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HANBEATTAN LDISTIRICT IISTURY
BOOK I, GENBRAL = VOLUME lyy AUXILIARY ACTIVITIRS
Chapter 9« Assiastance on the Canadian FPile Project.
l¢ Beginning of the Frojeet. - The early beginning of the Cena-
dian Pile Projsct is recorded brisfly in the doownent whioh was Lasued

in Great Britain, a fow days after the bomding of Hiroshima, under the
title, "Statement by the Department of Soientific and Industrial Re~
searoh, Issued August 12, 1945". Onder the headings “Joint Hritishe
Canadisn-American slow neutron project in Canada®, this document reuds,
in part, as follows (References 1, in Appendix to this Chapter):

"foward the end of 192 it was declded that the slow neutron
ressarch in progress at Cambridge would proocesd wore gquickly and effi-
clently {f 1t wors transferred to & placs geographically neerer to
Chicago where the corresponding Amerioan work was being carried oute

"A proposal wane made to the Canadian Government that a joint
Sritish=Canadian ressarch establislment should be set up in Ganade to
work in ologe toush with the Ameriocan groups The Ganadian Govermment
weloomed the smuggestion, with the result that at the beginning of 1oL3
& large ressaroh establishment was set up lu lontresal under the general
direction of the Hational Ressarch Couneil of Canadas

"Practioally the whole of the Cambridge group, under Dr.
Halban, was moved to Montreal whore the research staff was rapidiy aug-
nented by many Canadian scientists, several new rocruits from the
United Xingdom, and a oertain number from the United Statess The labo~
ratory was at first directed by Drs Halbans ils resigned this position
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early in 19y, and Profe Je De Coclioroft was appointed to sucsseed him,

“During the apring of 194l the imsricens joined satively in
that projeot which now becsame a Joint Hritish-fansdian~imerioan enter-
priu; Its scope wam enlarged and in 194l a site was soleoted on the
Ottaws River, near Potawaws, Ontario, for the construction of a& pilot
scale pile using huvy water supplied by the United States Govermment
es the slowing~down mediua®,

2. Purpose. « The projeot contemplated the design, oconstruction
and operation of a heavy-water-noderated pile pilot plant, for produce
tion of both plutenium and U233, and the able Canadian and British
sciontists who were engaged in experimental work in lkntreal were cager
to undertake i1t, with the nocesssry asslatance from the United States.
The group was then headed by Prof. Cockeroft, and some of its asmbers
had partioipated in the carly stages of the United Statas projects

1% was an opan question whether heavy water might be more suite
able than graphite ss a pile moderator, but all conoerned sgreed that
the poesibility should not be over-looked and that a uranium~heavy
water pile of more than expesrimental sigse should be built and opersted,
to extend and supplement the knowledge expssted to be zained from the
axperimental P~9 pile which was then about to reasch operation in the
Argounne Laborstorye The principal resson why the idea of using hesvy
water 88 a moderator had been discarded for the full scale plutonium
procduction plant in Hanford was the diffioculty of manufaecturing hesvy
water in suffielent quantity in the time expeoted to be avmilable; tut
sound longe-term planning diotatsd that cereful exploration should be
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made of all posaibilities of the use of lwavy water as & noderators

An important additional purpose of the project was % insure that
the Canadian ond Sritish mmﬁm in Canedn would have facilities for
nuclear physiocs experimentation, inoluding significant quantitdes of |
various fissile materials, ag well as the pile 1tself and all its suxe
iliariess Thess facilitles thoy were naturslly weory koem to havee

In & later paragraph hereln some of the benefita expeated to aoe
orus to the United States from this project are sunumersted. Thews
sorve to amplify the pgeneral purpose of the project insefar s the
' Onited States is concerneds | |

3«  British-Canadisn-American Co-oporations = The aotive parti«
cipation of the United States in the project, which degan in the spring
of 1gld;, as desoribed in the Britlsh statemsnt, was preceded Ly diseus~
sion emrly in that year Letwsans Mur Gensrel Le Re Uroves, Commends
ing General of the Meahatten Distriots Profe Sir James Chedwlck, teche
‘pienl adviger % the fhibea Kingdom members of the Combined Folloy Come
mittess snd Dean Co J» imoKensis, President of the National Resesaroh
Council of Censds. The Combined Folioy Committes, &t & mesting om 17
Pobrusry 194, hed appointed thoss three msn meambers of & sub-ocommitbes

"t advise on odet, fessibllity sud time sshedule for construction of a
heavy watar pile plant under joint imerioan~iritish-Cansdian ausploes,
to be loosted in Canada mnd t0 use heavy water producod in the United
States"s A ocomprehenalve report by this subecommities was spaepted and
spproved by the Combined Folioy Committes at its mesting on 19 Septembsr
159l As stated in this repors, it was "prepared after techniosl
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disoussions as to the poesibllities for the ocomstruetion of heavy
watey pilas with sesrs. A, B Compton and Ee Feymi, end others, at
Chicago, and with essrs. He Halbun, 8, E. Kowsll, aud others, at
Yontreal®. (Reforencest 2, 3, L)

