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EADERS might be surprised by our frank and open use of the word
propaganda. Why employ such a loaded term? Why not stop at
trying to inform?

We are not afraid to call this publication what it is, an effort to win
the reader over to our point of view. Anti-nuclear campaigners, aware
of the basic weakness of their position, like to present their propaganda
under the guise of neutral information. We recall, for instance, a book
of cartoons, originally titled “The Anti-Nuclear Handbook” but re-
published for the mass market as “The Beginner’s Guide to Nuclear
Power”, and reviewed in the New York Times as “excellent reading while
waiting for your neighborhood meltdown”. Since we know that atomic
energy really is what we say it is, we require no such misdirection.

Another reason to use the word is precisely the negative character
many people associate with it. If those who pick up these booklets take
propaganda to mean “persuasion by fair means or foul”, they may not
quite trust what they read. They will look for authoritative sources of
information, to support or undermine our positions. When they do,
they will find decades’ worth of well-documented work on the part of
many thousands of the world’s most competent and conscientious
scientists and engineers, standing as a firm foundation. The credibility
of the opposing case, by contrast, is all on the surface.

The motto of that most respected of scientific bodies, the Royal
Society of London, surely applies here: Nullius in verba, or in colloquial
American, “don’t take my word for it”.

In the early years of this century there seemed no way ahead for the
human species, no way to the stars, nothing but a disaster of fantastic
dimensions, followed by what at best might be the village life of
immediate post-medieval times. Nuclear energy changed this
apparently hopeless situation within a couple of momentous
decades. By 1940, the way to the stars was there for the taking.

Prospectus of the
Man and Atom Society

EW today would believe that the means are at hand for every

human on Earth to live in peace and prosperity, amid a thriving
biosphere. And yet it is so. Through the development of scientific
technology, humanity has gained (and begun to exercise) immense
power to alter the conditions of life on Earth — for good or ill.

People in past ages could do little more than trust to divine
providence. Antibiotics and vaccines, agricultural fertilizers and
pesticides, instantaneous world—-wide communication, and so many
more innovations have changed all that. And yet this very change has
left many people more fearful than when they were helpless.

The world as we see it is beset with unease, distrust, and conflict.
Everywhere one meets with prophets of one sort of doom or another,
and a feeling that “something’s got to give” is widespread. The young
blame the old, and the old (far less reasonably) the young. Countries
with shrinking populations turn away immigrants and refugees. The
scientists and engineers, and their creations which make modern life
possible, become objects of derision and fear.

We humans, it seems, can resign ourselves more readily to the
inevitable, than we can take up the burden of choice. This would
account for the prevalence of worldviews, whether religious or
nominally secular, which trade in inevitabilities. And experience
teaches us that, if people think things are going from bad to worse,
that is just what will happen, regardless of the material conditions.

Of all the choices which lie before us, the greatest are presented by the
nuclear fission chain reaction and the high-speed rocket. With these
tools, we grasp the forces that light the stars and shape the galaxies —
but many people can see in them only the V-2s that fell on Antwerp
and London, and the bombs that burst over Hiroshima and Nagasaki.
The paradox is, that until we embrace their uses to build us up and lift
us up, a menace of destruction is all that they can be to us.

So that the choices actually taken may be those which affirm life
rather than destroy it, these great powers must be made a beacon of
hope rather than a specter of fear. Nuclear energy and space travel,
above all, must be used wisely and vigorously — holding back, out of
superabundant caution, is no more wisdom than is blindly rushing
ahead. Herein lies the work of the Society: in cooperation with all
friends and willing helpers, to advocate for, promote, and advance their
use “in peace for all mankind”.
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Quotations
front cover..... Dwight D Eisenhower, before the United Nations
General Assembly, 8 December 1953
inside front..... Sir Fred Hoyle FRS and Geoffrey Hoyle, Foreword to
Commonsense in Nuclear Energy (1979)

2 Professor Edgar MacNaughton, Elementary Steam
Power Engineering (third edition, 1948), article 1

K JOOTOOOURO JF Petit, Commissariat a 'Energie Atomique, to a
colloquium on “Energy and Society”, Paris, 1981
September

Lo, ES Booth FRS, “Electricity from the Atom — Britain’s

Second Decade” to the Société Royale Belge des
Ingénieurs et des Industriels, Brussels, 2 October 1967
TSR Sir Jack Rampton, Permanent Under Secretary of
State at the Department of Energy, at the Nuclear
Power Exhibition, Westminster, 20 September 1979

