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Cosmic radiation 30 mrem

i Radon gas from soil 200 mrem
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Nuclear energy: Not a Faustian bargain,
but a near-perfect providential gift

BY THEODORE ROCKWELL A nuclear veteran encourages those in the
-l- 3380 ANNUAL Weekd Noclea industry to get serious and put nuclear energy

(WHN jS’\mpﬂslu

\e[wnbﬂ
tracied a moord-bresking 800 parficipants o
the gleaming. modern Queen Elizsbeth [ Conference Conter, with
its g pictere windows facing its neighbor, the venershle West-
mimsier Abbey.

O Sepiember 4, WNA Chairman Andrew While, president snd
chiefl executive officer f itachi Muclear Energy, and WNA
Diirector General John Risch, former ambessedor io the Intema.
tional Alomic Enengy Agency, bestowed awands on three people
chosen o nepeesent the sdecalors, the innovalors, and the plonsers
of the international nuclear enterprise. The aweniees were, e-
spectively, Alan Waltar, of Pacific Nodhwest National Laboraio-
ry and former head of the Nuclesr Enginesring Depariment ai
Texes A&M University. Jecques Bouchard, of the Commissarist
& I'Energiz Atomigue, and head of the CGeneration [V Internation-
&l Forum; and me, Theodome Rockwell, of Rodiotion, Science &
Health snd MPR Amsociates. (See page 50, this issue)

Mingling with the orowd of internations] nuclear professionals
For three days gave me & chence to escape from the U5, -centered
bubble for o moment and pet o wider view of the meclear world,
In the WNA and the associsied World Nuclear University, Joha
Riich has beili up bewe new sehstaniive organizations and gelten im-
portani people involved, from inside and outside the corporaie
workd. This crestes arenas in which hasic nuclear issues can be ad-
dressed, iranscending the: national institetions and technical “is-
lands" in which meny of these issues s bogged down. W have
not yet taken fall adventsse of this siteation.

Oeher countries now seem o he mere urgently intent then the
United Sestes on building nuclear plents, which is gond, especial-
Iy when they spesk with greater governmente] authority. But they
seem even more cbssxeed than the Uniesd Sestes i with making
nuclesr “safer and safer”™ What's wrong with that? Can a plant be
200 safe”? How do we know what's “safe enoagh™

First, lat me note thae in the real world, no member of the pub-
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2008, in Landem, = (11 Hhe positive lipht it deserves.

lic bas ever been killad or seriowsly injursd —or even exposad to
o sericus health threat by 2 nuclesr power plant or its feel or
wasle." S0, what evouse is thers for deciding that all sos of ex-
treme safety provisions mest be applied to nuclesr facilites tha
wauld never be considened Tor non-meclear facilities, even those
whene lethal accidenis have oocurned and continee 1o occur?
That important policy decision is seklom acknowledged, and
yel il is orucial io the futere of nucless, Whai became apparsni
from discussions in London is thal the nuclear community sesms
bent on making ils product ever mone esoberic—kind of & fania-
syland, whers 200 years of mundane engineering sxperience and
jediment seem omt of place. In the 1970s. New Age gures from
Haba Kem Dass o Margarst Mead ol ung people that their el
diers had not experienced the coming age, did not undersiand iz,
and therefors could not aivise them on bow to Eve in it Experi-
ence in thedying aze was declasd inappliceble o the New Workd.
At the seme time, eclear guras were applying the sume phil-
csophy &0 the Neclear Ape. Alvin Weinherg, longtime senicr
spokesman from Chak Ridge, did nol imvent this idea, but in 1971 he
approvingly chamcierized nuclear enery & 0 “Faesiion barpein™
o miraculbous gift, bul with ghe devil 1o pay if we slipup.’ I was in
ek Ridps not long before he disd, and when be heand | was thee,
he asked me to come to his house. He uged me to carry thal mes-
sap=onward. “You peaple in Adminal Rickover’s group undersiand
the shsolute necessity for unprecadented excellence. To keep nu-
clear iechnology from slipping inexorahly intn mediocrity, we need
1o keep the Feastion threst afive.” 1 1old him | sgreed fully with the

e Chamotry| inchient o 1986 1s only peripherally reievant o Mis question.
I 2182 ol k1 O Serbously b jere apYOnS Sutnids A poer, wih e poosie
Excaplioa of the 10 or 12 chilans wifn (ymid aodeies, whoas deaths ool
have haan prevertsd. But more peiavaal s the [t ihal e ype of accidest
thai oocuered ihene i ok physically possible b the fypes of reacions belag oon-
shdened for the lerge-scale coasireciion of sew ouckear planis

