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I just want to mention 1 think that other means include conserva-
tion. Mr., McCormack yesterday said that “OK, you can introduce
conservation, you are on a rising curve, it just brings the curve
down once and then you have had it, you can’t get any more out of
Hﬂ..ou i )

T submit if you were on a rising exponential curve and then we
bring it down, say, 60 percent, as I think one can do with reasonable
conservation—and that doesn’t interfere mmeh with the American
standard of living or way of life—and then go on from there with
an exponential, then for the. indefinite future you are 60 percent
below where you would have been, and that is a long term gain.

By the way, if we should come down by that 60 percent, this is
much more. considerably more. than what nuclear will be contribut-
ing by the vear 2000. I think by conservation we can do more to
meet the erisis than we can with nuclear,

wa® NUCLEAR WORTII QUESTIONED Lt

In view of the various other reagons for seeing some question
about the wisdom of nuclear, particularly the proliferation problem
as el as biological problems, I feel we should ask is nuclear worth
it, and I come to the answer for the present, no. I believe that we
should be learning what the technique foE..;. for us with a very small
scale of deployment. I am not sure that alternative sources will be
enotueh for the next century., I think Dbetween now and then we
should have a very modest program which is almost all reseaveh and
just a littie deployment. It might include a continuation with one or
two water reactors of different types, with breeder reactors, ene of
each of the plausible types and not just the LMFDR.

Bevond that T would like to see as nearly as is politically and eco-
nomically practical serapping the entire program. I would like to
see no more new starts. I doubt that it is practical to attempt more
than that beeause of commitments made to the people who alveady
have permission to go ahead and who have broken ground. So I
would adveeate no more new starts except for those very few which
are to test a new idea when a new idea comes up a few years from
1N0W.

I have been asked today to represent Friends of the Barth, and
their poliey is to go a little further than that. They eall for n com-
pleie moratoritun now. The difierenee is not great. I think that my
view and the Friends of the Earth policy are not far apart and that
the testimony I have given today provides good reason for their
stand too.

UTIIER ENERGY TECIINOLOGIES PREFERABLE

In advoeating a erash program. a real erash program like Mr,
ITumphries $600 million in the next 3 years for alternative sources, I
want to point out how much better it wonld be in the national inter-
est if we were in a position to export our solar technology, wind
pover technology and ocean thermal power technology rather than a
nuclear power teclinology which will put every little nution in the
workd in the business of making dangerous nuclear materials. Dr.
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Lapp said this morning that he believes that the plants are safe but
he thinks we need more of a cushion. I believe they are unsafe and I
believe we need more of a cushion. For that reason 1 favor putting
them underground. I believe that there can be a gain going under-
ground because one can get much more than 67 psi containment. T
think there is a gain going undergronnd beeause of the sabotawe
problem. T do not believe it solves all the problems but it gives us
enongh of an added safety factor that it is well worth the cost.

Then with the pleas that we should make up for lost time with a
crash program for alternatives. and slow down on the nuclear effort
_,%_.“M__ you men have spent so long promoting 1 will close my re-

, Representative ITonurrn, We are sorry that we don't have move
time und that there are not more present but I am sure vou will
have an opportunity to come before us mavybe after the Rasmussen
study and give us your thoughts on that. : , 3

I might say that T have a task here which has been imposed upon
me by the QSZSE_ Price. who had to leave. ITe asked me to 'n/...
press apologies to all the other scheduled witnesses who could not be
r,mii today. I understand Mr. John West. vice president of Nuclear
Power for Combustion Engineering, Inc.. has a conmitment in New
York tomorrvow, : . =

M. West, are you present ?

u,:.. Newaax. No. Mr. Chairman, he had to leave.

Representative IToLrniwn, We are sorry that we were unable to ro-
ceive his lestinony orally in Jight of the outstanding reputation he
has in his professional field. Wounld vou like to request the commit-
tee that we include his statement inthe record and we will vead it
and send him any questions that we might want to ask him on it. .

uT.. Newaax. Yes, sir. If T may, I will identify myself. T am
Jack Newman of the law firm of Newman. Reis & Axelrod and ren-
resent. Combustion Engineering. We would appreciate very, very
much having Mr. West’s testimony included in the testimony as
though read. ; g
H"_.,__\:__A.nw:ﬂﬁr.m Horvarrerp. It is so ordered.

