point of view, the consequences
would differ depending on whether the re-
sultant disease was or was not transmissible
from man to man, In the latter case the
result would be a once-for-all disaster, vary=
Ing In scale and lethallty according to the
nature of the organism used and the num-
bers of people affected. The attack would
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undoubtedly have a strong demoralizing ef-
fect on the unafected as well as the affected
population, and it would be in the nature
of things that were would be a breakdown
of medical services,

208. If the Induced disease were easily
transmisslble from man to man, and If it WaS
one against which the population had not
been effectively immunized, it 1s possible to
imagine what could happen by recalling say,
the periodical appearance of new varieties
of influenzs virus, e.g. the 1957 influenza
pandemie. In Ozechoslovakin (population
about 14 million), 1,800,000 influenza pa-
tlents were actually reported; the probable
total number was 2,600,000, About 50 per
cent of the sick were people in employment
and thelr average period away from work was
8ix days, Complications necessltating further
treatment developed in 54 per thousand of
the cases, and about 0.2 per thousand died.
Those who are old encugh to remember the
1918 Influenza pandemile, which swept over
most of the world, wili Judge the 1957 out-
break as a mild affair,

Busceptibiiity of population

309. A very Important factor in the effec-
tiveness of an aeroscl attack is the state of
Immunity of the target population. Where
the population ts completely lacklng in spe-
clfic immunity to the agent which is dis-
seminated, the incldence and severity of dis-
ease are llkely to be exceptionally high, Nat-
uraliy occurring examples of Yery severe epi-
demics in virgin populations are well khown
(e.g. mensles in Pijt, pollomyelitis and in-
fluenza in the Arctic). A similar result fol-
lows the introductlon of a suspectible popu-~
lation (often a milltary force) into an al-
ready infected area. Thus there was & high
prevalence of dengue fever in milltary forces
operating in the Pacific in World War O
sametimes affecting as many as 25 par cant
aof the operational strength of a unit, The
local populetion suffered relatively little from
the disease because they had usually been
infected early in life, and were subsequently
Immune.

Populations of incressed vulnerability

210, Malnutrition: Recent statlstical
studies reveal a clear associatlon between
malnutrition and the incidence of Infectious
disenses. FAQ, WHQ and UNICEF have
pointed out that in developing countries, a
shortage of nutritious food 1s a major factor
in the high mortality rate due bo Infectious
diseases, particularly in children.

211. Housing and clothing: PrimItive hous-
ing and inadequate clothing would lead to
an Increased vulnerabllity to bacterlological
(biological) and more particularly chemical
weapons. Milltons of people live in houses
which are permeable to any sort of airborne
infection or poison, and milllons aré inade-
gquately clothed and walk farefooted.

212. Other conditions which characterize
poor populaiions have a deflnite Infiyence
on the spread of infections. Large familles
increase the opportunlties for contagtous
contact, Inadequate housing, lack of potable
water and, In general, bad sanitation, a low
educational level, numerous vectors of in-
fectious disease (e.g. insects}, and, of course,
lack of medieal- gervices are fasctors which
also favour the gpread of disease, The agents
used might also persist in the soll, on crops,
grasses, etc,, 50 that delayed action might

" need 1o be taken Into account.

Bocial effects and public health measures

213. A baslc factor which tnfluences the
risk of epidemic sltnation during every war
is a rapid Ilmpairment of standards of hy-
glene. Widespread destruction of housing and
of sanltary facilitles (water works, water
piping, waste disposal, etc.), the inevitable
decline in personal hyglene, and other diffi-
culties, create exceptlonally favourable con-
ditlons for the spread of intestinal infeo-
tlons, ar louse-transmitted dizease, etc.
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a214. The importance of adequate public
health services i well illustrated by an €x-
plostve water-borne epidemic of infectious
hepatitis in Delhl in 1955-1858, which af-
fected some 30,000 persons, and which oc-
curred because routine water treatment was
{nefective, This epidemle was caused by the
penetration into the water supply of wasie
waters heavily contaminated with hepatitis
virus. However, there was no concurrent in-
crease in the incidence of bacillary dysentery
and typhold fever, showing that the routine
treatment of the water had been adequate to
prevent bacterial but not viral lnfections.
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a15. Alr streams, migrating -animals and
running water may transport agents from
one country to the other. Refugees with con-
tagious diseases pose legal and epidemioclogl-
cal problems. In areas with multinational
economies, losses In livestock and crops may
occur in neighbouring countries by the
gpread of the disease through reglonal
comunerce.

216. The experiences from fairly recent
smallpox epidemics can also be used to iiiu-
gtrate the social effects 0f an accidentally in-
troduced, highly dangerous airborne infec-
tion. In New York (1947) one patient started
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an epldemic, In which twelve persons became
i1l and two died. Within & month more than
5 million persons were revaccinated. Simtlarly
in Mosoow, in January 1960, a smallpox epi-
demic of forty-six cases (of whom three died)
developed, caused by a single patient. At that
time 5,500 vacclnation teams were set up and
vacclnated 6,372,976 persons within a week.
Beveral hundreds of other health workers
searched a large atea of the country for con-
tacte (9,000 persons were kept under medical
supervision, of these 862 had to be hospitai-
ized as smallpox suspects).

ANNEX A.—CHEMICAL PROPERTIES, FORMULATIONS AND TOXICETIES OF LETHAL CHEMICAL AGENTS (EXCERPT FROM MATERIAL SUPPLIED BY WORLD HEALTH ORGANIZATION)

[Key to table: {1) Trivial name. (2) military classification; (3) agpruximale solubility in waber a1 20° G.; (4) volat

of hazard (contact, or aieborne following evaporalion) te

ility at 20° C; {5) physical stale (a) at ~10° C., (b) at 20° C.; (6) approximate duratt
¢ expacted from ground contamination (a) 10° C., rainy, moderate wind, b} 1% Y ® Sy, i,

° ., sunqy, light breeze, {c} —10° C., sunny, no wind,

settled show; (7) casuaity producing dosages (lethal or significant incapacitating eflects); (8} estimated human respiratory LGt (m'1d activity : breathing rate ca. 15 liters /min.}; (%) estimated

human percutaneous toxicity.]

Sarin VX

0]

Hydrogen cyanide Cyanogen chloride

Phasgene

Mustard gas Betulinal toxin A

Liguid_ e e Liquid___ ..
_______ do L. B __
o Mtelhouro.o o oo 1 to 12 hours_
- Wtodhours_____ - 31021 days__
o 1to2days ... .- ) 1o 16 weeks.

-. >5mg-min./m3 . __ >0.5 mg.-min./m

... 100 mg.-min./m2__._...

1,900 mg./man___.__..--

_ 10 mg.-min.fm3_____

L 1T T T felelleletetutbvininiutat

Lethal agent (vesicant)... Lethal agent

,,,,, 100 percent.....__..... Gto7 percent__________ Hydrolysed___....___.._ - Solubis,
873, 000 meg/ms_ _ 23,300, 000 me/md... .. 8, 370, 000 mg/m?_ Negligible.
Solid_ . Liquid______ Solid.
_ Vapour______.__._...... Vapour.___ Do.
.. Few minutes. Few minute:
A0 e aaaal 7 . do_.____
.- 1t 8 hours__ __ 34 to 4 hours. 14 to 1 hour_
1277 52,000 mg-min./mf Do >7,000 mg-min/md___. >1600 mg-min/mi .. _ 0.001 mg. (oral}.
~-_. 5,000 mg.-min./mA.____. 11,000 mg.-min,/m3.____ 3,200 mg-min./ms______ A

1 A drap of mustard weighing a few milligrams can produce a serious bliste

ANNEX B—TEAR AND HARASAING GAEBES
Three parameters will be uged to qualily
the effects of tear gases. These are defined as
follows:
Threshold of irritation 15 the atmospheric

mg per m?) and the time of exposure (in
minutes), which causes mortality. Data for
varlous tear gases are given in the following
table.

¢ which will be incapacitating if it intarferes wih tha normat activities of an individual.

The data given under “Lethal index™ are
from animal experlments with various
speclen.

concentration of the substance (in mg per T iﬁ‘,;‘,’;‘,’i';‘,,"' T"'““}i"rﬁt Lethat index
m*), which, in one minute of exposure, CAUEeS Tear gas (mg/m?) ¢mg/mi} {mg min/ms)
{rritation.

Tolerance limit s the highest atmospheric g4 mside (DM g
concentration (in mg per m®) which & test  Ethylbr o T D'é 5353 5 ooo—gg ggg
subject can tolerate during one minute of Bromacefone.. ... - 15 i0 30,000
exposure. Omega-chioracetophenone ((.‘.N_?,,. ______ 0.3-1.5 5-15 8, 500-25, 000

Lethal inder 's a dosage, snd thus the 0-chlorbenzylidene malononitrile (C8) oo L0511 1-5  40,000-75,000
product of the concentration in the alr (in -

ANNEX C.—SOME BIOLOGICAL AGENTS THAT MAY BE USED TO ATTACK MAN
. Transmis- Incubation )
Disease Infectivity ! sibility 2 pefiod Duration of iliness 3 Mortality * Antibiotic therapy Vaccination
iral: X
Chikungunyna fever..___....__.. Probably high. Nene_.____._ Rto6 days_._ 2 weekt.v;lto afew Very low less than § percent) _. None_... .. ... .._ None
months.
Dengue fever____.....-. e High_ ... ococ.od do. _ 5B days. .. Afewdays toweeks___.....__ T [+ Do,
Eastern equine encephalitis......._...- do____________ ~5to15days__ lfo3weeks......... . High (grelater than80  ____. do. ... Under developmenl
: percent).
Tick-borne encephalitis . ___. ... doo________.. 1 to 2 weeks.. | week 10 a few months__ Variable up to 30 percent.._____..__do_____ ... Do.
Venezuslan equine encephalitis _ _do_ 2to 5 days_.. 3 to 10 days .. Low {Jass than 1 percent). .. ... [ . Da.
INAUGNZA - e e emmmmmm mmm do. .o 1t 3days__. 3to 10days Usually low, except for ~ __. - [ P Available.
_complicated cases.
Yollow fever. oo oo el {1 [+ T 3106 days... 1to weeks.__.______..._ High{up to 40 percent) .00 __....-ooooo- Do.
Smallpox. .. .- e ———— do..___.. High_.. Tto 16 days.. t2to28days...... - Variable but usually high{up - _do__. . ... .- Bo.
20 30 percant).
Ricksettsial:
Q1BVer. - i do...__.. None or 1010 21days 1to3weeks......... - Low (usually less than 1 Eifective ... _......___ Under developmenL
negligibie. {sometimes percent.)
shorter).
PSIEACOSTS . - - eee oo anlO Mode;‘ately 4t 15 days__ 1 to several weeks....._. Moderately high.... ... ... ... do._ . -eooecee... Nome.
higl
Rocky Mountain spotted fever___..__.._ do..._.. None____.._. 3to 10days_. 2 weektshio several Usually high (up to 80 percent.) ... do__ - _......—._ Under development,
months.
Epidemic typhus. . . eoeooam B0 do___._.. 6 to 15 days.. A few weeks to months__ Variable but usually high{up -... (11 T Available,
. 1o 70 percent).
Bacterial: ) L.
Anthrax {pulmonaryy_ . __ ... Moderately Negligible.... 1tobdays.__ 3tobdays. .. ... Almost invariably fatal____.____ Eﬁectllve it given very Do.
early.
Brucellosis. __ 1to 3 weeks., Several weeks to months. Low (less than 5 percent). __.._ Moderately effective_____ Under development.
Cholera__ _ 1o 5 days 1 to several weeks,._____ Usually high Cup to 80 percent) . .. do.._. ... _ Available.
Glanders. - . _ Zto1d days.. 4to 6 weeks.___. _ Almost invariably fatal__.____.. Little effective. __ . None.
Meliaidosis. . ___ .-- 1to 5 days 4 to 20 days. _ Almost 100 percent fatal____.. Moderately effectiv . Do.
Plague (pneumomic) - - ooommeeoceendoo ... Higho____ 2toSdays._. 1to2days o .- —ameeea do - Moderately Ieffechve i Available.
given early,
LT LT R — do.. .. Neghigibte_... 110 10 days_. 2 lo several weeks_____-- Uusua!ily (Ii%w sumelti)rnes high Effestive. ..o -- De.
up to srcent).
Typhoid fever____ .. _<-eoo- Mtﬂjeﬂalely Moqel?teiy 110 3 weeks__ A few to several weeks... Modemtetl igh up to €10 Moderately effective___ - Da.
igh. igh. percent),
Dysentery . o.ocieeiieaaaane High._....._- |11 P 1to 3 days... A few days to weeks_. .. Low to moderately high de- Effective . o e None.
. 3 pending on strain.
Fungat: Coccidioido mycosis. ... _-—--- oo oo Nona._.. .. 110 3 weeks__ A fow weeks tomonths._ Low . _ciooeooooo NOME. - o cecamcmann Do

K Infectivitr: indicates the potency of the parasite to
nism, regardless of the clinical manifestation of illness.

of any arthropod vectar.

8 The Rgures listed under incubation period, duration of disease, and morlalily are based on

enelrate and multiply in the host's orga-
les: ation of illness. In fact, there are several agents by which
the great mzjorityof the exposed poapulation will be infected without developing clinica. symptoms,

1 Transmissibility: This refers to direct transmission frem man to man without the intervention

agent, resistance of the host and many other factors. It also should ba noted that if the agents
concerned would be deliberately spread in massive concentrations as agents of warfare, the in-
cubation neriods might be shorter and the resulting symploms more serious. As to mortality, this
refers to the ratio between the number of fatalities to the number of diseased (not to that of in-

fectad) individuals, if no treatment is given,

epidemiological data. They vary, acoording to variations in virulence and dose of the infecting

 The availability of vaccines is no indication of their degree of effectiveness.
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CHAFTER IIL ENVIRDNMENTAL FACTORS AFFECT-
ING THX TSE OF CHEMICAL AND BACTERIOLOGI-
CAL (BIOLOGICAL) CONSIDERATIONS

A. Genergl considerationy

217. Extraneous factors influence the he-
haviour of chemical and bactartological (blo-
logical) weapons to a far grenter extent than
they do any other kind of armament, Some,
Such a8 wind and rain, relate to the state of
the physical environment, and to a certain
extent can be evaluated quantitatively,
Others, which reflect the general ecological
situation, and the -llving conditions and
pbyslological state of the populations ex-
posed to the effects of the weapons, are more
diffieult to define; thelr influence—though
they could be conslderable—cannot be quan-
tified.

218. This limitation applies particularly to
bacteriological (biological) weapons, The
natural course of infectious diseases—for
example in influenza eptdemics—-shows that
they are governed by 50 many uncontrollable
factors that the way they develop cannot as
a rule be foreseen. This would also be prob-
ably true of pathogenie agents wbich were
deliberately dlspersed. On the other hand,
the knowledge gained through the study of
epidemlioclogy, Bnd in the study of artificial
dispersions o©of basteriological (biological)
agents, both in the laboratory and the fleld,
has shed some Tight on sotne of the factors
concerned.

219. The ecological problem is the main
theme of chapter IV. The factors which con-
cern thié varlahility of the human target, og.

Physiological and living eonditions, and levels .

of protection, have already heen desgribed
in chapters I and II. This chapter 1s con-
cerned with physical environment (climata,
Lerraln).

1. Phenomensa Associated With the Dispersal

of Chemical and Bacterlological (B!.ologl-_

cal) Agents

220. It has already been pointed out that
chemical substances and living organisms
capable of being wsed as WEapons are ex-
tremely varied in thelr nature and in thelr
effects. On the. other hand, regarded solely
from the standpoint of their physical state
after dispersion in the atmosphere, they can
clearly be placed in one or the other of the
following categaries:

Liguid drops and droplets of varying size;
(diameters greater than about 10 Microns).

More or less finely divided liquid and solld
aérosols; (diameters less than about 10 Mi-
CTODS).

Vapours.

221, Almost always, moreover, especially in
the case of liguid chemical agents, the result
of dispersion s & mixture of these different
phases; thus, a liquid dispersed by an ex-
Ploalve charge gives rise t0 a mixture of
aerosol and vapour, while aerial #spraying
may preduce 8 mixture of droplets and aero-
sols. Solld chemical substances wili be in
Acrosol form, and this will also be true, as
has already been pointed out, of bacterto-
logical (biologicsl) agents.

222, Thus, chemical attacks would usually
take effect aslmultanecusly in two forma:

Contamination of the ground at, and in
the immediate vielnity of, the target by ai-
rect deposition of the agent at the tme of
dispersion, and by subsequent settling of
large particles;

Formation of a toxic cloud consisting of
fine particles or .droplets, of aerosol, and
possibly of vapour,

223. Most bacterlological (biclogical) at-
tacks would be designed Primarily to create
an infectious acrosol a3 an inhalation hag-
ard. Some ground contamination might,
however, alao result when infectious par-
ticles settled on the ground.

324, Both ground contamination and toxle
or infectlous elouds would bs Immedintely
subject to the physical actton of the atmos-
phere,
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235. If the so0il contaminants are lguid
chemical agents, they would either evapo-
rate, producing a sustalned secondary cloud,
or be absorbed by the ground, or diluted or
destroyed by atmospherical Precipitation, Ir
they were solld agents, whether chemical or
biological, they might be returned to a state
of suspension by alr currents, and perhaps
carrled out of the Initially contaminated
zone,

226, As it becomes formed, the toric or
Infectious cloud 1is immediately exposed -to
attnospberic factors, snd 1s stralghtaway
carrled along by air currents. At the same
time, tbe particles within it are deposited at
different rates according to their mase, and
reach the ground at varying distances from
the point of emission, depending on wind
veloclty (up to several kilometres in the case
of particles less than a few tens of microns
In diameter}. The mechanically stable trac-
tlon of the aerosol (particies under 5 mi-
crong in diameter) remalns in Buspension,
and may be carrled along for considerable
distances.

B. The influence of aimospheric factors on
clouds of aerosols or vapours

237. The movement of a toxic or infections
cloud after its formation depends chlefly on
the combined effects of wind and atmos-
DPherle conditions. The eloud is carried a
longer or shorter distance by the wind; at the
same tlme it 1s dispersed and diluted at o
faster or slower rate by turbulence ot the
atmosphere and by local disturbances of
mechanical origin resulting from the rough-
ness of the ground.

228. The cloud may rise rapidly in the at-
mosphere or remain in the immediate vicin-
ity of the ground, thus retalning its de-
structive power for a Ereater or lesser time
depending on whether the air layer in which
1t 18 released is in & stable or unstable state,

1. State of the Atmosphers

229. The state of the atmosphere Plays
such mn important role In the behaviour
of aerosol clouds that one might almost say
that it s the predominant factor in de.
termining the outcome of an attack, the of-
fect of which could be considerably reduced,
or almost nullified, were the atmosphere
very unstable, or very serlous if it was in a
state of pronounced and Prolonged stability.
For this reason the mechanisms governing
the turbulent movements of air, caused by
differences in temperatures between auper-
imposed alr layers require some explanation
(see fig. 2).

230. Dieregarding the frictional layer of
alr close to the ground, where mechanical
turbulence resulting from friction between
the air and the rough ground over which
it moves creates special conditions, alr tem-
perature In the troposphere decreases on
average at the rate of 0.64° C for every 100
metres of altitude. Very frequently, how-
ever, as a result of thermal exchange betwesn
the air and the ground, a cooler air Iayer
may be formed beneath a mass of hot light
alr; in such conditions, the lower air layer,
with its greater density, does not tend to rise
and the atmosphere 18 sald to be in “stable
equllibrium”.

231. The situation, in which the vertical
temperature gradlent becormes inverted, 1a
Enown as “temperature inversion”, while the
alr Inyer affected by the phenomenon is
termed as “inversion layer”. When present it
I8 eminently favourable to the peraistence
of toxie clouds,

233, After a day of sunshine, the surface
of the ground cools rapidly, with the result
that the layer of air close to the ground
©00ls more rapidly than those above It. Both
the intensity of the inversion and the thick-
ness of the air Inyer involved increass to a
maximum towards 4 a.m., and then decrease
ageln, finally disappearing "shortly after
sunrise, This variation is very marked when
the sky 1s clear, and in favourable conditions
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the inversion may last from fourtesn to
eightesn hours a day, depending on the
BeAson.

233. Very often, however, especially - in
winter orin overcast weather, when the rays
of the sun are mnot suffielently Intense to
heat the surface of the ground, the temper-
ature inversion may last for several days,
This condition has charncterized all the dis-
asters caused by industrial pollution; for
exampie, the smog which claimed 4,000 vic-
tims In London in 1953 took Lts toll during a
perlod of atmospher]c stability which lasted
for seven days. N

234. Figure 2 shows the evolution of a toxic
cloud depending on the state of the atmos-
phere. (Fig. 2 not printed.}

235. Apart from this kind of low-altitude
inversion, which 1s most important in the
context of this report since It governs the
behaviour of toxic clouds released close to
the ground, similar process may take place
on a large scale at higher altitudes (hundreds
of thousands of metres) whenever a cool
alr layer s formed heneath a8 hot alr mass.
This may take place over large, cold expanses
(l.e. iaTge expanses of land or sea, cloud or
fog masses, ete.). Bocause of the high alti~
tude at which they form, these inversion
layers have 1lttle effect on toxic clouds
released at ground level; but in the case
of the long-distance transfer of spores they
mmay act B8 a screen or reflector.

236. The configuration of the surface of
the earth in a particular area, which alters
the thermal exchange pattern, may also be
conducive to the formation of an inversion.
For example, inversions are & customary
phenomenon in winter in deep valleys sur-
rounded by high peaks, and occur more fre-
quently in the neighbourhood of slopes fac-
ing the north than on southern slopes. This
8180 occurs whehever hills of any glae en-
close a plaln or basin, Interrupting the gen-
eral flow of air and preventing mixing from
taking place. It is interesiing to note that
apart from the periodie appearance of EMOg
in London, all the other major accidents re-
sulting from air poilution have occurred in
Toglons where the land configuration fits this
description. For example, the small wn of
Donora, 1 the United States, tes in a rela-
tively narrow plain bordered by high htlls,
In 1948 alr pollution in the course of an
Inversion iasting five days led to twenty
deaths and 8,000 cases of 1liness among the
town’s 14,000 inhabitants.

2, Urban Areas

237. The case of urban bullt-up areas is
Imore compilex, and it may even be sald that
each ohe possesses its own mlicro-climate,
depending on ita geographical situation, its
topography and the layout and nature of its
hulldings, o7

238. Because the materials from which
they are constructed are better conductors,
and hecause thelr surfaces face in very varied
directions, buildings usually capture and
reflect solar radiation better than does the
natural ground. Urban complexes therefore
heat up more quickly than does the sur-
rounding countryeide, and the higher tem-
perature 1z stlll further augmented by do-

" mestic and industrial heatlng plants. The re-

and ther rising agaln to a maximum shortly
before sunset. Thig general flow, which 1s of
low velocity, is disturbed and Iragmented at
ground level by the bufldings, forming local
currents flowing In all directions,

238. This constant mechanica] turbulence,
to which 18 added the thermsl turbulance
caused by numerous heat-gonera;
sources, should prevent the establishment in
towns of a temperature inversion at low al-
tHude. In fact, however, inversions do ocour,
when conditions are otherwise favourable,
but the inveralon layer 1a situated st a higher
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ajtitude than over the surrounding country-
side (30 to 150 metres).

340. At night, local inverslons may be gen-
erated st low altitude as a result of rapld
radiation from the roofs of houses; thus in
a narrow street lined with buildings of egual
height, an inversion layer may he created
at roof-top level which will persist untll
dawn.