10 Sir John Hill, Chairman UKAEA, to the Institution of
Electrical Engineers, 1978 February
Tleiecees Alvin Weinberg, reviewing Non—-Nuclear Futures:

The Case for an Ethical Energy Strategy by Amory
Lovins and John Price (1975)

13 B Wolfe, General Electric, Is the energy debate really
about energy?(1982)
¥ 2 8 S o 16 Sir John Hill, Chairman UKAEA, The role of nuclear

Chapelcross power station, near Annan, Scotland energy in the total energy mix, to the 1972 AIF—ANS

A near—duplicate of Calder Hall (forerunner of the Magnox type), this conference, Washmgtf)n, DC, 13 November 1972
4x60 MW plant entered service in 1959 and operated until 1996, supplying | /S Norman Lamont, Parliamentary Under Secretary of
a lifetime total of 73-2 TWh to the South of Scotland Electricity Board. State for Energy, to a conference on the future of
Reactor 2 suffered melting of experimental fuel in 1967 but was returned nuclear energy in Britain organized by the Rotary

to service within about a year. Radiological consequences to personnel Club of Manchester, 1980 June

and the environment were negligible, and lost power sales considerably 18 s Alan Wyatt to the Canadian Nuclear Association, 17
exceeded the actual cost of repairs. June 1980
22 e Sir Alan Cottrell FRS, Master of Jesus College
The survival of industry and our entire social structure depends Cambridge, at the opening of the “Atoms for Energy”
basically upon an unlimited, continuous, and low-cost supply of exhibition, Birmingham, November 1981
electrical energy, the present source of which is mostly coal and oil. 7 S Con Allday, Managing Director BNFL, Presidential
However, attempts are being made to utilize the energy of the sun Address to Risley Nuclear Engineering Society, 11
and the wind, neither of which is as yet commercially successful. It September 1979
may well be that in the not too distant future our energy supply may
come from the atom. — 9 — — 27 —
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Britain’s
nuclear workhorses.

Britain’s Magnox nuclear power
stations have come to be known as the
nuclear workhorses of our electricity
generating system-steady, reliable and
untemperamental workhorses, producing
13% of all our electricity, and more cheaply
than coal or oil.

With 25 years’ experience, British
Nuclear Fuels Limited provides the nuclear
fuel and fuel services for all of Britain’s
nuclear power stations and for a number of
overseas nuclear stations.

Britain’s technological capability for
manufacturing and recycling nuclear fuel is

the envy of the world. BNFL is playing a vital
part at the forefront of this technology.

For more information on nuclear
power and nuclear fuel send for our set of
explanatory brochures “Energy from
the Atom?’

Information Services Department,
British Nuclear Fuels Limited,
Risley, Warrington, England WA3 6AS

BNFL

at the heart of nuclear power

British scientists, technologists and nuclear plant operators have
proved that nuclear power stations are not expensive luxuries — not
scientific experiments with only a prestige value — but are an
integral part of the power generation system of every country whose
future growth is linked to its ability to provide an adequate and
economic electricity supply.
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NFL URANIUM OXIDE PELLETS SUPPLY
TO LIGHTA 100 WATT LAMP FOR 10 YEARS.

BNFL makes the fuel for all
Britain’s nuclear power stations and
provides nuclear fuel cycle services
worldwide.

Its uranium oxide conversion
technology has been licensed by major
nuclear fuel manufacturers in the USA
and Europe.

British Nuclear Fuels Limited,
Risley, Warrington, England WA3 6AS.

BNFL

-at the heart of nuclear power

The most efficient coal-fired power stations generate about
3kWh from a kilogram of fuel. 100 W continuous for 10 years
would require 3 tonnes, which does not fit on this page.
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End Use of Energy

in a sample of wealthier countries, 2019
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Other Industrial..........

i Services

An outer arc attached to a wedge
indicates the proportion between the
corresponding major and minor items.

Space Heating 11%

35%

Passenger Cars 21% (including personal trucks)

23%

Metal Extraction and Refining 6%

8% (including agriculture and construction)
Mining 4%
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Later I gave this a lot of thought. Here I am living in a town that is the
home of nuclear research. I know the town has at least three research
reactors, and here is one of the people that continuously checks the

town for radiation, and the only hot stuff they find comes from a

coal-fired power plant that is more than halfway across the state. Just
where is the risk?

After that I have always had bad thoughts about coal burning. Heck,
our own home had a small coal stove and I had to help shovel for it. To
this day I think coal is awfully dirty.

