
tajuiet by de4apning and devcloping ne
Irquipmcent to "Ne rtdioiqotopet like il
dine-131, pho'ýphoru%.12 andi carboi
14. To support th"ce programs%, WC qpe,
about 15% of carneti revenue on researc
ani development. a very large lium for
normal commercial oeperaition. Theg;e pri
gratm. have proved qtd't ýtcscc%,-.ful.

Canada wan firsi in the world in <i
devclopment of cobati-60 hCeam therai
units for cancer trcatment. By 1961. 21

ýCannadian cobaltY 60 Nam Illerapy uni
hâd bc-n sold te hoNpitals ani clini<
in 3) icotîntries., There rr now 30 con

ranics protiucing suette unit% throughot
the worid and their equipment hal; cr<

tclan annual maîrket for more fha
500.(M curies Of cohaîlt-60 at an averag

Price of about $30 per curie, 0,,
('Ommtrcinl PrOdtict; Diviion supplié:
about 70ef oif this worlid market.

Several gammfacclkq anti speciael irra
difttorq tesîgneti hy Commercial Proti
ucts Duvuion. tî%îng coballl<-60 gamm,
ratyq for the irratdiation of mterial%. hov,

heecri niallet iun utnîverlîtie% and re
searceh in-6tîtutes un Canada, Fiffy %tuct

uninté have liere cported, The piiam
cell is m»Înly ai rewcarch <01 <o measur9
anti teit <ie effeçtls Of gammina ray% or
materîtil, If Norne Of thetc 4?xPcrimient,
are >étlcqressll, new production prccsse%
or hetter produicts couild resu».,

C('o.pera<v 4/e prgramsi wj< h (harn<iuan
rceearch im%tîîtlr and other goverrnere
lahoralorie, haIve given, valuiable ta oin
thie gammne irradiation of fooi andi food1
producti <o increase shicf l1te, inhibut

géprOiscing, andtg)1 paslturi/c en ant rilite
Nome Items, A m1obil Ilmn<au< r-
radiiaor ha% berr designcti 10 oprrate on,
at s[tnda;rd Commercial Mriller, Il Pr>cets
potmitoe I <Ne Wa4rebtittse Of Canadiian

produtcers. If the final resu»l, indficatc
eicnit, fçasît,îtî<v. the nçxu %tep wî,11

be foll su.ate prosltuloniel fatclîIte UNlng
larger amicltnl% of LohNaItý60

Mainy important Cajnaiaiin intiusurks.
tose (atoîo ipsfr treseareh aénti proe
evst Control 'iNey lire u'u<ti in fthî"km,
andtIcdnN(ty !.gaglg. palrttcuàlrîy of
paper prodist. melatl fclite nti q'imîlr
<lin miteiaIl% 'The cigatreteintur
ilses radmloîsotopc ttcnsily jlguges IC con.

trolth<e paucking Of <Ne <obacco. proviti.
une a UcIttr prodswîç aenti ksa"aae
No)nuJcs<ruiý.Ivc ltitl of welis in a,,
fie-d ti% u ccomriplIaheti usîngi rats 0graphie
tchnitlues, wffli matiior aa4v'npî in tigne
andI mliaterdas,

1 firnuuesc have Neegn mtiie a% l, tic
siivinles resiling cleno ,,C quIC ut No -

<tpsAlhotigb figtres lire not avait.
aN to "r.aflata t; ý% restîattc in 1957

uitcti .1119nual 4étvlrngx of S3x mi-
lion <o U t; u9rekIltuîrnti $20 1 mal
lj, il (J Iry A rcent N,,tional Inutijlustril ( inf:rcntc huoard re.
Port (No) 1<7> cslmaItl an -innual avî
o!f $5 billion INy 19fi3

ilie'. tiMi e 4UC tV>larige but nlot
tîneuiOnalewh-n unel ihink% of &nçcas.

ing grin prt)dut.tii/n ti th£ U S bNy a
fcw liîsiI et thet ac ithrauIgh et,

Illect il(, t irtizersi deeopt y useý
of 1-tîaulV iYtggiJ bphKar 05, anti

orticr or Ila.gFlliitilcC o svi fromi the
Ose of riotiemtra whcn ,,c

Medicine it is not JIît fit t o argile lh,é

w if atoinie energy had produceti nothi,
D- bléig isotopes the effort andi expense ha,
s- 1>een worthwhiîe,
id Our Commercial Products Divisic

>h has grogwn in ten Years from a sma
agroupll <o a total staff of 260. Annua
revenues have climbeti fruim $500 thct
%andte $4 million. A IOss operation hi

le turneti into a profit Opecration. isoler
IY sale% have increaseti front a few Curic

:( <o 500,000 curies Per ycar. We havt% worked bard te gain andtie< holti a majo
:sportion of <lic worlti market The futur

look-i gooti provitict the research reactorut ;ut ChaI>. River remain availalile for prc
*" Cuction of radioactive matcrial. anti w

n keep'tip wibh thse comnpetition on de.uigu
e of cqulipment anti continue to give hig]

r qtiality service.

