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UNITED STATES GOVERNMENT m % Reproductiolt Branch
Memorapndum

TO = ' DATE: June 24, 1966

FROM 1,

SUBJRCT:  ARC 274/41 - OPERATION OF EEAVY WATER FLANT
ZECY:JCH

1. At Informatlon Meeting 595 on Jume 17, 1966, the Comm$ssioners
approved staff's plan to include in the FY 1968 Budget, funding for con-
. timued operation of the heavy wmier plant at the current one-third capa-
. eity. Detalls on this matter sre conteined in Mr. Dowlingts June 9, 1966
memorandum, circulated as AEC 274/kl. Commtszioner Ramey suggested the
plan be discyssed with the Division of Industrial Particlpation.

2. We have been informed that the wmatter has been diseussed with the
Drector of Indusirial Participation whko indicnted no objeetlon, and that
the Divieion of Production ia taking the required action.
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SALE OF 20,000 EOUNDS OF HRAVY WATER T0 AECL, CANADS

We ara in receipt of a request from Atorie Energy of Canada Liwited {AECL)
for the sale of 20,000 pourds of heevy water valued at $490,000 for use as
make-up requirements {or the Chalk River resctors (NRX, WRU and NED).

The Division of Production has assured ua that the above quantity of heavy
vater ig available st Savanpah River. Its transfer to ARCL pursuanlt to
our dgreepent for Cooperation is within Comwmission policy.

The quantity of heavy water involved exceeds the 1,000 pound limitation in
my delegetion of authority, AECH Chapter 0193-114 (4). 1, tharefors,
racoppend thet yvou approve the sale of 20,000 pounds of heavy water to “
AECL.

With your approval, this Division will negotiate and exsculs the required
gale contract,
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ATOMIC ENERGY COMMISSTION

REPCORT OF THE AD HOC GOMMITTEY ON
EEAT Y WATRLA PROLUGLLON

Note by the Secretary

The General Manager has requested that the attached
April 29, 1966 letter from W. Kenneth Davis transmitting the
. ATE Report on Heavy Water Productlion, be cireulated for the

1nformation of the Commizsion,

W, B, McCool
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orriCD OF THE FRCESGEMT

April 29, 1986

Mr. Robert E. Hollingsworth
General Manager

¥, 8§, Atomic Energy Commission
Washington, D,C. 20545

Dear Bob:

Committee on Hsavy Water Productior in response to the re-
quest contained Ip your letter of May L, 1965, Additional
‘copies are geing Forward under separate cover for distribu-
tion a8 you may see fit,

. 1 am atiaching a vopy of a report of the Forum's

It has teken us somewhat longer to complete uuf
study than was initially anticipsted, I hope, however, that
this report will reach you In time to be of semw help in your
future planning,

With best regards,

Sincerely,

W, Kenpeth Taviz
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April 1966

Ad Hoc COMMITTEE ON HEAVY WATER PRODUCTLON

At the requesi of the Atomic Energy Commission the Atomic Industrial
Forum studied the position of heavy water manufacture in the United Btates,
The ad hoe copmittes appointed to make thiz atudy arrived at the following

conclusions and recommendations regarding the pointa raised by the Commission:

r

Conclusions and Becommendationa

1, 3Because of the limited domastic smarket and competition from govern-

. nent-pssisted foreign production plants, it seema unlikely that a private
company would be willing to assume the risk of building new heavy water pro-
duction facilities in the United Stetes at the presant time,

2, In order for a mew commercial heavy water plant in the United States
to be profitable under current conditions, government assistancer In the Eorm of
low Interest rate loans and guaranteed purchase contracts would be required to
mateh eonditions preaen; in foreign countries, In the light of plans for new
production facilities abroad, the limited domeatic market, ard the clese esaccia-
tion of the overacas market with Canadian vendozs, the Committee does not see
that any vital purpose wwuld be served at this stage by such assistance from the
1.8, Goverpment,

. 3. While npllaratinn of the heavy water unit still in production at
Savannah River night be economically possible by a private company if the facll-

it¥ could be leased from the government at essentlally no cost, this option does

not appear to be very attractive because any Bignificant need for replacement or

new facilities would seriously damage this unit's abliity to pruoduce heavy water

at competitive prices,




4, The present 195 tons/year preducilon ecapacity of the Savannah River
planF appaars adequake to mat;ﬂarlmual domestie’ cnmmitmelmtu and e:;:pented
requirements, military and glvilian, for the next éen vaara, Assuwming that the
AEC har not already acquired a substantial stoek of heavy water, and that produc-
tion costs, exclusive of f£ixed chargas, are below Internaticnal =elling prices,
it seems prudent to kséﬁléhg plant in operation for the next sevaral years
cather than to write ?EE the remaining depreciation ;a a complete loss, Con-
tinved operation of one unlit through 1968 would result in a modest accumulation
of stocks which should aventually find a market and would maintaic 1.3, technical

capabllity In the heavy water fleld, By that time the future International aup-

ply and demand a2ituation should be much glearver,

Introdugtion

On May 1%, 1965, Mr, B, E, Hollingsworth, General Managar nfltha Atonle
Ernergy Commiasion, wrote to the Forum raquesting its commenta regarding heavy
water (D50) menufacture in tha Unlited States, He suggested a stﬁdy that would
include consideration of the following polnta:

1, The proapecta for z private commerelial hesvy water production
activity in the 1.3,

2, The need for, and possible scope of, asslstance by the Government
in establishing such a commercial acgtivity,

3, The role the AEC Savannah Rlver heavy water plsat might play in
estabiishing a commercial activity.

4, 1I1f the macket uncartainty precludes commercial interest at this
tine, the need for the Covernment to mainteln a technical sapa-
bility until the future direction e better defined,

By letter af June 1B, 1955, Mr, Robbins rapliasd with the suggastion that

8 small committes of Forum members meet with AEU representatives foar a discua-
gion of what might be gained by such a Forum =tudy and how it might be carried
cut, This mesting wﬁ? held on Augnat 18, 1965, and on September 28, 1965,

Mr, W, Eenneth Davis, President of the Forum, wrote Mr, Hollingsworth and agreed

to his May 14 proposal,




In preparation for thigs re?ort an ad hoe Commnittee on MHeavy Water
Produetisn wse formed with two subcommitteses, one Lo study future heavy water
requirements z2nd the other to study the avalilable heavy water production
capsbility, the costa of haavy watar produvetfion and the varicus processes that
might be used, CUn the basis of the studies made by these subcommittees the

Committee offers the following analyzes:

Commercial Prospects

Demand: As indicated in Exhibit &, thesre are modest U.5. requirements
for heavy water for research purposes, These requirements, combined with
military requivements, result in a2 demand of something less than 100 tons/year
with 1little prospect for substantial growth, The major raﬁﬁitemant for Dy0
eiems from the cunstrucéiun of nuclear power teactorz, soderated, and in some
vasas cooled, by heavy water, The Ganadlan nualear power program.iz confinad
to the consgtruction of heavy water (CGANDU) reactors and it is fnt thie program
that the bulk of tha Fyee World ragquiramenta is gene;atad during the next £ive
yezra, Other cuhntrisn, including Sweden, France, Switzerland, Germany, India
énd Fakisten, heve built or are building heavy water resctors but, except Iin
the case of Indie, no long range heavy water reactor construction programs have
been announced, The USAEC has a developnent program underway which 1s intended
to lead to the construction of a prototype heavy water moderated organic cooled
reactor (MWOCR) by aebout 1972, Substantial heavy water requirements for thia

program are not expected, however, until after 1975, Heavy water raguirements

through 1972, depending mainiy on the annownced Canadlan program, can bs caltad

"reasonsbly Eirm' while requirements after 1972 are uncertain sinea they depend

_on the success of the various heavy water reactor concepta ae well as factors

of netional policy and economic growth rates.
In addition to the inftial B0 inventory requirsments for nuelear power

plants, make-up requirerents for Do0 lost during operation have been considered,




However, since losses are Exp?cted to be less than 2% per year, requirements
for make-up are not substantial wntil about 1975 when a falr number of haavy
water resctors may be ln eperation, There i1a also'sa demand For Eaclilities to
upgrade D0 which has become diluted with HyQ during reactor operation but
thiep factor ia minor in comparisonm to that for mew D0,

Az will bz poted in Exhibit A, the estimated dowmestic demand for heavy
water for ressarch plug forelign conmitmente of the U, B, Govarnment, power
reactor requirements and miscellaneous uses, averages gbout Z00 tons/year until
19753, The total Free World demand, 1f wvarious national plans procsed as pre-
sently contemplated, could rise to 1000 tons per year in 19?& and #00C tons per
year in 1975, -

Supply: At the present tima, the only large D50 pru&uﬁtiun plant in the
world Is the one at Zavannah River producing 195 tons/year, The entlre Savannah
River plant comprises three units, one in ¢peraticn and two in deactivated con-
dition, Reactivation of one of these two idle units could incremse produeticn
to about 430 tenafyear uzing lmproved eguipment when réconditiun;ng, and reacti-
wation of tha sacohnd would ressult in an inereange ta 500 tona, Lack of guffi-
cient ateam capacity limits overall output to the 500 ton figura., Reactivation
would, however, cost some 20-30 mlllion dollars, and it is understood that the
U5, Government does not plan thise.

An additional 200 ton=/vear will become available zocon apon completion of
the BDeuterium of Ganada, lid. plant &t Glece Bay, Howva Scotim. On February &,
1966 the Canadian Government announced that it was negotisting with Deuterium to
increase thes capacity at Glace Bay to 400 tons/year, and that negetlations wers
continuing with Oznadian General Electric for the ennﬂtruuti;n of a pew 400 ton/
yaar plant,

The Indian Governnent plans a 200 ton/year plant for operation by 1870 and

has indicated it will install additional D,0 preduction capaeity to mateh its

rezctor construction program,




In Febkruary 1966 France anncounced the start of constroetion of g smsll
D50 preduction plant at Mazingarbe. This pilot plant is being built to deter-
mine the feagibility of large-scale production by-a hydrogen-ammenia exchange
process which would uee ambonia pruduc?d in synthetic ammonia plants, If Frence
builda heavy water power reactors, it Ls sxpected it will alse produce the
necessary beavy water, -

Last fall the Canadian AECL approached the AEC to explore the AEG's
capability to supply ARCL'e long-term heavy water reguirements, In AECL's ex—
ploratien of this matter they Inquired as to various quantities feor various
periods. Some of the cases discussed, which wera basically Ehﬂrt-tarn raquire-
mants, could have bzen provided Erom AEG'a eurrent production capability at
the ecurrent $24 .50 per pound price, Other cases would have fequirad reactiva-
tion of n}hﬂr gertions of the Savannah River plant and would have enabled AEC
to quote priecsa balow ite current $24.50 par pound price. AECQL advised the
AEC after extensive discuszfon between the two groups that it was not interested
in obtaining its long-term heavy water requirements from tha,ﬁEé‘

In summary; the production capacity inm the Free World should be about
400 tons/year 1n 196&, 1000 tons by 1969 and 1200 tong/year by 1970, Thia would
ba encugh to hendle the projoctsd requiramants of Exhibit A through 1974, If
only the Canadian proposad plants are actually built, production should be guf-
ficient to mest requirements through 1970,

Cogtg: Out-of-pocket operating cogtg of tha Savannah BRiver plant are
appfnximately $13.50 per pound of Dy0, Gapital costs bazed on 10% total anmal
capital charges are $14.50, On the pasis of these costs heavy water was origin-
ally priced at $28.00 per pound. By changing the dapreciatiun from a 16 year to
a 30 year basze, It was posaible for the AEC to reduce the price to the current
one of $24,50 per pound, The Canadisn Government will pay 320,50 Canadian per
pound ($19.00 U.S.} for the Firat 200 tons per year from the Glace Bay plant and

presumably will be paying snuethinglleas for the second 200 tons, Conditions




under which recent bidding on the new 400 ton/year plant was conducted indicate
a likely vrice of $18 - 319 (anadian per pound for productlon from this plant,
Thizs price ineludes "designated afea" treatment of Invested capital ta reduce
financing coata for prujact; in areas neaeding development, and conventional
Einancing would have the effect of adding several dollars per pound te this price,
In a study published in 1962* by Procter and Thayer of the duPont Gompeny
it was estimated thet a 200 ton per year heavy watetr plant could have been bullt
in 1960 in an aree of low cost natoral gas Fuel at a capltal carvying chapge of
$3.45 per pound based on 14% total capital charges, and an operating cost of $7.900,
for a total of $17.35 per pound of D0 ($18,68 Canadlan), Tﬁﬂ unit inveatment
would presunably be redused for & 400 ton/yaar plant, and the operating cost might
now ba pomewhat lower, Howevar, It is not likely that the lﬁ% fixed charge rate
would provide an attraetive return on private inveatment, and as 2 result it doas
not appaar pnssib]e'fnr a private 0.8, company to get any Canadian pusinesa (tha
only large near term business in sight), HNot onply ig a4 Cansadian cperation 1ikely
to be fipanced at 2 considerably lower effectlve capltal charga‘rate, but the
roermal desire of & nation to msnufacture necesaitles in 1ta own countcy, If this

is posaible without too great a cost differsntlal, must be taken into account,

Altarnate Procasses

Although it — likely that tha G& Process {dual temperaturs H;8/M;0
exchange) will Enntiﬁpe to be relie& upon by D40 producers, the Committas has
conaiderad altarnnt; processes, Ona pussibili?y is the separation by distilla—
tion of Dy from Hy in liquid Hy plants operated for the sbace progrem. At the
current and foreseeable levela of liquid Hy productien sueh. sources are too small,
unreliable from a produetion viewpolnt due to dependency oh a space development

program, aml tha process Itself iz of gueatlionable economic value,

¥*Chenical Engineering Frogresa, April 1942




The gommittee has also explored the possibility of reeovering D0 from
commercianl synthetic ammonia planta, as in the process Efing inveatigated by
the French, The smmonia-hydrogen exchange procass utilizes an ammonia produc-
tion plant by stripping deuterium from the synthesis gas with a small amount of
amngnia and recyeling the zmmonia through a decomposer faé furthar enrichment,
Although the output from eny aingle plant s not of great significance, the
large nmber of modern azomonia facilitias now coming intulpruduntiun couid in
the aggregate provide a Ellgnificant D40 wolume, However, the lneremental capital
addition to ammwonis plants to permit D90 production would be of such magnitude
that private ammonis producers would need a guaranteed margat at prices above
those now prevailing to engege in Py0 production on an unsubsidized basia,

A third by-product scures considsred by the ﬂbmmiﬁteé is the recovery
of DaG by fractional distiilation of msthana., Whera natural gas ies liquified
for tramsportatiom, storage or other purpogzes, aaparation of deutgrium presant
in the methsns might be sttractive, The Britismh-Ameriean 0il Cempany is davelop-
ing such a process, based on the distillation of liquid natura; gae under pres-
pure with CHiD becoming reletively more volatile than CHy as the pressure is
raiged, It lg understood that the AEC is following the British-Amerilcan process
devalopment and the Committee agrees that thism szhould be kept under close sur-

velillanoe,

DHiscussion
Conzidetring the above cost estimates and prices, the projected demsnd For

heavy water, and the present plana for the construction of new heavy water plants,

- tha Committee does not balieve that a private company is likely to be Interestad

in inveating money in new heavy water production facllities in this country in the
near futura, Furthermore, a lease of the Savennah River Plant by & private company
would only be possible If the AEC were willing to forego most or aill depreciation
of the plant. This would constitute a aizable subaldy cn the part. of the AEG and

might still not be adequate %o insure ‘securing a reasonable part of the predicted




market, Purthermere, it would lonvolve productlon only Ercm the one secticn of

the plant nuw.oparéiiné. In-;ig; of the added §25 - $40 per pound/year investment
ngqeséary to put the second and third units back inte oparation, it doess not szem
likely that these could be privately operated under-any eonditions,

The cost of heavy water production in this country, particularly withount
govarnment assistance, when compared with oosta in Canada and other countries
Lalso aide&'by Indirect "aaaistdnce"), offer little encouragement teo involvement
in heavy water by a private company. Perhaps a more telling factor is the cobwious
tendency for nations to meintain as great an independence in the nuoclear field as
- poaaible,

It seems reasonable to assume that a capabflity for producing 800 tons of
heavy water per year will be installed in Canade and that the French Government
will build sufficient capacity for its requirements. On this basis the only
likelihood for fareign business for a U.2. producer over the next few years would
‘seam to bz supplying some shortfall Canadian neads and posaibly some Indian
requirements, Even In the case of the latter the Indlan Government has stated
that it will insta%l ita own heavy watet plant. Alternatively, there iz always
the passibility that wheﬁ Canada selle reactors to Imdla it will alse zell the
haavy water requlrements,

Even though commerclal operation of the 3avannah R;var plant may not be
attractive today, the Committee feels that 1ts continued coperation through 1968
hasz much to recommend It provided that current stocka are pot alresdy 1o excesa
aof what will.be ruquired from the AEC over the next Eour or £ive years, The
Commities has been informed that pregent heavy water producticn of the Eav;nnah
fiver plant over and above that requiread for military purposes somewhat exceeds
100 tens per year. This, together with some 400 tzns of heavy water cuprently
under lease by the AERC, and which will be returned, may by 1968 resnlt in the

gecumalation of $00 to BOD tons of heavy water, Such z stock could be useful in

cage the AEC should he asked to supply the requiraments of other countries that

- 10 =
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might develop. Furthermore,-the successful development of the HWOCE in this
country would add to domestic heavy water demands.. Continusd operation of cne
anit theough 1%68 could result in a wodest accumulation of stocks but would main-
tain U,8, technical capability in the bheavy waier £ield, By 1969 the future

national and internaticomal supply and demand sitvetion should be @uch «leacer,
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HoAVY WATER REQUIREMENTS IN TONS Do0O

65 66 67 68 69  fe 71 72 73 ks 96 718 79 8g . .
AEC Projact Requirements

Miscellaneocus Sales 3 5 5 5 5 5 5 5 5§ 5 5 5 5 % 5 5
Foreign Sales - h 1938 53 &/ Aok 75 75 75 75 T8 75 73 75 15 75 1%
Fareign Leases g6 268° 35 22 ..
Tkmestic Leasas L 8 18 15 15 158 15 18 18 15 1§ 15 15 15 15 31§
Research : 5 10 35 Lo 10 10 10 10

HWUCE . 180 370 125 15 . .
Subbotal W 552 113 77 20 130 95 315 55 105 L&S 105 95 830 95 830
Canadad BO0 500 600 500 500 SO0 1000 1000 1000 1000 1000 1500
India® 20 0 N 23 0 XN 000 200 200 X0 X gx
Pakistan® 137 200 200 200 200
Other Rals 200 X0 200 200 200 200 X0
Europsg 0 100 A0 COd G500 BOO LSOO TOD SQO
South dmerica 200 260 200 200 P, 200
TOTAL 147 553 113 77 960 967 1095 1515 1195 1205 2165 2h0S 1995 3130 Z1%% 35630

g, Includes reguiremsnt for EL-h
b, Includes requirement for Marviken and a German reactor
¢4 Includes reguirement for Douglas Polut

d. Includss rsquiremsnt for Pickering and subsecuent Ganadlau plants
s, Includes requirement for Rajasthan, Kalpakkam and subsequent plants

f. Includes requirement for Karachi and possible future plants
2. Includes reguirement for EL-5, CRGEL and subsequert French, 3wedish and other Burcpean stations
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CANADLAN REQUEST FOR THE PURCHASE OF 12,000 BOUNDS OF HEAVY WATER

Ha ara in receipt of & request Erom Atcmic Enexgy of Cenada, Limited,
for the purchase of 12,000 pounds of heavy water valued at $294,000
to be used for the replacement of losses in the NPD, BRX, and NRU
reactors.