In My 194}, an agreement was negotiated, whersby the danhattan
Distriot nnd the Montreal group, under Dre Je Ds Cockoroft, would
interchange information essential to the comstruction of the Canadian
pile (Referencess 5, 6)e This agreement wae mmplified by subsequent
additional declasions, DBecause of ssourlity restrlotions and because it
was esgential to avold delay % any important part of the program then
belng prosecuted with the utmost speed in the United Stutes, this
agresment was lisdted within preseribed boundse Information from los
Alsmos snd Henford was zot te be divulged, and this left the Metale
lurgloal Laboratory snd the Clinton Laboratories as the main souroes of
information for the Cenadisn growps W#ithout secess to Anformation from
Hanford, the group was compelled in large measure to develop their own
ehemical extraotion meﬂﬁei. Independent development was necessary
in some phases of the project anyway, bescause of the novel features of |
the proposed plant, and it is believed this has had further advantages
also in tending to incresss ithe general progess knowledge to beooms
avallablee

The agresment, with its later supplements, also provided that
certain oritiosl materisls, including samples of irradiated metals,
would be furniszhed by the Unitod States (Heferencess 5, 6)e

Through deolsicns reached in meetings of the Combined Policy
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Comml ttee's Suboormittes, the United States agresd to ship tw lontreal
considorable tonnages of heavy water and of Uranium rods for uss in the
projects On &6 Howsmber 195, General Groves wrots a lstter to Sip
Jamss Chadwick emphasising the fact that this maberisal was being fure
nished on a temporary loan basis and must be handled with utmost omre
(Reterencet 7)e

The materials fwimished have included over 19 tons of heavy water
and 5 tone of pure wranium metal, on loan, and alse samples of pure
thorium and uranius, dosens of irradiated smmples of ursnium and thorie
um metals and salts for developmmt of extrastion procosses, and smmuples
of fissionable materisl, Instruments snd drawings, and hmdreds of ree=
ports and other items of pertinemt information, as well as the sdvisory
serviges of experiencsd Unltad States seimutists, have also besn fure
iieheds The Tuited States hms also sold outright o Canads 10 tens of
machined uraniue rods for Awn. in the pilet plant, of purs metsl not abw
tainable outslde the United States (Reference: 5).

The irradisted ssmples (or slugs) of uranium and thoyiws oarbowe
ate whish were furniashed by the United States for the Cemmdimn project
omss from the pile of the Giinton Laboratories in Oak Bidge, Tenns
Soue coalibrations and irredistions of ssmples prepared in Canada have
bosn carried out at the Argomne Laboratorye The heavy water whioh was
furnighed was the produet of the P=) project (See Pook IXI)s EBoth e.-
heavy water and the metal whioh were loaned by the hited States are
still at the plant and are reported on regular inventories of matoerials
as on loan from the tnited 3tates projeet (Reference: 3).
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During late !y of 1dys Dr. Cookaroft and other senior scientists
of the tontreal Group, including Urs. Halben, Newell, rlucsek, Volkeff,
¢inns and Fontecohvo, visitod the Metallurgionl Leborstory in Chicagoe
A comprehensive ssriss of meetings toock place, extending from 25 to 27
May 1gllie At these snd subsequent meetings, meny of the problems in-
volved in the contemplated project ware dissusseds The nited 3tates
representativos who attended included Drase. Compton, Alligon, datson,
¥igner, &:j;neaa, Greninger, Young, i}ﬁlingar, Creuts, Brugspan, snd
Jacobson, of the Yetallurgieal Laboratory, and jors Benbow and
Potersom of the knhatian Distrliets (Referencess 5, 8, 9, 10, 1ls)

Among the speecifloe subjeots diseoussed at theas mestings wers:
film formation, sctiwvation of offlucat water, gemeral enginsering,
ehislding, health hasaprds, lattice desi;n, oondtrel and stability, boil-
ing digemse, light end heavy water ccoling, produstlon of U233, csuning,
water treatment, zereral organisation of the intreal group, and
liaison with the Manhattan District.

Jenernl Groves estahlished a linlson offies in ibntreal, whioch
wed later given the name Evergresn Ares, and he saslgned Mjor e 3
Benbow sz Lisison Offiser, to represent him and to implement the inter-
change agremment. As his salontifie representatives and advisers, and
to provide limlson with the idetellurgiocal Laboratory, General Groves
agsigned Dre #e Ve Watson, physioist and Ir. John Re Huffmen, chemleal
enzinesr, to the Wontreal office« These sonlor and experienced soien~
tists worked olesely with the lbntreal growp until November 1345, when

they were repluced by Drs Uecorpze L. %ell, physioist oud veteran pile
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expert from the United States pile projects In Deocsmber 195 Major
Pe Firmia repleced Major Benbows ikjor Firmin was in tura replaced by
Colonel Ae We Nielgen in Pebruary 13i6. (Reference: 5)