241. Fog 1s more frequent over towns than
over open country (-+30 per cent in summer
and 100 per cent in winter). The process
of fog formatlon is accelerated by the parti-
cles, dust and smoke which form & dome
over the town. At night these particles act
as nucle! around which the fog condenses,
the fog contributing in its turn to the re-
tention of the particles In the dome. Fog
will obvlously heve the same concentrating
effect on particles originating in toxic clouds

242. One final point which should be
s that toxlc merosols and vapours may take
some time to penetrate enclosed spaces. Once
they have done soO, they may continue as &
hazard for very long unless adequate ventlla-
tion 1s provided,

3. Effect of Wind and Topography

243, The wind carries and spreads the toxlc
or infectious cloud, which is gimultaneously
dituted by turbulence. The distance which
the cloud travels before its concentration has
fallen to a level below which it 15 no longer
harmful depends on the velocity of the wind
and the state of the atmosphere. Since to-
pography aleo produces changes in the nor-
mal wind pettern, it too plays an important

in determining the direction of travel
of toxlc clouds, sometimes focusing thelr ef-
fects in individual areas. Local winds may
aléo be esteblished as 2 result of differences
in the heat mbsorbed by, and rediated from,
different ground surfaces.

244 Theee local, surface winds, which af-
fect the alr layer nearest the ground up to
300 metres, are frequent and widespreat 1D
mountaln ranges and near sea coasts. There
are slope breezes, valley breezes, 6e& breezes
and land breezes; snd they could shift a toxle
cloud in directions which cannot be pre-
dicted from & study of the genersl meteo-
rology of the area. The breezes develop &c-
cording to a regular eycle. During the day,
under the influence of solar radlation, the air
moves up the valleys and slopes, and moves
from the sea towards the land; at night these
currents are reversed. In temperate cilmates
land and sea breezes are predominant during
the summer; but they are masked by the
general wind pattern during the other sed-
zons of the year. They are predominant in
subtropical snd troptcal reglona through-
out the year.

4. Example of Combined Effects of Wind and
the State of the Atmosphere on & Cloud

045. There is some similarity between the
evolution of toxic clouds which could be
produced by chemical and bactericlogical
{biological) attacks and that of clouds con-
talning industrial pollutants, Bo much so0
that the mathematical modeis developed for
forecasting atmospherie pollution cah be ap-
plied, with & few modifications, to toxie
clouds. But the initlal characteristics of the
two are as a rule different. Characteristic
features of chemlcal or bacteriologleal (bio-
logical) attacks are the multiplicity and high
yleld of the sources of emission and their very
short emission time, all of which are factors
making for a greater initiel concentration
in the cloud than the concentration of pol-
lutants in lndustrial clouds.

246. Figure 4 indicates the order of magni-
tude of these phenomena, and demonstrates
the schematle form, and for different at-
‘mospheric conditions, the slze of area which
would be covered by toxle clouds originat~-
ing from a chemical attack using Sarin, with
an intensity arbitrarily chosen at 500 kg/km.
Tt shows that the theorstical distance of
travel by the cloud, determined for bare and
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unobstructed ground, may exceed 100 km.
In practice the atmosphere must remain
stable for more than ten hours in order
to enable the cloud to travel such distances,
a conditlon which, although certainly not ex-
ceptionel, is fairly uncommon. {Figure 4 not
printed.) b

247. This figure illustrates the effect of
atmoapheric conditlons on the distance B
toxle cloud can be carried by the wind.

948, The example chosen is thet of a
medlum-intensity (500 kg) attack with
Sarin on a circular objective 1 km in diam-
eter. The wind velocity is T km/b. -

249, Each of the lines represents a con-
tour of the hazard zome, le. the zone in
which any unprotected person would be ex-

to the effects of the agent.

250. Under highly unstable conditions (for
example, on & very sunny day), this hazard
zone is mo greater than the area of objective
aimed at (the circle at the left end of the
figure}. On the other hand, In any other
situation—(1) slightly unstable, (2) neutral,
(3) slightly stable, (4) moderately stable or
{5) highly stable—the distance traveled will
be greater, and It may extend almost 100 km
if eqnditions remain highly stable for a suf-
ficlently long time. It must be noted, how-
ever, that the distance of 100 km could be
reached omly if a wvery marked inverslon
persisted for about fourteen hours (100+7);
such s situation 1s quite rere.

051. Corresponding evaluations canhot be
made for an urban area, since the parameters
involved are too nmumerous and too little
understood. But it may be presumed that
most of the characteristics of the urban
micro-climate would tend to increase the
persistence of chemleal clouds. This 18 seri-
ous cause for concern, when it is remémbered
{hat in highly industrialized countries 50 to
90 per cent of the population live in urban
areas

a52. To sum up, & stable or neutral atmos-
phere 1n equilibrium might cause & toxic
cloud produced by a chemicel or bacterio-
loglical (biological) attack to persist for hours
after it had exercised lts military effect,
which could generally be expected to mate-
rialize in the first few minutes following the
attack. These condltions could obtaln not
cnly at night, but algo durlng long winter
periods over vast continental expanses. If &
neutral atmosphere in equilibrium were a8-
soclated with a light wind jrregular in direc-
tion, then the area affected could De rela-
tively large, and. assuming an adequetely
heavy Initial attack, the concentraticns
would be high.

5. Special Features of Bacteriological
(Blologlcal) Aerosols

263. B0 far as physical phenomena are
concerned (horizontal and vertical move-
ments, sedimentation, dilution, etc.), bacter-
iological (biological) aserosola would be
generally affected in the same waY a8 chemi-
ical ciouds of aerosol and vapour, but not
neceasarlly to the same extent. But since
the efective minimum does for bacteriologl-
cal (biologieal) agents are considerably
smaller than for chemical agents, bacterio-
logical (biologlcal) aerosols would be ex-
pected to remaln effectlve even in a very
dilute state and, consequently, that they
could contaminate much larger areas than
could chemical clouds. An example Is given
in chapter II.

254, There would be no limit to the horl-
gontal transport of micro-organisms, if there
were none to the capacity of the organlams
to survive in the atmosphere. Thus if the
microbial aerosol particles were sc emall that
thelr speed of fall remained close to the
speed of the vertical alr movements in the
frictional layer (under average conditlons
this 18 on the order of 10 em/8), the agents,
whether alive or dead, would remeln sus-
pended and travel very considerable dis-
tances. Even If bacterlological {blologlcal)
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clouds were to move only 1n the air layer
nearest the ground, they could cover very
large areas. For example, In one experiment
600 Utres of Bacillus globigii (a harmiess
spore-forming pacterium which is highly re-
elstant to aerosolizatlon and environmental
stresses) were released off shore; bacteria
were found more than 30 km inland. Organ-
isms were found over 250 km?® which was
the entlre area within which there were
monitoring statlons durlng the trial. The ac-
tual area covered was much more extensive.

265. On the other hand, most pathogenic
agents are highly vulnerable when outside
the organism in which they normally repro-
duce, and are liable to biological lnactiva-
tion, which is sometimes rapid, in the aerosol
state. This inactivation process 1s governed
by several factors (such as temperature,
humidity, solar radiation, ete.) which are
now the subject of aercblological researchb.

256, The slze of the infective particles in
a bacterlological (blological) perosol 1s
highly algnificant to their ability to initiate
disease as a result of inhalation. It has been
established that the terminal parte of the
respiratory tract are the most susceptible
gltes for Infection by inhalation. As with
chemlcal agents, the penetration and reten-
tion of inhnled hacterlologlcal (blological)
particles in the lungs la very dependent on
particle size, which is primarily determined
by the compositlon of the basic material
and the procedure of perosolization, as
pointed out in chapter I.

a57. The influence of particle size of aero-
sol infectivity 1a lllustrated in table 1, which
ghows that there is a direct relatlonship be-
tween the LD, and particle diameter of an
aerosol of Franciscella tularensis.

TABLE L—NUMBERS OF BACTERIA OF FRAN-
CISCELLA TULARENSIS REQUIRED TO
KILL % PERCENT OF EXPOSED ANIMALS

Numbers of bacterial
cells I

Do
Diameter of particles Guinea Rhesus
(microns) pigs maonkeys
3 17
6, 500 2400
20, 000 540
170, 000 3,000

C. Infiuence of atmospheric factors on
chemical agenis

1. Infiuence of Temperature

a58. An attack with & lguid chemical
agent, as already polnted out, would be as
& rule result 1o the formation of & cloud of
small droplets, aerosol and vapour in vary-
ing proportions, 05 well as in ground con-
tamination, all of which would be aflected
by air temperature.

a59. Infiuence on droplet and aerosocl
clouds: Only particles having dimensions
within certain limits penetrate and are re-
talned by the lungs. The larger ones are
trapped in the upper part of the respiratory
tract (e.g. nose and trachea), whereas the
smaller ones are exhaled. Penetration and
retention have maximum values In the size
range of 0.5 to 3 microns.

260. Liquid chernical agents exercise their

effects both by penetrating the skin and by
inhalation. The material absorbed by the
Jungs acts tmmediately, whereas there 1s a
delay before the effects become manifest
from an agent absorbed through the skin or
the mucous membrane of the upper alr pas-
pages.
261, A high temperature favours the evap-
oration of particles which will decrease in
size and thus reach the lungs, contributing
to the immediate effect; an additlonal quan-
tity of vapour is produced which contribuies
to the same effect.

262. Effect on ground contamination: The
temperature of the air, and even more that
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of the ground, have a marked eflect on the
way ground contamination develops and
porelsta, The temperature of the ground,
which depends on the therma! characterisa
tlea of 1ts comstituent materials and on the
degree of its eéxposure to the sun, ejither in-
creases or reduces evaporation, and conses
quently decreases or Increases the duration
of contamination, The surface temperature
1s extremely variable from point to point,
depending on the type and colour of the
8oil; & temperature difference of 20° hsas
been noted between the asphalt surface of
& road and the surrounding fields. The tem.
perature pgradient also varies during the
course of the day; in clear weather the dif-
ferences may range from 15 to 80° . in e
temperate climate, and up to 60° C, in a
desert climnte. High temperatures of hoth
alr and ground favour the rate of EeVApOTa-
tion, thue reducing the perslstence of sur-
face contamination; wind, because of the
mechanical and ‘thermal turbulence it
creates, has a stmilar efect:-

263. To illustrate the effect of these varl-
able factors, it is worth noting that the con-
tamination of bare ground by unpurified
mustard, at & mean Tate of 30 g/m2, win
perslst. for several day: or even wesks st
temperatures helow 10° C at mediuvm wind
velocities, whereas it lasts for only a day and
a half at 35* C. Purthermore, because of ac-
celerated evaporation at high temperatures,
the cloud produced Is more concenirated, and
the danger of vapour Inhalation in, and
downwind of, the contaminated ares becomes
greater.

2. Imfluence of Humidity

264, In contrast to high temperature, high
relative humidity may lead to the enlargae-
ment of aerosol particles owing to the con-
densation of water vapour around the nuclef
Wwhich they oconstitute. The quantity of in-
halable aeroso] would thus diminish, with a
consequent reduction in the immediate ef-
feots of the attack.

245. On the other hand, a combination of
high temperature snd high relative humidity
¢auses the human body to perspire pro-
fusely. This intensifies the action of mustard-
type vesicanis, pnd also accelerates the trans-
fer through the skin of percutaneous nerve
agenta.

a. I.P.ﬂuenca of Atmospheric Precipitation

264. Light rain disperses and spreads the
chemical agent which thus presents a larger
surface for evaporation, and ita rate of evap-

oration rises. Conversely a heavy raln dilutes

and displaces the contaminating product,
facilitates its penetration Into the ground,
and may also accelerate the destruction of
certaln water-sensitive compounds {e.E.
lewisite, a powerful blistering agent).

267, Bnow Indreases the persistence of con-
tamination by slowing down the evaporation
of liguld conteminants. In the particular
case of mustard gas, the compound is con-
ver{ed into a pasty mass which may persist
until the snow melts.

288. Soll humidity, atmospheric precipita-
tion and tempersture also exercise a poweriul
Influence on the activity of herbicides, which
are much more effective at higher humidities
and temperatures, than in dry weather and
at low temperatures. This applies equally to
preparations applied to plants and to those
introduced into the soll.

4. Influence of Wind

268. As vapors emanating from ground
contaminated by liquid chetnical agents be-
gin to rise, the wind comes into play. The
distance the vaport will be carried depends
on the wind velocity and the evaporation
rate of the chemical, which will itself change
with varlations in ground and alr tempera-
tures, The distance 18 maximal (several kil-
ometres) when there 18 a combination of
the conditions promoting evaporation (high
soll . temperature) persistence of the ecloud
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(stablée atmosphere) and dispersal of the
cloud (gentle winds). These conditions exist
In combination at the end of a sunny-day, at
the time when a temperature inversion
exists,

§. Influence of Soil—Dependent Factors

270. Nature of the soil. The soll iiself,
through its texture and the Porosity of its
constituent materlals, Plays an importent
tole In the persistence of liquid ehernical
contaminants, which may penetrate to a
greater or lesser extent, or remain on the
surface. In the former case the risk of con-
tamination by contact is reduced 1n the
short term, but persistence will be increased
to the extent that factors favourable to
evaporatlon (temperature, wind) are pre-
vented from acting, In the latter case, when

the contaminant remains on the surface, the -

danger of contact contamination remalns
considerable, but persistence is reduced. Thus
persistence in sandy soils may be three times
as long as in clay.

271. Vegetation, Vegetation prevents a
Lguld contaminant from reaching the soil
and alsc breaks it up, thus encouraging
evaporation. But at the same time the short-
term danger is enhanhced because of the
widespread dispersion of the contamingnt
on foliage, and the consequently Increased
risk of contact contemination.

272. The canopy of foliage in dense forests
{e.g., conifers, tropical jungle), traps and
holds a considerable portion of a dispersed
chemical agent, but the fraction which none
the less reaches the soi] remaing there for g
Iong time, since the atmospheric factors In-
volved in-the process of evaporation (tem
perature, wind, over the B0Oil, turbulence)
are hardly significant in such an environ-
ment s compared with 0pen spaces.

273. Too little 1s known about the absorp-
tion and retentton of toxic substances by
plants to make 1t possible to assess the re-
sulting danger to the living creatures whose
Tfood supply they may constitute, Like cer-
taln organic pesticides, it 1s Probable that
other tozic chemicals may penetrate into
blant systems via the leaves anqd roots. Cases
could then arise where all trace of contami-~
nant had diseppeared from the soll but with
the toxic substance Presisting in vegetation,

274. Urban areas. It can als0 be assumed
that, In spite of a surface temperature which
is on the average higher, contaminants might
persist longer In built-up areas than over
open ground. There are two reasons for this.
Btructurai, finishing and other building ma-
terlals are frequently porous, and by absorb-
Ing and retaining lquid chemieal agents
more readily, they increase the duretion of
contamination. Egually the factors which, 1n
open country, tend to reduce persistence
{sunshine, wind over ground} play ‘a8 less
important part In a built-up clty.

275, Climate, 1n geleral, may exercige ph
indirect Influence on the effect of percutane-
ous chemical agents, simply because of the
fact that In hot climates the Hghtly clad
Inhabitants are very vulnerable to attacks
through the skin.

276. The predominating Influence of oli-
matic factors and terrain on the Dersistence
of contamination indicates that the ¢ prion
classification of chemical agents as persistent
or non-persistent, solely on the basis of dir-
ferent degrees of volatility, s somewhat ar-
bitrary since, depexding on clrcumstancas,
the same material might persist for perioda
ranging from a few hours to severgl weeka,
OT even months.

D. Influence of aimospheric Jactors on bae-
teriviogical {biological) agents

277, Infectious agents, when used to infect
by way of food and water, or by means of
animal vectors are, of course, hardly subjeot
to the Inflyence of climatic factors, But any
large-scale atiack by bacteriological (blo-
logical) agents would probably be carried
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out by aerosols, in which the agents would
be more susceptible to environmental influ-

. ences than chemical agents.

- 478. Physico-chemical atmospheric factors
have & destructive effect on aerosol-borne
micro-organisms. Thelr viability decreases
gradually over a period of hours or days at a
progressively diminishing rate. Some decay
very rapidly: for exampie, certaln bio-aerosols
used for pest control In temperate climates
and dispersed under average conditions in the
cold ang transitional seasons, show a rate of
decay of B per cent per minute,

279, This apparent vulnerability of micro-
organism in seroscls might cast some doubt
on the possible efectiveness of bacteriological
-(blologleal) attacks. However there are var-
ious means by which the rate of decay in the .
aerosol can be conslderably reduced. For ex-
ample: the use of very high concentrations
of agent; the use of sultably “modeled” path-
ogenlc strains; or the protection of aerosol
particles by encapsulating them in certain
organic compounds.

280. These procedures, which prolong the
survival of micro-organismes in alr, could pre-
sumably also be applied to potential agenta
of bacterlological (blological) warfare, Means
are also avallable for prolonging the survival
of micro-organisms in watet, soil, eto.

1. Influence of Temperature

281. The effect of temperature on the sur-
vival of micro-organisms in bacteriological
(blological} aerosols 1s not highly significant
in the temperature TAnges generally encoun-
tered. As a general rule, acrosol-borne bio-
logical agents will be destroyed more rapidly
the more the temperature rises. On the other
hand, 1n some clrcumstances high tempera-
tures may act on basteriological {biological)
atrosols in the same way as on chemical aero-
sols, that Is to gay, particle size will be di-
minished by evaporation, and thus thelr rate
of entry into the lungs will be enhanced,

2. Influence of Humidity

283. Relative bhumidity is the most Impor-
tant of the atmospheric conditions which af-
fect the rate of decrease of viability of micro-
organisms in the alr, The exient of its effect
varies with different micro-organisms, with
the nature of the suspending fluid from
which the aerosol 1s disseminated, with the
manner of its digsemination (as a BpTAYy O &%
8 dry powder). As a general rTule, the rate of

- inactivation 1s greater at lower relative hu-

midity although with some organisms maxi-
murm inactivation occurs in the middie range
of relative humidity (30-70 per cent), The
Tate of inactivation will, however, tend to
decrease with time, and may hecome ex-
tremely low when a state of equilibrium (sta-
billzation) between the particles and their
environment has been established, This im-
ples that irrespsctive of relative humidity
values, the final infective concentration of &
stabllized perosol may still be above the
threshold minimum dose for infection by in-
haletion. Even so, microbial survival in a
Stabilized aerosol may be further reduced by
sudden variations in atmospheric humidity.
283, The effectiveness of aerosocl-borne
bacteriological (biological) agents depends -
hot only on thelr eapacity to survive in the -~
air. Also Important is thelr low rate of sedi-
mentation, combined with the capacity of
the micro—organisms to spread and penetrate
into puildings, so contaminating surfaces
and materials indoors as well as outdoors.
The poesiblilty that some Infective agents
‘¢an survive for a long time in such cond{-
tlons, and the fact that environmental dust
particles may exercise a protective Influence
on orgahisms have been demonstrated on
many occasions. Studies made In hospl tala
have shown that survlving micro..
can be dispersed from sttes which have come
to be called “secondary Teservoirs”, and that
they may become sources of new infections,
carried elther through the sir or by contact.
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3. Influence of Solar Radiation

234. The ultra-violet part of the solar
spegtrum has e powerful germicidal effect.
Bacterial spores are much less sensitive to
this radiatlom than are elther viruses oOf
vegetative bacteria, and fungal spoTes ATE
even lesg sensitive than ‘bacterial spores, The
destructive effect of golar radiation on micro-
organisms is reduced when relative humidity
is high (over 70 per cent). Atr pollution,
including & bigh proportion of atmospheric
dust, also provides some protection.

285. Ultra-violet light exercises its destruc-
tive effects on micro-organisms through the
structural degradation of the nuclelc acids

which carry the genetic information. Most.

research on this subject has been carried out
on microbes in liguid suspensions, but the
results of studies of aerosol-borne microbes
seem to lead to similar conclusions.

2g8. The germicidal effect of ultra-violet
radiation has been known for a long time and
used In combating airborne infections in
schools, military buildings and hospitals.
The problem of proper radintlon dosage, and
proper techniques, however, gtill remain to
be solved.

287. The lethal effect of sunlight on micro-
organisms s less marked, although sgtill ap-
parent, in diffuse Hight. This is why & bac-
terlological (biologlcal) attack, if one ever
materialized, would he more probably under-
taken In darkness.

4. Influence of Atmospheric Precipitation

283, Rain and snow have reiatively little
effect on bacteriological (biological) aerosols.

5. Influence of the Chemical Composition
of the Atmosphere .

289, Little is known about the influence on
tha vlabllity of mirco-organisms of the chem-
ical compounds present in the atmosphere.
Oxygen promotes the inactivation of aerosol-
borne agents, particularly in conditions of
low humidity, and recent studies have also
demonstrated that an unstable bactericidal
foctor {formed by combination between
ozone and gaseous combustion products of
petroleum) is present in the alr, particularly
downhwind of heavily populated areas.

6. General Efects of Climate

290, Climate may also have a general and
considerable influence on the development of
epidemics and epizootics, 1n 8o far a8 the pro-
liferation of vectors which spread disease
may be encouraged, glven the right condi-
tions. This is indicated by the way myzoma-
tosis developed in Australia, Although weveral
attempts in 1927, and then from 1938 to 1943,
to impart the disease to Australian rabbits
falled, the epizootic spread rapldly from 1960
onwards, apparently for the sole reason that
the summer, which was particularly ralny
that year, was associated with an exceptional
proliferation in the flooded Murray River
valley of the mosquitoes which carry the
disease.

2p1. Atmospheric humidity and tempera-
ture also have a strong influence cn mlicro-
organisms acting upon vegetation.

CHAPTER IV. POSSTELE LONG-TERM EFFECTS OF
CHEMICAL AND BACTERIOLOGICAL (BIOLOGICAL)}
WARFARE ON HUMAN HEALTH AND ECOLOGY

A, Infroduction

299, So far this report has dealt essentlally
with the potential short-term effects of
chemical and bacteriological (blological) war-
fare. The possible long-term effects of the
agents concerned need to be consldered
against the background of the trends whereby
man's environment is being constantly modi-
fied, as it becomes trensformed to meet his
ever-increasing needs. Some of the changes
that have occurred have been unwittingly
adverse. The destruction of forests has
created deserts, while grasslands have been
destroyed by over-grazing. The alr we hreathe
and our rivers become polluted, and chemlcal
pesticides, despite the good they do, also

’_______L______l—————————‘—_—‘_—i
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threaten with undesirable secondary effects,
The long-term impact of poasible chemical
and bacteriological (blologleal) wariare
clearly needa to be considered within an
adequate ecological framework.

298, Ecology may be defined as the study
of the interrelationships of organisms oo
the one hand and of tbelr interactions with
the physical environment in which they are
found on the other. The whole complex of
plants and animals within o specific type
of environment—a forest, & marsh, & SAVAL-
nah—forms & community comprising alt the
plant life and all the living creatures—from
the microorganisms and worms in the soll, to
the insects, birds and mammals above the
ground—within that environment, and the
understanding of tbeir interrelationships aiso
necessitates a knowledge of the physical
characteristics of the environment which
bear on the living complex. Edological com-
munlties are normalty in dynamic equilib-
rium, which is regulated by the interaction of
population density, available food, netural
epidemics, seasonal changes and the compe-
tition of species for food and space.

204, Man bas his special ecological prob-
lems. His numbers are multlpiying fast, and
increasing population requires commensurate
increases in food production. The production
and distribution of adequate food for the
population which is predicted for the latter
part of this century, ahd which wlll go on
increasing through the next, will allow no
relaxation in the effort which has already
proved so successful. Food production has
increased phenomenally in the pest Afty
yesrs, primarily because of (1) improved agri-
cultural practices, and particularly because
of & marked increase in the use of chemical
fertilizers and pesticides; (2) the develop-
ment of genetically improved plants, herbe
and flocks; and (3) increased tndustrializa-
tion of fcod-producing processes. There 18
hope that steps such as these will continue to
bear frizit.