The Division of Producticn has assured vwe that the above quantity of
hesvy water is availablge at Savennsh River. Ite tranzfer to AECL
pursuant to our Agreement for Cooperation is within Comaission policy.

The quantity of heavy watsr involved exceeds the 1,000 pound limite-

" tion in oy delegation of authoricy, AECM Chapter mnz 114 4. 1,
therefore, recommend that you approve the sale of 12,000 pounds of
heavy watar to AECL.

With vour approval, this Divisfon will negotiate and execute the
raquired sale contract.
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EUMMARY) .!EG 805715, CANADTAN DEGIEIUH 0N PROPQSED HEAVY WATER PLANT:

was informed by letier on Dac,3,1965 thsat
the anadiaus wore not prepgred to mapt tha
Comnigsion's offar on heavr waterfiyy (ARC 2'?4/38}
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CANADIAN DECISION O FROPGSED HEAVY WATER PLANT

The AECL bas publiciy conounced the fnehility to enter into ap agragzent

with the Dynowic Power Corporaticn For eonstruction of the psoposed,
Eytoven Heowy Woter Production Flant in Saskatohewsn, The reasca given
was e the Dynenic Fower Corporation wesz umzble to obtain adoqueta
apsurance of fimencing. It bop been ymuored that Dynante wanbsd
Irovincial underwriting of ihe entira empital costs end that Prapier
Bieteber of Seckatchewen rejected ihis dogree of sasurcnes.

You will rvecall ibat in August 1965, efier Western Dauterivm Company,
itd., cpendonod ite plams For tke proposed 30D tons & year plaat ab
Ectevan, the Dynamie Fover Uorporaties wec spprooched to %ake over the
o0 sinece 1t waz the sscond lowest bidder, It 48 nov wnderstood that
lire Lorne Grey kos indieatod thet AECL will spprosch Irperial 011
Corpony w0 poeartzin vhethor they are interssied in constructlng the
a2y plon sad clreo consult Western Dauteriun Copany, Lid.s; concerning
tha poocible favther cipension of their plent under consiruction in
Lowd feotia, which is scheduled for corpleticm in 1856,

It this comnection, it will be recalled that Mr. Oroy ioformed the AEC
by letter of Docepbeor 3, 1985, thet the Cancdiang were not prapared £o
aceept the Comsdssion's offer on heawy watey (AEC 274/38).

*  bee: AGMIa .
Secretariat (2 .
0GC - . .

R. LeCassie, AGMFP
M. Budson, Canadisn Office -
D. Hoyle, IA

E. Rebol, IA EETAINE . o i

LRk 1 (e I ) .
furopean Br., 14 5 ﬂé"-gr.zcx o : \
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Reference & Reprodection Bianch
Memorandum

File paTE: Decegber 21, 1965

W. 8. McCool,

SUPFLY OF HEAVY WATER 7O CANADA
SECT:JUH

1. A&t Information Meeting Sk on December 20, 1965,

Commissionsr HDamey requested o report regarding the supply of heavy
weter to Capada.

2. It is our uwnderstanding the Executive Assistapt to the
General Manager iIg taking the required actien.’

e

Chairmen

Cormizeioner Ramey
General Maneger

Deputy Genersl Manager
Asgt. (eneral Mapager
Exec. Asst. to Gen. Mgr.
General Counsel

Sa- e T



December 9, 1065 AEC _27H/38
COPY NO, o

ATOMIC ENERGY SSION

SAVANNAHR RIVER HEAVY WATER FPROIRICTION FPLANT

Hote by the Secretary

The Executive Assistant to the Qeneral Manager hag requested
that the attached letter of December 3, 1985 from Mr. J. L. Gray,
Atomic Energy of Canads limited, to the Controlier be ecireulated
for the information of the Commlesion,

W. B. MeCool
Seoretary

QLSTEIBUTIGH COPY NO,
Secretary 1,52-60
Commiszionera 2 - 6,61
General Managar T8
Deputy fien. Mer. 9

Asst. Gen. 10

Exec, Asst. to GM 1l

Aast. GM for IA 12

Asst, GM for Plang & Prad. 13

Aast, OM Tfor Reactors W - 15
eneral Counsel 15 - 20
Controller 21 - 24
Inapectlon 25

International Affairs 26 =~ 35
Plans & Reports 36 - 37
Produotion 8 = 421
Reactor Dev, & Tech, 2 = 51
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CABLE ADDRESS "moTA"

FILE N,

155 HENT STREET

. AroMmic ENERGY oF CANADA LIMITED

OFFIEE OF THE BAEMCEHT OTrawa 4, ONTARIO

3rd December 1965

Dear My, Abbadesza,

Confirming my brief measage
to your affice yepterday, this is fo advise that .
we are not prepar ed to enter inte an agreement
involving an expenditur e of $15, 8 million to re-
activate the second third of the Savannah River
heavy water production plant,

. . We are atlll very actively engaged
in settling the Canadian heavy water productien
programme and I expect it will be another two
months before the picture is really clear. At that
time we will Be in touch with you again reparding
the material st present on lean and whether or not
we have any additional requirements, .

¥ours sincerely,

ay

. Mr, John P, Abbadessa,’
United States Atomic Energy Commission,

-Washington 25, D, C,
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Memorandum -

TO : R. E. Hollingaworth DATE? ROY 14 1965
ral Hizzgﬁr
FROM thn F. Abbadesaa
Controlliax

SUBJECT: SALE OF HEAVY WATER TO AECL

On Hovember 11, 1945 George Quinn, Dixon Hovle and I met with
Mr. Loren Gray, Presldent, AE{L, in Ottawa regarding possible arrange-
nert2 for a sale of heavy water to his company.

Generally we followed the forpat and the subject macter nnted in my
Hovenbsr 5 memorandum bt you on this subject.

We left with Mr. Gray a copy of the proposed prices previously diacussed
with the Commission, #r. Gray stated that he wonld not be iantereated in
any of the arremgements that invelved a price over 517.50. The case
involving a, total shipment of 2,250 toms (223 tons for tenr years) was

at $17.50. The only other cases invelving prices below §17,50 were
those which assumed that Cansdz would invest the %15.8 million, In
answer to Mr. Gray's ioquiry, we infermed him that we used an interest
rate of 4% in computing the prices. He stated that coat of money to

him wes of the order of 5.25% interest, and tcherefore, our investing

the money would provide him the lower price.

We advised Mr. Gray that these prices were relatively firm but that

since our discussiona to date heve anly been exploratory in nature, We
have not attempted to chtain any approvals from the Bureau of the Budgec
or the Congress., We alsoc noted that the Commizsion has not formaily
approved the prices. We explained that .these prices were computed on

the bagiz that the particular gquantitizs are in addition to the 230 tons
he presgently has on lease from us and contemplated that he would purchasa
this quantity at the regular 524,50 piice.

Mr. Gray asked several questions regarding the bagia of the pricing
which we answered forthrightly. We explained that the prices, wvhare
opening the gecond third of the plant was neceggary, were based on
incremental costs with some sharing,between our two agesncies with
respect ta operating coata. We aleo noted that interest costs were
included at 4% and explained the need for provlding for squipment ra-
placement in these pricesa, . .

\
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Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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* R. K. Hollingsworth -2 ROV 1 G 1955

- Mr. Gray discussed at some length the other options that he was con-
sidering, such information being already genexally familiar to us.
- He asked vs to express his appreciation to the General Manager for
S providing the informarion, .We explained to him that in the event it

Ao

Ly ""second third of the plant, we faced a somewhat urgent budgetary time

., was necessary for us to seek the $15.8 willion needed to reonovate the

schadule. Mr. Gray indicated that his situation alec was somewhat
urgent and atated that he would provide the General Manager a definite
answer ad to his intereat nn 1ater than the anﬂ of the month. S
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UNITED STATES GOVERNMENT “ meﬂ,.ﬁﬂm pacth D.C.
antd -

Memorandum e

TO : File DATE: Wovember 10, 1955'

FROM :-Wil Bt l'hﬂﬂﬂl,

susJecT: PROPOSED PRICES FOR HEAVY WATER TO ATOMIC EHERGY OF CANADA LIMITED
SECY; JCH

1. At Information Meeilng 530 on November 5, 1565, the General
Manager and Mr. Abbadessa reviewsd with the Commizsioners the cases out-
lined in the Controller‘'s Hovember 5, 1965 hand-out regerding proposed
prices to Atomlce Energy of «Canada Limited for heavy water at seiscted
order levels, The Comnlssioners agreed stail st;uulﬂ now explors the
matter with Mr. Gray, AECL.

2. It iz owr understendirg the Assistant Generai Manager for
Plans and Production, Office of the Controller, and Division of Inbternational
Affairs wlll take the required action.

et

Chairman

Genaral Meneger

Deputy General Managey
Asst. Gupernl Mapager
Exer, fsgt. to Gen. Mar.
Asst. Gen. Mgr. fer Plans & Frod.
Asst. Gen. Mgr. for IA
Genersl Counsel
Director, Produection
Director, IA

Controller

2 A4-5 ﬂ,&_—.—r
—OFRCIAL-USE-ONLY —
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UNCLASSTFIED ARC 2T74/37

I October 1, 1965 COFY NO, 48

ATOMIC ENERGY COMMISSION

ATOMIC INDUSTRIAL FORUM STUDY
OF HEAVY WATER FPRODUGCTION BT SAVANNAH RIVER

Note by the Secrefary

1. The attached corrsspondence with the Atomic Industrial
Forum concerning a study of heavy water productlon in the U, 3.
is e¢irculated for the information of the Commlsslon at the

request of the Assistant Cenerzal Manager for Plans and

. Froduction,
a, Letter of September 28, 1965 from Presildent,
AIF, to the feneral Manager (Enclosure I).

b, Laetter of JFune 18, 1965 from Executive
Manager, AIF, to the (eneral Manager {Enclesure II).

¢. Letter of May 14, 1965 from the Generzl
Manager to the President, AIF (Enclosure III).

2, A report on the August 17, 1965 meeting of the Forum
repregentatives with the AEC and Contractor staflf was cireu-

lated as AEC 27436,

W. B, MeCood

| . Secretary

DISTRIBUTION COFY NO, DISTRIBUTIDON — GOPY NO,
Secretary 1,45-54 General Counsel 17 - 21°
Commissloners 2 - 6,55 Congr. Ralations 22
(feneral Manager 7 -8 Contreoller 23 - 26
Deputy Gen. Mgr. 9 Feconomic Impact 2
Asst. Gen. Mgr. 10 Ind, Particlpation a
Exec, Asst. to GM 1 Inspection 29
Aszt, GM for IA 12 Operationg Analysis 30
Asst. GM for Operations 13 Production 31 - 34
Aest, GM for Plans &% Prod. 14 Reactor Dev. & Tech. 35 -~ {4
Asst, GM for Reactors 15 - 16
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850 THIARAD AVENUE - NEW YORWK, N Y. 10022 » PLAZ A 4-1075

September 28, 1965

Mr., B. E, Eollingsworth
General Manager

. 5., Avomie Energy Commisslon
Washipgton, . O, 20543

Dear Bobt

Following Charlie Bobbins' letter to you eof June 18th, the
Forum held a zeminar on August 17th attended by members of the AED
ataff, du Font snd Forum representatives ito consider whethear the
Forum should underteke & study of heavy water production at
Savannah Rivar. The vecommendation of the nember rapresantatives
wae that such s study of heavy water preduction and its commercial
possibilities should be wndertoksen, and at the last meeting of the
Executive Commitiee these recommendetions ware approved. An ad kot
Committee on Heavy Water Producticn has been formed and will held
ite first meeting shortly.

Because of the comPlex nature of the problem end the uncer—
tainties regarding heavy water demand, It wi{ll be difficul:i teo
finish the study thia year. We reslize, however, that time L5 an
important factowy In any decision made with respect to the Savanneh

Rivar plant nnd Hill send you the results of our study as soon as
we Qan.

Bincerely,

M,

H. Bemneth Davis

|I Frealdent
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June 13, 19&5

Mr. B, 'E. Hollingsworth

Cangral-Manager .

U.5. Atomic Energy Commission

Washington, D.C. 20545 :

Dear Bob:

Kenn Davis has asked me £o raply to your letter of May 14 in-
quiring sbhout the Forum'e interest in undertaking s study of heavy water
production in tha U.S5.

Your letter was brought to the attention of our Executive Com-
miggee when it met on June 10, The Mxecutive Committee expressed con-
siderable interest In the projected study., The Commiteecs 4id not, however,
beliove that it should attempt te Lfovmulate a definitive reply to your
inquiry until more consideratiocn had been given to it by & more cognizant
segment of the Forum membership.

dccordingly, the Executive Commnittee instructed the staff to
explore further with you or such meombers of your astaff as you might wish
o designate the intended scope acd purpose of such a study, as well as
the mechanics for carvyiang it cult. To do this we would like to ocrganize
s small ad hoc commitiee of parhaps 10 members to meet with appropriate
AEC staff representatives to discuss In some depth what the AEC and the
industry might expect to gain from such a study, what Lnformation might
be avallable relative to Canadian production, what classification problems,
if any, might be encounterad in carrying out such a study, ete.

We have not as yet approached any of the Forum members whom we
would plan to iovite to ssrve i such an ad hoec committee and thought
we should oot do 50 until we had vour rveaction te this suzgested approaché
I you think wall of this suggestion, we would like to proceed with the
organizacicon of such & committee and with plans for this commiictes to
meet with appropriate representakives of the ARG staff at an early date.

Siq&;rﬂi N )
Theatos il s

. Charles Robbins
Execucive Manager




tir. V. Hormech Povis, Promldedt
fLonie Inductrlsl, Porwk, Ence
E50 Third Awvenue

Eov Yoz, Lew York, 1022

Dooy Mr. Dovis:

Tio Copuistton-in currently -evievind 98 long-range piang ior
Cheoyy vetor profueticn i R Smvenncr Giver Blonk.  An Inoore
tant cousiforation du thia planeiizg 45 she gppropricte fole

thet domestle privabce Indusiiv chauld pluy io Girds phose of

tha stomie enerpy profran. G Covodnsion hoo coguected thed,

e ke indtdal otap, we eed L otoseata of the Abomle Indus-
triel Forue reapddos: ety domar soariovure o the United Stetes.
Ty the Forum is willing So otaly this preslea, choe AFC would co=
opcrsta Ly Bupplying dste availlulle to It suek ez coob of ARC
produccion, woxikot nrojoectico.s, ctwiles op thy cconomics of o new
plal, oie.

To gasise you in deelding upon tha typo of oiTork involved in
Euch & phawdy, the followviny penopal comuopto on produetion and
Dutire merkesd world be hodgiul. For soeus biss, now, vo hove
voct oporotlsg the Savenpen Diver RUOoVY wubolr pliat ob opewbhded
cpsaelity vifll the oneivder of tlo plowd In stondby. The cgrrent
level, of oporobioas {(abount 150 tons/yr) hns beon adeguate o acod
&1l wegulrouonte yhilch include ADU vses, tnd onles wud lesaus to
hoth Toredpn end dowectle custoucrs. Ao odegusbe stocksilo is
wodutained to woet requirewent chirpos. Counblimsed cpevation ob
whe curivend lovel 1o cnliically dependeat on the eivillon snerket
for Ue 3¢ production. The recond sououncehent thet Copads will |
nave oag &u8 peossibly teo heovy wober preducticn pleudtc in the
noas ubwro sy be expected o bave an Iwpackt on tho fubure AU
aolea o forelun cerkabos
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£3 ovou lowond thEI mEriet For hoovy wooer 45 lorsely desoncond
su i st of kRoovy wobor moderoccl aiomie power roLotord.

nothe Undtcd Statos, purrond Induwstilal ineoresy 1S Drononcor
ety in Lishb vater sofuroiod rosguors.  Dowevor, The slC in
causorsing o progran o the dovelonsoie of covusecd conweriors,
fneleding hexvy uoter rodovased orpnaic cooled romciors vialch

woy reauire sizeosdhle meostivies of heavy webor In DRve To ton
voors.  Until such requircouis develop, tho Dubare nroesiecis
Tor lerpr-setie production of meowvy ualor ppelsr B0 cunier around
a contimrivr fovelm eoried. Too swilify €o ooll . 5. hoovy
vnlor to foredig customers would be dopendent, of coursa, oo tho
price puoted by the Lapsdisns.

if The Fopme is soroecbic o this siedy, ve suopest inelusion off
the follewing polnta:

i. The prospects for a private coumereial hasyy woioy production
conivity in the W. 5. :

2, oo need fur, end possible geope oF, assictsoes by he
Covorneest in entablishing seell & cozsorelsnl activity.

5. The role tho fBC SuvinreD River hoovy vobor plont skl
nloy In optablighine o eomzerclal sefivity.

L. I gha mas¥ol wnegrieinty wprecludes coemerelel intosest
oh this vive, the rxsed fop Lhe (overonient to meluiain a
Soeinlenl eenohility volbil who fuburs divwetion in bethor
Lefined.