Unlted States assistsnoe continued from ey 1ol to August 195,
when ensotment of the Atomie Energy ut’of 1945 (approved by the Presi=~
dent 1 Auguat 1345) suspended all interchange of restricted information
and oritical matorials. Pending determination, ot high level, of poli=
cies for Britligh-Canedisn~imerioan co-operation with respect % egree=
nonts made prior to the paesmge of the Aot, this suspension contimied,
but the United States repressnimtives remained at the project as cus~
todlans of UsSe property, as Maison for declasaification, and as ob=
sorvers, and the ssterials loansd by the United States were retalned,
with status unchanged, by the Cenadians (womilé, Seoe 10)s

dndey the Cenadisn Atomlo Esergy Aot of 1995, which wes snacted
31 August 1946, full responsiddlity for the control of atomic energy in-
Canads was placed upon sn Atomie Emergy Contrel Boards (Reference: 13,
pe 25s)

With the establistment of the Atomio Energy Research Laboratory
at Hsrwell, Dideot, Bngland, s considerable proportion of the British
porsonnel &t the projoct was called back % England. This loss in
pmluiemmumm sous axtent = at least in manpower if not
in experisnce = by the asalgment of.other Harwsll psrsomnel % the
Canadian projeet for several months of treinings #hen the sltumtion has
stabilized, it is anticipated that there will be at the project a group
of about 4O on the Britigh pay roll {out of a totsl of approximately
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220 moientists and engineers), but the turnover within this group will
probably be appreciable. (Refersnces 13, pps 10, lls)
L« Desgripticn of Plants

3s  General, » The Csunadien, or NNk, pile, is termed a hwavy-
water-moderated pile, or & “polymer® chaineroaching pile, of pilot plant
scale. By July 1o, the projoet, then, as stated in the Hritish euw
nounoement, & joint entarprise of England, Canade mod the Unitad States,
had beoome tentatively orysitsllized; a site was seleoted and from thas
time on the offortas of the Hatlomal Research Counoll Laduratories were

songentrated on design snd coastrucilons

An exeellent desoription of the plent may be found in "The
Genadien Pils Pilot Plant  Interim Report on Design and Construotica =
Constituting a FPinal Report by John Rs Huffuen”, written as of 1 Decea~
ber 1945 (Referenoss ls}s Although sconstruction had not yet been coms
pleted at that time and althwugh the deslgn of some purss of thwe prow
osasing equipment had not yot boen dotermined, Drw Buffmants report and
the drawings ssoompanyiag 16 are still esseniially scowrsts insofar as the
sajor features of the pile and of the plant a3 & whole are concerned
(Reforsnoss 8)s Enginsering changes made sinee his report was written
have sen minor ones in the auxiliery, sarvice, and sxtraotion sysbtemse
(1t may be ussful o interpolate hers that although construction was
subgtantislly completed before 31 Decemder ).éhﬁ, operation wae still
several months in the future on that date).

Excellent supplementary information, particularly with respect to
the extrastion processes, whioh had not been deaigned whean Dre Huffman
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prepered his report, may be found in the "Terminal Report Covering
Pordod Octe 22, 1945 to Nove 30, 106, by Dre Goorge L. Weil, dated 26
iy 197 (References 13)«

It 19 not necessary nor adﬂﬁbh to repeat here in any detail
the dssoription of the plants A brief cutline of thw major featwres
will suffice.

‘bs  Blbes © The sits selected for construstion of the plent
is on the Ottaws River near Chalk River, ntarics (The British state-
ment quoted herein ahove deserides the site as near Petnwswa, Ontarics)
The ares oseupied by the plant btulldings and other facilitles com=
prisesy roughly, & reetangle measuring approximatsly 1500f¢ by %,000¢,
or about 100 soress In addition, the project has required the con~
strwotion of & village for living mﬁd&uom and services for the
operating and directing persomnels This is described as losated on e
oove in the Cttaws River ssven miles weat of Chalk River, Onbario, and
about 12 miles by road from the plante. The village has been named
Deop Rivers

e« Design of Piles
(1) Fower Lavels, Cepacities, and Flux. - The ohein=
ressting unit is & polymer (haavy water), hetercgmmecus, normal-weter
cooled, slow neutron pils, designed for 10,000 kw ocutput, first estie
anted to require 18.9 tons of heavy weter and 10 toxs of wetals Orie
ginally, in July A9L, an output of 8000 kw, estimated to require 13}

tons of heavy wmater and 83 tons of metal, was proposeds As & result of
later desisions on some of the design problems, however, influenced by
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the avallablility of oritiosl materials, prineipally heavy water, the
design power level was raised to 10,000 kwe Por oxample, «ro decisglion
to use pormal-water occoled, alumimme-sheathed uranium rods rather than
heavy~wa.ter cooled, stainless steel-sheathed uranium rods allowsd
higher power output for a given quantity of uranium and heavy water, oy
sonversely, allowsd lesser quantities of thess arditiocal materials for a
givan power outputs ales, the decimion to use a lattios spaeing for