205. But while the use of fertilizers, herbi-
cides and pesticides has brought about &
massive increase in food productlon, it has
aslo added to the pollution of soll and Weter,
and as @ result has altered our ecologleal
environment in an endurlng way. So oo
have other features of our industrial clvili-
zation, The motor car has been a very potent
factor in increasing air pollution in towns
and cities. The incressing population of the
world creates unprecedented wastes, and the
methods used to dispose of it—burying it,
purning it, or discharging it into streams
or lakes—have further poltuted the environ-
ment. The remarkable development of syn-
thetic end plastic materlals in recent years
has also added a new factor to the ghort-
and long-term hiologlcal effects on man.
Every new advance on our technologlcal clv-
ization helps to transform the ecological
framework within which we evolved. From
this point of view the exlstence and possible
use of chemicals phd bactriclogical (biologi-
cal) agent in warfare have to be regarded
as an additional threat, and as a threat
which might have enduring consequences, to
our already changlng environment.

B. Conseguences to man of upsetiing the
ecological equilibrium

266. The chemical industry doubled ita
output between 1953 and 1960 and it 1s still
growing fast but the useful resulta. of ite
continued development are none the less of
the utmost lmportance to man’s Tuture. The
gocd effects on Tfood production of the use of
artificial fertilizers alone far outwelgh any
secondary deleterious consequences of thelr
use. The facts are too well known to need
spelling out. It 1s encugh to polnt out, as one
exampile, that malze production In the TUntbed
States increased between 1923 and 1953, a
thirty-year period, by barely four quintals
per hectare, but that In the ten years he-
tween 1053 and 1964, when the use of fer-
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quintals. This 13
happened everywhere where fertitlzers have
been used on a large scale.

_ 297, The beneficial effect of the use of
modern chemical pesticides also does not
need spelling out. It 1s estimated that the
present annusl world loas in production due
to weeds and parasites s still approximately
460 million quintals of wheat and 360 mil-
iion quintals of maize, and that to ellminate
this waste will mean the use of even more

pesticides than are now belng consumed.

298. What has to be realized about modern
agricultural practices 18 that without them
the inereases in the output of food which the
world needs could never be achieved. Unless
production mounts everywhere, tbose who
have not yet cast off the burdens of living In

"a primitive agricultural world will never
reach the level of civillzatlon to which all
asplre.

399. But, as already indicated, the great
incresse 1n the use of fertilizers, pesticides
and herbicides does have deleterious side
effects. For example, In Switzerland, sur-
face waters and pprings have been contam-
inated in times of high rainfall by excessive
amounts of fertilizers corresponding to 0.3—
0.5 kg of phosphorous and 4B kg of nitro-
gen per hectare per year. This kind of thing
occurs elsewhere as well, and it cannct but
help transform—{for all we know adversely—
the environment in which living matier in-
cluding fish otherwise thrive.

300, The dangers of the side effects of
modern pesticides are also beginning to be
appreciated, and are already beginning to
be guarded agalnst in advanced countries.
Except in high dosage, these substances act
only on lower organisms, although some
organophosphorous compounds are toxic to

- man and other vertebrates. Less selective
agents may be toxic to soil bacteria, plank-
ton, snails and fish, Chlorinated hydrocar-
bons, such as DDT, are toxzic only in un-
usually high dosages, biit accumulate in
fat, and deposit in the liver and the central
nervous system. Followlng surface applica-
tion, pesticides enter the soil and seep into
underground waters; or become washed by
raln into rivers, lakes and reservoirs. It is
theoretically possible that in some situa-
tions, in which non-selective chemical pesti-
cides are used, distuption of the ecologlcal
equilibrium could lead to the long-term sup-
pression of useful animals and plants. These
are dangers which only constant vigilance
will avert, :

301. Detergents are another modern chem-
ical development whose use has had to be
regulated, since they have a direct short-
term effect on certaln types of natural food
such as daphniae and the algae which are
eaten by fish. The first detergents which
came on the market led to enormous quanti-
tles of foam on river, and this In turn re-
duced the supply of oxygen for organisms
iiving in the water. They alsC damage the
earth by affecting soil bacteria. Such de-
tergents, which resist destruction even by
the most modern water treatment methods,
have all but disappeared from use and have
been replaced by others, which can be al-
most compietely destroyed by waste water
treptment.

302, In the context of the possible long-
term effects of chemical and bactericlogical
{biological) weapons, we have finally to note
that towns and cities are growing all over
the world, and that In the developed coun-
tries, conurbations (fuslon of cities with
loss of suburbs) have reached population
levels approaching 50 million. Such great
concentrations of people reduire very com-
plicated arrangements for supply of food,
water and other materials, transport and
general administration. The use of chemical
or bacteriological (biological) weapons
agalnst cities would undoubtedly have an ex-



take & very long time, .

C. Poagibie long-term effects of chemical ang
bacteriological {biological) means of war-
fare on man and his environment
308, Chemical weapons, {n additian to thelr

highly toxie short-term effects; may also

have a long-term effect on the environment
in which they are disseminated. It used in
very high concentration they might cause
damage by polluting the alr, by polutlng the
water supplies and by polsoning the goil.
304, Bacteriological (blological) weapons
could be directed agalnst man's sources of
food through the spread of persistent plant
disenses or of Infectlous anlmal dizepses,

There 18 alsc the possibillty that new epl-

demic diseates could be Introduced, or old

medieval‘ DPlagues,
1. Chemlcal ‘Weapons

305. There Is no evidence that the chemios]
agents used in World War I—chlorine, musg-
tard, phosgene, and tear-gas—hagd any un-
toward ecological consequences, Ag already
observed, over 120,000 tons of these agents
were used during that War, and It some areas

never been used in war, and no
corresponding experience ig avallable to help

were virtually exterminated,
ecologieal equilibrium of the region might
be changed,

807, On the cther hand there 1s no evi.
dence to suggest that nerve agents affect
food chalps in the way DDT and other pesti-
cides of the chloringted hydrocarbon type do,
They hydrolyse in water, some of them
slowly, so there could be no long-term con-
tamination of natura] or artificial bodies of
water.

308. The use of herbicides during  the
course of the Viet-Nam conflict has heen re-
ported extensively in news media, and to a
lesser extent in Technical publications., The
materials which have been used are 2.4-
dichlorophenoxyacpeuc acid, 23.b.trichlorg=-
phencxyacetic esld, cacodylic acld and
picloram.

308. Between 1963 and 1963 these herbicides
were used to clear forested areas for mili-
tary purposes over somie 9,100 kme, Thig may
be divided by forest type as shown in the
following table,

TABLE I.~TYPE OF FOREST AND EXTENT AND AREA
TREATED WITH HERBICIDES IN SOUTH YIETNAM, 196353

-
Extent  Aras freated

Type of forest kifometers kilometars 1
——
Open forest (sem idoeiduoys)___ 50, 150 8, Mo
Mangrove and other aquatw____ 4,800 960
Goni!emus,,_.__,,__-.ﬂ I 1, 250 1]
—_ 00

Totl .. 56, 200 9,100

_ —_—

310. Bouth Viet-Nam ig about 172,000 km?
in area, of which about one-third 18 forested,
with herbicides up to the
amounis to about 18 per
cent of the forested area, or a little over §
Per cent of the total;

311. There s ag ¥et no sclentific evalua-
tion of the extent of the long-term

peed tweniy years to regemerate, ang fearn
bhave been expressed about the future of the
they contain, Certain

ment,

312. When s forest in a state of ecological
equilibrium 15 destroyed by cutting, secon-
dary forest regenerates, which contains Tewer
Species of plants and animals than were
there originally, byt larger numbers of those
species which survive, If secondary forest is
replaced hy grassland, these changes are even
maore mraked. If one or more of the animas}
species which increases in number i3 the host
of an infection dangerous to man (a zoon-
osis), then the risk of humsan infection s
Breatly increased. This i exemplified by the
history of scrub typhus In Bouth-East Aslg,
Where the species of rat which maintaing the
infectlon and the vector mite are much more
humerous in secondary forest, and even more
80 In grassland, so inereasing the sk of
the disease being transmitied
forest is cleared,

313. In higb rainfal] areas, deforestation
may also lead to serigus erosion,
considerable agricultyral losses. Deserts have
been created in this way.

2, Bacteriologieal (Biological) Weapons

Against man

of rabies in Europe followlng World IO, a8 a
consequence of the disorganieation caused by
the war, shows how an ep!demiologically
complicated and medically dangerous sitya-.
tion can emerge even with an infection which

ellminated without organized and long-term
International co-operation, .

315. Arthropods (insects, ticks) also play
an important

from which, ir ecologieal condltiong

were favourable, natural foei might develop -

they had previously never
existed, or In areas {rom which they had been
ellminated by effective public health meag-
ures,

316. On the other hand; the large-scale use
of bacteroiogical (biological) WeApons might
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Wwhich might ‘serlously disturb its equili-
brium, or which might be filled by another
Specles more dangerotts t0 man because 1t

317. The gravity of these risks would de-
pend on the extent to whieh the community
of species in the country attacked contalned
anlmals which were not only susceptible to
the Infection, bug were living in go close a
Telationship to each other that the infection
could become established. For example, not
all mosquito Species can be infected with
yelow fever virus, and ir the disease fs to
become established, those which can become
vectors must feed frequently on mammals,
such as monkeys, which are also suficiently
susceptible to the Infection. A natural focus
of yellow fever ig therefore very unlikely to

e established in any area lacking an-
adeguate Population of suitabie mosquitos
and monkeys.

318, Endemies or enzooties of diseases {l.e
Infections spreading at a low rate,
definitely, in a human or animal population) .
could conceivably follow ga large-scale at-
tack, or might be started by a gmall-scale
sabotage attack, for which purpose the
Tange of possible agents would be much
wider, and might even include such chronic
infections ag malaria.

319. Malarta is a serious epidemic disease
in a susceptible Population, but it 15 difcult
age its possible employment ag o

320. Yellow fever 1g still enzootic in the
tropical regions of Africa and America,
Monkeys and other forest-dwelllng primates,
together with Mosquitos which transmit the
constitute natural foei and ensure
survival of the virus between epidemics,

maccesaibiﬂty of the area, s0me 8,000-9,000
People had died before the epidemic was
TeCogniized. The epldemic was eXxtinguished

an area of 4 few Square kilometers.

322, Another consideration 1s the Possible
Introduction of B €W gpecies of animal to.
an area to cause either long-term disense
Or économiec problems, For example, mon-
EOOses were introduced many yearz ago to

responsible for
the areas that have been Inveded, Ii 15 con~
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ceivable that in the war the jntroduction of
such insects ob & small scale might be tried
{or offensive purposes.

423, Tn addition to the development of
new natural foel, another long-term hazard,
but one which is very much more speculative
than some of the possibilities mentioned
above, is that of the establishment of new
strains of organisms of altered immunolo-
gicual characteristics or jncreased virulence.
This might oceur if large NUmMbErs of people
or other susceptible animel species became
infected in an area through & bacteriological
(biological) attack, thus providing oppor-
tunities for new organisms 1o arise naturally.
The sppearance from time to time of immu-
nologically different forms of influenza shows
the type of thing which might happen. Such
altered forms of agents might cause more
severe and perhaps more widespread epi-
demics than the original attack.

Against domestic animals

q94. Foot-and-mouth disease 18 @ highly
infectious but largely non-fatal disease of
cattle, swine and other cloven-footed animals
It 1s rarely transmitted from a diseased ani-
mal to man, and when it 1s, the order s a
{rivial one.

3256, The milk yield of diseased cows de-
creases sharply and does not reach its normal
yield eved after complete recovery. Losses
range from 9 to 30 per cent of milk yleld. In
swine, loss from foot-ana-mouth are esti-
mated at 6080 per cent among suckling pigs.
Foot-and-mouth is endemic in many coun-
tries and breaks out from time to time evVen
in countries which are normally free of tbe
disease. Some countries let it run its coursd
without taking any steps to control it; others
try to control it by the use of vaccines; and
sOme pursue a slaughter policy in which all
affected animals and contacts are Killed.

326. It is obvious that & large epizootic
could constitute a very serious economic bur-
den, for example, by bringing about & gerious
reduction in the supply of milk,. It 1s in this
context that foot-and-mouth- disease could
conceivably serve f8 a hacteriological {blo-
logical) weapoLn, especially sjnce War condi-
tions would greatly promote its ppread. Efi-
cient prevention is possible through active
immunization, but the immunity 18 rather
short-lived ond annual vaccination is re-
quired.

397. Bruceliosis is an example of chronic
disease which could possibly result from
pacteriological (biologleal) weapon attacks.
There are three forms Knowi, which attack
cattle, swine and goats respectively. Any of
these may be transmitted to man, in whom 1%
causes & debilitating but rarely fatal disease
lasting for four to six months or even longer.
1t is enzootic in most countries of the world,
and an increased incidence of the disease re-
sulting from its use as 8 wegspon could be
deslt with, after the initial blow, 1n the
same way as is the natural disease. But the
cost of eliminating disease such as brucellosis
from domestic animals is very high. ~

a98. Anthraz was described in chapter IL
and what concerng us here 1s that if large
guantities of anthrax spores Were dis-
seminated Iln pacteriological {biological)
weapons, thus contaminating the goil of
1arge regions, danger +0 domestic animalg and
‘man might persist for & very long time. There
is no knowh way by which areas could be
rendered safe. The use of large gquantities of
anthrax as a weapon might therefore cause
long-term environmental hazards.

Against Crops

440, The rusi fungus, a5 already noted, is
one of the most damaging of natural path-
ogens whith affects wheat Crops. Each rust
pustule produces 20,000 uredospores a day
for two weeks, and there may be more than
100 pustules on & single infected leaf. The
ripe uredospores are easily detached from the
plant even by Very weak air currents. The
gpores are then carried by the wind over dis=-

-
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tances of many hundreds of kilometres. It 15
estimated that the annual total world losB
of wheat from Tust is equivalent to about
#500 million.

330. Weather plays a decisive role In the
epiphytotic spreading of rust. Temperature
influences the incubation period and the
rate of uredospore germination. Germination
and infection oecur only when there s &
water-saturated atmosphere for three to four
hours. Thus, epiphytotic spread occurs when
there are heavy dews and when the tem-
perature 15 Between 10° and 30° C. The prin-
cipal means of prevention is to destroy the
pathogen and to breed resistant species.
Recently, lonizing radiation has been em-
ployed to develop resistant strains.

331. The cereal rusta die out during winter
unless some other gulceptible plant host,
such &S DATDerry, is present, and therefore
their effect On CIOPS would be limited to &
single season., As they are capable of reducing
man’s food reserves considerably, rust spores
could be extremely dangerous and efficient
bacteriological (biological) WeApONSs, especi-
aily if deployed selectively with due regard
to ¢limatic conditions. Artificial spreading
of an eplphytotic would be difficult to Tecog-
nize and delivery of the pathogen to the

-target would be relatively simple.

232, Rust epiphytotics might have & very
serious effect in densely populated develop-
ing countries, where the food supply might
pbe reduced to such an extent that & human
population already suffering from malnu-
trition might be ariven w0 starvation, whiclh,
depending on the perticular clreumstances,
might last a iong time.

333. Another conceivable piological wea-
pon, although neither & practical DoOr &
bacteriological omne, is the potato beetle.
To use it for this purpose, the beetle would
have to be produced in large numbers, and
introduced, presumably clendestinely, into
potato growing reglons at the correct time
during maturation of the crop. In the course
of spread the beetle first lives in small focl,
which grow and increase until it becomes
established over large verritories, The beetle
is capable of astonishing propagation: the
progeny of 8 single beetle may amount o
apout B,000 million in one-and-a-hall years.

334. Since heetles prefer to feed. and lay
their egges in plants suffering from some viral
disease, they and their larvae may help
transmlt the virus thereby increasing the
damage they, cause. The economic dameage
cgused by the beetle varies with the seasonl
and the country affected, but it can destroy
up to BO per cent of the crop. Protection is
difficult because it has not been posaible to
breed resistant potato species and the only
means available at present is chemical pro-
tection.

33%. Were the beetle ever to be used suc-
cessfully for offensive purposes, it could
clearly help pring about long-term demage
hecause of the difficulty of control.

3. Genetic and Carcinogenic Changes

336, The possibility also exists that chem-
ical end bactertological (biological} weapons
might cause genetic changes. Some chemicals
are known to do this. LSD, for example, is
known to cause genetic changes in human
cells, Such genetic changes, whether Induced
by chemicals or viruses, might conceivably
nhave o bearing on the development of cancer.
A significantly increased incidence of cancer
in the respiratory tract (malnly lung) has
peen reported recenily among workers em-=
ployed in the manufacture of mustard gas
during World War IL No lncreaged preva-
lence of cancer has been reported AMONE
mustard gas casualties of World War I al-
though it is doubtful it avallable record
would reveal it, However, mosl of these Cab-
ualties wepe exposed for only short periods
to the gas whereas the workers were con=
tinuously exposed to small doses for months
OT years.
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CHAPTER V. ECONOMIC AND SECURITY IMPLICA-
T10NS OF THE DEVELOPMENT, ACQUISITION AND
POSSIBLE USE OF CHEMICAL AND BACTERIOLOGI-
CAL (moLOGICAL) WEAPONS AND SYSTEMS OF
THEIR DELIVERY

A. Introduction

347, Previous chapters have revealed the
extent to which developments in chemical
and blological sclence have magnified the
potential risks associated with the concept of
chemlcal or bacteriological (biologic.al] War-
fare. These Iisks derive not only from the
variety of possible agents which might be
vsed, but also from the variety of thelr effects.
The doubt that & chemical or pacteriologicnl
(biologica.l) attack could be restricted to 3
given area means that casualties could occur
well outside the target zone. Were these
weapons uged to blanket large Bareas and
cities, they would cause massive 108% of hu-
man life, affecting pnon-combatants in the
saIne Way 88 combatants, and in this respect,
they must clearly be classified as Weapons of
mass degtruction. The report hes also empha-
slzed the great problems and cost which
would be entalled in the provision of pro=-
tection against chemical and bacteriological
{biological) warfare. It is the purpose ot this
final chapter to explore in greater depth the
economic and security implications of mat-
ters such as these.

B. Production
1. Chemical Weapons

338. It haes been estimated that during the
course of the Prst World War, at a time when
the chemical industry was in a relatively
early stage of development, about 180,000
tons of chemical agents were produced, of
which more than 120,000 tons
battle. With the rapid development of the
jndustry since then, there has been &N
enormous growth in the potential capacity to
produce chemical agents.

339. The seale, nabure, and cost of any
progamine for producing chemical weapons,
and the time needed implement it, would
clearly be largely dependent on the scientific,
wechnical and jndustrial potential of the
country concerned. 1t would depend not only
on the nature of the chemical industry itseif,
and on the avallability of suitably trained
egnineers and chemists, but alse on the level
of development of the chemlcal enginesting
industry and of the means of automating
chemlical processes, especially where the pro-
duetion of highly toxic chemical compounds
ig involved, Whatever the cost of developing
a chemical o pacterlological (biological)
capability, it needs to be realized that it
would be & cost additional to, and not a sub-
stitute for, that of acquiring an armoury of
conventional weapons. An army could be
equipped with the latter without having any
chemical or bac¢teriological (biological) weap-
ons. But it could never rely on chemical or
pacteriological (biclogical) weapons salone.

340. Today a large number of jndustrialized
countries have the potential to produce @
varlety of chemical agents. Many of the in-
termediates required in their manufacture,
and in some cases even the agents themselves,
are widely used in peace time. Such sub-
stances include, for example, phosgene,
which some highly developed countries pro-
duce at the rate of more than 100,000 tons
a year and which is commonly used as an in-
termediate in the manufacture of synthetic
plagtics, nerbicides, insecticides, paints and
pha.rmaceuticals. Another chemical agent,
‘nydrocyanic acid, 15 & valuable intermediate
in the manufacture of a variety of synthetic
organic products and is produced in even
greater quantities. Ethylene-oxide, which is
used in the manufacture of mustard gascs,
is also produced on & large scale in various
countries. It 1s a valuable gtarting material
in the production of & large number of im-
portant substances, such ae detergents, dis-
infectants and wetting agents. The world
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Procuction of ethylene-oxide and propy-
lene-oxide ls now well in excess of 2 million
tons per year. Mustard gas and nitrogen
mustard gases can be produced from ethy-
lene-oxide by a relatively slmple process,
Two hundred and fitty thousand tons of
ethylene-oxide would vield about 500,000
tona of mustard gas,

341. The production of highly toxic nerve
agents, including organophosphorus come-
pounds, prese¢hts problems which, becatse
they are relatively difficult, could be very
costly to overcome, To a certaln extent this
1z because of the specialized safety precau-
tions which would be needed to protect work-
ers agalnst these very polsonous substances,
& need which, of course, applies to all chem-

ical agents, esgpeclally to mustard gas. How-,

ever, many intermediates used in the man-
ufacture of nerve agents have B peacetime
application: for example, dimethylphosphite,
necessary for tbe preoduction of Sarin, is used
in the production of certain pesticides. Put
even leaving operating expenses aside, the
Approximate cost of acquiring one plant
complex to produce munltions contalning
up to 10,000 tons of Sarin a year would be
sRbout $150 miillon. The cost would, of course,
be considerably less if existing munitions
could be charged with chemieal agents,

342. A country which possesses a well
developed chemical indusiry could clearly
adapt it to produce chemical agents, But
were it to embark on such a step, it would
be only the beginning. The establisbment of
& comprehensive chemical warfare capability
would slso involve special research centres,
eXperlmental Lest grounds, bases, storage
depots and arsenals. The development of so-
phisticated and comprehensive WeApONS 8y§-
tems for chemical or bacteriological (blolog-
ical) warfare would be a Yery costly part of
the whole process. None the less, the possi-
bility that s peacetime chemteal industry
could be converted to work for military pur-
poses, and of chemical products being used
&5 wWeapons, irncreases the responsibility of
Governments which are concerned to Pre-
vent chemlical warfare from ever breaking
out.

3. Bacteriological (Blological) Weapona

343. The microblological expertise neces-
8ary to grow agents of bacteriologlesl (blo~
logical) warfare exists to a large extent in
many countries, since the requirements are
similar to those of a vaccine {hdustry and,
to a leaser extent, a fermentation industry.
Apart from the combination of the highly
developed techmologles of these two indus-
tries, there remains only a need for some
speclalized knowledge, expertlse and equip-
ment to permit the safe handling of large
quantittes of bacteriological {biological)
agenta. Consequently, existing facllities in
the fermentstion, pharmaceutical and vac-
cine industries could be adapted for the
production of bacterlological (blological)
agents. But the technological complexities
of producing bacteriologieal (biclogical)
agents in dry powder form are very much
greater than for wet spray systems, More-
over, it would be desirable tp provide an ef-
fective vaccine with which to protect pro-
duction stafl. The technical difficulties would
Increase with the acale and complexity of
the weapons gystems that were being devel-
oped. But the fact remains that any indus-
trially advanced country could acquire what-
ever capabllity it set out to achieve in this
fleld. :

- 344. The dificulty and cost of providing for

the transport and etorage of bacteriological
(blclogical) weapons are considereble, since
special storage conditions, e.g., refrigeration,
and stringent safety ahd security precau-
tlons are essential, Tn addition,” testing to
determine the: potential effestiveness of the
material produced would require consider-
able and costly testing facilities both in the
Iaboratory and In the fleld.
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345, Despite the fact that the development
and acquisition of a sophisticated armoury
of chemical and bacteriological (blological}
weapons systermns would prove very coatly in
resources, and would be dependent on a
sound industrial base and a body of weli-
tralned scientlsts, any developing country
could in fact acquire, in one WAY Or An-
other, a limited capability in this type of
warfare—either a rudimentary capability
which it developed itself, or 8 more sophisti«
cated one which it acquired from another
country. Hence, the danger of the prolifera~
tion of thia class of weapons apples as much.
to developing as it does to deveioped coun-
tries,

C. Delivery systems

346. Practically all types of explosive mu-
nitions (artillery shells, mines, guided and
unguided rockets, serial bomba, landmines,
grenades, ete,) can be afdapted for the de-
Uvery of chemical agents. A modern bomber,
for example, can carry about fifteen tons of
toxic chemical agents, and it iz estimated
that only 260 tons of V-gas, an amount
which could be delivered by no more than
fifteen or sixteen aireraft, is enocugh to con-
taminate a great city with an area of 1,000
sfuare kilometres and a population of 7 to
10 million. Were such a population mainly
in the open and unprotected, fatal casual-
tles might reach the level of 50 per cent.