_o:.m._a prepared statements of Professor Inglis and Mr. West fol-
Prepanzp STaTEMUNT oF Prorgsson Davis R INcuis

mmum._h.” “_mu_.wa.? H,_.E.E qm..m:n:m. I am a professor of Physics in the University
N -‘.ﬁ.__‘{.n msetts. T 1935 1 switehed from atomic physics to nuclenr physies,
. z.ﬂ::..._:w war .d.ﬂzﬁ.u worked at Los Alamos en the first atomic g::....uuT.
».M.A.N .3“;.._‘52.3 with judzing the safety of large nuclear installations was in
,..._”_.a Hu.i..; when the highly secret knowledge of the critienl mass of T-235
HM mwan m:a& Jﬁ_:a:wa to u..am. Alamos and two of us were =ent from there to Oak
m,u.amw H,wawwommoww» explozive nﬂ..iam:» potential of the gaseons diffusion plant.
o H::.m;..\a: _ H was n seniopr E_u.zr.?n..._w the Argonne National Labora-
o ..ﬂ.. s . Dl e :._A. of :S.é years, in addition to my experimental nnd the-

erical nuclear physics. I did some ealenlations in eonneetion with e devels
:.E:E: of the boiline water reactor. Do all those years T ,.4.._,,_ e
”.,.:._:‘_.A_Wﬂ;_n developing reactors amd know of thelp r:__:.w and E,:m._r.".:_x.. In the
m.”ﬂﬂ wr.“_,.ﬂ.,ﬁﬂ.w;u. HEn_.... “..__“_.:,AA. the ?5&22_1 enthmsinsm of the whole Inboratory
bR, o,..h.m.a” _shqm?‘___ ..“,..E_E.mr,:z of electricity. We felt coniident in our
et A e E.:.. i obvious dillicnlties, It was appreciated then, as it mnst
91K A an e :.:.:m. :zﬂmn:” power reactor is an intrinsically dangerous

acaine, that the leng-lived radioactivity it contains before a fuel change ix
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_ hundred then and

ivalent to that produced by many atom bombs, ten or a A

Mam_m._wmﬂﬂn atomic wcﬂem with the larger Wnnan_ounm oﬂuwvw_n_,w_r Nﬂw ﬁwmwaﬂﬂwp wnwu
is far in excess of that from any other indus sts ;

w”.muow:o:ng_w far more wu:uc.._.."ﬁc” ﬁwwun wmpmmq anw_wnﬁwﬂmﬂm Hw%,ﬁ _‘:nwwn H%m%m

perfectly as possible. A Tacoma br dge might co n_ ,.H?nm?onm ol il

s letely and blackout the Northeast, without disast seq ,

Mﬁw mwnwwnmh wsa:..uq reactor. It is natural for the designers and sm,_..am of hm”

m.:m.::an»n._ safety equipment to appreciate its quality and to develop co

nee.
q LIKLLIITOOD OF SERIOUS ACCIDENT

hq.an me explain bow my confidence has since been so w.rpwa hat I ma%gﬁwm
that no further commercial power reactors should be c:._:rvﬂ the 33%_“__?..35.
of development aud need. One bas always tried to imagine oqenn.u. v%mmu :..363
bination of eireumstanees that might lead to a serious =2.Emj. an nu:.nw:.
it. A maximum credible accident was .nou.E.Eﬁ&a. an .a.aCaﬁm_n.‘mn_: gy
impossible that one need not proteet against it. While there had hec e
malfunetions and indications of insuflicient nuﬁr_z no:m%..u,z.a was greatly
shaken in 10606 by the I ) [H1G e 1
Lieen Wn%bnnh _.,WM maximum credible. ¥or me the m_oaﬁﬁgﬁnr _a onﬂwwmm
event was second only to seeing the %qmn.ﬁwswm\ fireball at mm.p,mﬁugmﬂ.*__c.o_ m e
people find confidence in the fact that the ﬁ.,:.”mﬂ.ﬂ "ﬂ.mﬁ-m_&q.: was conta J _,.Kr:.
the back-up seram system worked just in time to E.m:.-.; :E. E%Hwﬁau.uai.
consequences of fast criticality, Others are concerned that the “wﬁ.zﬂ. o i
down _epuld occur at all in a reaetor operating luckily at c:.:m ::M- .Mr. cvedbcans
powesJiWhile detailed analyzis of the accident may he ﬂ_m..m.: . wha mﬁ “.:_.__wm.-
me m ig that a eompletely unexpected accident, more serions “wm.c ﬁ.m H.z .
mum eredible, ean happen and indeed already has happened, t _;m ,M__A.N.. A
unigque part of the U.S, industrial nuclear energy prograwm, zuqmmwm_ £ A :‘ma
struetion despite the usnal eareful engineering and qm.ua_p:omr. mm is aE.EnJ.,“
most severe, tor date, of many instances demonstrating ‘:cﬂ. Muw‘ cumzm e __.z
tions of hmman and mechanical mmﬂow nuﬁnﬂu_wwmﬂmﬁ_w delicate balancing
sed in keeping a reactor running at a steady 'l :