‘  least aritieal volune, W conserve ariticsl materisls, made possible a

highey powsr level for a given quantity of heavy smter. Then, after
the deslign of the pile was determined, further estimates gg that
about 15.7 tons of heavy water would allow a pewer output of 10,000 kw,
whereas S.w tons of heavy water « the maximum which the design would
permit ~ would allow am cutput of 21,000 love A littis over 19 shore
tons of high grade heavy weter wers finally mads availatle by the
Tnited Statesy therefore, it is auntioipated &3@. within the limits dee
suribed above, 10,000 to 21,000 kw, the power level for steady apere~
tion will be determined by the effielenoy of cooling, permissible in-
Rderior temperatures, radiation, and decomposition problemss (Refer~
enoess 8, 1i»)

The estimated produstion enpacities of the pile are
likewise subjeot i®» wariation, dependent upon the power level at which
it will be operateds It is ostimated that at an average power level of
10,000 kw the pile would produce 7 grams per day of plutonium and 0.5
greus per day of 233, with sufficoient surplus resctivity to produee
the tracers estimated as required sunusily by the United Kingdom and

910
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Canada for medical (both researeh and therepeutio), industrial, bioe
logical, and other laborstory uses (Refersnces: 5, 15)s As mn exporie
mental sourcs of neutrons, it 1s estimated thet s maximum neutren flux
of betwsen 1033 and 1014 square ewntimeters per sscond will be amile
able (Reference: 8).

(2) The Plles (Reforoncess i, 13.) = The pile itaself
consists prineipally of an eluminum tank, 8'=04" GuDe x 306" high,
built as & oallandria, with 190 alumimum tubws, 23 I.Ds and 1/16"
thiok, trisngularly spaoed 6=13/16" center to centers fThis tank was
senufactured te slose spevifications by the Andale Gorps of Philsdelphime
It serves the purpows of providing & container for the heavy water
‘modsrator and npnm oylinders for the sscommedation of the wranium
rods, for the production of plutoniume The uranium rods, 176 in
number, properly sheathed in alumimms sheaths snd sach mirrounded by a
sooond alusinum tube, to provide & 0.1” cocling water annulus, hang
freoly in the alumlmm tubes of the callandria. Similarly, the remaine
ing 22 of the 190 tnbes in the callandria are waed for 18 ceatrel rods
and Iy shut~off redss All the rods - urenium rods, control rods and
slmtmoff rods « are intershangesable.

The urenivm rods, &s supplied, are 10%«3" overall in
length and 1.360" in dismstere. They were fabricated in the United
States, by hot rolled processs

Surrounding the oylindrical pils tank, suscessively,
are the followings

(a) an air gap 13" wides
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{b) e graphite ring 9" thiak;

(o) an air gap 23" wides

(d) s graphite ring 2" shioks

(o) an air gap 13" wide;

(£) the first ssotion of the cast iron alde thermal

shield 6" thieky

(5) sa air gap 2" widey

(h) the seaond seetion of the side theymal shield 6"
thiok)

{1) en air gap 13" wide;

(3) the side bMologleal aldeld, of concrete 8 fte
thigks

The 23" sir gap in the graphite reflestor (item (o)
bobtwesn the twe graphite rings nbovg). is previded as a space in whieh
o bang rods vontalning thorium wbmmo., for the production of uwranie
wa 233. The other alr gaps are provided fur scoling and for convenience
of ersotions

The thorius oarbtonats rods are 1657" 0.D. sud sre
mounted 4" ocenter o center in the gap in the graphits reflsctor. 4
total of 92 oould be hung in the aweilabls speoe, except that inter-
ferenoe with various psrmanent water or gas pipes and experimsntal or
instruaent holes would result) therefore at least 12 thorimm owrbonate
rods earnot be inserted., Uecasionally when high intensities are re-
guired it will be necessmry to 1ift some 13 more rods out of the re=
fleotor; also, certain experimental hole siugs are plerced by rodas,
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which must be removed during sxperimentation.

Ismmdisely sbove the pile tank are thres vertioal
seetions of & misr~iron thermal sghield, esch segtion uen-ilﬁns of 2%
iron, 6" Hy0 and 4" iron, water-gooled and ges-vented; above this
thermal shleld 4s & & £t. thick conorsts blologieal aliield made of four
trays onch 1} £t thioky and this is coversd by & top "master plate®,
of " stsele AJ) these avctions are ssourately keysd together and are
pieresd by 198 heles sccurately aligned with the tubes in the pile
toanke |

Above the mmster plate there is o mpuos 5 £t high
for the mocomzpdation of: svoling wator manifolds and fesdersg alabe
off rod controlling mechanismsi snd racks sand pinions for driving the
control rodes |

Adove this space, for further protection agninst es»
aspe of radiation, sn ironewatver shield 16" thick is provided, with a
oiroular genter section plerged by two holes and so devised that cns of
thase holes onn be rotated te mcourats aligrment vver any ons of the
198 tube positionss .