347. Exlsting armaments which (with
some modification) could be used to deliver
agents in order to generate local outbreaks
of disease, could also conteminate large
areas with pathogens. For example, a single
alreraft could cover with a bacteriological
(biolagical) agent an area of up to 100,000
square kilometres, although the area of ef-
fectlve dosage might be much smaller due
to loss of the infectivity of the alrborne
agent. .

348. While the development and Produc-
tion costs of chémical and bacteriological
(biological) agents might well be high, the
cost of the complete weapons system (see
chapter I) would be even greater. The cost
of developing, procuring and operating a
squadron of modern bombers far outweighs
the cost of the bombs it could carTy. How-
ever, for some purposes, an existing weapon
system or o far less sophisticated means of
disseminating might be used.

D. Protection

340. The measures which would be re-
quired to protect a population, its llvestock
and plants against chemical or bacteriological
{blological) attack are immensely costly and
complex (chapter I). At present, warning
systems for the detection of aerose! clouds
are fairly rudimentary. Systems for the de-
tectlon of specific chemicsl and bacterio-
logical (biclogical) agents might be devised,
but again they are likely to Prove very ex-
pensive, if indeed they are feastble.

-350. With certaln agents, contamination
of the environment, for example of buildings
and eoll, ¢could persist for several days or
weeks. Throughout this period people would

be exposed to the risk of contamination by ¢

contact and by inhalation. Protective cloth.
ing, even if adequately prefabricated and
distributed or improvised, would make it
dificult to carry on with normal work. Tha
prolonged wearing of respirators causes
physiological diffculties, and it would Prove
necessary to provide communal shelters with
alr filtratlon and ventilations systems for
civil populationa. Shelters would be extremely
costly to bulld and cperate, and a Programme
for their constructlon would constituta a
heavy burden on the economy.

351. Even If protective measures were pro-
vided against known agents, it is concelvable
that new ones might be developed whose
physical or chemical propertes would dictsts
a need for new individual and communal
protective equipment. This could constitute
ah oven greater economic burden.,
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352. Defensive measures, especlally against
chemical agents, would aleo have to include
the extremely laborious and expensive task
of decontaminating Iarge numbers of people,
a8 well as equipment, weapons and other
materials. This would mean setting up de-
contamination centres and Walning of people
in thelr use. Stocks of decontaminating
agents and replacement clothing would also
be required,

853. A very important part of a defehce
Bystem against chemleal or bactericlogical
(blological) weapons would be the means of
very rapldly detecting an attack and iden-
Ufylng the specific agent used In an attack.
Methods for doing this rapldly and accu-
rately are stil} inadequate. Specific protec-
tlon against bacterlologlcal (biological)
agents would necesaltate the use of vac-
clhes and perhaps antibiotica (see annex C
of chapter II). Vaccines vary in their effec-
tiveness, even agninst naturally-oceurring in-
fections, and even those which are highly
effective In natural! circumstances may not
Protect against bacteriological (biologieal)
agents deliberately disseminated into the alr
and Inhaled into the lungs. Antiblotics used
propbylactically are a possible meahs of pro-
tectlon against bacteria and rickettsiae but .
not against viruses. But the large and com-
Plex problems of their use in large popula-
tHons would be all but insuperable.

354. It would be extremely difficult to ar-
range for the medical treatment of a civil-
1an population which had been attacked with
chemical or bacteriologlcal (hlological)
Wweapons. Mobile groupa of apeclalists in in-
fectious disease, of microbiologlsts, and of
well-trained epidemologlsts, would have to
be organized to provide for early diaghosis
and treatment, whilée a network of reserve
hospitals and a massive supply of drugs
would have to be prepared In advance. The
malntenance of a stockplle of medical BUp=
plies 15 extremely costly. Meny drugs, espec-
lally antiblotics, deteriorate in storags. Huge
amgunts would have to be dizcarded ns use-
less from time to time, and the stock wouldl
have to be replenlshed periodically.

E. Cost to society

355. The extent tp which the acqulsition,
storage, transport and testing of chemical
and bacteriological (blological) munitions
would constitute an economic burden, would
depend on the level of a country’s Industrial
and military capability, although compared
% nuclear weapons and advanced weapons
systems in general, 1t might not seem ex-
cessive. But the task of organieing delivery
systetns and deployment on a large or 5ophis-
ticated scale could well bé economically dis-
astrous for many countries. Moreover the
Preparation of an armoury of chemieal and
bacteriologieal (biologlesl) weapone would
constitute a possible danger to people in the
vicinity of production, storage and testing
facilities,

356, Chemical and bacterlological (biologi-
cal) attacks could be Pparticularly dangerous
In towns and densely populated areas, be-
cause of the close contacts between individ-
uals, and because of the centralized provision
of services for every day necessities and
supply. (services, urban transport networks,
trade, etc.), The consequences might also be
particularly serlous in reglons with a wWarm,
molset climate, 1n low lylng areas, and 1n areas
with poorly developed medical facllities.

357. The technlcal and organizatichal com-
plexity, as well as the great Anancial cost,
of providing adequate protection for a popu-
lation againgt attack by chemical and bac-
teriological (bdological) agents have already
been emphasized. The costs would be for-
midable by any standerds, The construction
of u system of fall-out shelters to protect
only part of the population of one large and
highly developed country against nuclear
weapons has been estimated st no less than
5,000-$10,000 million. Such sheftera could be
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modifled, at a relatively modest additional
cost, to provide protection against chemlcal
and bacteriologieal (blological) weapons. To
congtruct communal shelters for 2 COrFre-
sponding of the population against
chemical and bacteriologlical (blologlcal)
weapons alone would cost much the same as
protection against nuclear fall-out. I ail
other necessary related expenditures are con-
sidered—such as detection and warning sys-
tems, communications, and medical ald—the
total costs of civil defence agalnst chemical
and bacteriological {blological)} agents would
be greater than $15,000-$25,000 million for a
developed country of 100-200 million people.
But even if such a pProgramme weré ever
planned and implemented, there could be
no sssurance that full protection could be
achieved.

358, For whatever ita cost, no shelter pro-

gramme could provide absolute protection
apainst attack by chemical or bacteriologl-
cal {biological} agenis. Protective measures
would be effective only if there were adequate
warning of an attack, and If civil defence
plans were brought into operation immedi-
ately and eficiently. However, many sheltera
were avallable, the likelthood would be that
large numbers of people would be affected to
varying degrees, and would be in urgent need
of medical attention, and once hostilities had
ceased, that there would be large numbers
of chronic sick and invallds, requiring care,
support and treatment, and imposing & heavy
burden on a soclety already disorganized by
war,
359, It is almost impossible to concelve of
the complexity of the arrangements which
would be necessary to control the conse-
guences of a large-scale hacteriological (blo-
logical) attack. Even in peacetime, the de-
velopment of an epidemic of & highly con-
tagious disease started by a few individual
cases, introduced from abroad, mecesoitates
enormous material expenditure and the di-
version of large numbers of medical person-
nel. Examples of widespread disruption due
to a few smallpox contacts are glven in chap-
ter II. No estimates are given of the actual
costa involved in dealing with these events,
but in some cases they must have run into
maillions of dollars. Large-scale bacteriologl-
cal (biological) attacks could thue have a
serious impact on the entire economy of the
target country and, as is ohserved in chapter
II, depending cn the type of agent used, the
disease might well spread to neighbouring
couniries.

360. Whatever might be done to try to save
humsn beings, nothing significant could be
done to protect crops, livestock, fodder snd
food-stuffs from a chemical and bacterlo-
logical (biological) weapons attack. Persist-
ent chemlesl agents could constitute a par-
ticular danger to livestock.

361, Water in open reservolrs could - be
polluted aa a result of deliberate attack, or
perhaps accidentally, with chemical or hac-
terlological (biclogleal) weapons. The water
supply of large towns could become unusable,
and rivers, lakes and streams might be tem-
porarlly gontaminated.

362. Enormous damage could be done to the
economy of a country whose agricultural
crops were attacked with herbicides. Por ex-
ample, only ten to 10 grammes per hectare
of 2, 4D could render & cotton erop com-
pletely unporductive (see annex A). Fruit
trees, grape vines and many other plants
could also be destroyed. Mixtures of 2, 4D,
of 2, 4, 6T and picloram are particularly po-
tent. The chemical Enown as paraquate cen
destroy virtually -all snnual plants, includ-
ing leguminous plants, rice, wheat and other
cerenls. Arsenic compounds dessicate the
leaves of many crops and make them Unusa-
ble as food, There are no means known at
present of regenerating some of the plants

which are affected by herbicides. Experience
has shown, however, that in the case of some
species, elther natural or artificlal peeding

‘and beocteriological
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can easily produce normel growth in the nexkc
growing season. But the destruction of Irult
trees, vines and other plants, if achleved
could not be overcome for many years. For
most practical purposes, it would be impoa-
stble to prevent the destruction of cultivated
plants on which herbicides have been used,
and depending onh a country’s circumstances,
widespread famine might follow.

363. If the induced disease were to spread,
bactericlogical (biclogical) weapons could af-
fect even more extensive agricultural Areas.
The effect would however be more delayed
and more specific to the corps atfected. An-
nex A glves examples of the extent of the
decrease in a wheat harvest and in a rice
harvest affected by blast. The uredospores of
the rust are easily transported by alr cur-
rents 50 that down-wind gections would be
affected by rust to a considerable distance,
with a corresponding sharp reduction in the
crop, while the upwind sections gave a good
yield.

384. Over and above all these possible ef-
fects of chemical snd bacteriological (bio-
loglcal) warfare on farm animals and crops
is the possibility dlscussed In the previous
chapter, of widespread ecological changes due
to deleterlous changes brought about in -wrild
fauna and fiora,

F. The relevance of chemical and tacterio-
logical (biologicel) weapons to military
and civil security
365. The comparison of the relative effec-

tiveness of different classes of weapons 1a a
hazardous and often futile exercise. The ma-
jor difficulty is that from the military polnt
of view, effectiveness cannot be meastred
just in terms of areas of devastation or of
pumbers of casualties, The Anal criterion
would always be whether a specific military
purpose had been more easily achieved with
one rather than another set of weapons.

388. Clearly, from what has been said Iin
+the earlier chapters of this report, chemical
weapons could be more effective than equiva-~
lent weights of high explosive when directed
agalnst densely populated targets. Similarly,
80 Tar as mass casualties are concerned, bac=
teriologlcal (biological) weapons could, in
some circumstances, have far more devastat-
ing effects than chemical weapons, and ef-
fects which might extend well beyond the
zone of military opertations.

387. From the military point of view, one
essential difference hetween anti-personnel
chemical and bacteriological (btologlcnl)
weapons on the one hand, and a conven-
tionsl high explosive weapon on the other
(including small arms and the whole range
of projectiles), 18 that the area of the effects
of the labter 1s more predictable, There afe,
of course, circumstances where, from the
point of view of the individuals attacked, an
Incapacitating gas would be less dameZing
than high explosives. On the other hand,
whereas military forces can, and do, rely en-
tirely upon conventlonal weapons, no coun-
try, as already obgerved, could entrust 1ts
military security to an armoury of chemilcal
(biclogical}) WeapOné
alone. The latter constitute only one band
in the spectrum of weapons.

368, As previous chapters have also shown,
neither the effectiveness nor the effects of
chemical and bacteriological {biological}
weapons can be predicted with assurance.
Whatever military reasons might be advanced
for the use of these weapons, and whatever
their nature, whether incapacitating or
lethal, there would be significant risk of
escalation, not only in the use of the samne
type of weapon but also of other categorles
of weapons systems, once thelr use had been
inttlated. Thue, chemical and bacteriological
(biological) warfare could open the door to
hostilitles which could become leas con-
trolled, and less controllable, than any War
in the past. Uncontrollable hostilities can-~
not be reconciled with the concept of miil-
tary securlty.

»
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369, Since some chemical and bacteriologi-
cal {blological) weapons constitute a8 major
threat to elvilian populations and thelr food
and water supplies, their use cannot be rec-
onciled with general national and interna-
tional security. Further, because of the scale
and intensity of the potential effects of their
use, they are considered a8 weapons of mass
destruction. Thelr very existence thus con-
tributes to Iinternational tenslon without
compensating military advantages. They gen-
erate a sense of tngecurity not only in coun-
tries which might be potentially belligerent,
but also in those which are not. Neutral
countries could be involved through the use
of chemical and bacteriological (blological)
weapons, especlally those whose territories
bordered on countries Involved In confllct
in the course of which chemical and bac-
terlological (biological) casualties had heen
suffered by gerrisons and civilians close to
frontiers. The effects of certaln hacteriolo-
gical (biological) weapons used on & large
scale might be particulariy difficult to con-
fine to the territory of s small country. Large-
scale chemical and bacteriological (biologi-
cal) agents and chemical agents might be
used for acts of sabotage. Such eventis might
oceur as isolated acts, even carried out in

- deflance of the wishes of national leaders

and military commanders. The continued
existence and manufacture of chemical weap-
ons anywhere may make such occurrences
more likely.

370. Obvlously any extensive use of chem-
ical weapons would be known to the country
attacked, The source o the attack would
probably also be known, On the other hand,
it would be extremely difficult to detect iso-
lated acts of sabotage in which bacterlolo-
gical (biological) weapons were used, espe-
cinlly if the causative organism were already
present In the attacked country. Because of
the susplcions they would generate, acts of
sabotage could thus provoke a confilet in-
volving the widespread use of cbemical and
bacteriological (biological) weapons.

ANNEX A

ECONOMIC LOSS FROM POSSIBLE USE OF CHEMICAL AND
BACTERIOLOGICAL (BIOLOGICALYWEAPONS AGAINST CROPS

TABLE 1-~ECONOMIC LOSS WHICH COULD RESULT FROM
THE USE OF CHEMICAL WEAPONS DUE TO THE DESTRUC-
TION OF CROPS PER HECTARE OF LAND

Average . Sum telal of

harvest Price of  losses in 1.5,

Type of {in tons 1 ton in dollars per
plant per hectare)  U.5, dollars hectare

3 500 1,800

5 B 420

3 69 207

30 1140 18,400

1 Will not produce apples for 2 years.

_TABLE 2—ECONOMIC LOSS DUE T0 THE USE OF
BACTEREOLOGICAL (BIOLOGICAL) WEAPONS AGAINST CROPS

Loss in

Losses us.

doilars

Par- Tons per per

Plant Type of agent cent  hectare hectare

Cereal rust{Puccinia 80 24 165
_graminis)

Rice blast (Firicu- 70 35 294
[aria drizae).

CONCLUSION

871. All weapons of war are destructive of
human life, but chemlcal and bacteriological
(blologlcal) weapons stang In a class of thelr
own as armaments which exzercise thelr ef-
feots solely on lving matter. The ldea that
bacteriological (biologlcal) weapons could
deliberately be used to spread disease gen-
erates a pense of horror, The fact that cer-
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tain chemical and bactericlogical (blologieal)
agents are potentially unconfined in their
effects, both in space and tlme, and that
thelr large-scale use could concelvably have
deleterious and Iirreveraible effects on the
balance of nature adds to the sense of insecu-
rity and tension which the existence of this
class of weappns engenders, Considerations
Such as these set them into a category of thelr
own In relation to the conHnuing arms race.

372, The present inquiry has shown that
the potential for developing an armoury of
chemical and bacteriological (biological)
Weapons has grown considerably in recent
years, not only in terms of the number of
agents, but also in their toxicity and In the
diversity of thelr effects. At one extreme,
chemical agents exist and are belng developed
for use |n the control of eivll disorders; and
others have been developed in order to In-
crease the productivity of agriculture, But
even though these substances may be less
toxic than most other chemical agents, their
lil-considered aivil use, or use for mllitary
burposes could turn out to be highly dan-
Berous. At the ather extreme, some potentlal
chemical agents whigh could be used in
Weapons are among the rnogt Isthal poisons
known. In certain clrcumastances the areg
over which soms of them might exercise their
effects could be atrictly confined geographi-
cally. In other conditions some chemical and
bacteriological {biological) weapons might
spread their eflects well beyond the target
Zone. No one could predict how long the
effects of certain agents, Particularly bac-
terlological (bictogical) weapons might en-
dure and spread and what changes they could
generate, : |

373. Moreover, chemtical and bacteriological
{blological} Weapons are not a cheap sub-
stitute for other kinds of Wweapon, They rep-
resent an additional draln on the nationai
resourees of those countries by which they
are developed, produced and stockpiled. The
cost cannot of course be estimated with pre-
ciston; this would depend on the potential of
A country’s industry. To some the coet might
be tolerable; to others it Wwould be crippling,
particularly, as has already been shown, when
account is taken of the resources which
would have to be diverted to the develop-
systems. And

whatever its
cost, eould be completely secure.

374. Because chemical and bacterlological
(biological) Weapons are unpredictable, in
varying degree, either in the scale or dqura-
tlon of their effects, and because no certaln
defence can be planned against them, their

universal elimingtion would not detract from

any nation’s gecurity. Once any chemical or
bactericlogical (biological) weapon had been
used in warfare, there would be a serious
risk of escalation, both in the use of more
dangerous weapons belonging to the same
class, and of other Wweapons of mass destruc-
tion, In short, the development of a chemlieal
or bacteriological (hiological) armoury, and
a defence, implies an économic hurden with-
out hecessarily imparting any propartionate
compensatory advantage to security. And at
imposes & new and con-
tlhuing threat to future international
security. .

375. The general conclusion of the report
can thus be summeq up in a few lines. Were
these weapons ever to be used on s large
scale In war, no one could predict how en-
during the effects would be, and how they
woutld affect the atructure of soclety and the
environment in which we live, This over-
riding danger would apply a5 much to the
country which initiated the use of these
weapons as to the one which had heen at-
tacked, regardiess of what protective meas-
ures it might have taken In parallel with 1tg
development of an affensive capabllity. A par-
tlcular danger also derives from the fact that
any country could develop or acquire, in one
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waYy or another, a capabllity in this type of
warfare, despite the fact that this could prove
costly. The danger of the proliferation of
this class of weapons applies as much to the
developing as it does to developed countries.

876, The momentum of the arms race
would clearly decrease if the production of
these weapons were effectively and uncon-
ditionally banned. Their use, which could
callie an enormous loss of human life, has
already been condemned and prohibited by
interpational agreements, in particular the
Geneva Protocol of 1825, and, more recently,
In resclutions of the General Assembly of
the United Nations, The Prospects for gen-
eral and complete disarmament under gfec-
tive International control, and hence for
Peace throughout the world, would brighten
slgnificantly if the development, production
and stockpiling of chemical and bacteriologi-
cal (blological) agents intended for purposes
of war were to end and if they were elimi-
nated from all miMtary arsenals,”

377. It this were o happen, there would
be a general lessening of international fear
and tension. It 15 the hope of the authors
that this report winl contribute to public

sults if these weapons were ever used, and
that an aroused public will demand and re-
ceive assurances that Governments are work-
ing for the earHest effective elimination of
chemical ang bacteriological (biologieal)
weapons, .

APPENDIZES

Protocol for the prohibition of the use in
war of asphyxiasting, Polsonous or other
gases, and of bacteriological methods of
warfare, slghed at Geneva, 17 June 1926
The undersigned Plenipotentiaries, In the

hame of their respective Governments:

Whereas the use in war of asphyxiating,
poleohious or other gases, and of all ahalogous
liquids, materials or devices, has been Justly
condemned by the general opinion of the
civilized world; -

Whereas the prohibition of such use has
been declared in Treatles to which the ma-
Jority of Powers of the world are Parties;
and .

To the end that this prohibition shall be

universally accepted as @ part of Interna-

tional Law, binding alike the consclence and
the practice of nations;

Declare: .

That the High Contracting Parties, so far
a3 they are not already Partles to Treaties
prohibiting such use, accept this prohtbitlon,
Bgree to extend thia Proldbition to thé use
of bacteriologlcal methods of warfare and
agree to be bound as between themselves
according to the terms of this declaration,

The High Contracting Parties will exert
€very efiort to tnduce other States to accede
Protocol. Buch accession will
be notified to the Government of the French
Republic, and by the latter to all glgnatory
and acceding Powers, and wili take effect on
the date of the notification by the Govern-
ment of the French Republic,

The present Frotocol, of which the French
and English texts are both authentle, shall
be ratified as soon as Possible, It shall bear
today's date.

The ratifications of the present Protocol
shaill be addressed to the Government of the
» Which wili at once notity
the deposit of such ratification to each of
acceding Powers,

The instruments of ratification of and ac-
cession to the present Protocol will rematn
deposited i the. archives of the Government
of the French Republie,

The present Protocol wili come into force
for each atgna; Power as from the date of
depoalt of iig ratification, and, from that
cach Power will be bound as re-
gards other Powers which have already de-
posited thetr ratifications,

In witness whereof the Flenipotentiaries
have slgned theg present Protocol,
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Done at Geneva In a slngle copy, the
soventeenth day of June, One Thousand Kne
Hundared and Twenty-Five,

RESOLUTION 2162 B (XXI)
(1484th Plenary meeting, December 6, 1068)

The General Assembly,

Guided by the Principles of the Charter
of the United Nations and of international
law,

Considering that Weapons of mass destruc-
tlon constituie a danger {o all mankind and -
are incompatible with the accepted norms
of clvilization,

Recalling that the QGeneva Protocol for
the Prohibitlon of the Use in War of Asphyxt-
ating, Polsonous or Other Gases, and of Bac-
tertological Methods of Warfare, of 17 Juns
1825, has been signed and and -adopted and
is recognized by many States,

Noting that the Conference of the Eight-
ean-Nation Comrmittee on Disarment hag the
task of seeking an agreernent oh the cessa-
tion of the development and production of
chemical and bacteriological weapons and
other weapons of mass destruction, and on
the elimination of all such w Trom
hational arsenals, as called for in the draft
Proposals on general and complete disarma-
ment now before the Conference,

1, Calls for strict observance by all States
af the principles and objectives of the Proto-
col for the Prohibition of the Use in War of
Asphyxiating, Polsonous or Other Gases, and
of Bacteriological Methods of Warfare, signed
at Geneva on IT June 1825, and condémns
all actons contrary to those objectlves;

2. Inpites all States to accede to the Ge-
neva Protocol of 17 June 1938,

RESOLUTION 2454 A (XKUOI)
(1750th plenary meeting, December 20, 1868}

The General Assembly,

Reaffirming the Tecommendations of jta
resolution 2142 B (XXI) calling for strct
observance by all States of the principles and

ods of Warfare signed at Geneva on 17 June
1925, condemning all actions contrary to
those objectives ‘and inviting all States to
accede to that Protocol,

Considering that the posalbility of the use
of chemical and bacteriological wWeapons con-

‘stitutes a serlous threat to

Believing that the people of the world
should be made aware of the consequences
of the use of ohemical and bacteriological
weapons,

Having considered the report of the Fight-
een-Nation Disarmament Committee which
recommended that the Secretary-Genera)l ap- .
point a group of experts to study the effects
of the possible use of such weapons, :

Nating the interest In a Teport on varlous
Bspects of the problem of chemical, bacterio-
logical and other biological weapons which *
has been expressed by many Governments
and tbe welcome glven to the recommenda.-
tlon of the Eighteen-Nation Disarmament
Committee by the Secretary-General in hig
Annual Reports for 196768,

Believing that such a study woulg provide
6 valuable contribution to the conaideration
in the Elghteen-Nation Disarmament Com-
mlittee of the problems connected with cham-
leal and bacteriological woapons,

Recalling the value or the report of the

y-General on the efects of the pos-
8lbls use of nuclear weapons,

1. Requests the Secrelary-Genera] to pre-
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contalned in paragraph 26 of its report (doc-
ument A/7180);

o, Recommends that the report be based on
accessible material and prepared with the
sssistance of qualified consultant experts by
the Secretary-General, taking mto acoount
the views expressed and the suggestions
made during the discussion of this item at
the twenty-third session of the General As-
sembly;

3. Cells upon Governments, national and
ynternational sclentific institutions and or-
ganizations to co-operate with the Secretary-
General in the preparation of the report;

4. Rquests that the report be transmitted
1o the Eighteen-Naticn Digarmament Com-
mittee, the Securlty Council and the Gen-
eral Assembly &t an early date, if possible by
1 July 1969, and to the Governments of
Member States
sideration at the twenty-fourth pession of
the General Assembly;

5. Recommends that Governments give the
report wide distribution in thelr respective
languages, through various media of com-
municetion, so as to acquaint public oplnion
with its contents;

8. Reiterates its call for strict observance
by all Btates of the principles and objec-
tives of the Geneva Protocol of 17 June 1825
and invites all States to accede to that
Protocol.
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Mr. NELSON. Mr. President, it is the
most comprehensive document of this
kind that has been called to my atten-
tion. I think it is in the interest of the
Congress and the public that 1t be
printed in full in the REcorp. The United
Nations report was compiled by an in-
ternationally distinguished group of sei-
entists, representing many nations, and
I think presents, in the most effective

American Chemical Boclety. 1060, Ad-
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fashion I have seen. the implications
of engaging in this kind of warfare.