A__Wnﬁw.wwﬁvmzw m_"_.a radioactive catastrophe that could ensue ?AHB” uwmhﬂw:%m

ressure ecstems, it is disquieting also that a plant E:Mm be put 5%.&3.& .
after its welds had been eompetently ncm.ﬁaomnu n«.”a rﬁ.ﬂ .F _M. _wﬁ...; oA
pressure system did oceur, fortunately not involving radioactivity a R
dilling tw kers, )
r_ﬁ.m.m,,ha_.ﬂaﬁmmo:cw s built into coutrol systems with .uan:EEm. n.um._w .,c :”:,.m
if one eomponent fails another shonld perform its function. one ﬂon.u..pw,or: ,m_:_mn
gibility of cataclysmic accident is what is known as 356975@% Hn_— EM““ g
meuns failnre of all parallel elements of a redundant system at once EA:J,_I.:F
gome unsuspected common dependence on a single Gnnﬁnﬁ.a:n?. Pwa:,.:.: :“
failures have ocenrred, fortunately not wherve they had serious acd.,.m.as.._...,,o, ..,.3

Though the patholegic and genetic consegnences of n::om.n nna?:m H.mmmﬂﬂ.s_n

from various parts of the fuel cyele are not trivial, z_m.Eﬁn »R:.n M. Mﬁ :.6
hopefully rare accident that might relense a large portion, and at least

:ummomw fraction, of the radioactive burden of a reactor core, either r»m a.w....n?%—m
.mraocuw. the bottom containment in a water-moderated reactor mﬂ.. wi .uz .”.:H_..;.E
sal in the low atmoesphere by some ﬁwn:udm uzﬁﬁﬂﬂﬂ_ﬂwﬁmﬂuﬁwﬂmmm.wz_wca_c.w
h ns evades complete analysis in the case of the L2 . i 0l ¢
MMM__F :nmu“.n.%maﬁ 2%52 be asspssed 4:& n:::mmnnm.nna .noE.n” eﬂgw_.w”mw:ﬁ_ﬁ.ﬁ
have been given. sich as one .n:ﬁ._ aceident in a million or m,.:_ ‘.mg:..‘” P am_
renetor years, are based, I r_:cnzw. not on ez?;.:.:om m”:. oV :“‘ H.wmm:mm - P
wore Liope coupled with o defermination to proceed. wgm ﬁh.“:. ,a iy ._m it
industry to date makes it unlikely that the n:_.q..z.; ?.:m._.”.. 3 .._M.w.ﬁw.,r .m_nma_:ﬁ::“
aneh accident per hnndred reactor years of operation, or .wm,_cmzw. - mﬂ ..3”3 i
per year with the many rencrors projected by ::w year 2 .m st | ﬂum?_m A
more than that, In the Heht of the medes of ﬂcw«.;.;m ?:_:8 here Bmﬁ,..E. e
snggest that the arbitrary mr‘ﬂ:% of “n:.. per thousand reactor years wou g
reasanable basis el iudgemonts. )
yawr,w.ufu_;w wmmszﬁ_w;ﬂ.m,gw”ﬂ_mﬁ.um mwvmzanam have acenmulated duringz the years a

iy ix d : i ic: i ironmental
rrowing nwareress of thiz danger, of the bislogieal and indeed environme

1 airly low qols of radiation, of the difliealty of prov
consequences of fairly low ::c:..:n :E u i
adequate safoguands agninst proliferation and of the Ireguency of ferrorist
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acts all bave led me to urge you to institute an immediate moratorium on the
construetion of nuclear power reactors. This is also a tenet of the organization
“Friends of the Earth” for which I speak here.