The pile texk is supported on an aluninum frems with
an almminum slide alcdrt, which in turn rests on a bottom thermal shield,
348" thiek, water«ecoled and geewvented, in four ssotions, sach seotion
oonsiating of 2* or 4" iron, §" B0 and 2" or 4" iron. Next below ccmes
the bottom master plate, of L, stosl and below that a 46" masonite
shielde All thees sections below the pile are likewise agourstely keyed
and pimﬁ by 198 holes scourately aligned with the tubos in the pile

S/ DATA
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The uramdum rod asassmblies extend some two to three
feet below the bottom master plate and are connected to cooling water
exit manifolde in a room below the pile whieh ias completely lined with
3" of leads The oxit manifolds are connsoted to water mains whish join
to form & 20" exit main,

The whole structure is about 34* in diameter and
stands about 28¢ mdove the floor level ofithe pile bullding = the betw
tom of the plle tank is 2* above the floor level. From the fiser level
of the poom below the pile to the top of the topmost shield measures
L3vegt, 7 ‘ ‘

followings

The experimental faoilities of the pile ipeluds the

3 padial 12° disneter axperlmental holess
12 radial L* diameter experimental holesj
18 radial 3" dismeter ‘selfeseorved” experimental
holes, providing for easy insertion of swmples)
2 tangentisl pnsumatis holes, 2% dismeber at the
" ineide ends sad 9" diemeter a% the ocuter ends, provided with & mewsatic
mechanisn for repid oharging and dischargings
2 thermal colwms, 5'=9” square, stepped cus % 68"
squars &t the outer sndej
2 vertical selection holes, 6" dismeter, one at the

inner end of esoh thermal columg
1 central thimble, whiah 18 & vertical 53" X.bs 3*

Iedly
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tube in the exeot center of the alumimm pile tank, pruviding space for
irradiations and experiments at the higheat intensity,

In addition there are 12 instrument holes, Ti" ia die
ameter; also some 24" holes which wers intended for instrumsnts lut were
lateyr deoided to be too gmll, snd will e awllable for experinental
purposess

There ares some 755 instruments outsids the pile
struoture proper, for sutomatically teipping the piles the largest caie-
gory of these {a 704 pressure switches, loemted on 175 water tubess
There are alsc some 4l other instruments asscoleted with the pile which
will sound slarms or Wwurn on lightes

(3) Auxiliariess = An extensive gooling waiar aywtsem
has boen provided. It was estimeted that 4L00 Imp. GPM would ke neces~
gary for gooling tlw uranium rods alons if the maximun velesity, 20 £t
pot 886., were used in all the aanuli. The system ineludes sn 500,000
Tep. gallons reservoir, with high pressurs pumps o pump the water
thorefrom through a 20" maln to the hesder at the top of the pile, and &
head tank of 100,000 Imps gallons espacity, floating on this line, 340
fte above the water level in the delay tanks herelnafier mentioneds
From the pile, the water flows through & 20" main to two 250,000 Impe
gallons delay tanks, whioh &llow an hour esch for the decay of setivity
before the water is dischargeé to the river. Low pressure pumps are
provided for ues during smidowns, and the differencges in elevation bee
tween the bottom of the main reservoir and the top level in the delay
tanks and betwoen this level and the tops of the wuranium rod assemblies
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in the pile will produce at least a slow flow of oooling water even if
all pumps should £ail at onoe and the head tank should be empiy; even if
a pipe should burst between the main reservoir and the pile, a slight
flow beokward from ths delay tanks would resulde Various alaym and
tripping cirouits for pile shutdown would of course operute in case of
water or power failure.

| In addition to this water cooling ayastem, the pile suxe
illsries inolude: & heavy-wabter alrculabing and oooling system, with a
liguid level oontrol; & helium oirowiating and drying system) & heevy
water resombination system to recover decomposing hesvy water; and qool-~
ing fasilities for the graphite reflsctor, the thermal shielding, the
thorium cardonate rods, and the almt=olf rodas

Anothsr important end extengive auxilisry of the pile ia

~ the equipment provided for the handllng and storage of urscium rod and
thorimm carbonite rod assambliese This squipnent includos: a large
vertical lead container, m‘ 35" migh and welghing 35 ions) means for
trangporting the container from the top of the pile to & sonorete
ehizmoy (with 37 thiek walls), lochted over & water treuch; & main-water
trench, 47~0" wide, extending 310 ft. out of tho pile buildings a hori-
sontal carrisge, 35' long (with 2 rods capacity), on rails rumning the
full leungth of the treseh (13' under water), with meauns for running one
end of the carriage up intc the chimney and tranaferring the rods fyom a
vertical poaition in the containor w a horizontally supporited position
on the earriages twe slde wvater trenches, 12! wide, extending from the
main trenoh to the plutonium and the u23) procasa bulldings; two storage

Jedb
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busine, one 33'x39'=3", whish oould store all the full lemgth rods (176
uraniuwm and about 90 thorium eartonate) in case of emorgensy, end the
other 13'=6"x25%, both loeated adjacant to the mein ‘trenche

ds Bxtrastion Procosssa. (Reforencsss i, 13.) « After the

thoriun oarbonate md‘mntun rods have beon removed from the plle, it
will be nsosseary % process them chemically for sxtraction of the final
products, uwranium 233 and plutoniums For both materiale selvent exe
trastion processes will be used, diffaring of course m‘mcma and proe
sadure.