The Secretary General, in his conclu-
sion, states that:

The general comclusion of the report cen
thus be summed up in a few lnes. Were
these weapons ever to be used on a large
scale in war, no one could predict how en-
durlng the efects would be, and how they
would affect the structure of society and
the environment in which we live. This over-
riding denger would apply as much to the
country which {nitiated the use of these
weapons as to the one which had been at-
tacked, regardiess of what protective meas-
ures it might have taken in parallel with
1ts development of an offensive capebility. A
particular danger also derives from the faoct
that any country could develop or acqulre,
in one way or another, & capability in this
type of warfare, despite the fact ‘that this
could prove costly. The danger of the prollf-
eratlon of this class of weapahs applies a8
much to the developing as it does to de-
veloped countries.

The momentum of the arms race would
¢learly decrease if the productlon of these
weapons were efectively and unconditlonally
panned. Thelr use, which could cause an
enormous loss of human life, has already
been condemned and prohibited by inter-
national agreements, in particular the Ge-
neva Protocol of 1925, and, more recently.
in resolutions of the General Assemblv of
the United Natlons.

The PRESIDING OFFICER. The time
of the Senator has expired.

Mr. STENNIS. Mr. President, does the
Senator from New Hampshire desire
more time?

Mr. McINTYRE. Not
moment.

Mr. NELSON. Mr. President, I would
like to ask for 2 minutes to complete the
reading of that statement.

Mr. STENNIS. Oh, I thought the Sen-
ator had concluded.

Mr. NELSON. No.

Mr. STENNIS, Mr. President, T yield 2
minutes to the Senator from Wisconsin.

Mr. NELSON. I thank the Senator.

T just want to read the completion of
this summary:

The prospects for general and compiete
disarmament under effective international
control, and hence for peace throughout the
world, would brighten slgnificantly 1f the de-
yelopment, production and stockplling of
chemical and bacteriological (blological)
agents Intended for purposes of war were t0
end and If they were eliminated from all
military arsenals.

“If this were to happen, there would be a
general lessening of international fear and
tension. It is the hope of the authors that
this report will contribute to public aware-
ness of the profoundly dangerous results if
these weapons were ever uded, and that an
aroused public will demand and receive as-
surances that Governments are working for
the earliest effective elimination of chemical
and bacterlological (biological) weapons.”

I have glven the study prepared by the
copsultant experts my esrnest consideration
ond I have decided to accept thelr unanimous
report in its entirety, . . .

I simply say I wish to endorse that
statement of the Secretary General. I
think the elimination of the production,
distribution, and stockpiling of this kind
of weapon is our ultimate goal.

T thank the Senator from Misslesippl
for yielding.

Mr. STENNIS. Mr. President, I yleld
myself such time as I may take.

at the present
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The Senator from Indiana has indi-
cated that he may want some time,

Mr, HARTKE. Five minutes,

Mr. STENNIS. I yleld the Senator from
Indiana 5 minutes.

Mr. HARTKE. Mr. President, first, T
should Hke to thank ‘the committee for
the action 1t has taken in concerning
1tself with the Very important question of
chemical and biological warfare, and alsg
to express my special thanks to the dis-
tinguished Senstor from New Hamp-
shire (Mr, McINTYRE) for the fine work
he has done with regard to this rather
complicated but at the same time very
Important legislation dealing with a mat-
ter of general concern not slone to the
beople of thig country, but the whole
“world.

material of this kind Which 15 dangeroys
to the publie generelly should be dealt
with; that it is not Just the Pentagon
itself which s the one unit which is
shipping material which can be hazard-
ous to the public health,

It 1s my intention to support legisla-

the shipment of such mate-
rlals by other agencies, Includlng private
corporations, because we Eknow that a
large number of potentially dangerous
biological agents which are shipped
through the country generally are not
under any rea] control. It hag been g
matter of great concern to me, and the
committee has held hearings on surface
transportation. :
Also, the whole questlon of chemiea]
and biological warfare i not a new issue
in the Senate, Many of us can reeal] the
Intense publicity campaign waged by the
Army Chemical Corps nearly 10 years
a20—a campaign designed o inform the

told that chemicals
and blologleals were “Tomorrow’s weap-
ons,” and that they would some day
make it possible for Nations to wage a
“war without death.” .
This publicity campaign succeeded in
ting the status of the chemical corps
and our CBW budget increased three-
fold between 1961 and 1963,

Also, as our involvement in Vietham
deepened, R. & D. graduaily gave way to
stockpiling, and combat
use. Procurement budgets, now shrouded
Sécrecy, have grown to dig-
turbing proportions, “Tomorrow’s Weap-
ONs” are now costing Us more than $1
million a day, Our CBW DIrogram—once
an underfunded vision—hag grown into
an uncontrolled nightmare. “Tomorrow’s
Weapons” are with ug today—but they

the use of herbicides to destroy Viet-
hamese food supplies, 1s not the humane
“war without death" that we were prom-
Ised. The Utah sheep-kill episode and
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the nerve gag disposal lssue have brought
the dangers of CBW closer to home, Ac-
cidents in Okinawa and open alr testing
In Maryland have only serveq to in-
tensify public fears about lethal gases
and germs,

I recall one instance in which I wag
-Tather severely criticized for complaining
about the utilization of this type of ma-
terial; and the man in charge of the
operation said, “Well, this is just killing
without a ‘bang.” ” I think killing is ef-
fective whether with 4 “bang” or not,

Predictably, as CBW budgets have
grown, the Army's craving for bPublicity
has disappeared. Todey, the issue of
chemical and biological warfare is being
raised primarily by
rather than by Pentagon advocates,

The PRESIDING OFFICER. The time
of the Senator has expired. .

Mr. STENNIS. Mr.
the Senator 2 minutes.

Mr. HARTKE. T thank the Senator.

The BSenate action today has been

President, I yield

- Prompted by a profound Public concern—.

a4 concern that becomes harder to con-
tro! the longer we delay. The American
people are demanding the Congress take
& hard look at our chemical and biologi-
cal warfare brogram—a hard, eritical
look,

ment of certain kinds of delivery  sys-
tems, prohibits stockpiling of CB weap~
ons overseas, and provides greater safety
in transportation of lethal chemicals and
biologicals. But most important, in my
mind, it strips AwWay some of the unnec-
&55ary secrecy which surrounds our CBW
brogram. My own contributions to the

amendment are embodied in the report

requirement, the prohibition on “back.-
door” financing, and the rail shipment
notification restrictlons. These provi-
slons, pProviding the Congress with basic
information on the scope and the pur-
pose of our CBW program, will make the
other restrictions easier to enforce, and
will prevent ungrounded public fears
from turning CBW into a dangerous and
emotionsl issye, '

Mr, President, the CBW issue need
not grow into a symboiic attack on mi}i-
tary spending, or g ritualistic defense of

ilitary preparedness. It can be judged
on its own terms, thanks to the coilective
efforts of those who have brought this
widely accepted amendment to the floor,
This amendment provides the Senate
with an opportunity to answer its own
Questions, to express its concern, and to
respond to public demands, without im-
bairing our military capabilities or com-
bromising our Nation’s security.

I thank the Senator from Mississippi
for yielding me this time,

- Mr. McINTYRE. Mr. President, will

the Senator from Mississippi yield me
2 minutes to respond?

Mr. STENNIS, Yes., Mr. President, I
vleld the Senator from New Hampshire
2 minutes,

Mr.

civilian opponents

myself 2 minutes,
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and I commend, too, the fact that his
staff, working together with my staff and
Pentagon bersonnel, have done a lot of
hard work. There Was much give and
take In working out these compromises,
The Senator and his staff have displayed
great merit, and deserve Our commenda-
tion. .

The Senator made mention, in his re-
marks, about shipments of biological
agents throughout the United States, not
by the Department of Defense but by
others. The Senator mey be aware of
what I am about to say. I think he hag
made reference to the fact that his com-
mittee has oversight of the matter,

Mr. HARTKE., That is correct. *

of bacteria and viruses, many of them
deadly, in 1967 and agaln in 1968,

Durlng these same years Fort Detrick
made shipments totally aboug 400—ahout
200 a year.

Figures are not readily available for
the shipments of these ia and
viruses by the communicable disease lab
with headquarters in Atlanta, Ga., but T
understand that there is & heavy move-
ment of these agents by the laboratories.

Mr. HARTEKE, 1 thank the Senator
pshire for thig informa.-
tion, We will certainly bring it up in com-

I

ous and so deadly,
Mr. McINTYRE. T think that will pe
fine, because T bhin]; the whole group of

more control gver shipments of thesg
deadly germgs and deadly gases, and not
only for more control, but for more
knowledge about them.
I thank the Senator, :
Mr. STENNIS, Mr. President, T yleldq

As chalrman of the Commitiee, T high-
Iy congratulate the Senator from New
Hampshire (Mr. MCINTYRE) for the
splendid work he has done on this sub-
Jeet during our hearings, I also Com-~
mend him and the authors of the various
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the work of the MecIntyre subcommittee, Ing the Senstors who have agreed upon ered a deterrent force in the U.S. arsensl
with the other Senators who authored this amendment. I think it 1s most help- of weapons, the program of research ad-
these amendments. T believe they have ful, most pPTOgTessive, and ceriainly vocated here will have to be accompanied

done a splendid job. would help bring back the control to by an adequate program of manufacture
1 discussed this matter on the tele- Congress, where it should he. and deployment of chemical and bio-
phone Saturday morning with Secretary Mr, DIRKSEN. Mr. President, 1 yield logical munitions.
Laird, and he thinks some regulation 18 myself such time 88 1 may require. The first recommendation alluded to
desirable. Hideous as the words “chemical and the threat as it existed in 1959. Has there
The PRESIDING OFFICER. The Sen- biological warfare” seem to be to the been any reduction in the threat since
ator's time has expired. - gensitivities of people, yet there are other then? We do not helieve £0. In 1967, the
Mr. STENNIS. 1 yield myself 1 addl- countries which have had and do have then Deputy gSecretary of Defense testi-
tional minute. capabilities in the field, T recall very vilv- fied on chemieal and biological warfare

He expressed concern nbout the situ- idly, for example, lying in a ditch with & pefore the Sensate Subcommittee on Dis-

ation, and an inclination to support the gas mask over my Inose when the first armament, saying:

amendment; and later, at a Dress con- burst of chlorine came over from the en- At long as other nations, such as the

ference, he did express gupport for it. emy in World war I; and I remember Soviet Unlon, maintain large programs, we
5o I commend it to the Senate. AS 1 when I was 8 horse officer, how badly lelieve we must maintain our defensive and

say, I think the Senator {rom Maine will those artillery horses were galled and retaliatory capability.

have a few words in its favor also. I beatenby mustard gas. 1 am informed that the Soviets con-

thank the Senator from Wisconsin, for That was one time when it was used. guct chemical rescarch that is related to

the committee, for his very generous .The Italians used it In Fthiopia, and gensive and defensive chemical warfare

words with respect to our efforts on this the Egyptians used in it Yemen; and W& and that they have means which are

bill. know, from the - Penkovsky paDpers, ; A 1. Ol i
Mr. McINTYRE. Mr. President, will that there is & capability on the part of suitable to deliver them. Col Oleg Pen
: Y kovsky, the former Soviet intelligence
the Senator yield? the Soviet Union, pecause he wrote, ggent, wrote in his “Penkovsky Papers”
Mr. STENNIS. 1 yield to the Senator among other things: about the chemical and biological pro-
from New Hampshire. Many places in the country have experl~ grams of theUSSR.:
Mr. McINTYRE. 1 ask for the yeas gnd mental centers for testing varlous chemical s AR
nays and bactertologleal devices. any places in the (_:ountry have experi-
. mental centers for testing various chemical
The yeas and nays were ordered. He amplifies that, of course. So there and pacteriologlcal devices.

Mr. STENNIS. Mr. President, If Ihave s a capability in this field; and it occurs
any time left, I yield to the Senator from  yo me that we bave to have some kind of
Arl\]ignaéOLDWATER ar. President, 1 g retaliatory facility for the very pur-
: f " ’ ’ pose of deterring others from ever Using are at the gun sites, and our artillery is
merely wish to say that I belleve the g routinely o P ed in their use. And let There
¢hairman has made & very wise move in S0 I fully concur in what has been be no doubt: If hostilities should erupt, the
accepting this amendment. While, 85 he  fashioned here by Way of a modified Soviet Army would use chemical weapoms
said, I cannot speak for the whole col-  gmendment. - against its opponents. The political decislon
mittee, I want him 0 know that at least Mr. President, we have heard many mla.s been linnde, and ou(.ir st.rgtegic miltery
he has the backing of the junior Sena- i 1 estioning the need for planners have developed & octrine which
tor from Arizona. : zgf,fﬁcﬁcéﬁ-fyaéuagg lﬂt lgg‘:ca.l r esga. r(t:)h permits the ecommander in the fleld to decide
We did a good bit of work on this sub- programs as & part of this coUntry’s de- whgthgr to use chemical weapons, and when
ject in committee. It is 8 VEIry touchy, fense, 1 would lke to g0 on record in Rnd wnere. ;
yery sensitive fleld, that all of us e~ support of these two Programs and at The US.SR. has a capability in bio-
lieve should have regulation, or IOT¢ the same fime I encourage the Increas- Jogical warfare; they have the tech-
regulation, and I am Very happy that ing interest of the Members of this body nological capability o produce, store,
the distinguished Senator from New in the why and wherefore of these pro- and deliver biological warfare agents.
Hampshire was able to work out the coli-  grams. On the defensive side, the Soviets are
promise that he did, with the large num- rst, we should recognize that the believed to possess & chemical defensive
ber of amendments with which he had president recently directed the executive capabillty in terms of equipment and
to work, He has done an oustanding job pranch to undertake a detailed review training, superior to those of the Western
all through the writing of this bill and of our polcies and posture in chemical powers, Training in the use of defensive
its defense on the fioor. So, Mr. Presl~ and biological warfare, jncluding the equipment, ICccONnAissance measures, and
dent, 1 am glad that the chairman has .S, positlon on arms control and the means for survival are taught and
indicated the position which he has with rgtifieation of the 1925 Geneva practiced until individual and unit pro-
respect to the action which 1s about to Second, 1 remind my colleagues thatb ficlency are attained.

He further wrote:

Soviet artiliery units all are regularly
equipped with chemical-warfare shells. They

be taken. the Defense Depa.rtmentha.sconsist.ently You mey raise the guestion why we
Mr, STENNIS. Mr, President, I thank followed congressional advice in their need such & Drogram. 1 pelieve I have
the Benator very much. chemical and biological defense actlvi- just covered the major reason—the po-
ﬂ;ll'hd: thﬁffSIDING OFFICER. Who ties, and 1 do mot believe they Tave at. tential threat posed to the United States
tempted to hide these activities, some of and her Allies. We must have a Program

Mr. DIRKSEN. Mr. President, I yledd 1 which are necessarily classified, from to deter enemy Use of chemical weapons
minute to the Senator from Maine. congressional inguiries made by the com- by belng able to retailate in kind. To

Mrs. SMITH. Mr. President, 1 join the mittees directly concerned. place this statement in proper. perspec-

very able chairman of the Commitiee 5 ' tive, le revi i
very A d Services, an the omour with A congressional committee in 1959 . let us review some history. There

hat he h id with + to thi made several recommendations pertinent &I three major occaslons when chemi-
what he has sald with respes is %o our considerations today. One of the ©als were used—World War I, first used
amendment. I also g:orfrnmend-the several j.commendations stated it 18 recognized by the Germans; in the 1930’s when the
sponsors of the various amendments for nat in the present world gituation, with  Italians used chemicals in Ethiopia;
getting together and brm%mg in What qther countries pursuing vigorous pro- and more recehtly in 1967 when the
seems to me 0 tf ém excellent €OMPTo- grams of chemical and blologlcal devel- Egypuans used chemicals in Yemen. We
mise, and I am gi& to support 1?'- opment, the best immediate guarantee should note that the Italians and Egyb-

Mr. DPIRKSEN. I _yield_ 1 minute to the United States can DOSSEss to insure tians had been signators to the Geneva
the Senator from California. - that chemical and biological warfare is Protocol of 1925 and yet subsequently

Mr. MURPHY. Mr, President, I as- notused anywhere against the free world Initiated the use of these weapons.
soclate myself with the remarks made by 1s to have a strong capability in this On these occasions, the other side did
the ra_.nking minority member of the field, and this will only come with a Dot have & deterrent capability and did
Committee on Armed Services, and by stronger program of research. Another not have a chemical weapon to use. Nei-
the chairman of the committee, and sa¥y recommendation was that if chemical ther did they have & defensive or pro-
that I should lke to joln in congratulat- and biological weapons are to be consid- tective capabllity.
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However, durlng World War I with
many nations having a capability, chem-
icals were not used. Many experts be-
Heve that the U.8. pollicy that it would
not use chemical weapons unless an-
other nation used them Arst, and having
backed this up with a retaliatory capa-
billty, was the major deterrent to the
use of chemicals durlng World War IT.

Some might say we do not need these
weapons today as deterrents when we
have nuciear weapons in our stockpile.
Personally, I do not want to have to rely
on nuclear weapons as a deterrent in
this area because it may engage the
United States m & much larger exchange.
Further, if a nation were to use chemical
weapons of biological weapons against
the United States or its Allles, and the
United Btates had no chemical or biolog-
ical capability, it would force us to re-
spond with nuclear weapons or accept
the alternative of possible defeat,

Thus, the United States hes main-
tained a limited chemical and’blologleal
offensive and defensive capability pri-
marily as a deterrent and because we
cannot permit ourselves to be techno-
logically and militarly surprised by the
advances other nations are bound to
make, We cannot by legislation or wish-
ful thinking stap the progress of sclence,
Any action which we take to deprive our
Nation of this capability without insur-
ing effective and well policed Interna-
tional arms control constitutes untlateral
disarmament, and I for one do not be-
lieve this to be prudent,

As we all know, the United States is
committed to exploring any proposals or
ideas that could contribute to effective
Aarms control.

For example we recently participated
in a United Nations study of chemical
and biological warfare to be used by the
18 Nation Disarmament Committee to
explore means of getting an effective dls-
armament agreement on chemical and
biological weapons. However, until we
achieve effective agreements with the re-
quired controls to ellminate all stockpiles
of these weapons, we should maintaln s
chemical and biological program strong
enough to be credible and strong enough
to deter any aggressor from using these
WEAPONS.

Mr. President, how much time do I
have remalning? .

The PRESIDING OFFICER. The Sen-
ator has 914 minutes remaining.

Mr. DIRKSEN. I yleld 3 minutes to the
Senator from Utah. _

Mr. MOBSS. Mr, Presldent, because of
the widely publiclzed sheep incident Iast
year in Utah and more recently, because
of my successful flight to keep the Army
from shipping obsolete nerve gas weap-
ons from the Denver Rocky Mountain
Arsenal to Utah, I am very familiar with
the CBW controversy,

The amendment belng proposed today
is basically in accord with my own posi-
tion orn CBW. I do, however, have gev-
eral questions about the specific language
of the amendment and then some obser-
vations on the CBW problem generally.

I ask the S8enator from Wisconsin, Airst,
whether the language in section (b)
which forbids the procurement of de-
livery systems specifically deslgned to
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disseminate lethal chemiecal and biologl-
cal agents include devices that are being
used In the present testing of CBW, such
as the artillery shells that are now being
used?

Mr. NELSON. Mr. President, I suggest
that the Senator direet that question to
the subcommittee chairman. }

Mr. McINTYRE. Mr. President, it does
go to prohibit any dissemination or dis-
tribution weapons that are specifically
designed for this purpose. Of course, it
would not include the 155 mm. Lhowitzer.
That is a weapon we could use to dis-
pense the material, if the time ever
comes, Grod forbid, but it is not specifi-
cally designed for that purpose. This sec-
tion refers exclusively to disseminating
systems specifically designed to dispense
CBW agents. :

We had to yield to the Defense De-
partment on this point because the orlg-
inal language was so broad it could have
been armor, weaponry, and things we
burchase as part of our equipment to de-
liver normal military high explosives.

Mr, MOBS. Mr. Prestdent, I think that
the suggestion is stfll mueh too restrie-
tive. However, that is something that we
would have to deal with later.

Second, I might suggest that the lan-
guage in section d(1) and (2) which re-
stricts the transportation of lethal
chemical and biological agents be tight-
ened to avoid a possible loophole. Instead
of applying these restrictions just to ship-
ments to or from military installations,
I would broaden the language to include
any shipments anywhere within the
United States, its territories, or posses-
sions. Thig could be done by simply drop-
ping the words “to or from any military
installations” in sections d(I) and (2).

Mr. McINTYRE. Mr. President, the
group working on the proposal felt that
if it was too restrictive, we might be-
come involved in the Interplay between
the military. )

What we did do was to try to restrict
it to moving and disposal. -

Mr. MOSS. Mr. President, this woul
merely say to or from military installa-
tions. If it was not going to or from mili-
tary installations, it would be included.
I think this ought to be tightened up at
this time. ,

Mr. McINTYRE. The Senator might
have a point.

Mr. MOSS. A final point, Mr. Presi-
dent. Too much of the public discusston
about CBW has become emotional and
speculative primarlly because of the
Army’s obsession with secrecy. Rightly or
wrongly, and I think rightly, the Gov-
emment’s credibility concerning CBW
is highly suspect. Even after the Dugway
Incident it was some time before the
Army would admit that they were test-
ing nerve gas agents let alone responsible
for the death of the sheep,

To give the American people good rea-
son to believe what the Government tells
them and to provide the public with
much-needed information, I suggest that
the Burgeon General appoint s commit-
tee of three Btate public health officials
and three nonmilitary experts to assist
him in making the determination as to
whether CBW testing is a hazard to pub-
li¢ health. This determination should be
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made Iz & public report and should in-
clude as much Information as possible.
In my opinion much of the information
now classified need not be and would help
in creating a better public understanding -
of CBW.