Sineoraly pours,

R. B. Hollingsworth

Conardd Mxanpos
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MEMORANDUM FOR CRAIRMAN SEABORG ' SEP 17 1965 IR
' COMMISSTONER PALFREY . . oo | .
(o BOMMISSIONER RAMEY .o T : ;
o POLOMMISSIONER TAPE . - ,I
& N - .-
THR ENERAL MANAGER - . >

= p— [

T

SUBJEC CAMADIAN REQUEST FOR i.ﬂDD PONS OF HEAVY WATER

: [
Recently, the AEC's Scientific Bepreseatative in Canada infoxrmed me that t
Lorne Gray probably will wish to discuss with the Chalrman duxing the - -« ' [
IAEA Conference in Tolkyo the possibility of AECL purchasing scwe 500 co - r
1,000 tone of heavy water at a price lower than pur published price of e
$24 50 {I.8.) par pound. This subject had been tentatively discussed _

dyring the Gnmi.ninnnrﬁ' and General Hanager's uiﬁit to Caneda last

June. ~

Based on the indicated delivery scheduls of 250 ctons immediately and R
the bazlance distributed evenly over the next three years, our present
inventory is adequate for the initial dalivery but the remainder could °

be met only by essentially deplating ocur heavy water stockpile and
procesding as rapidly as possible to start up the second onme=third of

the Bavannah River plant in order to rebuild o stockpile. Tha ra=
habilitation and scart=up of tha second ome=third would coet about
£10,000,000 and would raquire about 13 menths to cemplete, Thug, If

funds were authorized in FY 1967 for the rehabilitarion (and thiz item.

is not included in our currant FY 1967 budget cubmissicn), production .

from the rehablilitated portion would not commence watil early in . i o I
Calendar Year 1968 and its contribution towssds the Canadian 1,000 " U | AN
ton order would be minimal. . . o i

T r

iy —
E

e

,.
Ly

Ve are aware, that the present production capicity of the Halifax plant - o
© {200 tons per year} is not sufficient Lo supply inventory and makeup R |
requirenents for the CANDU-type reactors already committed in Canada RERLI
and overseas; consequently, AECL must develop a second source of supply,
either the ABC or by construction of & seeond plant {n Canada. Assuming
that & second plant is bullt Iin Canada, the Capacity of tha two plante
would be adequate fo supply all 1mmedtate_Eutur§1uapqE_£or CANDU~-type

IR
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‘markets. To the extent that we sell heavy water to Canada, &t &

———n e

reactors and coutinued AEC supply beyond the next thres Years would
net be required. As A matter of fact, AEC hesvy water potentially
would be in direct competition for third countiy or U.5. markets with
Canadfsn material. A

e
We believe that the $10,000,000 rehsbilitatioa costs should be dis~
tributed over the quantity of macerial delivered te the Canadisns,
since oyr present one~third plant capacity is sufficieut to meer )
currant and projected AEC needs. If this werae done, we would have to .
charge a price of about $20 a pound to recowver the $10,000,00¢ plus
our turrent ocut=of-pocket operating costs, without recovery of any .,
amortization of che existing plant. Hewever, the cost of production CoToe .
during the period when two~thirds of £he plant are operated Bs & T 3w
consaquence of the Canadian order would be reduced. By supplying -
the heavy water to Canada, we would be placing them in a more favore= . -
able position to ecompete with American manufacturers in foreign o

* .

price below our cost, we may be furthering this competition.
Therafore, we precommend that no commitment ba made at thie time to
the Canadieas with respect to furnishing heavy water at a price less
than the curreat $24.50 per pound, but that we indicate our readiness
to axplore this prublem in detail with them following the Toltyo
Conference,’ _ :

In considering AECL'e requirements, we have assuwed that the 230 tone
of material already under lease contract for the Douglas Polnt reactor S
will ultimately be purchased. Ia entering into any long-term arranga- T

. mente for AEC supply of heavy water, wa would naturally eXpect AECL to : ‘a_.,'

execute & firm comtract committing the Canadiang to purchase a fixed
quantity at a firm price over & tima period censiefent with the proposed .
plan £or SR plﬂnt aFarntinn._W 1 - : a

:: Myron B. Exatzer, Director t
- Divieion of Intexnatfonsl Affairs
" ' ot . .. _' _:11 . *',_r; . '
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Eyran B. Rratzep
¥yron E. Kraizer, Director 3

Division of International A.ffairs“ﬂﬁiﬂﬂl signed by
Miyron B. Kratzel

SALE OF 2500 POUNDS OF HEAVY WATER 70 SWITZERLAND

v E. Follingsworth, Generzl Minager
7
Wi

e

We are in receipt of & request from the Swiliss Federal Taatitute for

Rezctor Research at Wurenlingen for the purchase of 2500 pounds of .
heavy water valued at $61,250, This heavy water is to be used to

further the heavy watar research progvanm st the Institute and falls

within the scope of the Agreement for Cooperation between the United

States and Switzerland -

The Division of Preduction has assured us that this quantity of heavy

water can be made available &t Savannah River. Ifs trausfer to tha - o i
Swiss Pederal Institute for Reactor Rescarch is within Commisaion o :
pelicy. e f
The quantity of heavy water fovolved exceeds the 1,000 pound limitation
in wy delegation of euthority (AECM Chaprer 0103-114 4). I, therefore,
recommend cthat you approve the transfer of 2500 pounds of heavy watar
to the Swiss Federal Institute for Reactor Research. '

j:

Upor approval, we will negotiate and e::ecuta 4 sale coutract for this
quantity of material. - - L

APPROVED : o

]i::%mfﬁfa“‘\ YT

h ST Lo
E. J. Bloch SLPEIF’E5 . —
General Manager ‘Aoting IE PR '!Sﬁ:"
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W. Yeomsns, Europ Br.,DIA 1 JCAE notification.
B, Moore, Producticn date ¢ Res , 1 L
C. Loveloy, OC - _ —_ J
UGC - "I L]
" § File: SDT's desk mrg}q;p 4395 ?;l.

cercer L ODIANM QPN EUROR| ROD: 2—7% Z/DRA:DIR me_//_.
2“;1;':?&. K ANg E%&?w k {-j ifﬁﬂ{ 7 g;&(/ Hall /Dr""

LRt =T

e ATO-B1G (. =R . - . 1 e T ERERT rwintwe OTHE  La—8iTI-F

. ‘/ 2 __....__|m.,c




[

B I e

UNITED STATES .
+  ATOMIC ENERGY COMMISSION

— -
[ YR S, TS P CE e
Coe .

. WASHINGTON, D.G, 20540 : -

L el b A L e 1
. e

SEP 1 1.1965

Dapr Chauncey:

P

Toim e i e g
- reta o

s tw

R -

[ .
w

P \

.

i

!

; ‘This is a further response Lo your letter of July 14th, in which you . ' .::
5 - expressed some concern about: 1) - the validity of ground rules used [
i - - for the economics of Dp0 production as compared with the ecanomics of ok
N - enxiched uxrgnium production, and 2) the approach used by the AEC staff @ .
: . in presenting the relative merits of various advanced converters as PR
, " vegards fuel utilization. _ A S
: o . : Y
i My lettexr to you of August S5, 1965 indicated that we would give you our - . T
: - comments on fuel utilization, However, I understand that suhsequent: te o T
i . the submittal of your July 14 letter, vou had the opportunity to discuss, - .-
i - with matual satisfaction, the pros and cons of the varions issves with 1. -
R Dr. Swartowt and Mr. Shaw. . : A PR
il ) . . ] - i" e :- '.I
: 'L intend to further pursue the duestion of the ground rules on BOoen ¥ 7
: - which L[ have a long personal intersst. _ . T
N - 1 share your confidence in the potential of this gystem, tha res&lutinh-ég' A
- ' of the problems, and 1ts successful economic development, - oy il SN
i - I ; : C LS ST
: Sincevely, - . ...° . i1 J FR
;s Lot
3 j (Signed) James I. Romey . - IS A
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IE'--"E‘ James T. Ramey - .. . .. . . i R
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SUBJECT:

® ®
RCLASeIETED

MAT 1 DErTyem '
CER S, . HO. T

UNITED STATES GOVERNMENT

Memorandum

G. F. Quinn, AGMPF , pate: SEP 2 1069
#\ &h'

F. F. Baranowski, Director
Divieion of Production

MEETING WITH ATOMIC INDUSTRIAL FORUM ON HEAVY WATER FRODUCTION

FRLILS

In April 1945, the Commission considered (AEC 274f35), the question of
comtinued operation of the.Savannah River heavy water production planta
in the light of anticipated Enture reguirements for heavy water and the
prospect of future, competition from Canadian plants, It was decided te
continue operation of the Savannah River plant at one chird capacity
pending further review of the heavy wacer situarfon, The Commisaion
suggested that, as a step in these consideracions, the commente of the
Atomic Imdustrial Forum regarding heavy water mancfaccure in che United
States be soliciced.

As & repult of correspondence and meecings bebtwzen Forum and ARG repra-
sentatives, the Forum has expressed its Interest in conducting such a
atudy. An Ad Hoc Committes has now been establishad by rhe Forum to
conglder this question., The Initizi meeting of the Committee with AEQ
representatives was held on Agpust i¥, 1965 at Forum headquartars in

~ HWew York, The meesting attendance was as follows:

Committes

Frank T. Barr, Chaitman, Essc Reacarch and Engineering Go.
John T, Shermsn, Secretary, Atomlc Industrial Forum, Inc.
HW. B. Allred, 3tone & Webster Engineering Corp.

Fs M. Arnold, Fhillips Fetroleum Company

E. C. Fias,_?uke Power Company

Lee Gaumer =, Air Products & Chemlcals, Inc.

Robert Loftness, Atomic Intermaticnal

Keonneth R. Ogborn, Allfed Chemical Corp.

Ray L. Witske, Westioghouwse Electric Corp.

Atomic Encrey Commission

Roland A. Anderson, Aszsistant Beneral Counasel for Patents

H, L. Kilburn, Depuiy Manager, Savannah River Cperacions 0iflce
Clifford E. McColley, Division of Endustrial Participation
Raymond J. Moore, Productiom Enginesr, Division of Producrion

J. L. Schwennesen, Asst. Dir. for Reactor Products, Production
Ernest B, Tremmel, Directoer, Division of Industrial Participation

* 1/ Substituring for J. H. Arnold, Air Products & Ghemicals, Inc,




UNCILASSIFIED

E. I. duPont de Hemours: & Company

Victor R, Thayer, Dir, of Chemical Processing, Atomic Energy Div,

Mr., Barr requested that the AEC brief the Committee with respect to the
baclkground hesvy water prndﬁctinn gituation, the reasons for saliciting
Formm asgistance, the ztatus of market projections for heavy water and

the status of the Canadian program. In response, Mr, Schwennesen pro-
vided a very brief summary of the history of AEC's production activity of
haavy watar, Incloding original eapital costs of facilitiss at Dana and

. Savannah Rivar, plant capacities and production coste and the present
status of tha plants. A sutmary of projected requirementz for heevy
watar wag presantad (attached as enclesure 1}). The high qualitative
natura of the projactions was stressed, in particular it being pointed

out that requirements after about FY-1965 are nmot firm but rather repra-
sent AEC's best astimates. Examination of the raquirements data indicates
that the heavy water market; during the near future at leset, is pre-
‘ponderantly a foraipm rather than a domastic market. The bulk of the
potential foreipgn warket requirements arva asgoaciated with tha likely con-
struction of CANDU-type reazctors in Canada and elsevhere in the world. The
AEC heavy watar organic cooled reactor program was discussed briefly in the
eontaxt of the potential heavy water requirements for this reactor concept
if it should be adopted im future large scale reactors in the United
States, In the lacter event there ecould be gubetantial T, S, heavy wmater
raquirements in the post 1975 period. In dizcuzsion of the potential
maThat requirements picture, the Ad Woc Committes indicated that it would
likaely atrempt to asseazs the relative firmness of regquirements az part of
its study.

Mr, Schwenmesen discussed the status of the Canadian heavy water pro-
duction plans az these plans are new knowm by the AEC, He indicated that
the Deuterium of Canada plant, now being constructed in Nova Scotia, ig
axpectzd to be in operation in approximately one year, Atomic Energy of
Canada, Limited, has contracted for the design output of the plent (200
tons per year) for a five-year period at 3 unit price of §20.50 Capadiam
par pound of heavy water., The text of an August 9 anncuncement by AECL,
regarding the withdrawal of the Westarn Deuterium Company, Limited, cffer
‘to ponstruct a second Canadiam plant in Western Canada wae provided the
Committes, This plant was to have been designed for a 300-ton per yeax
capacity with AECL to guarantee a2 five-year market for the plant's ocutput
at a price of about $14,00 Canadian per pownd. The announcement notes,
and information from the AEC Seieptific Bepresentative from Chalk Rive:r
confirms, that AECL iz likely to negotiate with Dynamic Fower Coxp. of
Calgary, Alberta for the construction of the second plant on appromimately
tha zamé capacity and base load guarantee basis ag origiually contemplated
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for the Western Deuterium Company plank, Thare iz some expectation that
cests for the Dynamies Power Company plant, if constructed, would be in
the range of $16.00 Canadian of heavy water to ARCL. A copy of the
Cesnadian announcement on this matter is atkached as enclosure 2.

In the light of the information presented, ¥r, Schwemnesen discussed
briaefly the four principal issues which AEC suggested be included in
the scope of a Forum atudy, Thage polnts are:

L, The proapects for a privgta commerclal heavy water productiom
activity in the U, 5. )

2, The need for, and pessible scope of, apsistance by the
Government in establishing such & commercial activiky,

3. The role the AEC Savennah River heawy water plant might
rlay in establishing a comercial activity.

4. L the market uncartainty precludes commerceial interest at
this time, the need for the Government to malntain a tech-
nical capability until the futvre diraction 1s better defined,

Mr, Tremmel subsequently elaberated on these points, He stressed the desire
of AEC to obtain the indugstrial viewpolnt and that every effort should be
made to utilize the Government's assgsets at Savannah, If industry is not
interested in constructing plante for productiom, he sugzested that then
efforts should ke made to find & method for industry to take ower the
Savammah River heavy water plant to permit the U, §, to compete in the
world market. Ha stresased the national policy desire to mailntsain the

flow of dellars back into the U, £, wherever possible,

. Thayer of duPont discussed alternate production processes for heavy
water, He indicated that the Canadian Neva Sc¢otie plant was essentially
the asme as that now employad at Savsonah River., In response to & question
he indicated that he knew of no specific new improwement being employed

in this plant, The status of various alternate production processas, such
a8 the ammonia-hydrogen exchange process, posgible production of denterivm
Erom the greowing liquid hydrogen warket, ete,, were discussed. Dr, Thayer
indicated his opinien that such altermative processes probebly could not
compete wlth the existing process because incremental cepital investment
required per umilt of heavy water produced would xresult in excessive costd,
assuming normal Industrial accounting practices, In g&neral; the Committee
reserved judgment and indicated that it was wnclear to what extent they
might wish o investigate alternate processes for atudy,
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In response to a questiom, Mr. Schwepnesen Indicated that AEC production
reactor and claesified heavy water requirementcs would probably not exceed
about 100 tons per vear, This figure (exact mumbers would be classifiad)
ig not included in the regquirements table; on the other hand it was noted
that the existing heavy water stockpile, whose aize ig also classified,
could probably accommodate AEC's owm needs for & reasonable period of time.

The Committee questiomed AEC's desirve as to the urgency of the srudy. It
waA suggested that, if &t all possible, AEC would like to have it com=
pleced by late fall., To a _great extent, however, the time incentives
impozaed by the market picture snd the Canadian program suggest the time
parametere for the development of appropriaste Forum opinions.

Mr. Anderson was asked specifically the effect of the impending patent
licigatrion upon the heavy water manmfacturing situation. My, Andersom
declined to commant ag to AEC's pozition with respect ta itg own operationy.
Be indicated that to the extent that any problem mipht exist with regard

te the Spevack patents, itfwas probable that Mr. Spevack would pursue the
metter whether tha Government oy industry operared rhe plant. Mr.

Anderson provided {nformation ag to the partieular patents that were at
issue and, in response to a queetion, indicared that, based upon past
experience, it might take sewverazl years for the case to be heard in tha
Court of Llaims,

The Forum Committea met in closed executive sesgion following the ARC
pregentation for discussione and indieated rhat there would be further
contact as required with the AEC,

Ene logures:
I, Projected Bequirements for DED
Z. Canadian Announcement




. - ENCLOSURE 1 .
. . HEAVY WATER REQUIREMENTS .

H 0.0 (=T
Ir TOHS 2 ﬁ
AEC Frojected Requirements ' FY 65 FY 66 FY 67 FY 65 FY 6% FY 7O FY 71 FY. 72 FY 73 FY 74 FY 75 FY 76 FY .77 FY 73 FY 79 FY 80 %
Miscellaneous Sales 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 (&
Foreign Sales | 74 183 53 25 260 5 75 575 15 75 ", E
Foreign Leases 26 268 35 22 - - - - - - -
Domestic Leases y iy 87 15 15 15 15 15 15 L5 15 15 15 15 15 15 15
Research (Low T/D ratio Dzﬂ
for Bubble Gha_mbers) - - 3 10 - 35 40 10 .
ook & - - - - - . 180 370 725 725
SUBTOTATL 147 553 113 77 260 130 o5 135, 275 105 465
CANDU - Firm Reactorsg 3/
\ Ganada 400 00 .
o  Imdia 200 200 400 4&f
i Paki=ztan 137
Ca&MDU-Flanned Reactors 3/ .
Canada 500 SO0 300 500
Burcpe 200 L4000 500
Asiz (India, Japan, Pakistan) BOO BOG 800 00 200
S, America ) 200 200 200

TOTAL 147 553 s 214 660 1430 1495 1935 1775 1405 1965

;} ABC preograms; V.5, Government or AEC-supported progrzms.