Thscuseed b deinl] In'Welaberg, Alvin M., The Firn Maclesr Ena: The Le
and Times of a Techeciopdoall Fizer, pehiished by Sprisger, 1994, ‘Weinberg
first bscesse this saalogy Iaboratory peopie b 1970, then “west peh-
lic™ 1 1971, 2 date 10l he eseailly usesd b refereacing it
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Historical Origins of ALARA




U. S. Department of Commerce « Sinclair Weeks, Secretary
National Bureau of Standards « A. V. Astin, Dicector

Permissible Dose From External

Sources of lonizing Radiation

Recommendations of the
National Committee on Radlation Protection

National Bureau of Standards Handbook 59
Issued September 24, 1954

For ealg by the Supsrintendent 6f Documents, Washington 25, D. C. - Price 45 cents




In 1977 ALARA Became Law







Radiation Doses and Regulatory Limits (in Millirems)
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A.L.A.R.A.

As Low As Reasonably Achievable




NRC Occupational
Dose Limits

Whole Body (TEDE) 5,000 mreml/yr

o N
Coll Col2 Col3 Coll Col2
- | s Any Organ (TODE) 50,000 mreml/yr
1:0- S— S {12 (2] (uCitml) (uCiml)  {uCiml)  (uCiml) S ki n (S D E) 50 ,000 m rem/y r
shinabsorption SEH SEH 2ES 1E7 1IE3 1E2

(s (HT chg)S\imex\simlz Use abome wakies as HT avd T4 acidize mair wd inthe bodyto HTO.

4 Berylthm -7 W, allcompownds exo:pt 4EH AEH 9E-6 IES GE-4 6E-3 EXtremity (SDE) 50,000 mremlyr

O Lens of Eye (LDE) 15,000 mrem/yr
Congornds s e ms @1 @ &2

B e B ;B2 B oL Embryo/Fetus of DPW 500 mreml/yr

T T B S Member of the Public 100 mrem/yr

W, fhomdes of Be, Mg,
Ca, 5z, Ba,Ra, AL Ga,

BUTL e, 5b Bi, Fe, Note: 1,000 mrem =1 rem

Cu, b, doy, Zn, Cd,He, s y
S Y, TL &V, Briefing for Media
Ta, M, Tc, md Re - 9E+4 4ES 167
¥, ltharoom fhooride - SEH 3E-S 1E7
1 Sodhm-22 D, allcomponds 4E+2 GE+2 ET 9E-10 GE6 6E-5
1 Sodhm-24 D, allcompounds 4E+3 SE+3 ES 7E-9 SES SE-4
2 MMagnesim-23 D, allcompounds exxcept TE+2 2E+3 TET 2E-9 9E-6 9E-5
those girenfor W
VI, odides heydrodide s, = 1IE+3 SET E9
carbides, halides, andnitrate s
jE] Abham dom-26 D, allcompounds except 4E+2 GE+]1 IES 9E-11 CE-6 6E-5
those givenfor W
W, oxdides, hoydrosdide s, & 9E+1 4E-3 1E-10
5 Phosphans-32 D, allcompounids except
Bhoshute s gimenfor W 6E+2 9E+2 4ET IE9 9E6 9E-5
W, phosphates of Zré",
53 Mgt PP B
ard lxdhavide s - 4E+2 &7 SE-10
15 Phosphans-33 D, allcompounids except
Phosghute s givenfor W 6E+3 SE+3 4E6 IES SE-5 SE4
W, phosphates of Zré",

57 Mg R B P,
wd brthoride s -- EN E6 E9




Recommendations

ox=-1 . (x2+x+1)(x—1)
lim——=1im
-l x° =1 ol (x+1)(x—1)

limwz Iimd/dx(smx)

=0 x x—0 d/dx(x)

_ (x2+x+1)
= lim
x—1 (x+1)




Fukushima
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Westinghouse

Westinghouse Electric Company LLC

1. Fuel-handling Area 7. Reactor Vessel

2. Concrete Shield Building 8. Integrated Head Package

3. Steel Containment 9. Pressurizer

4. Passive Containment 10. Main Control Room
Cooling Water Tank 11. Feedwater Pumps

5. Steam Generators (2) 12. Turbine Generator

6. Reactor Coolant Pumps (4)

GE's ESBWR Design



I I Only the strong will continue -
Do you have it in you?