Mr. DIRKSEN. Mr, President, T yleld
3 minutes to the Senator from South
Caroling.

The PRESIDING OFFICER. The Sen-
ator from South Carolina is recognized

‘for 3 minutes,

Mr. THURMOND. Mr. President, the
management and control of our chemical
and biological warfare research programs
has become an emotional issue in recent
months, due to an unfortunate incident
in Utah. )

Certainly, this is an area in which the
greater care must be taken as these
chemica! agents and disease producing
biological micro-organisms and biolog-
ical toxins are deadly. Tighter controls
may well be in order, judging from the
accident in Utah.

While some regtrictions would be use-
ful, the McIntyre amendment is broad in
its coverage, especially in that it pro-
hibits funds to procure delivery systems
or any components of delivery systems
for chemieal and biologieal agents.

Such & restriction may be harmless at
this point, as the millitary does not de-
slre any funds in the current bill for of-
fensive delivery systems. However, if this
Testriction is passed, it becomes law. It
would, therefore, tle the hands of those
charged with our defense if, In the fu-
ture, more sophisticated means of de-
livery for these agents are needed to
maintain our defense posture.

Presently, we use standard shells and
bombs to deliver these agents but this
requirement could change and valuable
time could be lost in removing this re-
striction to allow the Defense Depart-
ment to meet the needs of an emergency.

Mr, President, the history of the use of
these agents shows they have only been
used a few times in modern history and
in each instance their use was made when
the user knew his opponent did not have
the means to retaliate.

Mr. President, I ask wnanimous con-
sent that Secretary Laird's statement be
printed in the Recorp at this point.

There being no objection, the state-
ment was ordered to be printed in the
REcorb, as follows:

MEMORANDUM FOR COREESPONDENTS,
AvousT 9, 1069

{Becretary of Defense Melvin R. Laird today
issued the following statement in responss o
queries about the DOD position on the pend-
Ing MeIntyre amendment.)

On assuming the office of Secretary of De-
fense in January, I became cocncerned with
the management and control of our chemieal
warfare and biological research programs. I
felt that Improvements were needed in the
management and control of these programs,
That is why In April I requested and the
President ordered a National Securlty Coun-
cll study of these matters. This study 15 tn

progress,

Pending the completion of the NSC study,
I believe 1t 1s prudent that we act Jjontly with
Congress and take actlons, wherever posgibie,
to Improve the management and econtrol of
chemical warfare and biologlcal research
programs.

Members of my staff, principally Dr, John
8. Foster, Jr., Director of Research and Engi-
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neering, have been working In recent daya
with Senator Thomas J. McIntyre of New
Hompshire, and witn other members of the
Senale Armed Bervices Committee, on a re-
vised amendment to the pending Defense
Authorization Bill

1 am in agreement with the goals of the
new amendment, which the Senate is sched-
uled to consider on Monday.

I believe this revised amendment will allow
us to meaintain our chemical warfare deter-
rent and our bhiological research program
both of which are essential to national
Eecurity. .

The history of the use of lethal chemical
warfare agents has demonstrated on three
notable occasions in this century that the
oniy time military forces have used these
weapons Is when the opposing forces had no
immediate capability to deter or to retaliate.
This was true early in World War I, later In
Ethiopie and more recently in Yemen. Clearly,
failure to maintain an effective chemical war-
fare deterrent would endanger natlonal
security.

Because it would not always be possible to
determine the origin of attack by biologlical
agents, the deterrent aspects of biological re-
search are not s sharply defined. A continued
bioclogical research program, however, 1 vital
on two other major counts.

. Pirst, we must strengthen our protective
capabilities in such areas as vaccines and
therapy.

Second, we must minimize the dangers of
technological surprise.

It 1s important that the American people
be informed of why we must continue to
maintain our chemical deterrent, conduct
biological research, and how we propose to
improve the management and control of
these Programs.

Mr. THURMOND. Mr. President, in
view of this, I support this amendment
but with some reservation, and mainly
in the trust that the military will act
promptly and the Congress will respond
realistically if they see any indication &
change in this policy is required.

Mr. DIRKSEN. Mr. President, I yield
1 minute to the Senator from New York.:

The PRESIDING OFFICER (Mr.
GioobELL in the chair) . The Senator from
New York is recognized for 1 minute.

Mr. GOODELL. Mr. President, the
high degree of amiability and unanimity
on this omnibus amendment at this point
belies the difficulty that many have had
in pushing this matter forward so.that
we could have reasonable regulation of
chemical and biological weapons.

The amendinent does not meet head on
the critical issue involved that I hope
the McIntyre subcommittee will face in
the year ahead. That is whether our
country should continue to produce and
stockpile chemical and biological weap-
ons and the meahs of delivering them
as a deterrent, and whether we must
have & better deterrent in every area of
every kind of weapon if we are to pre-
serve our national security. .

I trust that the Senator from New
Hampshire will explore this question in-/
depth so that we may have & decision
on the matter in the year ahead.

Mr. YOUNG of Ohio. Mr. President,
approximately $350 million of taxpayers'
money has been spent annually for
chemical and hiological warfare agents.
For meny years the Department of De-
fense has purchased and stockpiled enor-
mous amounts of toxic and infectious
chemical and biologieal agents.
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In fact, we are in the process of {rylng
to get rid of 27,000 tons of such chemical
weapons how obsolete, yet too dangerous
to remain stockpiled. During the past 16
years nearly 1,500,000 nerve gas bombs
containing a total of 4 million pounds of
guch gas have been produced. Another
1,350,000 pounds of the same deadly gas
is contained in our M55 rockets. Our
chemical and biological warfare arsenal
now includes numerous and varied
agents for the spread of wholesale dis-
ease, starvation, choking or suffocating
of entire populations, and other such
deadly effects. .

For the first time in many years, pos-
sibly since the days of World War I,
Americans are becoming uneasy and con-
cerned about the most grisly weapons in
contemporary arsenals—the weapons of
chemiecal and biological warfare. It is a
subject that cries out for sober diseus-
sion.

The production of these weapons has
been shrouded in secrecy. Even we in the
Congress know very little about what is
pccurring in experimentation, develop-
ment, stockpiling, and disposal of these
weapons. Most Senators and Representa-
tives were shocked at the recent disclos-
ure that 28 persons were injured in a
nerve gas accident in Okinawa, and of
the fact that the Pentagon has stored
nerve gases and other chemical-biologi-
cal warfare weapolls in bases throughout
the world, That time we were lucky that
a more serious catastrophe did not occur
that could have taken the lives of mil-
lions of men, women and children. The
extent to which the Congress has been
uninformed on this vital issue was best
emphsasized by a recent statement of the
distinguished senior Senator from Louisi-
ana (Mr, ELLENDER}, the ranking major-
ity member of the Committee on Appro-
priations, who said:

As far as the Continental U.S. is concerned,
evidence has recently been hrought out that

tremendous stockpiles of various deadly come-

pounds are on hand at centers throughout
the country. Most of this work has heen done
without the knowledpge of the Congress, Dur-
ing my twenty years service on the sub-
committee of the Appropriations Committee
for Defense, I never have come Aacross any
line item for the production of nerve gas.

This, despite the fact that almost $1
million a dey is being spent by the Pen-
tagon on chemical-biological warfare
WwWeapons.

Since 1964 it has nhot even been pos-
sible to determine how much money the
Government 1s spending on these weap-
ons. Estimates vary from $350 million
to $500 million per year. In the arsenal of
the Pentagon and of those in at least 13
other nations are chernical poisons so
toxic that one-fiftieth of a drop can be
lethal in minutes. Senators will recall the
death in 1968 of 6,400 sheep from nerve
gas in the Dugway Proving Ground in
TUtah.

It is horrible to contemplate, but it is
a fact that today the Soviet Union and
United States possess enough of these
chemicals and hiological agents to de-
stroy every man, woman, and child on
earth.

It is clear that the time has come for
a full-scale congressional investigation

of our chemical and hiological warfare’
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potential. The fact that we have nerve
gases in bases around the world raises
grave moral and public policy questions.

At least some of the secrecy ought to
be ripped away. No one reasonably would
ask that Pentagon officials make full dis-
closure of every last detail of research,
development, production, and storage of
its chemical and biological warfare
agents. At the same time, a thorough
ventilation of the nature of these fright-
ful weapons might well lead to stronger
treaties against their production and use.

Congress must act now to fulfill its re-
sponsibility in a program that has es-
caped careful congressional scrutiny for
100 many years.

Unfortunately, some of these weapons
are presently being used In Vietnam. The
use of cHemical defoliants in Vietnam
has been increasingly questioned by
those concerned over the longrun en-
vironmental dangers. Also, there is evi-
dence that the so-called riot control
gases used in Vietnam can be fatal to the
weak, sick, and undernourished civilians
exposed to them.

On July 2, 1969, UN. Secretary-Gen-
eral U Thant released an excellent re-
port on chemical and biological warfare
in which he strongly urged that all ha-
tions ratify the Geneva Protocol of 1925
banning first use of chemical and bio-
logical warfare. He also called for all
nations to reach agreement to halt the
development, production, and stockpiling
of all chemical and biclogical warfare
agents and to eliminate them from the .
arsenal of weapons.

U Thant’s report makes it clear that
the testing and use of biological warfare
agents pose health hazards to everyone—
that the deadly diseases that have been
stockpiled for use as weapons are just
as dangerous to the producer and po-
tential user as they are to the recipient.
The report emphasizes the need to
promptly reach agreement on a ban on
the production, stockpiling, and use of
biological weapons. A proposal that would
accomplish thls is now before the 25-
J}Tation Disarmament Conference which
is meeting in Geneva. I am hopeful that
the administration will do all it can to
see that this resolution is adopted.

Mr. President, today & comparatively
few nations possess these lethal weap-
ons. However, any natlon, large or small,
can develop contagious becteria and
viruses, If and when they do, the danger
of an accident or purposeful use becomes
greater. The very survival of man is at
stake, The development anhd stockpiling
of these horrible chemicals and germs is
a pursuit after armaments far in excess
of those needed for our national security
and national defense.

I am utterly opposed to any further de-
velopment and stockpiling of such de-
vices. I urge the adoption of the pending
amendment to establish effective guide-
lines and controls over the storage, trans-
portation, disposal, and maintenance of
chemical and biological agents. Also, to
ban - future open-air testing of lethal
chemliecal agents, discase producing bio-
logical micro-organisms or poisons ex-
cept on determination of the Secretary of
Defense that such tests are necessary for
the national security and only then after
the Surgeon General has determined
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that the proposed tests will not present
hazards to puhiic health. The provisions
of the pending amendment form an fm-
portant first step toward stemming and
controlling the proliferation of these
deadly weapons.

Mr. PELL. Mr. President, I was de-
lighted to read In the newspapers this
weekend that the Becretary of Defense,
Hon. Melvin Laird, approves of the
amendments that we have before us to
control the chemical and biological
weapons program.

I mterpret Becretary Laird’s approval
of my amendment regarding internga-
tional law to mean that the Becretary of
Defense recognires a responsibility of the
Department of $tate for interpreting our
International obligations, and I assume
that the Seecretary of Defense will pro-
vide for proper consultation with the
Department of State regarding the in-

- ternational legal implieations of the
movement of chemical and biological
materials outside of the United States In
the future,

Although I am happy that the chair-
man of the Armed Services Commlittee
and the Department of Defense hag ap-
proved the amendments which we have
before us, I hope this does not mean
there will not be further debate on the
forelen policy questions involved in the
chemical and biologtecal warfare ques-
tion. I believe that the Senate should
discuss the role that the Department of
Defense expects CBW to play in the
world arms race, and I would hope that
we would discuss the implications of Bec-
retary Laird's recent statement imply-
ing the chemical and biclogical weapons
are strategic weapons which might be
used in a second strike capacity,

Mr. TOWER. Mr. President, I would
like to express my understanding of the
Intent and effect of this amendment. This
amendment is not intended to prevent

. the Department of Defense from under-
taking biological and chemical research
brograms. Those programs have been

bresented and justified to the Congress -

. @8 required in the Interest of national
defense. The amendment recognizes,
however, that the public and members
of the Congress are concerned that the
program be undertaken under conditions
of maximum safety and that the Con-
gress be fully aware of the actlons that
are taken. For this reason, the amend-
ment, whilé not restricting the types ot
activities that the Department of De-
fense may undertake in pursuing the
program it has presented and justified
t0 us, Imposes certaln reporting and co-
ordinating requirements, Some of these
requirements may prove burdensome and
time-consuming. Perhaps with experi~
ence we will later decide to remove some
of them. However, despite the burdens
the amendment Imposes.\the Department
of Defense has recognized the concern
of the publie and members of the Con-
gress in matters concerning chemical
warfare and biclogical research pro-
grams, and hag therefore indicated it
will not oppose enactment of the amend-
ment. .

As T understand this amendment, 1t in
0o way represents s critlelsm of the
CBW program or of the military oficlals
who Lave administered it. It slmply ex-
presses the desire of the Senate to have
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Congress better informed on the pro-
gram and Indicates the Senate’s right-
ful concern that testing, transportation,
disposal and storage of chemical and bio-
logical warfare elements be done as safe-
Iy as possible. With this understanding, T
support the amendment.

Mr, MUSKIE. Mr. President, for more
than 50 years poison gas has been an in-
strument of warfare, and for all that

‘time Americans have been repulsed by

the thought of poison gas being used to
kill and maim people.

As a nation, America traditionally has
viewed the case of poisonous gases as In-
humane. We have sought to make gas
an fllezal weapon of war, and in two
world wars we declined to use it to kill
OUur enemies,

Desplte our public stance, American
milltary contracts have continued to be
let and military personnel have been as-
slgned to the task of researching, devel-
oping, manufacturing, and storing poison
gas and biological agents.

Untll a year ago, gas and germ war-
fare seemed o subject for science fetion.
Members of Congress were vaguely aware
of the research and development pro-
grams, but regarded them as contingency
operations, first, to deter other nations
from using such weapons first: and see-
ond, to ald in research on counter-
measures, The first major rumbling of
complain came with the use of tear gas,
defoliants, and napalm in Vietham. More
vigorous complaints erupted with news
of dangers from testing and disposal of
chemical and biological materials and
weapons In the United States.

The first major Incident came last
year when more than 6,000 sheep died
in Ttah, near the Dugway Proving
Ground, where chemieal and biclogical
warfare materials were tested. The sheep
fall victims to a nerve gas released by g
plane. For a long time military secrecy
cloaked the cause of the deaths. Now,
thanks in large part to the work of Rep-
resentative Ricaake D, McCARTHY, Dem -
ocrat, of New York, the facts about that
incident and other threats from our
chemical and biological warfare program
are belng given to the Congress and to
the public.

The second major incident—or near
Incident—was the Army’s plan to trans-
port 27,000 tons of poison gas containers
by rall from Colorado to the east coast
where it would be loaded on barges and
dumped In the ocean. That plan has
been shelved, temporarily, but additional
opposltion to the chemical and biciogl-
cal warfare program has been stirred up
by the fact that the Army was prepared
to ship such dangerous materials across
the country through large cities without
major precautions against aceldental dis-
charge of the gases and without serious
attention to the environmental hazards
posed by ocean disposal.

In retrospect, the Dugway Proving
Ground accident and the ocean dumping
proposal may have been blessings in dis-
guise, They have alerted the country to
& clear and present danger from chem-
lcal and biological warfare operations, In
peace and in war. .

Materlals containing anthrax, tulare-
mia and Q fever germs, nerve gas, and
other toxle materials are not minor
weapons, and secrecy about thelir devel-
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opment and use does not guarantee
safety.

Americatis have a right to expect their
Government to use great caution in ap-
proaching such an awesome set of
weapons. They have a- right to expect
their Government to use more than or-
dinary care in handiing such WeapOons.
They have a right to expeet thelr Gov-
ernment to develop considerable energy
to eliminating the danger of such weap-
ons belng used in time of war.

The packet of amendments we are
considering now will enable us to meet
their responsibility. -

The PRESIDING OFFICER. All time
having expired, the question is on agree-
ing to the modified amendment (No. 131)
of the Benator from New Hampshire, On
this question, the yeas and nays have
been .ordered, and the clerk will call the
roll. :

The assistant legislatlve clerk called
the roll.

Mr. KENNEDY. I announce that the
Senator from Tennessee (Mr, Gorg) is
absent on official business,

I aleo announce that the Senator from
Indiana (Mr. Baya), the Senator from
Nevada (Mr. BmLe), the Senator from
Cennecticut (Mr. Doop}, the Senator
from New Mexico (Mr. MonTowa), the
Senator from Georgin (Mr. RUSSELL),
and the Senator from Texas (Mr. Yar-
BOROUGH) are necessgrily absent,

I further announce that, if present
and voting, the Senator from Indiana

. (Mr. Bavn), the Senator from Tennes-

see (Mr. Gorg), the Senator from New
Mexico (Mr. Moxnrova), the Senator
from Texas (Mr. YARBOROUGH) , and the
SBenator from Connectlcut (Mr. Dobp)
would each vote ‘“yea.”

Mr. S8COTT. I announce thai the Sen-
ator from Michigan (Mr. GarFFIn) 1s de-
tained on official business, and, if pres-
ent and voting, would vote ‘“yen."

. The Senator from Ohlo (Mr. Saxe)
1s necessarily absent; and if present and
voiing, would vote “yeq.*

The result was announced—yeas 91,
nays 0, as follows: '

[No. 74 Leg.]
YEAS—f]1

Alken Goodell Munds
Allen Gravel Murphy
Allott - GQurney Muskta
Anderson Hansen Nelson
Baker Harria - Packwood
Bellmon Hart Pastore
Bennett Hartke Pearson
Boggs Hpatfleld Pell
Brooke Holland Percy
Burdick Hollings Prouty
Byrd, Va. Proxmire
Byrd, W. Va Hughes Randolph
Cannon Inouye Rihicoff
Case Jackson Schweiker
Church Javits Beott
Cook Jordan, N.C Smith
Coo; Jordan, Idaho Sparkman
Cotton Eennedy Spong
Cranston Long Stennty
Curtis Magnuson Btevens
Dirksen Mansfield Symington
Dale Mathias Talmadge
Dominick MeCarthy Thurmond
Eagleton McClellan Tower

d MeGeo Tydings
Ellender McGovern Willlama, N.J
Ervin MeIntyre Willlams, Del
Fanuain Metealf Young, N. Dak
Foug Mlller Toung, Ohio
Fulbright Mondale
QGoldwater Mosa

NOT VOTING—b

Bayh Gore Ruasell
Bible Griflin Baxhe
Dodd -+ Montoys Yarborough
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So Mr. MCINTYRE'S amendment (No,
131, as modifled, was agreed to.

Mr. McINTYRE. Mr, President, I move
to reconsider the vote by which the
amendment was agreed t0.

Mr. NELSON. I move to lay that mo-
tion on the table.

The motion to lay cn the table was
agreed to.

Mr. STENNIS addressed the Chair.

The PRESIDING OFFICER. The
Senator from Mississippl is I i .

Mr. STENNIS. Mr, President, I wish
to make a very brief overall statement
about the bill and consideration of addl-
tional amendments thereto.

Mr. SYMINGTON. Mr. President, may
we have order?

The PRESIDING OFFICER. The
Senate will be in order.

Mr. STENNIS. Mr. President, what I
will say is nothing new, but I am say-
ing it in an effort to promote our de-
bate in such a way that the issues will
be understood by Members of the Sen-
ate.

As an illustration, last Friday we had
about 34 hours of debate on an amend-
ment by the device of continuous yield-
ing by the author, This is @ practice we
have fallen into. I do not blame anyone;
no ohe was out of order; apd I do not
meke these remarks critically. However,

the committee had no chance in all that

time to present our views and the gtua~-
tions as we saw it with reference o that
amendment. That is only an illustra-
tion.

I hope we can work out something to
avoid such a situation in the future. The
committee chairman has no control, ex-
cept as he may confer and reach under-
standings with Senators with respect to
which amendment is called up and when
it shall come up.

The main point I wish to talk about
now is that this bill represents a balanced
program. i

Mr. President, will the Chair enforce
the rule so that we'inay have order?

The PRESIDING OFFICER. The Sen-
ate will be in order,

Mr, STENNIS. We have offensive nu-
clear weapons, and we have provided for
a defensive system against the offensive
nuclear weapons arrayed against us. We
xnow that we are not going to make a
first strike. There is nothing like that in
the minds of the people, Congress, or the
President. We know that we are not golng
to start a nuclear wer. I do not know, but
with the high development of these
weapons I doubt that Russia would in-
tentionally start a nuclear war. Perhaps
the time when that was probable 1s be-
hind us. However, o one really knows. So
we must be prepared in that field. I do
not believe we should say that we will not
start one under any circumstances. I said
that years ago. I mention these matters
to get down to the real lssue; namely,
the need for conventional forces.

At one time, we were getting away
from that. We went into the nuclear
field and neglected modernization of the
Army. We neglected a great many other
things because we put most of our money
into nuclear weapons.

Certainly we are not about to reach a
millennium, when everyone will he at
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peace, and the lion and the lamb will lle
down together, when there will be no
more boundary disputes and no more
aggression against one nation by an-
other. We do not believe that that mil-
lenniuym has arrived. We know that we
must have sufficient military strength to
protect our people, and I am talking
about 200 million citizens here at home.
We know that we must protect them
with sufilcient conventional weapons. We
know that it must be our pollcy to pro-
tect those 200 million Americans. We
have assumed many commitments
around the world and may be forced to
go beyond our boundaries and protect
the perimeter.

We may want to reduce these com-
mitments, but no one is offering & resolu-
tion to do so. No Senator has proposed
a plan to change the situation, No com-
mittee of Congress is hearing any testi-
mony on the subject. There is no report
or statement of opinion of a committee
that is weighted in favor of any change.

We have not had any requests from a
President to that effect—irom President
Nixon or any prior President.

Thus, our policy still is that we can
best, protect ourselves by providing some
defense of the outer perimeter. That is
what a great deal of the hardware in the
bill is for.

Bome Senators may think the bills
should be changed right here on the ficor
of the Senate, plece by plece, 80 as to
take out the tanks, take out the car-
rlers, take out this, or take out that. I
do not believe that is the way to proceed.
When the will of the majority is felt, we
will find out for sure.

I favored paring some items in the
bill, as I said in my opening talk, but
we had better know what we are doing
and have a committee consider the mat-~
ter from all angles and submit a report
on a bill. This is what the Armed Serv-
ices Committee did.

‘At the same time, I should also like to
know what the President thinks about 1t.

This policy should be enunciated
clearly; then we can implement it. Let
us not place the cart before the horse,

wWe all remember that followlng World
War II we decided that Japan should
have ho weapons, except to a very limtted
degree. We said to Japan, “We will take
care of you.”

I think we overdid it- We should
modify that. .

But can we do that? Can we take pieces
out of the millitary bill on the floor of
the Senate, until the President, the
committees and others have spoken or
enunciated some kind of policy?

Look at our obligations around the
world. Take Korea. We must not tear
down everything we have bullt up there.
We susranteed Korea's integrity when
no other nation joined with us, It wes
just the United States of America and
Korea, We guaranteed Korea’s protec-
tion. That requires credlble military

forces and military detérrence. It does .

not take a wise man to see that.

We all remember Formosa. We all re-
member Vietnam, where we are now. The
Lord only knows how or when we can get
out of there. We are members of SEATO
and NATO. All these obligations prove
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conclusively that we need balanced eon-
ventional forces, and that we must have
them, I want to have them with the
smallest number of dollars.