2/ Based on BD&T estimate of 2,000 tons needed by 1980; guantities by years assumsd,
A/ Based on generalized DIA eptimates of one ton per Mde; quantities by years essumed.
4/ Based on genéralized DYA forecasts only to FY 1975.
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.- GORY

ENCLOSURE 2 '
AbG 1 g 1306
CRALK RIVER SPECIAL REPORT WO 41. FOLLOWING I3 VERBATIM TEXT
ruﬁ.m ANNOUNCEMENWT BELEASED BY AECL AFTERNOON AUGUST 9:
AUGHST 1965
ATOMIC ENERGY OF CANADA LIMITED ANNOUNCED TODAY THAE WESTERM
DEUTERIUM COMPANY LTI HAS WITHDRAWH ITS PROPOSAL TO BUILD &
300 TON PER YEAR HEAVY WATER PRODUCTION PLANT AT ESTEVAN SASKATCHEWAN,
THIS PLANT WAS 70 EMPLOY 4 WEW PROCESS BASED ON THE USE OF ORDINARY
WATER AS A SOURCE OF DEUTERIUM, COUPLED WITH AN AMMONIA=HYDROGEN
. EXCHANGE PROCESS. AECL HAS EXAMINED THE PROCESS AND HAS CONCLUDED
THAT IT IS mcmucaLﬁf SOURD,
OME OF THE REQUYREMENTS IN THE INVITATION TO SUBMIT PROPOSALS
WAS THAT THE PLANT SHOULD BE IN FULL PRODUCTIVE CAPACITY 31 MOWTHS
AFTER ACCEPTANGE OF A PROPOSAL, WESTERN DEUTERIUM COMPANY LTD HAD
BEEN INFORMED THAT ITS PROFOSAL WAS ACCEPTABLE BUT HAS SUBSEQUENTLY
DEGIDED THAT IS COULD NOT GUARANTEE IN A CONTRACT THAT FULL
PRODUCTION WILL BEGIN BY NOVEMBER 1967, GOWSEQUENWILY, NO GONTRACT
TAS EEEN SIGNED BETWEEN AECL AND WESTERN DEUTEREUM COMPANY LID.
A CONTRIBUTORY FACTOR INFLUENCING THE DECESION OF WESTERN DEUTERIUM
. 15 THAT WITH THE GROWING MAJOR INCREASE TN THE DEMAND FOR FERTILIZER,
BOTH IN CANADA AND ABROAD, FEREELEIZER PRODUCTION PLANTS ARBE BEING
FLANNED THAT WILL PRODUCE VERY LARGE QUANTITIES OF AMMONTA. IT APPEARS
THAT HEAVY WATER COULD BE PRODUCED IN A COMBINED FERTILIZER/HEAVY
WATER PRODUCTION PLANT AT A COST EVN LESS THAN FROM A SiNGLE

FURPOSE HEAVY WATER PRODUCTION PLANT.
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MR. HAROLD HISBAND, PRESIDENT OF WESTERN DEUTERIUM COMPANY LID.,
HAS SATD THAT THE COURSE OF PRUCENCE DICTATED THAT HE SHOULD FORFELT
THE STGNIFICANT SUM OF MOWEY ALREADY SPENT ON THE PRELIMINARY
DESIGN OF TRE HEAVY WATER PLANT RATHER THAN RISK THE PENALTIES FOR
LATE COMPLETION OF THE PLANT AND THE UNCERTAINTY OF ITS FUTURE
COMPETITIVE POSITION.

. THE AMMONIA/HYDROGEM ISCTOFE EXCHANGE PROCESS FOR HEAVY WATER
PRODUCTION APPEARS TO HAVE CONSIDERABLE POTENTIAL FOR DEVELOPMENT
AND APPLICATION. AN ASSOCIATION OF INTERESTS TN FRANCE, INGLUDING
THE COMMISSARIAT A LENERGIE ATOMIQUE, HAS BEEN ACTIVELY WORKING

ON THE PROCESS FOR SOME TIME, WESTERN DEUTERTUM HAD PROPOSED TO -
'USE, UNDER APPROPRIATE AGREEMENTS, SOME OF THE TECHNOLOGY DEVELOPED
BY THIS ASSOCTATION,

SINOE CANADA WILL HAVE INCREASTNG REGUIREMENTS FOR HEAVY WATER TO
MEET TEE MEEDS OF NUCLEAR POWER STATIONS OF CANADIAN DESIGN BUILT
AT HOME AND ABROAD, AECT. HAS CONTINUED THE DISCUSSIONS WITH THE
FRENCH TNTERESTS BEGUN BY WESTERN DEUTERIUM. AN AECL TECHVICAL

AND ECONCMIC STUDY TEAM IS EXPECTED TO VISIT FRANCE TN MID-AUGUST,
THE OBJECT IS TO ENSURE THAT THE TECHNOLOGY 15 AVAILARIE FOR FUTURE
APPLICATION TN CANADA, CANADA STILL HAS A REQUIREMENT FOR ADDITIONAL
HEAVY WATER IN THE IMMEDIATE FUTURE TO MEET KNOWN REQUIREMENTS SUCH

AS THAT OF ONTARIO HYDROS MAJOR WUCLEAR PCWER STATION AT PICE.'E-RIHG.

. AN APPROACH IS THEREFORE BEING MADE TO DYNAMIC POWER CORPORATION

LTD OF CALGARY, ALBERTA WHICH SUBMITIED THE SECOND LOWEST BID PRICE
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IN ITS PROPOSAL WITH A VIEW TO ENTERING CONTRACT DISCUSSIONS FOR
THE UNIERWRITING OF 300 TONS OF HEAVY WATER PER YEAR, DYNAMIC
POWER PROPOSED TO USE THE HYDROGEN SULPHIDE PROCESS AND 70 BUILD
A PLAN AT ESTEVAN, SASKATGHEWAN, |

SIGNED MILLER ¥ HUDSOW

BT
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UNITED STATES GO RNMENT
Memorandum

Frank P. Baranowski, Director oare: MY G, 1965
Division of Production goiginal =1 by

£, 1. Hopbs
W. B. Melool, Secretary

®

AEC 274/3% = OPERATION OF HEAVY WATER FACILITIES AT SAVANNAH
RIVER FLANT

SECY: ICE

1. As you will recall, during discussion of AEC 274/35, at
Meeting 2103 on April 29, 1965, the Commission agreed the haavy water
plant at Savannsh River should continue to be gperated by E.I. du Font
dz Nemours & Company at ope=third capacity throvogh this celendar year
panding further reviow of the heavy watar situation,

2, The Ganeral Manager bas diracted you to take the action
raquired by the above decisiomn., Coples of pertinent corrsgpondence
ghould be provided the 0ffice of the Secratary.

ofl

Chairwan

General Manager

Deputy Gensral Manager

Aszk, CGeneral Managey

Bitec. Asst. ta Gen. Mgr.

Asst. Gen. Mgr. for P&P

Diractor, Iodustrial Participation
Controller

General Counsel
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UNITER 5TATES GOVERNMENT

Memorandum

Broest §. Tretitel, Director
TO : IMvigsion of Induecrial Participation DATE Mgy &, 1963
Original signed pFrank P. Baranowski, Director
F. T. Hobbs ivisien of Production
FROM : %1/

W. B. McCool, Secrmtary

SURpECT: COMMERCYAL OPERATION OF THE HEAVY WATER PLANT AT SAVANHAH RIVER

|_ 1. Ap you will recall, during discwsaion of ABC 274/35 - Operation
of Hsavy Water Pacilities at Savanneh River Plant, st Mesting 2103, en
April 29, 1965, the Commismsion rveguested that staff diecuss with AIF the
poosible formatiom of an sppropriate committes to conelder the quutlm of
commercial operation of the plant.

2. The Cenaral Mansger has directed you to take the
action required by the asbove request. Coples of psrtinent correspondence
should be provided the Office of the Secretary

[

Chalzman

Conmissionar Ramay
Gareral Manager

Daputy Ganaral Manager
ABst. General Manager
Exec. ABBE, to Gen. MgrT.
Asst. Gen. Mgr. for B&F
General Counsel
" Controiler

G-41 -G
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINEBETOMN 29, D.C.

Aprili 9, 1955‘ 1

MEMORANDUM FOR CHALRMAK SEARBORG
COMMISSIONER BUNTING
COMMISSIONER PALFREY
COMMISSTONER TAPE
GENERAL MANAGER

SUBJECT: AGENDA FOR COMMISSION MEETING SCHEDULED FOR
WEDNESDAY, APRIL 14, 1965

One of the papers on the agenda for next week is AEC
274/35 “ﬂperation of Heavy Wabter Facilitles at Savannah
River Plant" {Discussion Paper). Inasmuch as I will
not be present, I am setting forth my views for the
diacussion.,

Idelleve we should conslder a public announcemend
for expresslons of interest on the availablility of
the facilities for sale or lease, but nocé tie the
announcement to any guaranteed base load from the AEC,
In other words, we might wait and see what kind of
interest private industry might expresa. Al'ter the
regponse from industry, the Commission would be in a
hetter position to determine what course of action 1t
should take in the future.

Jame:iifygzi;y

Commlasichner
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UNITED STATES GOVERNMENT

Memorandum

File

Bems & Stovugpp, o -~

DATE: Mareh 15, 1965

»
8 %,

W. B, McCool, Eenumﬁ%

b

AEC 1177 - RBQUESTS

SECY : JCH

LEASE ABC MATERIALS BY VULCAIN

1, At Informetion Meeting 460 on March 12, 1%65, the
Commissioners asztéepted the Division of internztional Affaixa'
recommendation that ABC should offer to lease 3,000 kg of vrapnium
and 10 metric tons of heavy vater to Belgium for use in the Vulcain
variable moderation reactor development preject under the condirions
outlined in Mr. Hratzer's Pebruary 12, memorandum,

2. It is owur understanding the Divisziaon of International
Affairs is taking the required action.

cc:
Chairman

General Manager

deputy General Manager

Asst, (General Manager

Exec. Asst, to Gen. Mgr.

Agst, Gen. Mgr. for JA

Director, Intermational Affairs
Director, RD&LT

Gensral Counsel

Dixector, Production

Controller

Director, Congressional Relatione

eF-GI-£



SUMMARY: AEC 1]77, BEQUESTS T0 LEASE AEC MATERISLS BY VOICATE.
Requeet from Belgivm to lcase dnriched ursnivm and beevy water
for use in the VDLCATN warisble noderation resctor development
project, In visv ofnthe anticipated expiration of the U.5.Relgiwm
blletersl agreement in July, the heavy weier smd enriched ureniun
would I:; E:n.de aveila ble under the US ,Burston 44ditionsl Agree,
b asen -

FILED: jurepmas g- psoros
INDEXER:  date 3ulleb’

REMARKS:
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CORRESPONDENCE REFERENCE FORM
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Meto to the Gen. Mgr, requesting his approvel for the sale
of 6 tons of heavy Wster to the Federal Republic of Germany,
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UNCLASSIFIED AEC 983/4
May 22, 1964 COPY NO. okt

ATOMIC ENERGY COMMISSION

MISCELLANEQUS SMALL HEAVY WATER SALES

Note by the Seoretary

The General Managery has regqueated that fhe attached
memorandum from the TDirector of Production be circulated for

the informaticon of the Commiasion,

V. B. McCool
Secretary

DISTRIBUTION COPY NO,
Secretary 1,51-58
Commissloners 2 ~6,59
General Manager 7 -8
Dir. of Regulation 9«11
Deputy Dir. of Regulation 12
Asst. Dir, of Regulation 1
Deputy Gen. Mer. ) 1
Asst. Gen, Mer, 15
Asst. (en. Mgr. IA 16
Asat. GM-Plang & Prod, 1
Asst, Gen, Mgy, R&D 1
General Counsel 19 - 23
Corgr. Llailscn 24
Controller 25 - 28
Taotope Development 29
Ind, Participation 30
Fublic Informatlon 31 - 32
Inspection 33
International Affairs 30 - 39
Materiaia ILicensing 4o - 41
Operatlons Analysis Yz
FPlans and Reports 43 - 44
Production 45 ~ 48

Savannah Rlver Operatlona 49 - 50
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UNITED STATES GOVERNMENT

Memorandum

TO : A. R. Luedecke, General T, DATE: MAY 1 | 1964
’ THRU: G. F. Quinnm, ﬂﬂﬁgggggﬁqu”'
. fig

FRDM Bé’rﬁnuﬁs:kz:' DMrector
Divialon of Production

SUBJECT: MYSCELLANROUS SMALT. HEAVY WATER SALES

FRE: RJH

For the past several yesrs, until 1963, the total of &ll miscel-
larecus small eales of heavy waker to U.5. customers have sveraged
ebout 2,000 pounds per year. Socme of this D20 has been gold to
universities and leboretorias for research use and the remsinder
to U.S. conpanles.

Recently, smell zales have increased,with a majtor part of ihe 1ln-
crease involving a slngle customer, Merck and CGowmpeny. O8ales L)
Merck totaled 2,290 pounds in 1963 and are estimated at 5,000 o
6,000 pounds in 1964, Merck indicates that they are meking deu-
terized compounde for ressls and have been pleasantly eurprised
at the corrent demand for these cnmpounds-

We are avare that s significant part of our De0 sales has heen to
fiyms that act as retail distributors. The distributors buy the
AEC mintmua guantity (125 pounds), or more, repackage and process
the bulk Ded 1nto Do ges, deuberized compounds or smaller lots of
Do, Excapt for an exXport llcense, there are no coltrols on the
usage o gals of Dod.  Howsver, the AREC hag in force an arbhitracy
limfitaticon on bulk sales to en individual purcheser thai wes estsb-
lished at the time vhen D=0 was in ahort supply; it wWes loitielly
aet at 500 pounds ard later was relaxed to 2,000 pounds. per yesr.

In the present instance, Merck indicated that the heavy water is
heing sent to one of thelr plants in Oehade. TIn the cese of ship-
mente to Canada, & specific U.2. export license iz not requived iF
the matepisl iz to be reexported to the Unitad Stetes or congumad
in Canede. However, for all exporta to (anada thers iz g reguire-
ment that a “Destination Control Statement" be inciuded with each
shipment. This statement 1z to the effeet thet perwisaion must be
cbtalnad from the Unlited States prior to any export to & third natiol,.
Therefore, if Merck exports dewberium from (enada, our Department
of Qommorce reguletions would prevail and the AFC would be notlfied
by the Department of Commerce. [There ia no record in the Depart-
ment of Commerce of exports from (anade.)

O records show that Merck hes already recsived 2,000 pounds this
year and Ssvannah River expects another 2,000 pound order soon.
3ince there is no evidence of diversion to undesireble uses, we
Dropose to authorize SR to f1ll the Marek order whewn it 18 recelwved,




UNCLASSIFIED

For the longer term, we are considering removing the limit of one ton/yecar

to & cugtomer now imposed on BR. In Ita place we would subatitute B regquire-
ment that the Production Division be notified pricr to £111ling eny aingle
requect for one ton ar more end that sil sales be reported seml-moruelly.

The urrent supply of Dol 15 omple end we expect to be sble to £1il1l all reason-

able orders; however, the proposed reporting system would allow investigation
of unueual sflec.
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Hon. (lenn Sesboryg, Chairman
Atomie Energy Commission
Washington 25, D.C.

Dear Chalrman Seaborg:

Attached you will Pind an artlele which appeared thlzs week
in The Augngta Chronicle eoncerning the production end ssale

of haavy watar. .

Az you reeall I raised similar polnts during the February
meeting in Ssnetor Russell's office and it is my hopes the
Qemmission will glve thisz metier careful study and take
wvhatever actlion would bhe in the best Interestas of this
nation's program in thls fleld.

With best wishes,

Bincerely,

Strom Thurmend
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preduction plant in Caneda pos-

fenathreattnwﬂputo!thaﬂn-

vannah River Plamt at Alken
and rould take fhe US. cut of
the world market in that feld,
a buclear expert warned here
Tuesday,

The prediction ﬁmla from

) Robert Cifford, execuiive dires-

tor of the Seithemn Interstale

| Nuclear Board, In & briefing for

Senate emploves on activities of
that bedy.

This country Is vow selling
"heavy waler” at §24.50 per
pound, Gliged seld, wheveas
the Canmdians plan to produce

“|at about 2050 — partlaly

through pational subgidy of the

|e0al used in production.

The 1. 8. currently supplies

. |ook only its own “heavy water"

requirements, he Teported, but
ince 1959 has sold owre than
18 millions pounds f» foreign
nations — about 551,000 pounds
of that iy Cenada.

This government, he added,

-tﬂsevenaldeﬂ,ﬂanadatnthe

exteat of & §5 million gubzidy of
beavy water moderated peactor
development thers, with amﬂmr
5 milion

* Glfford alan mtad that . en.
riched uranjum, mh op-
erae reactars

free world, has reached & d&pl&

a4

R

s maklng a strong bid for the -
ressarch fuels that wil put it i,

power fucla for reprocessing. -~

tial compefition by hapdling its
own reprocessing ab the Savan,.

facility in Idabo — B move he'.

bly lower cost.

In that connection he dtenf'a.
iB4on shipment of spent fuel -
oif-loaded at the port of Ssvsn- -
nah and shipped to- Idahe iqr
reprocessing. Had the shipment©

tead there would have been &.
frelght saving of some 000 00~
the mivgle consignment, be sald;:
+ &4 Ssvanpsh River Plant-
gpokesman said there Ia nothing
new about the smnotnesinent.

uuwagoithadplmfwnheau
vy water plant. s

heavy weter, he zaid

The spokesman said Caneda
haz dooe rouch work in
velopment of heavy
coaled power reanhrsim]ngm-
turnluranum The U. 8. Alom--
e Energy Commisson has o=’

Ta

been sent o the Aiken plant ey -.-

da-i*

operated clnsly 1o this Wiork by

favorable pusitions also m'g&‘-. Cr
He speculated, huwever, thaﬁu-f

the U. & might be able to meet—

nch River Plant instead of in a;, -

said would resqlt in mns;dara-“ :

£

He zaid Canada atated some=- B
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UNITED STATES GOVERNMENT

Memorandum

File ;?Wezqa DATE. February 7, 1964
» -?p' &.l 31%
* nbba g %
¥. B, MeCovl, Secretary

CERMAR PURCHASE OF HEAVY WATER
SECY :MeQ

1, At Information Meeting 347, on Pebruary 5, 1964, the Gommiseioners
had no objection to the General Manager's proposal to approve the szle of
32 metxic tons of heavy water to the Muclesr Research Center ‘at Karlscuhe,

Gexmany.

2., Attached is & copy of the January 31, 1964 memorszandum by the
Director of Iuternational Affailrs which was the basis of the Gensral Manager's
discussion.

Attachment:
As noted above

ce:
Chairman w/o artachment

General Manager w/fo attachment

Deputy Genmeral Manager wfo artachment

Asst. General Manager w/o attsachment

Director, International Affsirs wfo attachment
Controller w/o attachmant

. Ganeral Counmel wjfo attachnent

ADL -2
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c@RESPONDENCE REFERENCE @bRM

DATH Cobgber lh-, 1%3
MBEX: r1oomorEs 3 - Beavy Weter v

o Commiesicners
Fros: A, W. Betis, DMA

summany:  TRIPARTITE UK-FRARCE~ISRAELT AGREEMENT ON THE USES OF HEAVY WATER - Memo fyom
A, V. Batts '

FILER: 1Ia-5 ERITIAN
e Dete of memo: 10714163
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INDEX: Isotopes Heavy Water

TN

FROM:

SUMMARY: Lir. to Mr, Bupdy stating that the Gov, of Isrsel has requested
the USAEC to fumish, under lsase 4 tona of hesvy water,

FILED: Isotopes Program 3-2 Applleatichs and Requested
iNDEXER: date of 1tr: 7T-1-63 .