(1) Urenium 235 Processs = As first designed, the u~
ranian 233 was %0 be obtained from the thorium carbonate rods by the go-

oalled mangenese dioxide and column extrsotlon methods This process
eonslats, bdriefly, ofs (a) dlaslution snd yemoval of alumioums (b)
dissolution of thorium oarbonste;s (o) remowal of 91 Fa 233 (sn isstope
of protesctinimm, referrsd to by the code number "13") hy msnganese die
oxide (Mlp) trestments (d) selvent sxtraction of WR33) (e) deeay of
protosctiniva solutionsy and (f) handling of wash solutions.

latve in 1945, after the design for this process had besn
completed, desiaion was made to change from the manganese dioxide treeal=
ment and colusn solvent extraotion process to the so-called ethioeocard”
bateh solvent extragtion method which head been under development for
some time. This decision was influenced hy the fact that supply pro~
blems and mechanieal handling diffioultles militated againat the manga«
rese dloxide purifioation step, the sole purpose of which is to permit
subsequent oclumn extraotion 1t be relatively free from beta activity by

Ded7
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the removel of most of the fsotope "13". Lxtreme diffioculty had been
expesrienced in obtaining ithOp of the required purity snd in suffiolent
amount for plant operation. ,m new prosess maploys batoh solvent ex-
traction of U233, In hﬂ.ef.‘ the Qﬂlm‘eﬁen is an follows: After re=
moval of the aliminus jJaocket iz NaOH, the irradisted ‘!M@, u‘«uelm
in @0y, and the slution is nsutralised with wmonise The addition of
soditm diethyldithicourbamate forms & complex with the urenium 233,
This complex ias then emtracted by & bateh solvent procexs, using hexons
es the solvent. Time saving is an lmportant advantage of this process,
ag 1t has bemm uﬂam that 4t will require less ﬂua one hour, as
compared with 10415 hours required for the mengansss dloxide trestment
snd oclumn extragtions - B

A mﬁﬁnu- eoim extraotion pnoui for U233 hes aleo
been developed and s being MM, for eventual full scale use at the
Ohalk River plants | |

The “ethdo<sarh” pﬂe@u uses the sums rod handling and
dﬁabhﬁm stepa as were previously designed for the manganese dioxide
and column extpaction masthods In fact, most of the mm.ooi provided
for the osrlier procsss remained unchangeds s principal dittwm in
the greater wvolume of selution 0 be mndled in desay slorege, as that
solution in the new progsess will coutaln the thorium as well as the wn-
deoayed Lisotops "13",

(2) Plutonium Process. - As originally proposed, the
plutonium extraction process would parallel the U233 extrsetion processe
The ssme type of rod hendling and disselution would be used, end similer
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buildings would be required for houasing the prooesse The solution would
be delivored as & sstursated UHH eclution, and twe batch extraction proe
senses have been studied, "Zhe Trigley Process” mﬂ "The Sther-Trigley
Process”. Both these processss use triglycoldishloride (:'ng-y") and
oarbon tetruchloride; the latter proceas uses sther to remove the bulk
of the ursnium before using the "Trigley", therebdy reduoing both the
musber of operations and the wlumes of waste solutdonse

It is proposed, at lesst for initlal opsrations, t0 use
the Trdgley Prooess, whioh mey be described, briefly, as follows: The
rod is dlesolved in m‘wa. The resulting solution is saturated with
¥H0, and the slvent is extrasted with "Irigley”s This slvent exw
tracts the plutonium, some of the urenium, and some of the fiesion pro=
duotgs The extract is then passed over satureated Hﬂhma lution which
removes nost of the urexium and fisslon products, leaving the plutonium
in the solvents Although two methods (bdesuth phosphate and ferrie
soetate) have been developed for the final purificetion of the plutonie

um, &t the end of December 195 it wae still undesided as % which %o ine

stall in the plante

Investigation has shown that the extractlon properilies
of "Trigley" depend upon the presence of "impurities”, s yot unidenti«
fied, in the aolvent. Thess "impurities” appear after the solvent has
"aged”, and therefore 1% seems probable that they are decomposition
products of "Trigley"s An empirical process for "aging” the "Trigley”
has bsen developed axnd it is felt that the extraetion as planned can be
made %o work setiasfeotorily.