Let me mention something clse. One
can go to a military service and some-
times get = large listing of the defects in
the weapons of a rival military service.
That is a part of the picture in the Pen-
tagon. The Navy which belleves in its
weapons, and the Air Force also believes
in its weaspons—and I am glad they do.
But sometimes, on the side, they are quick
to point out defects, real or imaginary,
in the weapons of the other service.

It me give an illustration, I was once
inside the matter of the Nike-Hercules
ground-to-air defense missile.

I thought we were going too fast and
too far, and before it had been perfected
enough. The bill provided hundreds of
millions of dollars.

I was handling the military construc-
tion bill, A general spoke on “Face the
Nation” that Sunday afternoon. He was
a very fine general. The question was
put to him: If a city were properly de-
fended with enough Nike-Hercules, and &
hundred enemy bombet planes came in,
how many could they knock out? He
said, “A hundred out of a hundred.”

The next morning I talked with an -
outstanding admiral of that day, one of
the foremost we had. I said, “If a city
had the required humber of Nike-Her-
cules and A hundred enemy hombers
were coming in % bomb the city, how _
many Nike-Hercules could they knock
down out of that hundred?”

He said, “Not a damed one.” -

I think both of those gentlemen were
wrone. But that general remark of the
admiral, coming down the corridor of
the puilding, having no appointment, led
us to go further into the matter.

Mr. McNamara told me later that it
would save some money. But my point is
that we do not know enough about mis-
Sﬂ%. My point is that there is interservice
rivalry, and that is seldom brought up in
debate. I am not saying this critically of
anyone. I know there is rivalry. Some-
times it is within a service.

All of us remember the old cavalry.
The cavalry has gone, But weapons
rivalry still exists within the services.”

So we had better examine carefully.
some of the information we are getting—
and getting in good faith—about these
matters. My point 15 that the bill pro-
vides a balanced program, something
that the Joint Chiefs have agreed to.

The _Cha.irman of the Joint Chiefs is
no ordinary man. Do not dlscount Gen-
eral Wheeler, unless you want to con--
demn gll military men, If you do, let-
General Wheeler go on down the drain
\.with the rest of them. But if you want-
impartiality, do not discount General
‘Wheeler.

That i5 not all. We are looking for a
balanced program in weaponry. This
program is largely one like that approved
by former Becretary McNamara. What-
ever pne may think about him, he had
plenty of sense. I think he was one of the
most effective Secretaries of Defense we
have ever had. I do not think he was
right on all things, but he worked, and
he knew a lot about defense.
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Former Secretary Clifford approved
this program, although there were some
differences in details.

We squeezed a great deal of water out.
But Mr. Clifford is a man of high intelli-
gence and considers things seriously.

Secretary Laird approved thils budget
just as recently as early March, Senators
who do not know Secretary Laird have
-missed & gem. We who serve on the Com-
mittee on Appropriations have been con-
fronting his fine mind and ability for
years. I do not know of any Member of
‘Coneress who rendered flner service in
this field than Representative Melvin
Laird. He was usually a jump ahead of
most of the rest of us. So the program
provided by the bill is his best judgment.
He believes the Nation needs this billas a
balanced program. I do not mean that
every “i” must be dotted and every “t”
crossed, of course, but as an overall
proposition.

That is not all. President Nixon ap-
proved virtually all of this budget. Mr.
Nixon s not & newcomer, He is not one
who had been president of General
Motors or president of a university or

- some other institution.

That man learned the hard way. I am
not complimenting him, We all know his
background and experienee. I tell the
Senate that when he came back here in
8 years I was amazed, from the word
“go,” at the fine knowledge he had of
the present situation and the present
need, here and there and everywhere, of
the military program. I know, because I
have talked with him over and over. He
did not have anything to offer me. I did
not have anything that I could give him,
except just loyslty to the country. I am
not espousing the Nixon program, oT any-
thing like that. I am talking about na-
tional defense now. But he grasped this
problem. He had it in his mind. He was
as well versed as anyone outside the mili-
tary itself. Melvin Laird was there, and
so were othears. They made hard decisions.
They may he planning more.

That is the case here. We are not living
in a millennium—oh, not by a long shot.

We are not out of Vietnam—not by a -

1ong shot, We will have to have the hard-
ware, the weapons, the manpower, the
know-how, the skills, and the judement,
if we are to continue as a leader of the
free world.

I am no internationalist. I am no big
spender, either. I am no bhig spender—
my records shows it—for the military
department.

When we talk about such terms as
amilitary-industrial complex,” and all
that, that does not mean anything to me,
and I do not think it means anything
to anyone in the show down. I think it
is a slander and a libel on a great mili-
tary profession and the membership of
the Senate for those things to be fed out
and fed out on the Senate floor, through
committee hearings, through television,
through radio, everywhere, all the time,
to create—and it does create—a pre-
judice. Whether that is the purpose or
not—I will let every man’s motives be
decided by him or someone else, and
not by me—but it is leading this coun-
fry into what I consider a dangerous
state of mind—mistrust, distrust, down-
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grading the military, and downgrading
the Senators who have responsibility for
our defense and who are falsely charged
with being “dominated by the miliary.”

Mr. ERVIN. Mr. President, will the
Senator vield?

Mr. STENNIS. Please let me finish with
just a few more words. :

I give everyone credit for good faith,
and I think everyone wants to do what
he thinks then is best for the country.
But I warn you, we can slip back mighty
fast just because we are displeased with
a few things. I am displeased with many
things. We all wish we could stop the
war in Vietnam, for one thing. I am dis-
pleased with some contracts for military
supplies and material that have been en-
tered into. Incidentally, those contracts
came directly out of the brains of the
civilian authorities in the Pentagon. We
will get into that later.

But I told the military, “You do have
some responsibility in the field of spend-
ing”” When Generali Ryan, now the
Chief of the Air Force, was before us
for confirmation, I said, ‘General 1t
is not your primary responsibility, but
in the nature of things, you do have
responsibilities for the expenditures
of this money. In part- you are re-
sponsible in the military area, and I
think you ought to train more and more
men in the fleld of management and
related fields, so that as you bring them

-through the categories of promotion, you

will have more responsible men. I know
you have some who are cutstanding, but
not enough.” He sgreed with me heartily.
I am going to write the other Chiefs and
nake the same point. I think it is part of
our duty. But if we scuttle this whole
thing, if we cut the bone and the muscle
here by making too many unwise reduc-
:.lions, acting in the dark, we will rue the
ay.

I favor reducing military manpower
as soon as the shooting stops at least to
the level it was before the war started.
I am not settling on that as the final
figure. But, by a quick ealculation, in that
category alone there is a minimum of
$10 billion a year In savings. There are
other savings we can make. !

I want the military and the civilian
part of the department to do a better
job in getting a dollar’s worth for every
single dollar they spend. But I tell you,
we will never do that by settling for sec-
ond rate weapons. We will never do that

by giving the doughboy we send to the .

front an old tank, We will never do that
by sending our aviators, whether they be
in the Navy, Alr Force, or other service,
in a plane not as good as the one he is
up aeainst. And so on down the line,

I speak with all deference to every-
one, but I tell you, right now we are
getting off into the wrong attitude. We
are getting off into an attitude of knock
down, drag out, regardless of conse-
quences, that can leave this Nation—not
immediately, but within a few years—
unprepared to defend its own people.

Let us get a balanced program of
weapons together. Let us reexamine our
foreign policy, and f we want to change
1t, let competent Senators come in here
with a definite resommendation on thelir
resolution, on their report, on their testl-
mony, and on the recommendation of the
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President of the United States. I will be
found somewhere, perhaps not up frent
but somewhere up near the front, plug-
ging in a proper way for some reasonable
modification.

But there are points beside honor in-
volved, in turning our backs upon our
commitments. There is involved, for ex-
ample, the safety and perhaps the sur-
vival of the American people.

So, Mr. President, while I welcome
debate on any phase of this bill to any
reasonable extent, I will approach it in
the way that I have outlined; and
frankly, I was talking more to the people
of the United States than to anyone else
jn these last few minutes. :

Several Senators addressed the Chair.

Mr. STENNIS. I believe the Benator
from North Carolina had risen first, If
he wishes me to yield.

Mr. ERVIN. Mr. President, I ask the
Senator from Mississippi if he does not
think that it is a fiiting time for us to
meditate seriously upon this little verse:
God and the soldier we wdore
On the brink of ruin, not before;

When danger's past, and all things righted,
Gogl 1s forgotten and the soldier slighted.

Mr. STENNIS. I thank the Senator.

Mr, FULBRIGHT. Mr. President, will
the Senator yield?

Mr. STENNIS. I am heppy to yield to
the Senator from Arkansas.

Mr, FULBRIGHT. I certainly have
great sympathy with the position of the
Benator from Mississippl. He is, I think,
one of the most conscientious and dedi-
cated Members of this body, and not just
in his position as chairman of the Com-
mittee on Armed Services. He has served
with equal distinction as chairman of
other committees, and has performed
some very difficult functions.

I do not quarrel at all, certainly, with
his motives or what he is saying. But I
should like to comment in this sepse: He
says he is interested primarily in a bal-
anced program. I take it he meant bal-
anced within the Military Establishment.
I think I, and those of my colleagues
who share some of Iy views, are inter-
ested in a balanced program alse, but we
feel that the balance should he between
the military program and the other pro-
grams of this Government.

Mr. STENNIS. If the Senator will ex-
cuse me a moment, I have an urgent
matter. .

Very well. )

Mr. FULBRIGHT. As a result of a
series of crises and wars, for which the
Senator from Mississippi, of course, is
not to blame, there has developed an im-
balance, not within the military so much,
but between the military and other pro-
grame of our Government. This entire
debate is about how to correct that im-
halance. .

To ask the Senate to ascept the pro-
posals of the Pentagon without thorough
debate and examination, it seems to me,
to have the Senate simply to abdicate
its real function. On many of these mat-
ters there have been hearings, as the
Senator mentioned. There have been
some extremely interesting hearings in
the Committee on Foreign Relations,
also, and in the Joint Economic Commit-
tee headed by the Senator from Wiscon-
sin (Mr. PROXMIRE) .
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Some of the witnesses before that
committee, such as Mr, Fitzgerald and
others, are certainly qualified, and as
good as we have in this Government.
They are right out of the Pentagon it-
self. Bome have suffered personally be-
cause of their daring to do thelr duty, in
my opinion, as citizens. '

The difference in view on this problem
arises because I think that, as Benators,
we should balance the military with oth-
er governmental programs. I submit that
when you calculate the amount of money
devoted to the military establishment
since World War II—well over a $1,000
billion—against other activities impor-
tant to the country, such as education
and the development of our natural re-
sources, I think our system of priorities
is out of balance. That, as I said, is real-
ly what this debate is about.

The Senator has mentioned rlvalry
among the services. That is not news. We
know about that, and I do not complain
about it. But it is our duty to correct
some of the results of such rivalry.

We have been told, and I think there
is & degree of truth in it, that when we
give, we will say, a big program, to the
Army and the Air Force. About all that
can be done to balance things out is glve
the Navy more aircraft carriers. That
way they will receive about as mueh as
the Air Force and the Army; and there-
fore, to retain a kind of balance. 8o we
continue to bulld aircraft carriers when
they are obsolete. No other country in
the world builds them.

That in itself raises a serious question:
Why, if aireraft carriers are really useful
and not obsolete, is not Russia, or China,
or Germany, or somebody, out trying to
build aircraft carriers? It is rather odd
that we should be the only ones to put
50 much faith in this kind of machine.
Carriers are extraordinarily costly. The

Senator from Missouri (Mr. BSYMINGTON)

is a better spokesman than I on this Sub-
ject, but I recopnize that, as a member
of the Committee on Armed Bervices, he
is a little bit embarrassed to take issue
with his colleagues. I would be, too. I am
always & liftle bit embarrassed to taoke
issue with my eolleagues on a committee,
with whom I have shared many hear-
ings; but the Senator from Missouri has
said much about this subject on many
occasions.

It is, I submit, the balance of all over
national programs that shouid concern
us. T do not for a moment suggest that
the Senator from Mississippi is a spend-
thrift. We are not saying that he is ex-
travagant at all.

Mr. STENNIS. Mr. President, if the
Benator will yield to me, I do not have
to wait until he or anyone else accuses
me of something, I simply call attention
to my record. I do not have to wait for
the Senator or anyone else,

Mr. FULBRIGHT. Of course, I think
there are some members of congressional
committees who, in the past, have shown
& disposition-—and it is not the Benator
from Mississippi to whom I refer—to urge
upon the Pentagon inereased appropria-
tions, even over what was requested.

Coming to the question of the military-
Industrial complex, the Benator gays it is
& slander that anyone should mention it.
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I have mentioned it, but 1 certainly, in
most of my formal speeches on the sub-
Ject, have made It very clear that the
people in the Pentagon, by and large, do
not deserve that kind of criticism, nor
that it should be regarded as & slander.
I regard the criticism, if warranted any-
where, as warrasnted against Congress;
and I should share in it, in that, for 25
years, I have never before seriously en-
gaged in an effort to cut or change, in
any substantial way, the budget requests
of the military establishment: nor has
anyone else to speak of,

This is simply the first effort to restore
balance to the system. It is not a slander
upon the military. Nobody is slandering
the military. If there Is any criticism at
all, I think it is primarily due to Con-
gress failure for too long to expose to
debate and serlous examination these
programs,

I do not believe the Senator from Mis-
sissippi could say that we have really
seriously examined these programs in the
rast. Not even the Bureau of the Budget
has done so. I ask Mr, Schultze, who was
then Director of the Budget, in open
hearing, about the research programs in
the Pentagon. He said frankly that they
did not go into them; they just accepted
the Pentagon’s views.

We have on record a statement of Mr,
McNamars that he made, I think before
the Commiitee on Armed Services, that
In not one instance while he was Sec-
retary of Defense, where there was g dif-
ference of view between the Bureau of
the Budeet and the Pentagon, was the
Pentagon ever overruied. He alweys pre-
vailed.

This, again, is most unusial, and at
least partly the fault of Congress, be-
cause nobody bothered to challenge it,

Therefore, I do not believe the Senator
has a legitimate complaint about the
way in which he or the Military Estab-
lishment has been treated. After all, they
have $80 billion available in round fig-
ures. An to say that our Military Estab-
lishment is obsolete and that our service-
men do not have good rifles and good
airplanes, is, it seems to me, a gross re-
flection upon the efficiency of American
industry. The money has certainly been
‘spent in large amounts for that purpose.

The Senator is saying that we have

iven the money but that we do not know
how to produce a good airplane, It has
not been for the lack of money that we
do not have & good plane. If we do not
have one. I have been under the impres-
sion that we do have good planes and
good rifles. I have been under the im-
pression that we do have good ships and
other equipment. Never once have I
shared the idea or said that our people
are not properly equipped,

‘We have spent and are spending, as the
Sensator knows, from the best estimates
of our intelligence community, substan-
tlally more than the Russians have spent,
And they are the ones we seem to be so0
concerned about.

When the Senator says that we are
cutting in the dark and slashing and cut-
ting without knowing what we are doing,
he is making a statement that I do not
subseribe to,

I think we know a good deal about the
hormal programs, Many good hearings
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have been held. We have heard from
knowledgeable people.

In addition, on occasions when we have
requested information from the Defense
Establishment, we have been met with
the statement that it was classified or
too sensitive. They would not furnish it.

S0, to the degree that we are operating
In the dark, I submit that it is not the
fault of the Senate committees. It is the
fault of the establishment itself in re-
fusing to make available what I believe
to be appropriate and relevant documents
and information,

I do not really believe the Senator has
& legitlmate quarre! about the debate and
about the proposals to try to bring about
what I would call a better balance be-
tween the Military Establishment and
the rest of the Government of the United
States.

Mr. PROXMIRE, Mr. President, will
the Senator yield briefly?

Mr. BTENNIS. I will yleld later. T be-
lieve the Senator from California had re-
quested that I yield to him. I yleld to the
Senator from California.

The PRESIDING OFFICER. The Sen-
ator from Callfornia is recognized.

Mr. MURPHY. Mr. President, relative
to the Armed Services Committee, I must
say that my experience this year has been
& preat revelation. I sugeest that the
matter of balance of expenditures cer-
talnly must have been because of the
necessity created by world conditions,

I we did not have some of the world
problems that exist todey, we would not
have the problem of making high expen-
ditures in order to achieve the balance
that the distinguished chairman of the
Ammed Services Committee has spoken
of.

I think probably that, looking at the
past and finding where the fault lies,
certainly when we have called on the
military, wherever they have been per-
mitted to do so, they have done their job
very well Insofar as I recall history back
beginning with World War I.

However, very often where we have
looked at the action of the Political
Establishment in international affairs
and their record, in my humble opinion,
has not been quite as good.

Therefore, I point out that the prob-
lams which have been created have
caused this difficulty in achieving the
balanee about which the distingutished
chairman talks,

Teferring to the remarks of the distin-
gulshed Senator from Arkansas concern-
ing the statement that we do not have
8ocd planes, my experlence is that we do
not now have them, We have been very
neglectful In certain categories, Our
blanes are good but old. We have not
kept up with our potential AEEress0rs
and enemies,

We do have a good rifle. However,
strangely enough, for some regson, we
have only one manufacturer. We have
heard about the deficiencies of the South
Vietnamese, However, we find that when
they had a good rifle, they are pretty
good soldiers. They are brave. They are
eager to defend their country,

80, I think that the distinguished

of the Armed Services Com-
mittee makes an excellent point. While
therearemanyotheram.sumtneedour

-
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attention In this country, they have not
been neglectaed.

I have had the great privilege of serv-
Ing on the Labor and Public Welfare
Committee and on the Education Sub-
commitiee, There has not been any great
neglect. However, we could do more,

I join with the distinguished Senator
from Arkansas in hoping for the day
when this sort of balance has been
achleved and we can proceed on all mat-
ters in progress, peace, and prosperity
not only in our country but also around
the world.

At the present time, I am afraid that
we must be realistic.

I am afraid that we cannot achieve all
of the theory on these programs. We have
to accept the situation as it exists today.
We have many plans for research and
development. We have very little hard-
ware,

‘We have to rebulld a.nd reestablish our
military in order to carry out our com-
mitments and, hopefully, as the result of
the strateglc arms limitation meetings
that are about to take place, we e¢an look
for a day when we can deescalate the ex-
penditures on the military side and in-
crease them on the other side,

My colleagues know that I come from
& State where a great deal of these pro-
curement funds will be spent. I have had
no pressure, no calls, and no suggestions
from the so-called highly publicized mili-
tary-industrial complex which used to be
called the military-industrial-scientific
complex. There has been no pressute on
me,

My decisions in the conmmittee have
been based on the information brought
out in the hearings and as a result of the
questioning of experts, both military and
nonmilitary and the studying and read-
ing I have done over years past in order
hopefully to equip myself properly for
my present position.

I associate myself with the remarks of
the distinguilshed chairman of the com-
mittee, the Senator from Mississippi, and
say thiat he hopes, as we all do, that this
balance will be much easier to establish
once we get world conditions in balance
the way they should be.

Mr. STENNIS. Mr, President, I thank
the Senator for his remarks.

I point out to the Senator from Ar-
kansas that my remarks and my plea
is for this balance in conventional forces
within the military. However, if he will
bring in some more balance on our com-
mitments In a bill or a resolution, with
8 report and other usual documents be-
hind the measure, things that ordinarily
g0 with 1t, he and I will be found to be
closer together, My point is that, until
we do that, we cannot simply turn our
backs on the commitments we have
made.

Mr. FULBRIGHT. Mr. President, we
are in the process of trying to do that
right now In reexamining our commit-

ments. We have a staff working on it

and we think we are makihg some prog-
ress.

I hope the Senator does not think we
are not doing our best to do exactly that.
In the meantime, other matters come up
and require our attention.

I am not being critical of the Senator
from Missisalppi, He 15 doing his job as

CONGRESSIONAL RECORD — SENATE

is the military, I think. I think in all
honesty that I and the other Members of
the Benaie have fatled to do what we
should have been doing for 10 or 15 years
In being a Httle more attentive to this
kind of program. We have allowed our
priorities to get out of balance,

Does the Senator from Missisaippl
agree that we have inferior planes and
that our planes are not as good as the
alreraft of other countries?

Mr. STENNIS. I do not agree. I hope
the very opposite is true. However, if we

.do not bulld new planes, new types of

planes—and we have to make the deci-
sion 4 or 5 years in advance—we
could find ourselves second rate. We may
have already slept too long with refer-
ence to other weapons. -

Mr. FULBRIGHT. We heard the state-
ment of a Senator from & State in which
more planes are built than in any other
State, to the effect that we have inferlor
planes,

I never believed that to be true. I had
not heard that at all,

We have some that are inferior in some
fields. However, our best planes are as
good as the best planes of any other
counfry today.

Mr. STENNIS. I do not know that that
15 true right now. However, we have pro-
vision for some. contalned in the hill,
‘They are moving glong and will be the
hest.

I have referred to our many commit-
ments to other countries—commitments
which require us to defend them. -

I mentioned Japan. There is a hard
one. Take that one on and get it medi-
fied, if the Senator believes it should be
modified, and bring us something defi-
nite on that problem if the S8engator wants
to. I believe that we can consider some
other matters here in that immediate
field.

Mr. FULBRIGHT. I think there ig a
great deal of merit in what the Senator
is saying, and that is what we are try-
ing to do. We recently had the case of
the S8panish bases, and we trled to mod-

ify it. We did get it modified—not as

much as I would Hke, but we modified it
substantially.

Mr. STENNIS. I thank the Senator,

Mr. PROXMIRE. Mr. President, will
the Senator yleld?

Mr. STENNIS. I yleld to the Benator
from Wisegnsin. I do not mean to try to
retain the floor.

Mr. PROXMIRE. I will be brief,

I say to the distinguished Senator from
Misslssippl that so far as cutting in the
dark is concerned, I think that this year,
for the first time in many years—-cer-
tainly, in the years I have been in the
Senate—we are acting with-far more in-
formation and understanding than ever
before, for & number of reasons.

First, the Senator from Mississippi has
done an excellent job in his committee
and in his hearings. I have had a chance
to g0 over the hearings, and I think he
and hils eommittee not only have asked
the right questions but also have orga-
nized unsually well. As I understand it,
the Senator has delegated to some of the
members of the committee a great deal
of authoerity, and they have investigated
thoroughly and have come up with some
extremely useful Information.
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In addition—and I think this is most

‘unusual—this year & number of Bena-

tors—I am not one of them—organized a
group called Peace Through Law, and
they secured outside professional advice
on a number of weapons systems,

If the Senator from Mississippl has
had & chance to review the report—I
think the Senator from Oregon (Mr.
HarFIELD) is one of the principal movers
in this area—I believe he will be im-
pressed not only by the professionalism
involved but also by the moderation of
their recommendations. They did not
propose to cut deeply, but they did pro-
pose to make some moderate, thoughtful
cuts that were well documented.

I understand that the Senater from
Oregon will speak on this matter a lttle
later. I hope he speaks soon, because
the Senate should be aware of the very
comprehensive, painstaking, and thor-
ough examination which has been made
of this budget.

Also, the Joint Economic Committee
held hearings last November, January,
and June, in which we examined in con-
siderable detail, on the public record,
the military budget. We had some experts
on these weapons appear before us. We
have developed some substantial infor-
mation.

S0 I think this debate will not be cut~
ting in the dark and it will not be ir-
responsible from the standpoint of those
who are offering amendments to reduce
the military budeet. I agree with the
Senator from Mississippi that we must
have a strong military force—strong
Army, Navy, and Air Force—and we must
be secure. I think our amendments are
going to be in the area of trying to
achieve this. If there 15 a difference of
opinion, it is simply a differenee of jude-
ment as to precisely what is needed from
a technical standpoint, not a difference
in terms of value In judgment. We must
have a secure armed force, for our mili.
tary people certainly are serving this
country very well,

Mr. STENNIS. I thank the Senator
very much for his remarks. I think he
has done some_excellent work.