REMARKS:

U. & ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM
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mn';.{.tnm U 5 ATOMIC EMERGY COMMISSION
e

SPONDENCE REFERENCE FORM

DATE

INBEX: IsOP0PES-3-HeavyiWster

™o Gomsisatonsr ¥Wilson
FrOM: Qeoprpe Quinn, Aesistant GK for Plens sod Production
sumMARY: Thig memo is in response to Commimsioner Wilson's wemo of 4-8-63 forwarding

a copy of & lstier from Hr. J,lorne Oray,President, ABCL regarding posaible
fuoture AEC sales of bwewy water to ARGL.

FILED:

wwerer: [h=P-Canade,Bil, Agres,
rzmarks: date of msmo: L-15-53

CONFFMED TO BE UNCLASSIFIED

DOE M1 DECLASSIFCATION REVIEW 12088
Y JOI B. BUCKNER DOEMNN-E23 o
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CORRES‘JNDENCE REFEREN FORM

DATE:

INDEX: lectopes Heavy Water

FROM: )
SUMMARY: ARG 863/1 - HEAVY WATER AND URANIUM ON LOAN TO CANADA
Te determine the positlon to he teken by AED
with respect to heavy webter and naturs]l urenium
Joar#d to Canade bty MED during World War II
et now <¢laimed by Canada,

—ra

FRED: i terisde 3 Oansds

WPEER date of paper: 3-4-63
REMARKS:
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uNITED sTaTES GOVERNMENGERIMAL

Memorandum

TO * Alpic A. Walle, Dirvsetor PATED January 3, 1963
Divigion of International Affaire

FROM : W, B. McCool, Secrctary mwmmd
W B

SURJECT: LEASING OF HEAVY WATER ABROAD
SECY: MeQ

1, At Information Meeting 227 on Deeember 31, 1962, the
Coenmisoioners discuzaed policy catablishad im Augugt 1958 (ARC S83/]1)
which permits lzase of heavy water for uae in domestie or foreign research,
medical and testing reaétors in quanticiss of one shert ton or move oy
the inicial ioventory requirament of the reactor.

2. The Commiesionars agracd that the leasé of heayy water for
the "ialtial iaventory” inecludad the leasing of esufficient heavy water
for use while tha "initial Inventory' was boing purifiad,

3. Tha Genoral Manapger has diyeeted thai ynu take the acticon
necassary to carry out the above degision,

L1
Chairman

General Manager

Deputy Genzral Manager

Agaiotant General Manager

Aget. Gen. Mgr. for I,A,

Apst. Gen. Mgr. for RED

Apet. Gen. Mgr. for P&P

Director, Industrial Participation
Director, Production

Divector, Reackor Development
Controller

Gzoeral Counsel

—&7T-5-/




UNITED STATES
ATOMIC ENERGY COMMISSION
washington 23, b. €.

Ha. E-457 FOR IMMEDIATE BRELEASE
Tal. Hazelwood 7=7831 {Thursday, Decewber 13, 1962}
L Ext. 3446

AEC REDUCES SRLE PFRICE OF HEAVY WATER

The Atomic Energy Commission has rednced the sale price
-of heavy water from 528 to $24.50 per pournd, f.o.bh, Savannah
River Plant, Aiken, Scuth Carolina, effective immediately,

The $28 price which included an allowance for deprecia-
tion was established in 1955. The new price has resulted
principally from & reductien in the depreciation charges
hased on a recent study of the service life of the AEC's
heavy water facilities in South Carolina. The study, based
on inspection and maintenance records during the ten-yeay
" operating period of the heavy water facilities, indicated
the facilities could he operated over a longer period of
time than originally estimated.

The base charge for heavy water leased by the Commission
has alao been reduced to 3524.50 per pound. This price reduc=
tion is effective January 1, 1963, for those leases which do
not have a fixed hase charge. The price is bhased on a con-
tinuation of the current level of production from the
Savannah River Plant., The AEC will consider a further reduc=
tion in its price for heavy water if commitments from cus-
tomers require operation of the heavy water plant at 1n—
creased capacity.

Heavy water is water that contazins a greater amount of
the heavy hydrogen isutope {(deutsrium]) than is found in
grdinary water. It 1s used in reactors to moderate or slow
down meutrons so that they will more yeadily split fission-
able materials, such as uranium 235, to create-a chain re-
action., It is used also as a coolant, to remove heat from
reactor cores. Heavy water is separated from ordinary water
in a special facility at the AEC's Savannah Rivey Plant.

{more)

i 'fﬁﬁk;hhwﬁui? . ‘
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The cost of heavy water for use in a central station
electrical generating plant, powered by a heavy water-
moderated and =cooled reactor, répresents a substantial
portion of the initial cost of such & facility. The re-~
duction in cost of heavy water will reduce the capital
cost of heavy water power reactor plants and will enhance
their potential for producing economic nueclear power. It
is expected that the cost of electricity produced by such
plants may be reduced by about ¢,2 mills per kilowatit hour.
The new heavy water price is expected to encourage more
favorable consideration of the construction of heavy water
reaccor plants both in the U, 5. and abroad.

The Commizsion has a devalopment program to determine
the potential of various itypes of heavy water moderated,
natural uwranivm faeled reactors., This programn, administered
by the Commission's Savannah River Operations Office, in-
cludes operation of the Heavy Water Components Test Reactor
near Aiken, Sputh Carolinaj; research amd engineering effort
necessary to develop economlcal power from reactors of the
“heavy water type:; a cooperative development program with
Canada; exchange of information on heavy water reactors
with several foreign countries; and administration of the
research and development program for the 17,000 electrical
kilowatt heavy water power reactor at Parr, South Carolina,
by the Carclinas-Virginia Huclsar Power Aseociates, Inc.

In addition, the ABC's Plutonium Recycle Test Reactor at
Richland, Washington, is a heavy water moderated type
reactor,

- 33 -
(HOTE TO EDITORS AND CORRESPOMDENTS: This information is

being issued aimultaneocusly by the Commission's Savannah
River Operations Office in Aiken, South Carolina.)

12/13/62
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INDEX:

T
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SUMMARTY:

INBEXER:

REMARKS:

S. ATOMIC EMERGY COMMISSIO

CORRE NDENCE REFEREN FORM

Izotoper Heavy Water

Ltr. to AEC frm, Mr, Urey stating thet he recently became
amsociated with Deuterium Corp, which 1s interested 1n esteblishing
a meall scale heavy waber plant & engage in private commercisl
production of deuterium pnd Its related products,

IR&A 3 Industriel Particlaption

dute of lbr: 12-362

< "HF BAED TO BE UNCLASEIFIED
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FORM AR U. 5. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFEREMJE FORM

DATE:

INDEX: 1s50TOPES-REEVY WATER

Tor
FRON:

summaRy:  AEC 1043/8: LEASE OF HEAVY WATER FOR USE IN CANADLAN CAVDU POWER REACTOR,
Te econzider whether the hesvy watar t¢ be supplisd to Conada
by the AEC for the CAMDU reastor,undsr our cooperstive progrem
for the developnsnt of heavy water modarated power resctors,
should be lessaed,

FAED:
NpEXERIA=-2=Canads, Bil, Agrese, with -
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3010-104
UNITED STATES GOVERNMENT

Memorandum

o . [ Frank K. Pittmen, Divector DATE: August 13, 1962
! Division of Reacisr Lemslopmant

. Harcld D. sa, Acting Secre Original signed
FROM Anamoss, hg mﬂ. 5 vemers

suBECT: AZC 983/3 « SALE OR LEASE OF HEAVY WATER TO OTEER GOVERNMENT AGENCIES
SYMBOL: SECY:JCH

1. AL Meeting 1864 on August 8, 1962, the Commission revised the
language of 1ta decision on AEC 983/3 - Sale or Lease of Heavy Hater to Other
Governgent Agencies st Meeting 1858 on June 29, 1962, as followa:

a, Establiphed s pesrmiesive policy of providing heavy water
to other Governuent aganclss on a lsass basis;

b. HEoted that the parmissive poliey of providipg heavy
woter to other Qaverrment aganociss on a laass hasig will be
determinesd on & ¢ase-by-ease basle. Pricing arrangsments,
conslistent with present pricing policize, for sals, lcase and
loan are as fallows. OSales to other Governnment ngencies will
be priced at ARD coat, legs depreciation and the added factor,
{currently about -$l% per pound). Material leased 4o other
Geveroment agenclea will be st no chorgs, axeept Por sctual
costs inturred in comngsetion with the lease «- these would
normally cgmelist of charges for losses end eontemdnation
but would mot inelule uge charges. The term of a leiga
wuld be for a pecloed up to {ive years; this will pot
proclude rencwals for subaequent perioda. HNe cherge will
be Bade for & locea 1n connestiom with an agreament for the
confuct of resesrch by the recipleat sgency in ubinh the
ARC has a programmatic intercet, providing such ressaxch 1e
included in and is a part of work cuwrrenily budgetsad for
under an AEC programs

c. Noted thet the JCAR will be aivdiasd of this
action by a letter such ez thet contained in Appendix "B
65 vevised, to AEC 983/3;
8. HNoted that s fablic spmouncessnt w11l oot be lssued; and

s, Hoted thet ABC 983/3 is unclasaified.

ST




rFr -

Prank K. Pittman
(aEC 983/3)

August 13, 1962

2. (n Jane 29 we glso informed your office of the approporiate
reviaions to be made in the letier to the JOABE in accordsnce with the
Commtssion's action in peregraph 1 sbove.

3. The Gererz]l Manager has directed you to take the setlon
reguired by the abore decislon. It iz our wnderstanding that your offlce
will prepere the correspondenee to the JCAE. A eopy of this letier together
with other pertineni eorrczpendence shownld be provided the Office of the
Secratary.

oot

Chalmsn

Gomerat HMapsger

Deputy General Manager

Anst, Genzral Mansger

Aegt, Gen. Mzr. for Resezrch and Development
General Counsel

Contrallar

Congressional Liaison
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UNITED STATES GOVERNMENT

Memorandum ..
TO : DATE:
Frank K. Pitiwan, Director June 29, 1562
Division of Reactor Development
FROM
W. B. McCool, Secretary Tem signed
o W, 8, NcGoof
SUBJECT:

ABC 583/3 - SAIE OR LEASE OF FEAVY WATER T0 OTHER GOVERMMENT AGENCIES
SYMBOL:  SECY:WIW

1. We informed your office on June 29, 1962, thst =t Mesting 1950
on June 26 the Commiszsion:

e. Eetsblished a permieslve policy of providing heavy
water to other Govermment agencles on 3 lease beals;iddh-the.
fotlowim—exeephions

4 loan .mﬁa:em:nt for the conduct

of rezzarch by the egency in which the AEC has

a prozresmatic such research 14 insaluded
in and is ap of work currently bu d_for under an
ARC program,

b. Hoted that the JCAE will be edvised of this scilon
by a letier such as that contsined in Appendix "B" ss revised,
to AEC 983/3;

¢, HNoted that s public apnouncement will not be lsszued;
and

4. DMoted that AEC 983/3 is unclassified.

2, On June 20 we also informed your office of the spprepriate
revisions to bs mads inm the letter to the JCAE in accordance with the
Commispion's aptisn in parsgraph 1 above.

3. The Genernl Monaogey has directed you o take the action
raquiresd by the above deedsion. It ia our underpianding that your offles
will prepare the correspondence to the JUAE. A copy of dthip letier together
with other pertineat correspondence should be provided the Office of the
Becrctary.

s

Chalrmso

General Manager

Deputy Oeneral Monager

fsst, CGenerxal Menager

Asst. Gen. Mgr. for Research apnd Development
Geoeral Counsel

Controller
Congxesggicoal Liaiso

SOFFICIAL USE-ONLY—
fc&u FI8es sy Ko f’mﬁaﬁu,ém ﬂﬁuw
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June 28, 1962

t Commamts on Coumisaion Aotion on ARC 983/3 °
u“ﬂnwhwwﬂm:hmw-l

Tas Sgorstary has advised as that after diaquaslion of
ARG 983/3 st the mesting on Tuesday, Jutw 26th, snd wubssgumt
$o uy dspartuace [Tom the mest tha Commissicnars rejected
the woeommmndations of the stalf ol approvsd & polisy of
lasaaing mmnlamtmbanntaﬂhrnawt
SEANSLES . undarstant that, beoause I had previouvaly con-
anted to the paper, the Commiaglon aciion uas taken subject
2 Ny SEnEs.

I furgher wadsrstand that the decision t0 reject the atafrs
ummtm:?'ﬁmﬁih:‘mr" rger gy
¥
prafarced MNther than assle.: m&'ﬁmmm
Wil his Daliefl of somalstensy with our polliay of lsazing il
soalanr materisls to other l;mdlhnﬂththpaﬁ:;
ﬂ'luumﬂ hedvy whter %o private reaotor operatorn, doumstls

i balieve Wt argment [or cannistency naul:l not pﬂrluldl

s o [ ormmm utur:n
to Mwmmmww ies. Hﬂt uuf M
nlmmm:uarmmamummm Mmtbﬂ

robwmad for reproossding and alas tho agencles srst pay Lor ths
D uP.

M the relationships betyvesn govermpant and industry
and betwesn w-umurmrmtmwm
e “Antegrity of appropriatioms” spnticued in the
-urr :l.lg glouflaunhnﬂimmdh:hmt

betvween the Conygress and asroviive

mﬂﬂ -‘I- m mmn.‘lmm"

a5, that m santrel asgounting for Programe in
hu prosess. Agenoiss MAve been "salled’ .-
for al dﬂﬁﬂﬂmarmﬂnﬂrﬁmw :
spplenmting the funding of progreams bWy ous

Bt

s’

g7 -

..
-

<7
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1osuray’ ae polity $6 would Soe. 18 By opimice, eitmimate.
L] s LA s ®
ﬂ. fongreasisnml problea., Ilkswise H“.

for Saae telsohs I concurred in the starfd &5 pre-
smhed %6 the Commdsaion, snd I would Le wawmble Jodn 1in &
chiags from the opiginm) starf propasal.

John 3. drabam

eo: Pr. Wlsun
. Jloen
By, Hxworth
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QFF1 SE ONLY CORRECTION NOTICE
June 25, 1962 COPY NO, 35

ATOMIC ENERGY CCMMISSION

CORRECTION TOQ ARC 98

SAIE QR IEASE OF HEAVY WATER TO OTHER GOVERNMEKRT AGENCIES

Note the Secratar

The Director, Division of Reactor Development, hasz
reguaabed that the following changes be made in the paper:
a. At the top of page 3, delete "found it would
be iliegal to offer”" and insert "indicating that GAD
frowne on" in lieu thereof,

b. On page 6, delete lagt sentence of paragraph 3.

W, B, MeCool
Secratary

DISTRIBUTION COPY NO.
Secretapy 1
Commigsioners 2 - 6,62-65
ieneral Manager v
Dir, of Regulation a
Deputy Dir, of Regulation 9 -~ 10
Deputy Cen. Mgr, 11
Asgt, Gen, Mar. 12
Asst, GM-Plans & Prod, 13
Asst, Gen, Mgr, R&D 14
eneral Counsel 15 - 19
Congr. llaison 20
Controller 2l - 23
Ind, Participation 24
Publie Information 25 - 26
Inspection 27
Licenaing & Regulation 28 - 29
Operations Analyais 30
Plans 31
Production 32 - aa
Reactor Development 34 -~ 86
Manager, Naval Reactors 47
Research 18 - 4g
Savanmah River Oprne, 50 = 51
D, ¢. Office B2 - 54
Jeoretariat 55 - A1

OFFICIAL USE-ONEY—
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OFFICEAT, USE ONLY
. June 19, 1962 COPY NO._ OO

ATOMIC ENERGY COMMISSION

SALE OR LEASE OF HEAVY WATER TO OTHER GOVERNMENT AGENCIES

Hote by fThe Secrebary

The General Mzanager hae reguesgted that the attached report
by the Divector of Reactor Development be cireulated fon
consideration by the Commission at an carly date,

. W. B, MeConl

Seeretary

DISTRIBUTION COPY NO,
Secretary 1
Compissioners 2 - 6,62-65
General Manager

. Diy, of Regulatlon
Deputy Dir, of Regulation 9 - 10
Deputy Gen, Mzr. 11
hsst, fen. Her., 12
Asat, GM-Plans & Prod. 1
Asst, Oen. Mgr. RED 1
(eneral Counsel 15 - 15
Congr, Lisiacn 20
Controller 21 - 23
Ind, Participation 24
Public Information 25 - 26
Inspection 2T
Licensing & Regulation 28 - 29
Operations Analyais 30
Plans 31
Production 32 - 2%
Reactor Development 34 .
Manager, Naval Reactors 47
Reaesareh 48 - 4o
Savannah River Oprns, 50 -"51
D, 0, Office 52 - 5#

. Secretariat 55 ~ 61
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ATOMIC ENERGY COMMISSION

SALE OR LEASE OF HEAVY WATER TQ OTHER
ST GUVERNHENT AGENTIES

Report to the General Manager by the Director,
Divigion of Heactor Deavelopment

THE PROBLEM
1. To conslider eatablishing a policy for aupplying heavy

water to ofther Govermment agenciea,

BACKGROUND & SUMMARY

. 2, At Mceting 1395 on fugust 8, 1958, after consideration of
AEC 983/1, the Commisslon approved a policy to permit lease op
sale of heavy water for uge in domestie or forelgn research,
medlcal or testlng reactors, For domestlc research or medlcal
reactors, the lease would be for the period for which the reactor
1s Jteensed. The paper did not mention dovernment operated
reaetors, but reactors licensed under Section 104 of the Atomic
Energy Act or similar types of reacters belng bullf abroad in
friendiy naticns would be covered. This paper proposes a policy
under which heavy water would h; seld to Govaernment ageneies,

. 3. In December, 1958, the National Bureau of Standards
infermed the AEC of 1ts plans to construct 2 ten megawatt research
reactor at its Gaithershurg site and requested information re-
garding the loan of heavy water for the reacter in order that a
more realistic budgef eptimate ecould be made, The DRD ataff
informally advieed the Bureau that although there vag no clear
policy on the furnishing of heavy water to other Government
agencles, a loan appeared to be reasonable., Subsequently, after
gXchanges of correspondenve, contacts with the Baresu, and
further review of AEC policiez, tThe Deputy General Mansger, on

. June 12, 1961 informed NES that i1t would walve the use charge for

-1 -




uwxcxagzé ONLY

/

-

-

the SNM, but the heavy water would be provided on a "sale only"
baeis., Based on AEC'2 eatablished pelley for prileing salea to
other Government agencies the price 1s about $14,00 a 1b, The
purchase cost to NBS would be about $1,8 miilion {130,000 ibs,),
The heavy water is needed in FY 1963.

b, B3 informed AEC, by letter of November 2, 1961, that 1t
did not budget for the heavy water and that approprlations for the
reactor project are insufficlenit to cover the purchase of this
material, NBS has indlcated that¢, baszed on contacts with AEC
representatives, 1% had not expected o be confronted with the
need to finance the purchase of heavy water, and consequently that
an AEC decision now to furnish the materlal only on 2 sals basglis
will conetitute a serious hardship, (See Appendix "A") The
Buregu requested that the preblem be presented to the Commission
in the interest of allevlabing the diffieculty, The NBES has not

requested funda for the heavy water in i1ts PY 1963 budget,

5. In g2 gimilar case, the Defensge Atowie Support Agency
(DASA) was advised that heavy water for the DASA-TRIGA reactor
would be furnished by the AEC on a szle basls, Subsequently,
DASA regueeted that the heavy water be provided on a temporary
loan basisg until it eould budget for tGhe materlel and the funds
hecame avallable, The request for a temporary loan was approved,
but the term of the agreecment covering the lecan was limited to
one year, DASA haa budgeted for the heavy water in FY 1963.