|
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Development work has also proceeded on & contimwus
sountorecurrent, colum extraotion method; meanwhile, Lessuse of the
large wlume of waste solubions preduoqd by the Trigley Process, wasto~-
storuge facilities have besn provided end atiempts have been continued
to develop the so-called Ether~-Trigley Proeesss {(whieh would reduce the
volume of the waste solutions, as previously noted,)

e General Layout. (Referonces li.) = The plant comprises

more than 60 buildings and other faeilities, located on the sits on the
Cttewa Biver previously desaribed. |

Mng the more important 2f-the items in the general layout
ares

the pile bullding, sad various suxilisries (the pile bduilding
1s M5'x11'x850 highy & 25 ton orane, with clear lifting height of 65!
from the floor, runs the full lengih of the huilding)s the various
ehemistry, physiocs, and other laboratoriess

the dissolving and extracting buildings and various suxiliary
raguium

the powsr house end substations

the main werk shop snd verious other shopss
/ the water treatment plant and warious expsrimental water
buildingey

the aain reserveir snd warious tankes

the sowage disposal planty

the adainistration Julldings ths gate house; the medionl and
blologieal bnﬂdings; the cafeteris, garege, firehouse, and various

920
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other service faoclilities]
the "ZEEP" bullding (See pare 5, hereinafber).
f« Deep River Villages « The village for the workers at the

plant, Deep River (sses subparagraph b. above, “3ite"), was planned to
provids housing for 500 opersting workers of Defense Industries Limited
and 170 workers of the Hationsal Researsh Couneil, and thelr fumilies.
Primarily becsuss of an inorease in the sire of the operating staff (now
eatimated at about 620) housing facilities are at s premiume. There are
now well over & thousand permanent inhabltantss Thers are 50 permansnt
houses with one-family, two~fumily, or four~fesily unite in eaohs also,
about 170 "Har Time Houses", wmostly of four room units, have Been moved
M other sites in Cansda and re~erdoted at the village; 12 dormitories
of & bunk~house typs have bean provided for payrell porsczmel. A Staff
Hotel provides scocmmodations for 200 perwons, with loungs rooms, recreo=
ation yooms and dining halls The village alse sontaine: & gmnersl
cafetorias & shopping senter) & garage; s community hally a gramosy
sahools . Jibreryy tomnis courtsy and othey facilitios necsssary for an
independont town (Referencess i, 13). |

ge Construetion and Operating Contrastorss = The plant has
been conatrugted by Fraser=Brace Company under subuontract from Defense
Industries Iimited ("D.I.L"), of Canadas it was originally planusd that

Delele also operate the plant, in ccoperation with the NeR.Ce, wiv would
perform the experiments, but the Atomie Energy Control Board (which was
instituted by the Canadian Atomic Energy Control Aet of 19L6) mssigned
the responsibillity for operating the plant and research facilities of
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Chalk River to the NeR.Ce Actually, the Cenadian ga_wmmt" s oon~
struction contraet with Del.Ls will de terminated when the chemical
plants are esentially ocompleted, while the operating contract will be
tarminsted when the pile and its accessories have passed the initisl
operating stage (Reference: 1%, pe 25)¢ Fraser-Brace Co. started con-
struction in September 194 and the pile and its equipment were turned
over officlally to Delelas on 15 August 1048 (Referencer 13, p« 3)»

5+ “larc fnergy Exponential P1le", or "IREP"s « Ae the dealgn of
the Cansdisn pils pSilot plant proosedsd, with centinous astive ap-
sistanas fyom the Tnited States, it soon beosme evident that 1t would be

impoasible to mest the target date whioh had besn set for oompletion,
Potyunry 1945, prinocipsaily besauss of the complexities of design and the
limited sise of the staffes Ths Hational Ressarch Couneil ascordingly
proposed that gonstruction be undertaken of & "Zero Emergy Exponsantial
'Pile™ at Chalk River, to provide mushenseded sxparience end infermatios,
before the pilot plant wuuld bs in operatione The United States repre~
sontatives seriously questioned the edvissbilivy of this proposal, for
the following ressonss 1% mlght not be possible % construct the ZBEY

mush in advance of the larger plant; the ZEEP might interfere with the
progreas of construotion on the largzer plants Leoauss of the limited a-
mouat of heavy watar available it would be necessary to wanafey the
hesavy water from the smaller to the larger pile befors the letter could
be fully operated, and there would be danger of losses of material in
punping heavy water between the two plantsp and the value of the ssaller
reacting unit in comparison o an exponantial experiment was
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guestionables Usneral Groves wrote s letter to Sir James Chadwick in
Eovember 194, reising thess points (Referones: 15)s The proposal was
finally agresd to, however, upon the insistence of the Cenadian group,
but subjeoct to the condition that the comstruetion and operation of the
ZEBP would in ne way interfere with oy delay the design and construction
of the pilot plant (Reference: 8).