— Lisa Hayes

“A stocking-out and coal-reclaiming machine at the 1980 MW
coal-fired Drax power station, in Yorkshire”
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World Oil Consumption by Use
2019 — total 169E) (4036 million tonnes)

An outer arc attached to a wedge
indicates the proportion between the
corresponding major and minor items.

i Transport................... 65% — 110EJ / 2635 M tonnes
Road Transport 49% — 83EJ / 1986 M tonnes
Industry......ccooveeuennee. 7-3% — 12E) / 295 M tonnes
Residential.................. 5:3% — 9-0E) / 218 M tonnes
| Other..........ueeeeeeeneen. 22% — 37E) / 892 M tonnes

Non-Fuel Consumption 17% — 28E] / 674 M tonnes
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World Primary Energy Supply
1973 (254 EJ) — 2019 (606 EJ)
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“A full-scale model of the vessel to be used for glassification,
storage, and eventual disposal of highly-radioactive waste”
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If all the electricity used in Britain were produced from nuclear
power stations we would produce only about 30 tons of fission
products annually. On the other side of the coin the nuclear waste
takes much longer to cool down and lose its activity, and so we have
to handle it while it is hot at least from a radioactive point of view.
Moreover, because the burning of uranium gives out so much more
energy than the burning of coal the radiation given out in the process
is very much more energetic and penetrating. The whole issue of
nuclear waste is therefore connected with handling relatively small Hydroelectricity........ 4-6E) —1-8% — 15E) — 2:5%
quantities of rather nasty material. total x 3-3 / share x 1-4
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Decay in activity of waste constituents in spent
‘Magnox’ fuel.
Without the use of logarithmic scales, the activity curves would
fall off so sharply that they could scarcely be seen.
“Actinides”, principally neptunium and americium, can if
desired be separated from the fission products and incinerated
in the fast-neutron reactor.
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A 25-pound Magnox fuel rod, of the type used in Britain’s first
generation of nuclear stations, produces about as much electricity as
150 tons of coal. After five years in the reactor, only about one per
cent, that is just a few ounces, is waste. The remaining 99 per cent is
unused uranium and plutonium which can be removed and used
again. Thus after 25 years of nuclear power generation in the UK, the
waste products from used fuel rods would fill little more space than a
four-bedroom house. Even if all our electricity were to be produced
by nuclear power, the total quantity of such waste produced each
year would be equivalent in volume to only about one pencil per

person. —17 —




‘Tong Juads a1} 9JPOUITIOIIE 0} J[R[IeAR
ore sueaw sso[un paprurdd aq jou pnoys romod IedpPNU ey}
angre sdnoid asay]} ‘Owr) awes Y} }y "UOIINIISU0d A1031s0da1 93sEM
A[res pue ‘sanjiioej 298e103s [onj-juads Jo UOTIONIISU0D ‘Furssaoordax
[Pnj—juads o3 pasoddo ore sdnoiS responu-pue jsoly “Temod
Iea[onu jo asn papuedxa 0] Juswrpaduur ue 9AOWSI 0] ST JUSISURLIE
resodsip—ojsem opqeidedoe Aporqnd e jo j1jouaq A9y Y SHJOURQ
9} IOAO IdUJeI Jng S dY} IOAO0 jou SI [esodsIp djsem Ied[onu
I9A0 JuawaIdesIp d1seq dy} ‘uondedrad orqnd 3sowr 03 Arerjuo)