6, The arguments 1n favor of sale of heavy water to
Government agenzies ars (s) the action would be in line generally
with the Commission's general policy of furnishing maberlszsls and
and services to other Govermnent agencies and would be consiatent

with actlon taken on DASA's request for heavy water (b) a GAQ

-2 -
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decision on Sectlicon 601 of the Economy Act of 195;;3;;;§£§;i;m&a
Gﬁﬂﬁigézg:::; S g '

a long term lease to other Covernment agencies

(thiz would not precivde a temporery lease cof five years or iess)

and (¢) heavy water 1s a capitsl cost of ths rzactor, is sceounted

for as such and ita lease would be ftantamourit to a capitsl loan.

T+ The principal. argument in favor of lease i5 that resetors
ouned by Goverrment sgencica should be treated the same as

domestic and foreign reactors (Ses AEC 983/1),

STAFE JUDGMENTS
8, The Office of the General Counsel and the Controller

eon¢ur in the recommendation of thiz paper., The Division of
Publio Information concurs in the statenment regarding a publie
announcement, The Divisieon of Production haa no objectien to the

recommendatlon of Shis paper.

CONCLUSION

G, The sale rather than lease of heavy water to other
Government agencles appears to be consistent with general AEC
esbablished practices for providing meterlals or services o other
Government agencies, However, 1t appears advisable to loan the
material to MBS for a year provided NBS i1 unable to obtaln

gnufiicient appropriations in time to purchsse 1t.

CCHMMENDATION

10, The General Manager recommends that the Atomie Energy
Comniasion:

a, Bstablilsh a policy of providing beavy water to other
Governiehic agenicles on a sale basis with the following
aXxceptiong:

(1) a temporary losn, if needed, fov a period not to
exceed one year to enable the Govermment agency involved
to obtaln appropriafions for the purchasze of the material,

(2) A loan in connection with an sgreement for the
conduct of resesrch by the reciplent agency in which the
AEC has a programmatie interest, provided such research
iz inelvdad in and 1s a part of work currently budgeted
for under an AEC program,

T|| -
!
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b, WHete that NBS will be offered heavy water on a
temporary loan basils, '

¢, Note that the JCAE will be adviged of this action by a
letter such as that conbained in Appendix "B';:

d, Mote that a publie announsement will not be issued}

. - £, Note that this paper 13 unclasalfied.
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APPENDTX "A" - WBS Budget Officer's MeMO...evivesnsconnsssn D
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" msaiver of use charge on this material. iWe were, in fact, encouraged in this belief

UNITED STATES GOVERNHIENT ) ) ;
MEMORANDIM ' U.5. DEPARTMENT OF LCHR{ERCE
NATTIONAL BUREAU OF STAHDARDE

br. I. C. Schoonover 1
Azgopiate Direckor

TO

FROM : Budget Officer

SURJECE: Acquisition of Heawy Hétqr for the Regearch Reactor

As you tequested T have had my staff confirm your statements with regard to the manner
in which we have treated the requirement for heavy water in ocur budgetary conalderations
of tha Regesarch Reaccor, |

During the stages of planning for the HBSR efforts were made to-determine through beth
formal and informal contects with representativea of the ARC by what method NBS would be
able ‘to obtain the required smount of heavy water. It was hoped thet the AES would
wreyclae a precedent it set for non-government academic institutione, namely to grant

from preliminacy negotlations with the AEC.

It appeared that the worat budgetacry problem which HBS might ke required to face would
be the one resulting from an ARG dscisjon that the Burean remt this material. Therefore,
in the light of tha encouragement given and because we had no sound basis for defending
auch coars in our budget, we have nat included at any bime in cur plans or budget
preseatationa funda to fivance tha purchasa of heavy water, A specific determination
was not received from the AEC until the letcer of June 12, 1961, from che Deputy
General Manager indicated it would be necessary for ue to purchase thies material
astright.

Original signed by, J. E. Skillington, Jr.
J. E. Skillington, Jr, , '

-5 = Appendix "a"
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‘Il’ DRAFT LETTER TO THE JCAE

-

L

1. The Gommizsion has egteblished a policy clarifying itsl pogdtion on the
Furaishing of heavy water to othar Government agencies.
2. The Commiszion will furéish heavy water to other Govermment agenciegz on
& zale bzaiz, the prica reflecting!AEc cost, lesz deopreciation and the addedlf;ﬁtur,
with the following exeeptiong:
a. A temporary loan, if neadad, for a period not to exceed
one year to enable the GCovernment agency involved to obtain appropriations for
the purchase of ths material.
b, A loan in canuection with an agreesment for the conduct of rescarch
. by ‘the recipient zgency in which the AEC has & programmatic intsresd, pro-
vided such research iz included in and is a part of work currently budmeted
Eor Pu.mlez; an AEC program. .
3. Glarification of tha Gummtsgiun'a pﬁlicy was inscigated by a request
from the Hational Bureau of Standards for heavy water £or their ressarch reactox
to be lo;at&d at Gaithersburg, Haryland, This action is in line geaserally with

the Federal policy of furnishing marerisla and gecvices o other Guvernment

ag;mc:les on & sales basils 30 as not to supplement the ofrher agen{:iela appropriation.

JﬁhérﬂhrqrfaqHQWEEanE-a£-Ehe-Ecunumy—ﬁét-aﬁ-k95?r

G, In view of the limited interest in rhis zction, oo public announcement

. is. comtenplated,

-6 = Appendix "B
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ﬁe? UNITED STATES

ATOMIC EMERGY COMMISSION
Washington 25, D. C.

No. D=192 FOR IMMEDIATE RELEASE
. Tel. HAzelwood 7-7831 (Friday, August &, 1961)
' Ext. 3446

AEC TO REPROCESS HEAVY WATER PROM FOREIGN
REACTORS AT SAVANNAH RIVER PLANT

A, R. Luedecke, General Manager of the U. S. Atomic
Energy Commission has authorized its Savannah River Flant to
perform heavy water reprocessing services for foreign reactor
gperators on condition that the heavy water was originally
‘purchased from the Commlission. Ne commercial facilltias ara
available to perform this servica.

Heavy water of 99.75 percent purity is produced in
a heavy water extraction facility at the Savannsh River Plant
in South Carolina. It is used as & moderator to slow down
neutrons in reactors during the fission proceas. Under
-agreements with foreign reactor operators, autheorized under
the Atomic Energy Act of 1954, heavy water which has beccme
degraded during reactor operations-will be shipped to the
Savannah River Plant feor reprocessing and refinement to re-
store the purity of the material. This service will assist
reactor gcperators to improve reactor efficiency a&nd reduce
the amount of heavy water that must be purchased for replace-
ment purposeasa.

. Charges for this service will be set on the Savannah
River Flant's cost for upgradin% which 13 based on the per-
contage of deuterium oxide =still remaining in the returned
material. Heavy water can become diluted or degraded through
absorption of atmospheric moisture and by dilution with light
water.

Approximately 500 tons of heavy water preoduced &t
the Savannah River Plant have bean sold to foreipgn nations
gince 1955,

- 30 -
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A'a . UNITED STATES
ATOMIC ENERGY COMMISSTION
Washington 25, D, C.

No. D-l46 FOR IMMEDIATE RELEASE
Tal, HAzelwood 7-7831 (Monday, June 5, 1961)
Ext. 3446 '

TWO RECCRDS ESTABLISHED AS U, 5, SELLS
169,500 POUNDS OF HEAVY WATER TO CANADA

The sale of 169,500 pounds of heavy water to the Govern-
ment of Canadz, the largest shipment made by the United States
since it inaugurated its program for the szale of heavy water to
forelign countries in 1955, resulted in a record quarter year total
of 170,625 pounds for the period ending March 31, 1961. The com-
bined sales, including 1,000 pounds to Norway and 125 pounds to
Augtralia, at the estahlishad prita of $28 per pound, amounted to
54,771,500,

Canada purchased the heavy water at a cost of $4,746,000
for use in 1its natural uranium fueled, heavy water moderated,
power reactor program. Most of the shipment, 159,500 pounds, will
be employed in the 20,000 KWE prototype KPD-2 power demonstration
reactor which is nearing completion at Rolphten, Ontarlo. This
reactor 1s a prototype for the 200,000 KWE CANDU plant scheduled
for completion at Douglas Polnt on Lake Huron in 1964. The other
10,000 pounds were sent to the Atomic Energy of Camada, Ltd,, at
Chalk River, Ontario, for use as supplemental heavy water in the
HRX and NRU reactors.

Canada and the United States signed an agreement last
year for a cooperative effort in developing heavy water moderated
reactors.

During calendar 1960, the United States sold 27,335
pounds of heavy water for a total of §765,380. 5alas in pounds
were: Austrxalia, 1,000; Canada, 6,000; Japan, 6,8353; and

{more)
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Norway, 13,500, Heavy water was leased during 1960 to three for-
eign ecountries: France, 36,500 pounds; India, 500 pounds, and
the Republic of West Germany, 2,000 pounds,

Pursuant to AEC policy, heavy water may be leased for use
only in research, medical or testing reactors in quantities of one
short ton or more for the Initial inventory requirements of the
reactor,

Since the [irst sale of heavy water in 1955, to March 31,
1961, the U, 5. Government has sold 988,494 pounds of heavy water
to foreign countyies for a total of 527,677,552, Sales in pounds
are: Australia, 25,125; Belgium, 505; Canada, 453,500; Denmark,
12,787; France, 66,002; India, 42,020; Italy, 20,000; Japan, 26,835,
Norway, 49,700; Republic of West Germany, 89,000; Sweden, 57,000; '
Switzerland, 36,000; and the United Kingdom, 114,020, Leases for
the perlod were to Denmark, 22,046; France, 36,500; India, 30,000;
and the Republic of West Germany, 2,000, for a total of 90,546
pounds.

Heavy water (deuterium oxide) is separated from oxdinary
water in a speclal facility at the Savannah River plant. Heavy
. water contains a heavy ilsotope of hydrogen known as deuterium which
has an atomlc weight of 2, compared with ordinary hydrogen's atomle
weight of L. Water has an average of one part of heavy water ta
6,500 parts nf ordinary water.

The advantage of using heavy water rather than light
water as a reactor moderator is that fewer neutreons are lost. The
naeutron conservation makes possible the use of natural uranium
fuels or fuels of low enrichment. )

r

- 30 -

{NOTE TO EDITORS AND CORRESPONDENTS:; This announcement is being
distributed simaltaneously in Aiken, South Carolina, by the
Commission's Savannah River Operatioms Office.)
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FORN ARG204 5. ATOMIC ENERGY COMMISSION

= CORRESIONDENCE REFEREN@E FORM

CATE:

INDEX: 1SOTOPES-HEAVY WATER

To

FROM:

suMMARY: AEC 293/1191 HEAVY WATER TECANOLOGY, ¥ EURCPE, 1960, This report summarizes
information on heavy water tachnology in Europe obtained by an
ARG taam which visited the principal centers of heavy=water activity
in PFrance,Gemany and Switzerland during the period Jung 21-29, 1943,
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UNLITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

PHESS RUN _____ [Rpans B

No. C-79 FOR TMMEDIATE RELEASE
Tel. HAzelwood 7-7831 (Thursday, April 28, 1960)
Ext. 3446

AEC SELLS 222,787 POUNDS OF HEAVY
WATER TO SIX COUNTRIES

Cheirman John A. McCone of the Atomic Energy Commission
announcad today that the Commizsion sold 222,787 pounds of heavy
water to aix countries in 1953. The Commission elso leased 51,546
pounds of heavy water to two other countries.

The sales were to Canada, 98,000 pounds; West Germany,
71,000; Jaspan, 20,000; Denmark, 12,787; France, 11,000; and Switzex-
lamd, 10,000, Leases were to Indie, 29,500, and Denmark, 22,046,

Heavy water, or deuterium oxide, containa a heavy iso-
cope of hydrogen known as deuterium which has an atomic weight of
2, eompared to ordinary hydrogen's atomic welght of 1. Ordinary
water has an average of one part of heavy water to 6,500 parts of
natural water.

Heavy water plays &n important part in the process of
ruclear fission, or splitting of the Uranium-235 atom, in certaln
types of reactora, The heavy water slows neutrons to speeds at
which they can be utilized to sustaln fission reactions in re-
actors fueled with naturxal uranium,

The 1959 sales brought to 790,534 pounds the total
quantlty of heavy water sold to countries since 1955,

The purchasers and the amounts purchased In the 1955
through 1959 period are: Canada, 278,000 pounds; Britain, 110,020;

{more)}
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Ltaly, 20,000; Ausctralia, 24,000; Framce, 66,002; Switzerland,
36,000; India, 42,020; Belgium, 5053; Denmark, 12,787; Japan,
20,000; Norway, 35,200; Sweden, 57,000 and West Germany, §9,000.

The purchases through 1959 represent a gross return to
the Government of $22,134,952. The charge of 528 per pound covers
production costs and heavy water plant depreciacion, plus Com-
mission administrative costs. The purchaser also pays costy of
packaging, handling and cost of a stainless steel container in
which the.water is shipped. Countries leasing the water pay the
Commigsion 4 percent interest on the monetary value of the ma-

terial.

Heavy water is separated from the raw water of the
Savannsh River in a special facility at the Commission's Savannah

River Plant near Alken, South Cerolina,

- 30 -

{NOTE TOQ EDITORS & CORRESPONDENIS: Thiz information is being re-.
leased simultaneously by the Commission's Savannah River Operations
Office at Alken, South Carolina.)
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. In & meeting on Opbcber 8, 1958, the Commission established a policy

v ¢ which wouldd perviit the leasing of heswy wster.for usc in domestic or
ferelgn vesemrch, medicel and testing reactors ino lleu of sale, at
the requestor’s option. Also, on October 21, 1558, the Commjssfon
epproved & policy which wonld permit the leasa of heavy water for
the precperational resesrch and development phase of power end process
beat resctor projects under authorized cooperative prngrama

Thia is tc- Bﬂviﬂa you that for the Implementation ﬂsf these Enmisainn
actions, & form of leare hag been prepared which will eerve gs a wodel
for all domeetic leaees of heavy water. In addition, this model way

: be sfiepied for future leases of beavy weter %o foreign cumtﬂea.

By memumn&m dated March 19, 1959. tha D:lmr:tnr, Bivisim of I{eact-nr
Development, delegated to the Manager, SR, the responsibility to
ezmonke and admindeter all domeeblc lease sgreements for heevy weier.
R “However, before euntering into sgresments providing for the delivery
. . Of beavy water of 10 tope end over, the Menager must first oblein the
approval of the Director nf Froductlon.

The model leage form (Attachment A} wae Teviewed by anmd bas the con~ i
currence of the Divisioms of Beactor Development, Fivance and Production’
and the Qffice of-Gensral Counsel. A5 coocurred jn the model lease
providees: ! . '

1. A term of years in accordance with AEC 983/1 sod 983/2; . .
i.es, {a) for domestic power and process heeh reactors
under suthorized cooperatlve progremss = the perleod of
pregperationsl Tesearch and development and the period .
of the cperating license, (b) for domestic resemrch end
medical reactors - the perdod of the ﬁpera.'bing license
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Oﬁice MﬁM Z(#72 + UNITED STATES GOVERNMENT

TO : The Files _ - i DATE: November 12, 1958

FROM : Robert D, @fﬂge

'-sun.lﬁcr am-mssmﬂ DEGISION OM ARG 983/2 - LEASE OF HEAVY WATER FOR USE Iﬂ POWER

. BEACTORS HHDER HUTHDEIZED PROGRAMS

buring consideration of AEC 983/2 = "Lease of Heavy Water for Use in
Powzr Reactors Under Authorized Programs'', at Meeting 1415 on October 21, 1958,
the Commisalon approved a policy which would make available at no charge heavy
water for the firat five yeara of reactor cperation, and ‘suggested the opinion
of rhe Ad Hoc Advisory Committee on Rzactor Policies and Programs be obtained
&8 to leasing heavy water beyond thie period.

On Wovewber 7, 1958, Mr. Paul Fine, Director, Office of Operations Analysis
and Forecasting, aﬂvised that the matter was discussed with the Ad Hoc Advisory
Compittee and, by agrezement between ‘the Committee, the General Manager and the
Agglstant General Manager for Reaearch & Industrial Davelcpment, the Committee
could not furnish this upiuiun. L - ;

Thﬂrafnre, no further action by the Office of the Secretary on this
matter is contemplated, . : '

.
.
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Oﬁic‘ﬁ Memaramdﬂm « UNITED STATES GOVERNMENT

T0 :  Frank K. Plttméns Acting Diﬁéctnn DATE: October 23, 1958
Division of Redctor Ddvalop :

FROM g B, McCool, Becrataty

SUBJECT:  GouMzSSION DEGCESION ON AEG 777/75 - MODIFICATIONS TO THIRD INVITATION
UNDER POWRR DEMONSTRATION REACTOR FROGRAM

SYMBOL: SECY:RVW

1, Thias will confirm that at Meeting 1415 om October 21, 1958, the
Commi salon;

d, Approved modifications to the third iovitation under
the Power Demonstratjion Reactor Program ae described in the
drafe public aonouncement attached as Appendix "a" to AEC
7I7175;

b, ‘Hoted that the gnoouncement will Include provision
for special arrangements with respect to heavy water in
accordance with the Comwission's decision on 956,933!2;

c. MNoted that notification will be made as follows:

- (1Y A public annoupcement similar to Appendix "A"
to ARC 777775 will be iasued,

., £2) Letters similer to Appendixz “B"ta ARC?I2/)75
i1l be sant to the JCAE and GAC,

d. Noted that ARC 777/75 is unclasaified.