Mr. MILLER. Mr. President, will the
Senator yield?

Mr. STENNIS. I yield.

Mr, MILLER. My, President, I am
pPleased that the Senator from Wisconsin
is present, because he has a great amount
of knowledge about the economic aspects
of this matter.

The statement has been made by the
Senator from Arkansas that we should
have a balance in the broader sense of
the tertn rather than a balance with re-
spect to conventional and strateglc
forces. I think both points of view are
proper. We should have a perspective in
both senses.

But I think the danger 1s that by talk-
ing about a balance in the broad sense,
much has been said about the military
belng out of balance, I believe the Sena-
tor from Ackansas implied, when he
pointed out all the other commitments,
that we have in our own domestic respon—
sibilities.

I have been trying to make the point to
my colleagues—and this is the third
time—that one way of looking at balance
i1s to look at our gross national product.
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I believe that economists generally take a
look at a nation’s gross natlonal product
as an indication of its capabilities to meet
various commitments. While I recognize
that a $78 billion national defense budget
sounds Iike a great amount of money, 1
think it should be put in the perspective
of what our gross national product is.

I have pointed out that for fiscal year
1970, the $78 billion defense budget will
comprise approximately 8.1 percent of
our gross national product, and that is
no larger than it was for fiscal 1969, I
thought we should go back in 5-year
periods for 15 years to see how it looks.
If one goes back to fiscal 1964, fiscal 1959,
and fiscal 1954, he will find that the pro-
posed defense budget for fiscal 1970 is
less in percentage of our gross national
product than 3 of those periods and equal
in one.

S0 I find myself a little unenthusiastic
about all this talk about balance when
I take a look at our ability, which is re-
flected in the gross national product.

One other thought on this matter is
that if you take from the $78 billion
national defense budget $28 billion for
the cost of the war in Vietnam, you get
down to $50 blllion, which we might say
represents what could be a normal na-
tional defense commitment, The war s
an sbnormal situation. That would put
us down to 5 percent of our gross na-
tional product.

I invite the attention of Senators_ to
this fact: Even though the 8.1 percent of
our gross national product is what our
national defense will come to for flscal
1970, that Inciudes $28 billion for the
war. When you go back to 1964, there is
practically nothing for the war; there
was nothing for a war in 1858; and there
was hothing for a war in 1854. Yet, the
percentage of the gross national prod-
uct devoted to military was greater than
the percentage we are going to have for
fiscal 1970,

My point 1s simply this: Before we start
talking too much and too enthusiastically
about a balance, let us put things in
perspective, If we put things in perspec-
tive, then I think we might be able to
do a better job.

I thank the Senator for yielding.

Mr, STENNIS. I thank the Senator.

Mr. ELLENDER. Mr. President, will
the Senator yield?

Mr. STENNIS. I yleld.

Mr, ELLENDER. Mr. President, there
is no one in the Senate for whom I have
higher respect than the distingulshed
Senator from Mississippi. I know that
he is doing a good job as chairman of
the Committee on Armed Services. He is
very conscientious.

Mr, STENNIS. I wish I could be as
good a Senator and as effective a Sen-
ator as the Senator from Louisiana,

Mr. ELLENDER, I have been trying for
the past 12 years to get most of our troops
removed from Western Europe, We have
had between four and one-half and six
divisions there for 20 years. The main
reason why they were sent there, as I
understand it, was to help contain the
Soviet Union, and to reassure our NATO
allies that they would be protected by
US. forces.
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We built huge airfields in Japan, Oki-
nawa, the Philippines, and all over
Africa to isolate Russia, and in the proc-
ess we actually have been sustaining all
of Western Europe militarily. We have
also constructed many harbors and other
military installations. But, somehow, we
seem to be unable to get the countries
of Western Europe to assist us in our
efforts, They do not seem to sense the
danger as our military advisers see it,
and that should give us something to
think about. -

The Secnator stated that we are in
South Korea. We have been there vir-
tually alone for many, many years. And
this is supposedly a United Nations un-
dertaking.

It is not totally a U.S. action, as the
Senator knows but, we have been carry-
ing most of the burden. It seems that
the executive department is unable to
obtain help or any kind of assistance
from the other members of the United
Nations. We have been carrying that load
alone, as I have stated, at a very substan-
tial cost to our taxpayers.

Now as to Western Europe, it seems to
me that it is up to the Chief Executlve
and perhaps Congress to try to get as-
sistance from our erstwhile allies or with-
draw most of our manpower from that
area. We have been in Western Europe
now for 20 years, as I said. It has been
costing the taxpayers of this Nation over
$2 billion a year to sustain the five and
one-half divisions stationed there. To-
gether with their families that are and
have been in that area for the past 15
years, the total of roughly 600,000 Amer-
icans.

I cannot understand why we should
not obtain assistance. The Senator is on
the Subcommittee on Appropriations for
the Armed Services. He knows that I have
tried every time a new Secretary of De-
fense was named—beginning with Mr.
McElroy and then Mr. Wilson, and their
successars—to get help from Western
Europe, All I could obtain was, “We will
try.” Try—that is all they have done and
with no results,

From the start the countries of West-
ern Europe were not carrying their just
load as they promised to do. On a visit
there in 1960, between the Republican
and Democratic National Conventions I
found that our so-called allles had no di-
visions that were ready for action, In
Germany, Belgium, and other countries,
there were more or less paper divisions.
If the Russians had struck in 1960, there
would have been only five and a half di-
visions from our country ready to go,
and one brigade from Canade. As I have
stated, the rest of them were paper di-
visions and it would have required
months to bring them to our stanards.

Why thet situation-was permitted to
continue I cannot say, but somebody was
not on the job. When I visited SHAEF in
19680, even our mllitary people there
stated to me that our allies were well
prepared and ready to go, but after an
investigation I found that they were
mere paper divisions, particularly in’
Germany,

Now, to come to our local situation, I
have voted every dollar requested by the
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Defense Department to maintain our de-
fenses. Five or six years ago it was my
feeling that since we were living in a mis-
sile age, we should spent much of our
time and money in developing more and
better missiles. It was obvious to me that
if a war were to occur between us and
Russia, it would be a war in which nu-
clear missiles would be used, and not
conventional weapons,

I stated at the time that it was my
feeling and my belief that our country
could not afford to carry on both a mis-
sile-age program and a conventional war
program. It would be simply impossible;
it would be too costly. But my advice was
not heeded, and we are making efforts
now to carry on preparation for both a
missile-age war and a conventional war-
fare program. I see no reason why we
shouid do that if the people from West- -
ern Europe, who are now able to assist
us, do not joint in helping us. It is my
belief that as long as the U.8. Govern-
ment permits the French, Germans, Bel-
glans, Danes ,and the British to lay their
heads on Uncle Sam’s shoulder and to
carry them along, they will not do any-
thing to help us out.

Mr. President, it strikes me that every
effort should be made by the present
administration to obtaln assistahce, real
assistance, from the governments of
Western Europe; and, if they do not
agree, we should get out of Western Eu-
rope. That is what I advocate and that
is what I have been proposing for at least
10 years, with little or no success. They
seem not to see any danger and our mili-
tary people take the position that Europe
should be protected. I cannot agree.

I am not going to try to debate now
the many mistakes made by our policy
planners or by the managers of the Pen-
tagon’s research and development pro-
gram. However, as the Senator from
MIssissippi knows, it has bheen my belief
for a long time that we have been pro-
viding too large a reservoir of research
money for the Pentagon, and the plan-
ners have fallen over themselves to find -~
ways to spend the available funds. I
think thizs year the Defense was allowed -
over $8 billion by the Bureau of the’
Budget. Is that correct? ]

Mr. STENNIS, The exact figure was
$8.2 billion. .

Mr. ELLENDER. And it was cut back
by how much?

Mr. STENNIS, About $1 billion In all.

Mr. ELLENDER. As I figure it, there
is over $%7 billlon in the bill before us,

Mr. STENNIS. It is $7.179 billion.

Mr. ELI.ENDER. As long as we have
that much money for the Pentagon to- |
do research, ways will be found to spend
it. I am very hopeful that during this
session we wlill be able to cut back on
some of these research funds. Today we
are budgeting almost $17 billion for re-
search funds in all departments of Gov-
ernment. I cannot help but feel there is
much waste. Such a huge sum cannot be
frugally administered.

My good friend from Arkansas (Mr.
McCLELLAN) s familiar with all the bil-
lions of dollars that we have spent for
the P-111, but we still have funds in the
pending bill for further research and
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building: more: prototypes and some
planes for our Alr Force.
M. Wil the Senator

McCLEEEAN.
vleld at that point?

Mr. ELLENDER. I shall yield in a
mement. Ao, we were presented with a
large: sum t.o- contlnue the MOL—the
Manned Orbital Laboratory. It was only:

" after & wood deal of eoaxing thet re-
search for the MOL was discontinued.
The Alr Foree 18 not spending any more
money in that direction. Over $1 billlon
was spent through the Air Force before
the project was halted.

‘In & related area, I am chairman of the
subcommittee which goees over the funds
requested: hy the Atomie Fnergy Com-~
misgion. For years, we have been work-
ing on a small atomic engine for the
gpace program. We have already spent
$1,200,000,000 on this engine and up to
now we have not satisfactorily con-
structed a prototype. I asked how long it
would take to complete the engine, and I
was told 7 more years would be needed
and that the cost would be about $1,100-
000,000 more. S0 we will be spending
well over $2 billion in order to perfect this
machine, Yet at the same time, I am
proposing a small amount in that very
same bill to continue our publec works
programs, to fight air pollution and water
pollution and, somehow, I have been un-
able to get amounts budgeted for those
worthy projects.

I am for a balanced military program,
for our own Immediate protéction, but
not for one to protect the whole world.
Most of the millions of dollars we have
spent on the military assistance advisory
groups' and other missions throughout
the world have not been well spent. They
have brouglit us more grief and trouble
than anything else, in my opinion. They
-have cerved to keep-the pot boiling, and
have helped create fear and suspicion
among nations which should be good
Irlends and nelghbers. They have helped
get us in{o argumenty where we had no
good reasan to be, and no real Ameriean
Interest to proteet.

Ho far as T am concerned, I should like
to see every American soldier now In
Europe come back, and let the Europeans
do more to protect themselves, They are
well able t¢ take care of themselves by
this time.

Mr. McCLELLAN. The Senator from
Louisiana mentioned a while ago as one
fllustration the F-111 airplane. In all
falrness, T sm not absolving the military
from all the blame in eonnecticn with
that airplane, but I think the record
should be kept straight that the mili-
tary, from the very beginning, disap-
proved of that airplane, and from the be-
ginning, the military people warned that
the: commonality of the eoncept would
not work, that the two: planes would not
be able to perform the missions for which
they were designed. 'Thaus, I simply want
to keep the record stralght that the pri-
mary mdstake and responsibility, and
then the compounding of that mistake,

- leg primearily with the civilian head of

the Department of Defense and net with
the militaty whe repeatedly tried to get
that esneept modified and: the plane re-

designed sn x8. to- make it worl. oo
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I am not absolving the military from
all the bleme bmt this s one instance
where there was a great overrun. of the
costs, where the Secretary of Defense
said he- was taking the figures out of his
hesd and overruled everyone else. Thus,
we cannot hlame the military and the
experts in the military field when they
try to counsel, and their counsel is over-
ruied In that fashion. I want to keep the
record stralght. I am sure the miiltary
have made many blunders, but the Sen-
ator menticned -that one plane, and I
have some knowledge about that.

Mr. ELLENDER. I have named no-one,

Mr, McCLELLAN. I dld.. I named
someone,

Mr. ELLENDER. I did not. I was talk-
ing about the Defense Department gen-
erally. I know that there wasg quite a dif-
ference of opinion between the Navy and
the Air Force regarding the F-111 and
that the Navy took the position that
they should have thelr own plane,

Mr. McCLELLAN. The result was they
did not get any plane. If they had got-
ten: what was given to them, thex would
not have had a weapon.

Mr. ELLENDER. The point is that the
Department of Defense, in .thet area,
spent about $2.5 billion. Is that nok cor-
rect?

Mr. McCLELLAN. They spent nearly
$5 billion.

Mr. ELLENDER. Very ‘well. That

makes it wose; $5 billion and they have

no planes at present,

Mr. McCLELLAN. They will be get-
ting 400 planes, instead of the 1700 orig-
Inally ordered.

Mr. ELLENDER. As I said, I named
no one. I was speaking of the Depart-
ment of Defense generally. I am certain
Mr. McNamara did not move alone.

Mr, McCLELLAN. He overruled all the
military.

. Mr, ELLENDER. Perhaps.

Mr. McCLELLAN. That is an undis-
puted fact.

Mr. ELLENDER. The point I was try-
ing to emphasize most is that we have
made many promises to assist everyone
in the world ‘That has been the effect
of the MAAG’s T referred to earlier. That
1s some of the programs I have been try-
Ing to emphasize. That is why we have
spent s0- many billions of dollars to help
people who did not do enough to l:ry and
help themselves.

Mr. McCLELLAN. Let me say to the
distinguished Senator from Louisiang
that I wanted to keep the record
straight with respect to the TFX air-
plane.

Now I want to say to the Senator that
I am In complete agreement with him
about Western Europe. We have sup-
ported them all these years, providing
defense for them, and I think it is high
time they hegan to provide their own.
I agree completely with the Senator from
Louisiana about that. When we talk
about bringing our troops home, the
‘Western Europeah countries should take
up some of the burden of defending the
free world.

Mr. COOPER. Mr. President, will the
Senator from Mississippi yield?

Mr. STENNIS, I yield.

Mr, COOPER. Mr. President, I have
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lstened with a geod deal’ of interest ho
the statementt of the Senstor from. Mis-
slasippi andh ther remarks which have:
besn made: I responze. We appreeinte
hir sincerity and. the gress amowunt of
work he has performed on: the. bill before:
uz For myself, I do not find any fault
inhis concept of balance,

While the amendment which was of-

fered by the Senator from:
(Mr. HarT) and myself toek a good deal
of tlme, I do not think it has been
wasted. It has directed the attention of
the Senate, the Congress, and the pee-
ple to the defense budget, and naturally
the debate led into the larger questions.
of security and the means of attalning
security.

I have not been one who hss critiefzed -
tha military, I have always recognized
that our military leaders have s particu-
lar responsibility, a responsibility to:plan:
and reecmmend those programs which
they believe are necessary for the secur-
ity of the country. The securlty of this
country Is not limited only by its physi-
cal protection but, in my view, it compre- -
heds protecting its institutions and our
free system of Government.

Anyone who has been in the military
service, whetherin a squad, platoon, com-
bany, of regiment, knows that every
commander of a unit seeks all the mm-~
teriel and arms he can to meet any con-
tingeney. I have no doubt that. this re-
spensibility enters into the thinking and
concern of military leaders. But to secure.
balance, there are several things to be
considered.

One consideration is the resources of
our country and thia demands the
amount be allocated for effective and
reasonable purposes, As the Senator from
Louisiana pointed out a second con-
sideration involves the use of our re-
sources in agsistance and defense of other
countries, any Inquiry as to the efforts
they are willing to make. T remember
when the Semtor from Mississippt and I
attended the NATO assembly meeting,
after the invasion of Czechosloyvakia.

Then, the representatives of other
countries, were concerned, and the meet~
Ing reflected great interest in the defense
of Europe. It was my duty to file a report,
and on examination, and as a resnlt of
comments from military leaders, I at
least, came to the conciuslon that i
there had been any balance between the
NATO forces and the Soviet forces, the
balance had been upset by the Invasion
of Czechoslovakia. Yet since that time,
our NATO allles, no matter how ruch
they are appealed to, have not increased
their contributions necessary for the ade-
quate defense of their own countries.

I had attempted to secure from the
Department of Defense the cost of our
total contribution to the security of
Western Eurcpe. I secured information
from the Department of Defense, which
I placed in my report. The total cost, not.
merely the cost of the troops in Europe,
but the cost of the 6th fleet weapons,
and backup costs, was $12 hillian an-
nually. This fact demands help fiom the
other countries.

As Senators have sald, wa mnst relais
our defense meeds to our foreigx policy
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commitments. What a good many of us
have tried to do is to insist that the
Fxecutive branch be very careful about
commitments, We do not want it to be
taken for granted that a commitment
exists to send troops to another country,
to engage In war, or to put our troops
on foreign sofl in a position where we
could back into a war—which we have
done in Vietnam—unless a joint author-
ity 18 given by the Executive and by the
Congeress of the United States.

We ought to establish what our com-
mitments are, and their relationship to
the security of this country. Otherwise,
we may be engaged in military spending,
and wars in areas throughout the world.

We should try to find agreement with
the Sovlet Union upon the conirol of
nuclear arms. We hope that progress can
be made. Agreements could reduce mate-
rlally the demand for spending, and even
more important, reduce the chance of
nuclear war.

Now I would like {0 make a suggestion.

Mr. STENNIS. I will consider a sug-
gestion from the Senator from Kentucky
at any time.

Mr. COOPER. We have a bill before
s involving about $20 billien. It involves
expenditures for all of the branches of
the armed services, and it includes many
items with which those of us who do not
serve on the Armed Services Committee
are not familiar,

For a year I have found how difficult
it is to learn about one issue—anti-bal-
listic-missile systems. I believe it would
be very helpful if the Senator from Mis-
sisgippi would go through the bill, ex-
plain the provisions of the bill, the need
and relationship of the weapons systems,
which are very difficult for all of us, and
explain the reasons supporting the vari-
ous provisions and their funding. Give
us your views of the balance of the bill
of which the Senator spoke so well

Mr. STENNIS. I thank the Senator
very much. I know there i3 a need In
that field or the Senator would not have
brought it up. I will do my best to fulfill
that need, to some degree. I will have
to arrange a time,

Mr. President, I do not want to hold
the floor any longer, I yield the floor.

Mr. McCLELLAN obtained the floor.

Mr. GOLDWATER. Mr. President, will
the Senator yield?

Mr. McCLELLAN. I yield to the Sena-
tor from Arizona, without losing my right
to the floor. .

Mr. GOLDWATER. I thank the Sen-
ator from Arkansas for ylelding.

Mr. President, this morning, under
controlled conditicns, the senior Sena-
tor from Kansas (Mr., PEarsON) ad-
dressed himself to the military-industrial
complex., Having forgotten that it was
under controtled conditions, I tried to
question the Senator at the finish of his
speech, but the Chair, properly, sl-
lenced me., However, before I was seated,
I stated I thought the Senator had made
a good speech, but I did not agree with
it. I should like to correct what I think
may be a wrong impression.

I think the Senator made a fine speech,
in which he recommended to the Amer-
ican people that they realize that we
have a military-industrial complex, and
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we should be proud and glad we have it,
and he made some very interesting sug-
gestions.

When I said I disagreed with it, it was
only as to a point or two in his thinking.

His use of the famous quotation by
General! Eisenhower in his farewell
speech on the military-industrial com-
plex was put in the REcorp without what
I think is an equally important part, in
which President Eisenhower said:

We now stand 10 years past the midpoing
of & century that has witnessed four major
wars among great nations, Three of these
involved our own country. Despite these
holocausts America 1s today the strongest,
the most influentlal and most productive
nation in the world. Understandably proud
of this preeminence, we yet reallze that
America's leadership and prestige depend, not
merely upon our unmatched material prog-
ress, riches, and military strength, but cn
how we use our power in the Interests of
world peace and human hetterment.

I merely wanted to get that point In
the Recorp, together with one other that

the Senator made. I have discussed this.

matter with him, and I recognize why he

" made it. If I did not serve on the Armed

Services Committes, I would feel myself
somewhat In agreement with him. He
comments in one sentence:

But nowhere 1s this weakness more glaring
than in defense matters.

I take personal offense at that, because
I have served on committees of the Sen-
ate for many, many years, and I have
never served on a committee that is so
thorough and so constant in its Investi-
gations as is the Armed Services Com-
mittee, under the chalrmanship of the
Senator from Mlssissippi (Mr. STENNIS) .,

The Senator went further, and this is
one other point I disagreed with, but it
does not mean I disagree with the entire
speech at all. He sald:

I submit that under the present conditions
it 15 a simple physical impoasibility for the
two armed services committees and the two
military subcommittees of the appropriations
committees to efectively review and evaluate
the policy and budgetary requested of the
Department of Defense.,

I wanted to miake a statement on my
own behalf that this is not so; that I
think the two committees and the two
subcomrmnittees involved do an excellent
job.

I also wanted my verification on the
record that the suggestion which he
made to return to a Truman type of com-
mittee that we knew back in World War
II is a good one, whether it means expan-
slon of the present committees or setting
up a new one.

I wanted merely to correct the record.
I thank the Senator from Arkansas
for yielding to me.

Mr, McCLELLAN, Mr . President, I
yield to the Senator from Connecticut
(Mr. Riricorr) without losing my right
to the floor.

Mr. RIBICOFF. Mr, President, dur-
ing the past several days, the Senate has
been deeply concerned about waste in the
defense budeet. This concern has been
demonstrated by the number of amend-
ments introduced relating to the role of
the General Accounting Office in audit-
ing defense contracts.

3 *
-+ .

Au-gust'ﬁ, 1969

Every Member of this body 1s dedicated
to efficlent and effective government.
And so is the Committee on Government
Operations,

The Committee on Government Op-
erations is concerned about any waste,
excess spendineg, or inefficlent practices in
the Federal Government, wherever they
exist. In particular, it is especially con-
cerhed that the agency established and
charged with monitoring Federal spend-
ing—GAO—nhe properly constituted and

. staffed for this critical task,

As was repeatediy noted during last
week’s debate, the Commlttee on Gov-
ernment Operations has legislative over-
gight over the operations and activities
of the General Accounting Office. The
following excerpts from Senate Tule XXV
makes this very clear:

(3) (1) Committee on Government Opera-
tions , . . to which shall be referred all pro-
posed legislation, messages, petitions, me-
morials and other matters relating to the
following subjecta:

(A) Budget and accounting measures, other
than appropriations.

(B) Reorganlzations in the executive
branch of the Government,

(2) Such committee shall have the duty
of—

(A) receiving and examining reports of the
Comptroller General of the United Biates
and of submitting such recommendations to
the Benate as It deems necessary or desirable
in connection with the subject matter of
such reports:

(B) studying the operation of Government
activities at all levels with a view b0 deter-
mining its economy and efficlency,

Commenting on proposals to expand
the concept and functions of the General
Accounting Office, the abhle and distin-
guished chairman of the Senate Armed
Services Committee, Senator JoEN STEN-
wis, placed in the Recorp of August T,
1960, a letter he had received from Elmer
B. Staats, the Comptroller General,
which stated in part:

Before legislation of this type is enacted,
it would be our recommendation that the
most careful consideration be glven to it by
the Congress. The type of reviews made by
this coffice and the needs of the interested
committees of the Congress need further
development and exploration,

This assessment should begin with the
committee that has statutory responsi-
bility for the activities of the General
Accounting Office.

I have been authorized by the chair-
man of the Committee on Government
Operations, Senator JoHN McCLELLAN, to
say that the committee plans to hold
hearings on the General Accounting Of-
fice to determine its capacity to meet its
current—and proposed—obligations and
responsibilities.

The hearings would be a general
agsessment of the GAOQ, its statutory au-
thority, budget and staff. We would also
seek to determine in what additional
ways the GAO could better fulfill its
obligations to the legislative branch. I
would also dike to note that these pro-
posed hearings have the full endorse-
ment and support of Henator KarL
MounpT, ranking minority member of the
comrmittee. The committee hopes to hear
testimony from the Comptroller Gen-
eral, from interested Senators, from the
Department of Defense, and others. We
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