"JoIG21 0} dWIOD [[IM P[IOM STU} d)seM B ST AJIOLI}09]0 9JeIOUS

0} aueyjowr aIind uing o3 jeyj 2213e mou pnom ApoqAIaAd AJTedaN

= 91 28pd 03 un] ‘yurod 9y} A[os1oaxd SI Jey) puy ‘suorjeIauad

MJJ ® 10J ‘Spaau A319Ud P[I0M 0] UOTINGLIJUOD [[EWS B UBY} dIOUI dYeul
0] uoIssIy 10J AJIqrssod 31} U0 3S0[0310 NOX U0 PIsn U] dARY P[NOI
1 WNTueIn 3y} pue ‘IsA[ejed snoroaid jey) Aeme moiyj noA 1030ea1 3y}
y3nouiyy ssed o[3urs e 193je [onj 1ea[onu juads 9y} Aeme MoIy}) NOA J
‘sasodand snorrejou 10j UOISISATP JsureSe paprengdajes AJISea ULI0J IN[Ip
e ur 3deoxa ‘[ony sy} Jo juswaAow Yonw aImbax jou saop 9[04d [onyg
Iea[onu aAneIauadaI o) Aq parduwr  Awouods wnmuoin(d sy} Iequinu
snorAaId Ino ur uMoys sy "paurdewtr aq AJodI1eds ued aoe[d 1oyes y 'sa10d
10]0B3I OJUT PI[IAIAI 9q [[Im 193 UBD am Jelf} 1 JO [[e pue ‘Tomod druroje
UM 9NUTIUOD) "UBD JI 0G jSqQUI0qQ aYDUl 0] pasn aq uvd wniuoin]d jng
(Tomod orwoje Surddogs 103 juswngre
Ue SIUJ ST MO "sIea& UOI[TW & Jo Ia3renb e 10y axayydsorq oy} woiy (Ym
P[J1I} 9q 03 10U ST ‘PI[[BD SAWITIIWOS ST JT SB UMOU d0UB}SqNS X0}
JSOW JY}  WOI Ie] UYSnoy} ‘UYOIyM) [eLIdJeW SIY} JO SIUUO} PUBSNOL)
© IOAO 9JB[OST 0] PIaU [[IM 9M PUB ‘MOU SITTAIIR TBI[ONU [[ puy 'Sey
11 03 jsavak 000 %z Jo 2f11—fipy v svy wniuojnid — sKes suoawos — Jng
‘wnrIoy} pue ggz—wnruern deayd woij A31ou9 juepunge jo uononpoxd
3} 10J IsATe1ed ayj (T aN #SP]q UI PIssNISIP Se) SI ‘UIn} Ul ‘wnruonjd
"PAWINSUO0D J[3s31 SUTOq INOYIIM PeIYR 08 WY} sayew 1 — A1snpur o}
S[qen[eA SUOT}OBAI [BIIWSLD UTRISD I0J ISATeIRD B ST JI 9Sneda( S[qen[ea
st wnurje[d wnruonid jnoqe pres st jeym jsnl s1 s1y} 19% "UOSEII SIY
JO 9sn 9y} 350[ pey 3 YUIy} p[nom noA ‘ 31 Jo asodsip 03 Moy Moy Jou
op ] pue winurje[d Jo sauuo] aAey I ‘noA 0} Aes 0] aIoM SUOIWOS J]
wnruojn(d Jo %1 INOQe pue ‘dInjeu Ul punoj Jey} o3 Isod uorsodurod
® JO ‘wnuein SI Iopurewal dyJ, ‘sjonpoid uorssiy st [ongy juads ot
Jo %¥ noqe A[uo 1030eal I9jem—JysI[ [ed1dA] ® Jo 9sed ayj UJ * 91sem
Se [onJ 1030831 paSIeydsIp 03 Surira)ar Aq ansst o) Appnuw a[doad swrog
JAIDUDN 40 JDIY] :wniuoInid