2. The Geneval Marager her direcked that you take the action necessary
to implement this dacislon., This will alse confirm ocur wndaretanding thatr your
office is preparing the letters to the JCAE and the GAC. Copiles of these and
any other peartinsnt correspondence should be provided the Office of the Secretary.

cot General Manager
Apat, Gen. Mgr., for Adm.
Aget, (an, Mgr, for R&ID
General Counsal
Contraller
Director, Industrial Develepment T o
MMyactor, Information Services ky™
Congrassional Liaison
D, C, DEfice

brpsy Pl AP RO
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Oﬁice MW@ / mﬂ\ » UNITED STATES GOVERNMENT

TO  : Frank K, Pittman, Acting D gezzbi" pATECctober 23, 1958
Divigion of Reactor Develgpmen

FROM : W, B, McCool, Secrotsafy
Y

SUBJECT:  ¢OMMISSION DECISION ON AEC 983/2 - LEASE OF HEAVY WATER FOR USE YN POUER
REACTORS UNDER AUTHORIZED PROGRAMS

SYMBOL: SECY:RVW

1. This will confirm that at Meeting 1415 on October 21, 1958, the

Commlasadan: ;J’i - ??3 /}_q

a. Approved a palicy which would“permit the leasepunder the
conditions set forth in pacagraph 3 akews, of baavy water for the
pra-gperational research and devalopment phase of power and process
heat reactor projects under suthorized coopevative programs;

b, Approved a pelicy which would make availleble &t no charge
haavy water for the first five years of rveactor aperation;

¢. RNoted that the JCAE will be notified of this decision
by latter similar to Appeandix "B to ARC 983/2, as yevised;

d. Hoted that a public anmouncement of thia decision will
be contained in the proposed modification to the Third Invitation,
FDBF {ses AEC 777/75); and

e, Moted that AEC 5383/2 is unclaseified.

2., The General Manager Las directed that you take the action necessary
to tmplement this decislon. This will siso confirm cur understanding that your
office will prepare the revised letter to the JCAE. PFlease provide a copy of
thiz lettex and any other pertipect correepondence to the Office of the Secretary.

e Geperal Manager
Adst. Gen. Mgr. for Adm,
Asst. Gen. Mgr. for REID
General Counsel
Coatrollex
Director, Industrisal Development
Director, Information Services

Congreesional Liaison .
P. G. Dffice — QFEIGiAL Lo Py
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DATE: . .

INDEX: Isotopes Heavy Weter

L1
FROM:

SUMMARY: ARG 777/75 » MO DIFICATIONS TO THIRD INVITATION UNDER POVER
DEMONSTRATTON REACTOR FROGRAM
Faper has to do wlth funds which will be available to the
Commission which mey provide for the walver by the Comdssion
of its charges for the use of heevy weter not to exceed
5 years under~the PIRP and public srmouncement of sach
reactor project the Commission considerz desirsble for

ponstruétion,

FILED: Imza 6 PIRP
noexer: date of paper: 10-16-58

REMARKS:
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ATOMIC ENERGY COMMISSION

IEASE OF HEAVY WOTER FOR USE IN POVER RRACTORS

Note by the Secrelary

The General Manager has requested that the attached report

by the Acting Director of Reactor Developmenf be clrculated for

conslderation by the Commlsslon during the week of October 20, 1958,

DISTRIBUEION

Secretary
Comnlssioners

General Manager

Azgt, Gen, Mgr. R&ID
Agpt, Gen, Mzr, Adm,
Ganeral Counsel

Congr, Relations
Flnance

Induetrial Development
Information
Inspection

Idcensing & Regulablon
Operations Analysis
Froductlon

Reactor Development
Seoretariad
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, ATOMIC ENERGY COMMISSION

LEASE OF HEAVY WATER POR USE Zil POWER REACTORS
i89; PERATLVE, PROGRANS

Report £o the Genewgl Managen tha
Acﬁgng Director OF Heaotor veggnmant

THE PROBLEM
l., To conalder malidng avallable o 4 leage bagise, the

heavy water needed fovr the researeihh and development and operatling
. periode of power and process heat reacstors under authordzed

cooperative programs.

SUMMARY.

2. AC Meebing 1395 on August 8, 1958, afbter conslderatilcn
of ARC 983/1, the Commizslon established a policy to permlt lease
of heavy waber for use in domestic or forelgn research, medical,
and testing reactors. The Comnission did nob spprove bhe proposal
in AEC 983/1 that heavy water also be leased for power demonstrabion
reactors, This psper proposes & pollicy under which heavy w'ate:;
required for prejects accepted by the Commisaion under authorized

. cocperative programs would be leazed to the contractor for {he
same perlod and under termms slmilar to those followed in the case
of gpecial nuclear material., Power and process heat reactors

outaide eooperative programs would not be affected,

3. lease For pre-operabionsl Resesrch gnd Development. Durdng

the pre~operational research and development periods, the costs

of whlch are to be borne in whole or in part by the Govermment,

substantlal quantitles of heavy water will be required under the

proposed contracts with Carolinas Virginia Nucleap Power Assoclates,

Incorporsted (CVNPA), the Bast Central Nuclear Group and Florida
. West Coast Nuclear Group (ECNG-FWCHG). If the companies had to buy

the heavy watepr the funds avaliable for the ressarch and development

-1 -
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work would be seriously reduced, No policles now exlst under which
the heavy water can be leased to power demonstration program
contractors for this research and development work, This paper
propogea that heavy water be leased to such contractors for power
and procezs heal reactors under zuthorized pnhparati?e DPrograns .
on the fellowlng basist i
a. Normal use charges (4% per year of the value of the
heavy water) would be made against the cost of the research
and development work under the contract;
b. The conbtractor would be responsible for all losses
not normally covered by insurance (e.Z., process losses),
and any such loszes except those due to wiliul misconduct
or bad falth of the contractor!s managerial personnel
would b2 echarged to the R&D costs under the contract;
¢, AEC wlll resume raspnnsibiliﬁy for all lossea .of heavy
yater due to cesualiles nomally covered by Ansurance
(including purification and other related copts of restoring
contaminated hesvy water), unless the loss resulbs from
wilful migeonduet oy bad falfh on the part of the contractor!s
nanagerial personnel; the lose EO assumed by AEC would net
ba charged %o the EED costa undar the contirzeft,
The assumptlion by AEC of veaponasiblility for losses normally
covered by ingsurshes 1s in 1ien of requiring the conbtractor to

obtaln property insurance and then reimbursing hiw therefore.

4, Approval of the leasing in the CVNPA and BONZ cases would
asslet in the development of heavy water-moderated reactors of twe
different types, each of which shows economic promise. AEC has a
strong morgl commitment ﬁo OVNFA to lease the heavy water by virbtue
of the assumpbion stated iIn the lstter of Tnderstanding with
CVNPA dated May 6, 1958; that AEC would lease the heavy water,
Negotlations on the CYNPA contract are virtually completed except
for terms relating to heavy water, It is felt that the heavy water
required by ECNG durdng the research and development period should
also be leased for the sake of uniform and eguitable treatment,
Hegotlatlon of this contract ls underway.
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+ 5. leage For Reactor Qperation. The FY 15959 AEC Aubhoriza-
tion Act (PL 85-590) empowered AEC to waive for five years of
operations the use charge on heavy water for use iIn any bhird
round reactor. AEC based thizs leglislative reqguest on the need to

provide additlonal assistance of this type to CVNPA and PPEL
(Permsylvania Power and Iighb--Westinghouse), To lmplement

this legislation, 1% ie recommended that AEC lease the heavy

water required for the operatlon of power and process heat reactors
under authorized ccoperative programs fup the gerind of the cpera-
ting llcense and walve the firat fi??lyeafﬂ} uze charge thereon,
This wilil asgure the operators of such reactors that heavy waber
will be avallable to them on a2 lease basls for the same period asa
fuel, AEC ls now commltted, by the PFrogram Justlficatlon Data -
referred to the JCAE, to walve heavy water use charges for G?HP&'
{$420,000)} ana ECNG-FWCHG ($450,000}. The question of leasing

ﬁnd walving flve yearst use charges on the heavy water for PPEL
($980,000) will be presented to the Commisgion when & proposal’

ig received from PP&L early in FY 1060 for Phase II of that arrange-
ment, covering the further asgsistance o be furnished by AEC. -
Leases undey this papagraph would provide for the contractors
having full responaibliiity for the heavy water while under lease
to them,

STAFP JUDGMENTS
6. The Offices of General Counsel and Industrizl Development

concur in the recommendation of this paper. The comments of the

Divigion of Pinance are attached apg Appenhdix "A",

CONCIUSION
T« Permitting the lease of heavy water for use during the

pre-operational research and development and for the full berm of

the operating periced for power and proceszs heat reactora under
-3 -
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authorlzed cocperatlve programs, and walving use charges thereon
for the first five years of the operating phases will {a) strengthen
the power demonatration program; (b) contribute to the attalmment

of economlc maclear power; (c¢) implement the objJectives of the
Gommissiun_in requestlng the leglsla$lve authorization to waive
heavy water use charges now provided by PL B5~590, Eéatinn 100es

{d) Tulrill conditional commibtments made to CVNPA and ECHG-FWCONG;
and (e) not conflict with the conditions of the Invitatlon for

the Third Round of the FDRP, or the program Justiflcatlon data
submltted to JCAE coverlng the projects in guestion.

RECOMMENDATION

€. The General Mznager recommends that the Atomic Energy

Commlaslons

&. Approve a pellcey which would permit the lease under the
conditions set forth in parsgraph 3 above, of heavy waber

j/for the pre-~operationzl research and development phase of
power and process heat reactor projects under authorized
copperatlve programs;

b, Aﬁgra?e a pelley which would permit the lease under
the con ons set forth in paragraph 5 above, of the heavy
water required for the operating pericd of such reactora;

¢, Approve a poliey which would permlt the walver of
uas charges on heavy wabter durdng the firat five yearis
oparation of such reactors; -

d, Note that the JCAE will be notified of this declsion
by letTer similiar to Appendix "B";

2. Note that publiec anncuncement of this declsion will
be confained in the proposed modification tc the Third
Invitation, PDRP (see AEC 777/2);

f, Hote that this paper 1ls unclasaifled.
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APPENDIX "4"

COMMENTS CF THE DIVISION COF

1. Wa do not objeet to the Commlzslon being asked to
eatablish a policy that would permit the ilssuance of invitations
in vwhich AEC weuld coffer to sonaldey leasing heavy water during
the pre-operatlonhal research and development perlod and for
a further peried not %o exceed five years of reactor coperation,
However, We would nof want Lo establish a pollcy that the
Commlseion would, elther as & general practice or as a form
of assistance that the Commission might offer or consider
granting ovnder particular invitations, lease heavy water for
the enbtire period of the operating llcense.

2. Heavy watex 1ls a capltal coat of the resctor and is
accounted for as such, Lease of heavy Wwater is tanbtsmount to

a capltasl loan,

e 5 = Appendix "A"
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DRAFT LETTER TO THE JCAE

APEENDIX: "B,

1. The Commlssion has established a peolicy clarifying
1ts poaitien on the leage of heavy water for power and process

hest Peactor projJeots under authorized cooperabive arrangements,

2. The Commiesion will consider making heavy wWater
avallable on s lease bazls for research ardd development purposes
. during the perlod prlor to operation of such reactors and for
the entlre pericd of the operating llcense. '

3. In addition, the Commisslon will consider walving the
use charge onh sauch heavy waber for the inltial five-year oper-
ating perlod, in accordance with the legislabive authordization
contained in PL 85-590.

4, The extent to which such assietance would be considered
would be covered by the specifles of each invitation, Power
reactors cutside authorized cooperative arrsngements wilill not

be affecbed by this policy.

5. Publlcs anmncuncement of thls decipion will bhe contained
in the fortheaming modiflcation to the Thlrd Invitation under

the Power Demonstratlon Reactor Program,

- & - Appendix "B"
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UNITED STATES .
ATCMIC ENERGY COMMISSION
Washington 25, D. G.

Ho. A-209 FOR IMMEGIATE RELEASE
Tel., HAzelwood 7-7831 FRIDAY, AUGUST 15, 1958
Ext. 3446

AEC TO LEASE HEAVY WATER FOR USE IN NUCLEAR REACTORS

The United States Atomic Energy Commiszsion has
established a policy to lease or sell heavy water for use in
domestic or foreign research, medical or testing resctors.
Heretofore, Atonic Energy Commisslion transactions.in heavy
water were primarily on a sale basis.

The domestle or forelgn requestor will now have a
choice of leasing the material at four per cent per annum of
the sales price or purchaslng heavy water at the established
price of $28 per pound. The heavy water will be leased in
quantities of one short ton or moere for the initigl inventory
requirement of the reactor.

For domestic research or medical reactors, the
term of the lease will be for'the period for which the reactor
is liceased; for forelgn research medical or testing reactors,
the estimated useful life of the reactor. Heavy water for
domestic testing reactors will be lsased for five years, sub-
Ject to remewsl for the duration of the period for which
special nuclear material is alao leased.

The possibllity of leasing heavy water will serve
to reduce substantially the cost of a reactor project, en-
couraging use and development of heavy water reactors. Tha
policy to lease heavy water will also make more funds avail-
able for research and development tc advance the peaceful
applications of nuclear energy here and abroad.

411 transafers of heavy water abroad, either by
lease or sale, will be subject to appropriate saieguards.

(more)

- gﬁﬁyﬁman-?
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Information regarding domestic lease of heavy
water can be obtained from:

United States Atomic Energy Commission
Savannah River Operations Office

P. 0. Box A

Aiken, South Carolina

R. C. Blair, Manager

Persons interested in foreign lease of heavy water
should contact:

United States Atomic Energy Commission

Division of International Affairs
Washington 25, D, C.

- 30 -
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Oﬁice Memagm 47772 » UNITED STATES GOVERNMENT

O : Frank K! Pittman, Disector DATE: Aupust 14, 1958
0ffice of Tnduatyial Development
John &, Hall, Director, International Affairas

FROM : ¥, B, Mclool, Secretary
SUBJECT: COMMISSION DECISION ON AEC 983/1 - LEASE OF HEAVY WATER FOR USE IM
REACTORS
SYMBOL: SECY:RVW

1. s will confirm that at Mesting 1395 on August 8, 1558, the
Commiaelon:

a. Established a policy which would permit lease of heavy
water for use in domestic or foreign reeearch, medical and tasting
reacters, in lleu of sale, at the reguestor's option;

k. MHoted that such leasing will be carried out under the
general conditions set forth in pavagraphs 7 and 8 of AEC 933!1,
as pevised}- -

¢. Noted that the JCAE will be advised of thie acticn by letter

such az Appendix "B" to ARC 983/1, as revised; Pt vkttt )y rs ooy .

d. Noked that a public announcement will be made similar to
Appendix "C" vo AEC 983/1, as revised; and

2. Noted that AEC $83/1 is unclassified.

2. You will recall that the Commiesionsre spgelfically requested that
heavy water not be provided for elther foraign or dnmastic powsr demonstration
rinctura voder this policy. '

3. The Gemeral Manager has diredted that you take the action necessary
to carry out the above dacfsion. This will aleo eonfirm our underatanding that
your cffice will prepare the vevised letter to the JCAR, Plegase provide a copy
of this and other pertinment correspondence ta the Office of the Secretary.

co: Genaral Manager
Asst, Gen, Mgr, for Administration
Asat, Gen, Mgr, for R&ID
Genaral Socunsel
Cantroller
Director, Informacion Services
L. C. Office

< BFFIOAUSE M
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FROM:

suUMMARY: ARG 205/51 = RELATICHSHIP OF THE PRICE OF FEAVY WATER AND THE
FRICE OF BERYIITTRE METAL .
Ltr, to AEC frm, Fres, of Brusk Ber-)liuwm Co. recommending
1o the Commiselon they intluds in itz powsr rsactor dewsl,
Trogrem g poliey of encovrsging the use of kerylliim motal
ag 8 mderator & reflector, Such s polley would rasult in &
higher profuction rate and lower production costs of the

-

FILED: MYeteriele Beryl -

dete of peper: S-T-58
NORXER:  dote of itr: 720058

N ., ,

U. 5. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

¥ U 3 GOVERNMENF FEINTING, DFFHE:D 184B = F7o000
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August %, 1958

ATOMIC ENBRGY COMMISSION

AEC 983/1

COPY NG,

LEASE OF HEAVY WATER FCR U3E IN REACTORS

Note br the Sscretary

The General Menager has requested that the attached

report by the Direotorpg of International Affairs and Industrial

Development be cireculated for consideration by the Commisalon

during the week of August 4, 1958,

DISTRIBYTLON

Secretery
Commissioners

{feneral Manager

Asst,. Qen. Mer,

Asst, Oen, Mgr., T4
Asst. Gen. Mgr, RAID
Asst, CGen, Mgr. Adm,
General Counsel

Congr. Relatlons
Finance

Industrlial Development
Information .
Inspectlon
Internatlonsl Affalps
Licensing & Regulaiilcn
Millfary Application
Nuclear Materlala Mgmb,
Operatlons Analysis
Production

Reactor Development
gpeclal Projects
Secrebariat

W, B, Mefool

Jeceretary

COPY N0,

1
E - 6,61162
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ATOMIC ENERGY COMMISSION

LEASE OF HEAVY WATER FOR USE IN REACTORS

neport to the General Manager by the
Directors of Industrial Development and Intfernational Affairs

TH® PROBLEM

1, To deftermine 1f the AEC ghowrld lease heavy water for
demestle and forelgn use in nuolear reactors, and i1f ae, the

condlitlons under which lernses will be made.