TUNDERGROUND SITING

I appreciate that this ealls for a rather drastie change of course of this im-
portant committee and there is some chanee that my recommendation might
not he followed, In the event that, despite my urging, authorization of further
reactors should continue, I earnestly plead that in the interest of the strength
of the nation and the safety of its people these reactors be authorized only
deep underground. While a seemingly drastie alteration of present practice,
this is a worthwhile and entirely feasible requirement. Reactors have bLeen
built underground in Seandanavia and in Switzerland. Underzround installa-
tion of the turbogenerator component is a common prictice in this country in
hydroeleetrie and pumped storage fucilities, In 1957 at Argonne DLir. G. R.
Ringo and I tried to convinee the ARC to make this requirement then when
industry was just entering the field, We wrote an internal diseussion paper
“Underground Construction of Power Reactors”, ANL-3632, pointing out some
of the advantages and including our estimate that this would not inerease the
cost of a nuclear power plant by more than about five percent. There was
some interest at AEC headquarters and Dr. Christian Beck there followed up
our paper with an engineering study on underground construetion of an exist-
ing power reactor, ABCU-3779. lis cost estimate agreed with ours. However,
this was just when the AEC was sceking to induce industry to enter the field.
It was the year of the Price-Anderson Act that had this purpese. In retrospect
it seems likely that this was an important reason contributing to the AEC de-
cision net to require underground construction. That was tactically a bad time
to introduee an additional requirement.

By contrast the present is a good time for it Industry is “sold” on nuclear.
The added safety achieved becomes much more vital as the number of reactors
is rapidly inereasing.

The last line of defense agninst catastrophie accident in an above-ground re-
actor is the steel and concrete outer shell, Underground construction provides
much stronger containment both against pressure surges and against projec-
tiles from a bursting pressure vesscl. In the event of a meltdown penetrating
the bottom the containment of a surface reactor. aseous fisgion products seep
a short distance into the atmosphere. In a reactor deep underground, the SO ]-
dge would be greatly reduced, and besides allow more time for short-lived fis-
sion product delay, In 1957 we arzued that an undergromnd reaector survivineg a
velatively limited nuclear war would be a great help to an ceonomy trying to
rize from the ashes, Today it is more relevant that an underground resetor is
less suseeptible to eataelysmic sabotage by terrorist groups.

ALTERNVATIVE SOURCES

The present energy situation demoenstrates the folly of becoming overly de-
pendent en a gingle valnerable power source, Unexpected troubles in the pres-
ent reactor pregram show that nuclear enersy is not the simple trouble-free
source we once hoped. Its unassessable potential for cataelyemic nccident
means that it iz volnerable. One wonders what we would da with other reac-
fors if there were such an aeeident in ane. While it eould be a lonz-term
source if the breeder pans out, which is not assured beeause of its additional
aceident potential, nuclear energy without the breeder is only intermedinte-
term, Tusion is a challenging gamble and might be the longferm selurion. Un-
expected trounbles with fission reactors make one wonder about future fusion
performanee even if it does aehiove technieal feasibility.

We Lave been very remiss these last two deesdos in not developing =olar
nower, wind power, ocean-thermal power and gzenthermal power in paraliel
with nuelear power, They have zreat promise and mmst ar least be parct of the
wltimate long-term solution, Tf pursued with a erash nrogram now, T have con-
fidonee that at least one of them wourld be making substantinl eontributione fo
fur power needs in Tess time than it takes to aequire a new nnelear reactor,
Tiie estirinte of thivly years elaimed Iy some depricators is unrealistie unless
one assmmes recent low levels of support, The teelinologr for Inrgo-seale wind-
nower is ready to go, The first-zeneration pilot pinnt fed over a mezawatt into
the power grid of eentral Vermont in 1945, As o demonstration it was a sae
eoss, evenbtnally falling boenus=o of wartlnee soatoarial bt o f e o5 Sak s