ST} UI PIawWIIe[oal 9q UBDd SPIBOQ JINDIID JOIUOII UdAY ("p]ofiajuad
22G) ‘TeLIRW  _UISIIA  woIJ d[qeysmgurnsipur jonpoid e yim 98
ued 1 S PIso[d sk Jnoqge SI 9[0Ad a1y} pue ‘Teod 10j onse[d aynyrisqng
(,seS [eINJRU ) SUBYIAU [ISSOJ JO UONSNqUIOd d3a[dwodur
Aq paurejqo Afensn st seguAs oy} Aepo} ysnoyje ‘poyjour IeJIWIS
e Aq paonpouid st oryseid mer jsowr ‘}oej U ‘sed sy} woy paosnpoid aq
US1[} UBD UOQIRIOIPAY PAIISIp AUy 'spd s1sayjuds se umouy ‘9pIxouowt
uoqred pue Ud30IpAY Jo arnixmu e donpoid 03 anjeradwd) yIiy
Je U0QIed M S]OBaI Wed)s ‘Te0d woly sny pmbip Sunjewr 10§ ssadoxd
yosdo1] ~19y0st] 9y} U "S[eLIajewt SuriIe)s 19y} 0JUl UMOP WY} IOpUaI
0] ST STY T, ‘93sem pooj pue ‘Toded ‘s3urjeod [ejaur Jo 90uasaid a1y} UT UsAd
‘somysed poxtwr 9104031 AJ[nJ 03 Aem udA01d © ST 2I9Y] ‘SSI[AYIIIAIN
"sa1uNod 100d ur padwnp are 10 ‘S[[IJpue[ 0jul 08 U310 SUIIAIAI
10] pojeredas somserd ‘oorpoerd ur pue ‘SUISII J[ESNAI ‘UBS[D OIUI
Spo0S papIedsip a3eda133estp 03 JNIIPIP A19A usaoxd sey I “Surohoar
onserd jo wapqoid a3 noqe [esp 13I8 B pIESY 2ABY M AJIUIIY
uInqg am Teod jo duny A1oa9 yiim Suropun
9T 9M JUO JY} SI IPIXOIp U0qIed 19)sanbas 01 Aem spqeuosear ATuo ayy
— punoidiopun woij sadedsd 31 uaym sjood A[pesp SUIULIO] 10] UMOUY
[[om ‘ITe Uey} IS1ABIY seS SuIjedojns e 001 Aeme sjed dIym PpIoe
UB ULI0J 0] J9JeM UT SIAJOSSIP U2Iym se3 © Jo Aep © sauuo) Jo SUOIIN
- uorjenisonbas pue aijdeds uoqreds  90BIqUIS 93]S SSIUTER]S
pue sse[3 j1our ur padden; ‘sjonpoid uorssyy Jo IeaA e soUUO] paIpuny
M3j & Jo Sursodstp Jo Bapr a3 Je Ajnpaiout ssaxdxa oym adoad aures
3} UM JZBUIE 0] SISEID IdAU ][ '}ae)s 0} 90e[d Snoraqo ayj ST ‘Ss|
Suruing £q ‘UOTISNQUIOD [9NJ—[ISSOJ JO SI)seM ) JUNpal ‘Tedk e [eod
JO sauuo} £-g Jo judreamnba A31ou0 oy} SowINSU0d uewIny dS5eIoAR U}
9ISYM P[IOM © U] "HIOAOTY—ESNEY—EONATY ‘PeLI) SUIZIWIUTUI-9)SeMm I}
0] 9JNqLIJU0d Ued ASIoUD dTWOIE Jey]} SAem Auew JO dUO AJUO ST SIYJ,
"paau ay} JowI AeI 1030831 Jomod © WO paSIeydsip
A[Usa1j [9nJ JNq ‘[RLISJEUWI PIJRUIIIEIUOD JO JUSWIIEII]} q[Nq I0] SNoud
deayo pue ‘ygnous a8re[ ‘YSnous SuUOI}S 90INOS UONRIPRI B PUIJ 0]
Ased 10U ST]] YIIM [BIP 0} SALISNPUL INO Jo sjonpoid JNOIJIp Jsour Ay}
Suoure are YOIYM spunodwiod JIULBSIO JTX0] Y} 2INJBUSP URD UOTJRIPRI
Tesponu ‘Aem swres ay3 yonw Uy ‘sonsed sjerdajursip pue ‘opitiq roded
aYeUI ‘J0[d [OBI[q UNG 31} JO SARI 3} Jel[} UOTJLAIIS]O UOUIWOD © ST J]

j$S3T S, a49Y] — 1M Ing



H20(g) + C(s) — H2(g)+CO(y)
3nH2 +3nCO —

2(CH2)n(s) + nH20(g) + nCO2(g)

:

2CHg(g)+ O2(8) — 4H2(g)+2CO(yg)
2nH2 +nCO — (CH2)n(s) + nH20(g)

Closing the Plastic Cycle

Ao High-temperature nuclear reactor

B........ Coal-fired boiler

C..e. Reaction vessel filled with coal or waste plastic
D....... Incomplete combustion of methane

E..... Final reaction vessel

L P High-temperature steam (H,0)

P Synthesis gas: H, + CO (variable proportions)
B Waste gas: H,0 + CO, (variable proportions)
4. Hydrocarbon product

The pair of chemical reactions shown at top right on the facing page
represents the “classic” Fischer-Tropsch process, with steam raised
by nuclear heat along path A—C—E, or by burning coal along path
B—C—E. The pair of reactions at bottom left represents a synthetic
process starting with methane, path D—E. (CH,), is the approximate
chemical formula for polyethylene, one of the most common plastics,
used here as an example product.

As shown, if coal (assumed to be pure carbon) is fed to the gas-
producer C, the mass of CO, waste ultimately dumped into the
atmosphere is greater than that of the desired product in a
proportion of 11:7, not even accounting for the boiler fuel. When
waste plastic is substituted, the hydrogen it contains carries over into
the syngas, and proportionately less CO, results.

The nuclear fuel reprocessing plant at Cap la Hague, France