SUMMARY
2., The preaent situation with respect to heavy water la

2. A5 a zeneral rale D-s0 18 s80ld both domeatically
and abrecad by AEC in miniﬁum quantitiea of 125 pounds
or more at $28.00/1b, for commerclal use,

b. Export abroad of large quantitles is limited by
internal AEC policy to sale to friendly counbtries
agreglng to appropriate aafeguards,

¢, Domestic non-prefit educatlonal and medlcal in-
stifutlons are loaned hesyy water for educational
purpoaes and rescarch rescbors, The guantities are
limit=d to 10,000 pourids per institution and 100,000
pounda total per filscal year for educational purpcopes
and $¢ 35,000 pounds per ilnsblitution and 70,000 pounds
tobal per flscal year for the research reactor .
agsistance program. (See AEC 267/42 and 267,96.). No
charge is made to the aforementioned projlscta for
normal consumpiion of heavy water, Simllar loans.are
not extended %o foreign research reactors undsz the
grant program, ;

d. ABC intends to loan heavy water to the Carclina-
Virginla Huclear Power Assoclates without charge for
use in its critical experiment and 1s seeking authority
from Congress to 10andngﬂ.tu them at no charge for the

fivat five year perdod &f recctor operation,

3. Although in many statements 1n the press and before the
Jolnt Cowmmittee on Atomlc Energy the ABEC haa indlcated that
heavy water may be elther sold or leased for use in reactors,
no lease has been made and criteria under which leaslng would

-

S
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be appropriaste have not been developed. Until recently, it
seemed satisfactory for AEC not to lease heavy water  Currently,
however, there ig some dissatisfaction by private industry and
foreign ecountries with this polley and AEC hes been asked to
‘lease or lcan heavy water domesticaily and abroad for use in

reactons,

4, Two primary reasona are advanced by those requesting

that heavy water be leased: Y/

&, The amount of money required o puvrchase haa?g/r
water is roughly U4OR or more of the tofal coat of a
research reacstor, Asslstance, in the form of grants,
for foreign regearch reactors is limltsd to 2 maximum
of $350,000, Sinece a heavy water moderated research
reactor requires at least four-tone of heavy water at
& cost of sbout §22%,000, a wmajor part of the U, 3.
asslstance fo aush & reacter would be expended in the
purchage of the necesaary heavy water., The penalty of
ueing heavy water iz high, Purchasing heavy water
cuts down the amount of funds lef't for operating the
programs centered on the resotor, The net effect 1s
that fthese groups prefer to acquire rsactors using

ordinary water because of Hhe much lower capltal
expendituren,

b. There is no ready resale market for heavy wated
in large guantlties, A& purchaser is commlited to long
texm wse or, conversely, to & subatantial los: in the
event the reactor is shut down,

5. The AEC has zdditional reascns [or permitting, as &
general polloy,; the leasing of heavy waber for uwse in reactors:

&, Reactore using Do require considerably less
U=235 to produce resultz egulvalent to reactors
uslng ordinary water, The natlonsl interest in
efficlent use of speclal nuclear maserial warrants
development of reactors using heavy wabar,

b, The lease of enriched uranium and the walver of
the use charge in the case of the Power Demoustratiion
Reachor Program reactors and research reactors 1s a
substantial form of asslztance and encourages develop-
ment and uvae of these reactors. However, at present if
=235 1s conserved by usling D20 in the reactor, the
cperator is forceed teo give up a majJor pertion of this
assisgtance and required to purchaze the DpCG. Thls adds

1/ Goples of corresponderice on ILle in UILlce 0Of INGUAGLLEL
Development and Divisilon of Internatlonsl Affairs.
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heavy

subatantial to his capltal luvestment, Present
admninistrative policy pleces D20 reactors ai a distinet
economlc disadvantage; serves to discriminate againat

and diacourapge development of heavy water reactor
technology; and, converdaely, 1t cheocurages reacteors using
more|y-235,

¢, Present policy f£3lls to explelf the faoct that
heavy water at its present cost of production represents
a great American btechnological triumph. Insbead, the
user 18 penallzed by having to purchase it whereas those
using ordinary water ocan lease the addivional U-235
nesded Lo operate such reactors,

d. AEC has heavy waber in stockplle, Encouragement to
use Do0 by a means such ag leaging if it resulfs in
greatsr demand for DsQ, Will recover some of the
government ts expendi%ure on this maserlial.

e. Loans with or wlfhout a lease charge to the
Carclina=-virginia project would diserlmirate agalnsh
independent efforts to develop heavy water power reack¥ora
unless AEC leased as a general polioy.

6. To remedy the situation, 1t 1s proposged that AEC lease
waber

a, for use in reactors licensed under sestlion 104
of the Act, and . ;

b, for use in simller types of reactors bullt abroad

in thoae friendly forelgn nations who have agresd to '
appropriate -aafeguards. 1/

T. General condltione of lsesing would incluis the

following:

a, AEC would offer to msell or lease haavy water,
at the customerts optlon, in minimum gquansizixs of
one short ton for use az the inltial invencory require-
ment of a rezctor, : )

b, In the ¢ase of domestic research or medioal
reaciors, the lease would be for the pericd of the

license or such shorter perlod as the partles may agree VAL
upon, For fereipn research medioal, test, cr._-—owt

demunstnation!re&ctors, the lease would e for B 4-14-&)
ar gtermined to be & reasofidble estimate, of the

o

L

upeful . life of the reactor or such shorter perlcd a8
the partica may agree in sccordance with the terms of
the Agreement for Cooperatlon.

¢ In the case of domeatlc teat and power reactors,
the leaszse periuvd would be limited fto flve yeare or puch
shorter perlicd asg parties ma ree, but suzblect to
e a e ate Departmen eels we should examine e

roselbillty of leasing under certaln condilfions. Letier on
£ile in the Division of Internaticnal Affairs,

—OFFICIAL-USE-GNLY




OFFICI SE ONLY

renewa]l durdng the perliod that speclal ruelear
material ls alse leased.

d, The lease charge propoged is 4% per annum of' the
publi shed AEC sales price for heavy walher,

@. The lesgee, upon retum of the heavy water,
would pay for coste of repurdfying the reburned
material and for matsrlal nof returned {e.g.
because of loss br consumpiion),

f. In view of the charges payable upon termination
of the lease or returnm of the heavy wauer, the lessze

would be axXpected to . give reasonable asaurarnce, perhaps
a deposit, that he will be in a position to pay the

sharges,

B, It is not proposed to leaze ordinary ﬁakeuup require-
ment regardless of gquantity, These would de svalliable only on
a sale basls, Thig treatment ia the equivalent of charging for
hurm-up of U-235,

9, It iz nof infended that adoptlon of a general polley
to lease heavy waber would replace or affect gpeclal acszlsfance
programs such a3 that for domestic rescaroh resctors and

o3
asducational programs. ([AEC 558/12, 993&&. 2607 /28, and 262/46),

10. Repurlfication of heavy water will be a 1lk=iy area
Lor industyial participation once there 18 & sufflcien’ demand

for the aesrvice,

STAFF JUDGMENT3
11, The Office of the General Counsel and the Division of

Reactor Develcopment concur in the recommendation of thls paper.
The Dlvision of Infformation Services concurs in thie proposed
public amouncement, Ths comments of ths Divisions of Finance

are attached as Appendix "a",

CONCLUSIONS

12, Permitting the lease or purchage of heavy water for use

in domestiec or foreign reactors of the type licersable under

-4 -
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Bectlon 104 of the Aot (resecarch, mediocal, testing, and
demonstration resotors) 1s in the natlonal interest for ressons
ﬂutlinedjin paragraphs U4 and 5 and further sitrengthens our
gasistance in support of the Presidenttaayoms for Peace

progran,

RECOMMENDATTICHN
13, The General Manager recomuends that the Atomic Energy
Commisaton:

a, Egfablish & policy which would permit lezse -
of heavy water for use in domestle or forveisn wesearch,
medlcal, testing, and demonstration rsactors, ia lleuw
of sale, at the requestor's optlon;

b. Note that such leasing will be carried cut under
Ehe general condlticons set forth in paragraphs 7 and
above; .

¢, Note that the JCAE will be advised of this action
by letBer such as appendix "B";

d., Nobte that a puhiic announcement will be nade
simllar to Appendix "C¢";

e, Note that this paper 1s unclaasifiled.

LIST OF ENCLOSURES

‘II' Page No,
APPENDIX "a" - Comments of the Division of PBFinance ,

APFENDIX "B" - Draft Letter to the JCAE . . v « « & 14

0 ~=1- h

APPENDIX "¢" - Proposed Public Announcement . . . . .
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AFPENDIX "A™

COMMENTS OF THE DIVISION OF FINANCE

1, Heavy water is & capital cost of tne reaoctor and is
accounted for ag such, The arguments in the paper for the
lease of heavy water are baged on the higzher cost of heavy water
as a moderator compared with light water, graphite or craanie
aompounds -- yet, in princlple, no one has propoged atd Jor
other type moderators, This higher cost ratio would secm %o
remaln true whether or not the license was lsrusd under Section

. 104 or Baction 103. Leange of heavy water is tanvamouns to 2

capital loan,

2, It ig requesied that the above be zppended to the ataff

paper &s representing the views of the Controller,

. -5 - Appendix 4"
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APPENDIX "R

DRAFT LETTER TO THE JCAE

1, The Commission has establlshed a polley clarifying
its posltion on the lease of heavy wabter to forelgn and
domestic users. Heavy water will be leased for use in research,
medical, testing and power-demonstratlon regctora Lf the

customer prefers such a fransaction to direct purchase.

2. For domestic research or medical reactors, the term
of the lease will be limited to the pericd for which the
reactor 1s licensed. For domestic testing and power-demonstratlon
reactors, the ferm will be limited to five years, subject to
renewal during the period for which gpecisal-nuclear material
is also leased, For forelgn research, medlcal testing or
power~demonstration reactora, the term will be limited o the

perlod covered by the Agreement for Cooperatlon,

3., We have a2ttached a publie anncuncement which wlll be
released shortly giving further information on the lease

arrangsment,

4. We shall be glad to answer any questions you might

wish to aak concernlng thiz polloey.

-7 - Appendix "B
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APPENDTX "C" |

FROFOSED PUBLIC ANNOQUNCEMENT
AEC TO LEASE HEAVY WATER FOR USE IN NUCLEAR REACTORS

1. The ¥.3, Atomie Energy Commlaslon has established a
policy to leape or sell heavy water for use in domestlc or
forelgn research, medical, testling and power demonstration
reactors, Heretofore, AEC transactinné in heavy water were

primarily on a sale bagis.

. 2. The domestle or forelgn requestor will now have a
cholce of leszing the materlal at four per cent per annum of
the sales priée or purchasing heavy water a$ the established
price of $28 per pound. The heavy water will be made
avallable in guantitiesz of one short ton or more for the

inifial inventory requirement of the reactor.

3, For domestic research or wmedlcal reactors, the temm
of the leaae willl be for the period for which the reactor l1s
licensed; for foreign research medieal reactors, the esgtimated
ugeful life of the reactor, Heavy water for testing and power

. reactors will be leased for five years, pubject to renewal
for the duratlon of the perlod for which specilal nuoclear

material 18 algso lezsed,

4, The poesiblility of leasing heavy water will serve %o
reduce substantlzally the c¢ost of & reactor project, encouraging
uge and development of heavy water reactors. The policy to
lease heavy water will also make more funds avallable for
regearch and development to advance the peaceful appilcations

of nuelear energy here and sbroad.
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5. 4ll Yransfers of heavy wabter abroad, elther by

lease or sale, will be asubjlect to appropriate safeguapds
in agreements for cooperation or in contracta contalning

such safsgusrda,
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UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. TI-5 July 3, 1958
Tel., HAzelwood 77800
Ext. L4463

ABC HEAVY WATER PRODUCTION AND SALES

Peuterium (Oxide {Dz0), commonly known as heavy waber,
has assumed an important role in agtomic industry because it
has proved to be an excellent material for moderating the
neutrons which maintain the chalin reaction in nuclear reactors.
The neutrons released in the fission of uraniom-=235 move at
too high a veloclty to malntain the chain reaction in most
present day reactors. They are moderated or slowed down most
efficiently by allowing them to collide with atoms of about
the same mass until they reach:a velocity at whlch they can
eff'sctively carry on the chain reaction.

-

The mass of most materials is too high Ffor efficient
moderaticon. Others capture too many nsutrons or have peoor
physical properties. OF the good moderators [(hydrogen, deu-
terium, bsryllium and graphite), deuterium (as heavy water)
is second best to hydrogen with regard to mass and best of
all with regard to minimum neutron capture.

How Heavy Water is Produced

The amount ¢f heavy water contained in natural water
varies slightly, depending on the source of the water, but
averages one part in 6,500 or approximstely 0.015 percent of
deuterium oxide. Heavy water {DED] is obtained by concen-
trating this very amall proportion to any desired degree of
purity. OSeversl methods of doing this bave been used com~
mercially--namely, dual«temperature chemical exchange, water
distillation, electrolysis of water, and combined elactrmlysis
of water and steam-hydrogen chemicsl exchange. {Further in-
formation on these processes can be found in Atomic Ener
Facts, available from the Superintendsnt of Documents, U.S.
Government Printing Office, Washington 25, D. C. PFrice §2.00,
paperbound ).

{more)
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Of the processes for cuncentrating heavy water Erom
0.015 percent to its maximum concentration of about 9%.75 per-
cent, none is clearly superior thrﬂughoun the range of concen-
tration. Most of the processing cost is incurred at low con-
centration percentages, mainly because large plants with large
heat requirements are necessary to handle the wolume of water
that must be treated. As the proportion of heavy water in-
creases and the volumes decreases in the last stages of enrich-
ment, the electrolysis process, comparatively expaensive for
the early stages, becomes more attractive economically.

The process used by the Commission, in its heavy water
plant operated by the BE.I. du Pont de Kemours Company, Savannah
River, Aiken, 8.0., 1s a combination of initial enrichment by
hydrogen sulfide dual-temperaturs exchange, lntermediate con-
centration by water distillation, and final concantration by
electrolysis. On a mass production basis the process is rel-
atively inexpensive. The selling price of $28 per pound covers
operating expenses, plant overhead and depreclation, and a
general ABED overhead charge.

Current Supply of Heavy Water

The Commission maintains a stockpile of heavy water
sufficient to meet foresgeable needs, foreign and domestic,
and available heavy water plant capacity 1s in excess of these
expected requirements. As a result, the Commission recently
shut down a large plant at Dana, Indlana, and the Savannah
River Plant facilities are baling oparated at a lower rate of

roduction to meet current neads. The Dang facilities are
ging kept on stand-by.

Domestic Sale of Heavy Water

Any individual, firm, institution, or Government .
agency in the United States may purchase heavy water from the
Atomic Energy Commission. No access permit or special license
is required. The minlmun guantity that the Commission will
sell is 125 pounds. Smaller guantitles may be obtained from
commercial suppliers.

3pecial approval by the AEC is required before quan-
tities of heavy water in excess of 500 pounds may be sold to
any one person or concern in any one year. A "Heavy Water
Order Form" should be used for all nom-Government purchases.

A

{more)




Copies of the forms are available from:

Savannalh River Operations Cffice
U. 8. Atomic Energy Commission
"Pogt Office Box A

Ailken, South Carolina

_ Federal agencies wishing to place orders for heavy
water should use Form AEC=375, "Isotope Order Blank,"™ which
may be obtained from:

Qffice of Industrial Development
U.5. Atomic Energy Commission
Washington 25, D. C.

Purchase arders should be made out iIn guadruplicate and sent
to the Savannah River address.

Fackaging

Heavy water is packaged in stainless-stesl, non-
returnable, non-reflllable drums. The drums are of twe sizes,
containing net weights of 125 or 500 pounds of D20 and costing
about $43 and $100 respectively.* The cost of the containers
is added to the D50 charge of 323 per pound for shipment.

Transportation Charges

Uniess otherwise specified, shipments will be made by
express with transpertation charges colleet. The purchaser
should specify whether or not the shipment is to be insured.
Precautions are necessary to protect this material--shipped in
liquid form=-from freezing in cold weather. Heavy water,
although having chemical and physical propertles very similar
to those of ordinary water, will freeze at slightly higher
temperatures than its counterpart--gbout 3.89C as compared with
00C for ordinary water.

# Prices subjact to change-

{more )
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Export of Heavy Water by Private U.S. Concerns

Export of heavy water by private U.S. concerns is sub-
Jaet to licensing by the United States Department of Commarce
and to Part 110 of the Regulations of the United States Atomie
Energy Commission, Title 10 of the Code of Federal Regulations.
Copisg of these regulations may be obcained from the Department
of Commerce and the Atomic Energy Commission (Division of Li-
censing and Regulation} respsctively.

Foreign Saleg of Heavy Water by the AEC

During the past three years the Commission has sold
approximately 250 tons of heavy water to foreign countries,
mostly West Buropean and Bi-itish Commonwealth nations. It is
expected that an additicnal 100 tons will be so0ld to foreign
countries during 1958. There is no general limitation on
quantities that may be sold, and an agreement for cooperation
is not a prarequisite, but sales are arranged in aceordance
with individuzl sales agreements, subject to appropriate safe-
guards to imnsure against diversion to nonpeaceful uses.

Sale of heavy water abroad has been on the increass.
During 1955, only two shipments were made, 20 tons to Canada
and 11 to the United Kingdom. The following year France bought
16.5 tonsi Canada, 10.2 tona; India, 21 tons; Belgium, 5 pounds!
and the United Kingdom, 33 tons, for a total of 80.7 tons ex-
ported.

In 2957, France bought 1l tons, mostly for its E1 ("Eau
Lourd"-Heavy Water) series of reactors at Saclay. Canada bought
63.5 tons, for its NRU (National Besearch Universal} reactor
and for a subcritical assembly at the University of Toronto.

A private Swiss concern; Reactor, Ltd., purchased ¢ tons for a
research reactor at Wuerenlingen, Switzerland. Belgium bought
500 pounds *or research purposes, Australia 1l tons for its
first resea.ch reactor, near Sidney, and the United Kingdom 1l
tons for its civilian power program. 4 firm in Swedan,
Aktiebolaget Atomenergi (Swedish Atomic Energy Co.} bought
28.5 tons for use in a prototype reactor for distriet heating
in a Stockholm suburb. Norway's Atomic Energy Institute pur-
chased 17.6 tons for an experimental reactor under construction
at Halden. Tatal sales for 1957 were somewhsat more than 155
tons.

(more )
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Specifications and Propertlss of AEC-Produced Heavy Water

Chemical Specificaticnsi
D20 content
KMnG,; demand

Tritium content

Physical 8pecifications:
‘Electrical Gcnductivitr

Odor

Turbidity
Physical Properties:
Density

Freezing Point
BuilinglPuint

99.75 mol percent, minimum

1.0 x 105 ETams per gram
heavy water

No specification has been set
on tritium content. ABC may,
upen c¢onsideration of the

* ultimate use of any shipment,

furnish heavy water with
tritium content of the order

ef' 40 microcuriss per milliiliter.
For usss where this level is not
allowable, heavy water may he
made available wlith a lower
tritium content than given
herein. If heavy water of high
tritium content 1s to be fur-
nished, the purchaser wlll bs
notified prior to shipment.

15.0 micromhos per centimeter,
maXimum ‘

None

Clear

" 1.105 gram per milliliter at

259G,
3.820C
101.40C

9.25 1b/egal.)}