Ueavy water production
One aspect of atomic energy that may

* eaNily resuit in a new lntiusîry for Can-il ada is the Production of hCavy water.
c If the lieavy waîer reactor %ystems work

as well as expecledti,<ey wilI néct only
1 finti application in Canada but eIse*-

where in the world. If WC bave a source* of encrgy - part fairlylo grd
1 NIaM anti pari electric - <bat is ase cheap ast othcr world sourccs. <lien we*coulici Necorm, a world sutpplier o! bravy
%leter,

A heavy water moderabod and caoled
nucear power reactor tiectis nurly 1
ton ri( hcavy water .per mcrgawaîb of
ceecric opst. Tghtt ealns that, for

every 200) MWe plant insoalle<I, 200 tonm
Dm0îstu Ne %tupplied. 'The annujal uake.

tîp frquirternl< shouti( bc quit. law.-
2 <o V1% - anti wlll Ne diregairtJ(j in

th[%i tlii'ueuuîo«n
the Preet price of $28 Per notent[

foir hcavy waîter shi-ulti crnme town teo$20 oIr tielow ii aé modlemr plant of
resnal ire - 2011 lons PC, Yeatr-.

uilng a taW cool energy source IJsing$20 per Poignt ant i &ssumins that one
204) MWe plant 51er Year IN being i<s-

%itillkd (Ibi% coulti casîly Ne th, con<lu.lion in (Onlti aone Ny 1970) <he vol,
urne oi bst>ess% front (ne Productionplan,. 200 ton%, IN $5 million p1er year.

Il 1s qlte Probable thatt Ny the Midi-t 9 70's moedlfkcaoiton andi improvceetx <o<the heamy watier reacior syltem ie gèrenow butildinu wil Ne in the fonts ofoRNecr coota"Its -_ Perhhp5 orgatnics, more
protsahly tight viager %teigm, Suha-
provcmnnt

4 wil» lOwcr <Ne net couit ofpower bit% they witl aàlo tower the uts.fluaIl requiirmnt for heakvy wauter. "There
Ncems tifit l dauba hawever, <bat there i%

al vcrY 119>t4 Pojtcntiat tins-term mitreut
for the olPt (f al 2(X) bon per vear
Plant in Cainadaift et, e prkec 1, $20>
per Poignittior tuwer. T1his 'O(ult i CatîY

filc ta) 500 tons o0r 1,000; tons pe r Yeadr
in etle neat fiteen ta twenty yea;rs.

Io frc. iIis %huld bc a s.;ighl pal.Veialc Inltuasiry, prIvabe anvtt1e 5lcnuurc.
Thsee ,ure nt% %grtirity restlruçtat>i 55 thteclInic.at informiaiei, Î% &avaut14bl cih(: mnit andi t11erc ar
%amatI ptîîntK pratîng lurisîusa
selle the Unietiie %t< th, prtbhýIhi

niarkct- i flot n o' kx% cg2-i
,h4>iltýv glotqte asesb1,ih~* caroIr Iwo, thse operitei iftc it

Cafttba !#s niocie..rPO
NPI>.Stitabd tirply lit ut, vh ulw

îg Canadian commercial comPaiiýe 1"
lie now loaking uith<e poNssibility Of eme'

ing the bcavy water productioni fl1
mn Tie Nenefit. t <o ur economy raiid te

sl ubstantial.
ai

1 Nuclear power
INFor Cîunadîan induStry the 7i104~
portant aspect of atomie enersY
dotîbtedly nuclear pawer.

rIl Nuclar power plants are inS

Cwaysé ver smilar to convent0tll ce#
S or oil-firetS eletric gen rating i 'l'

The gecnratng 'endi - chat i%. the <
in e . g e n ra t o r s , c o n d e n s e rs, Ir a 0 <e4

rs. water intae andi outfall trtire~
etc. - are the aue as te- Of jI
thermal plant. The bouer, huWc'
quite dufferent sInce this es îhe hQ3r1
the nuicîcar plant whce uraflulln
"bumnced" in place of cont or oil. id

This; similariiy be<ween nuclea"r
plantsi anti conventional thermlIP~
Plant% cari Ne emphîisizcd with "ecl
10 a %pcific casec. WC have anttlly%4

eout9 ni Canada'% first ntîclear NJ
the 20,M 0 kw N P jj <lucler F 0

Demonstration) anti have es Presad'
varou% items of Cost as percer fltei>
cost. Table 1 stimmarizes ti5w
with a breakdown of coNts ini
indirect anti leavy watel'. Th irc
hve hecen further broken clownl 0
clear**. 'NPecial convetÎunal* anti l
i'rdi convcntional*'.

Table 1
CoSt breakdown of NPD

alS pMrent total plant cos;t '

Direct costs 17% 1.1 r 23%
Indirect

FeavY wateç ..... , ...

Total.. .. . .. .. . .... 4

A n ut M b e r o f in te re tin g 5 1Oul< '0 1

Étut in this breakdown. ThIs itlii"e<-e0
( ad mniin itr attio n an ti over beisl , Ce tl Sne
ing anti ti v l op men t, a ti CC,,In et1,1
ingî. Ltt 2 of total Cot (Ir the e

Ilre m,,ch higlier <hall nortfl TI"
largely Necause of the very high 'ÀW
engineering andi evel(oPil<tl, '

stnstI il% o! total coet -riis
%Ias t il ou . Ne only About 8% 1 a o
ConseCntiona il plant where tluir< i
littie dleeoprnn tapeuse.

The «'nuiciear* items of i dret
malle up 17% i <N te total V -

aendtihle 'seilconventianafl t0 lo

items neeiig %recial consatierAiI tlle'
up 30%f of <Ne total plant Ct.>l'

'%PeCÇia nature ai tillese plant%~
enmPhaiLCti cn more Ny litxl5in.
uit <lie direct cSI figurelî: a Iril

viutalion shows <bat the nuclear il' 4e
cia' item" make uP gaver haîf the 4r 1

çoss Wath tétcis a high prop0aliol
<Ne direct cuilts assýociateti %bîth
conventional Litcfl5s, the eUgineerirS g
are Nounti <o bc higtit. In 1his C.is7

ar (itWatueic normal. r
Theiesctair<.ifiti as

maul nthe readcor antid etf'DiI
areas iN ic ePlant -Tht milior pc:,4<lic -1atandria at t auud~

eoîlt with thse maicrator til
ilth le Primary coalîng circuit WI<th