The delays in completion of Lhe ’guni M‘ which have un<
questionably been long end mmercus, csunst be atitriduted t tims spent
on the ka.unthoomr hand, the operation of the ZEEP has certaimly
been of benefit to thoss &t the projeet, providing them with a wealth of
information and experience, and ths Uhited 3tntes shares indirestly in
these benefite, bsosuss of the more efficient and effestive opsration of
the pilot plast which san be anticipateds |

Opsration of the IZEP started om 7 September 1945 and it has
eyomm almast gontinucusly sinee (Referenser 5)s It in the first )

. ohain remshing pile to be operated cutside the Unlted States.
o In nopmal operation the ZEEP uses about 5 tons of heavy water and
3% tons of uranivm metal, It was designed and Buillt to cperats st aboud
' 1/10 watt power output, sud when the ochaia resction was wstablished
(when the suitiplication feetor, K, becsms greater than 1), it was found
that the eritleal wolume was exactly that prediscted from ealeulations.
later the shielding was inorsased and it beoams possible to operate the
~ pile continuously at 3.5 watts without exeseding the toleranses for an
oight hour exposure. For periads of the order of minutes the pile has
been flashed to power lovels of 30-50 watts (Rotmu-'a 17, 13)s
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The construotion and operation of the ZEEF sro briefly deseribed
in a publication of the Kational Ressarch Coungil of Cansds, Division of
Atomie Energy, entitled "The Low Energy Pile at Obalk River, P.De = 207,
a Lesturs Delivered at the Nuolesr Fhysies Conference, Montreal, 5 Gep-
tember 196, by Be W, Sargent®, dsteds Chelk River, Onterio, 25 No~
vember 196 (Referemces 17)«

The principal features of the pile may bs described as follawss

An slhamimus tagk, 6'=9" ia dimmeter, B'-6" high, with dlshed bote
tom is suspended at the top direetly, and oentrally, from a shallow
structural etesd box, whieh is aupported high above the floor on fouy
stesl postse The maximum capusity of the tank is about 10 tons of heavy
waters The stesl box, which is costed with 0.010" statnloss atesl, is
divided into compartmentsy & squars central mwwmt over the opw
tap of the bank, from which a lattice of uranium rods is suspendeds and
foup narrow somphrtments &b the sldes wileh houes the mechasioal cone
trolee mmwurmum.h square and the specing of the
rods 1s ospadle ot Mﬁm within eertain limites The individusl
rods, made up of aboﬁmduMwh m«mm;&zmm
tuhummamdﬂmﬁnaﬂyhynmlmwtmumw
which bridge the open top of the M The stesel bmoariphtﬁﬁﬁh
eopper, nickel and ochromium to prevent eorrosions o

The ocentral compartment of tlié sbesl box is olosed with a squsre
11d and gasket after the 1attice of upaniwa rode is suspended from the
besns inside, The task is surounded by & grephite refleotor arcund its
sides and underneaths In & basmment under the pile there is o plimbing
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system for drying the tmko and for pumping and storing the hesvy weter,
The storage tank is of stainless steels The heavy-water level within
the resctor may be ralesd or lowered by opsrating a stainless sitwel
goar=typs pump, which oman be run in sithor direction,.

Other items of squipment insludes & "sarem valwe”, or large gate
valye, which may be used to dump the heavy water inte the storage tank sa
& last resort, in osee the power yuns away; fasilities for psasing hot
air through the slosed aystem and freesing out the moisture in a re-
frigereting unity twm sets of four shut-off or smargempy sontrol rods,
of csdeium ccated steel tubes, and thely oporsting mechentisssj fouy
sperations) eontrol plates, of cudilum ccated steel, suspended in the
%P betwosn the side of the tank and the graphite refleetor, and their
operating mechantensy and the main control boarde |

6s Progress snd Costss

s Complotion Datee = It has been stated in & previous
paragragh that the desize end eonstruotion of the Ganedimn pile pilot
plant waa subjected to meny delays, wlmlpam tegnuse of the m..
plexition of the design and the limited sise of the "‘5"‘““" The first
 cumpletion date set, Fewruary 1gi5, proved to be utterly unattainable.
The completion date was set forward to January 1946, then %o Desamber
19l5, and finally o Mareh 13,7, wiioch wee beyond the termination of the
Manhabvtan Distriot History (Reference: 5)}s 4s of 31 Deveaber 19I5, howe
sver, the design snd gonstrustion wers very nearly completed and the |
stapt~up of oparation sppesred to be definitely in slght.

be (Coustse ~ The total cost of the Canadian pile projeet has
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not yot been determined. Prior w 1 December loL5 three successive esti-
nates of the eonstruction sost had been made, ineressing progressively
from 5 to 11 ¢to 18 million dollars, and Dye Iuffaen expressed his
personal opinion (as of 1 Deosmber 1:3L5) that the totel construotion
eost, sxelusive of the oost of the heavy water whish bhas been loaned by
the Mnited States, would reash $22,000,000 (References 1i)e

A of the ond of Ssptmmber 19h6, the total oash sxpsnditures
of the project @wm to $20,418,000, with somuitments at that time ae
mounting o §76l,000, munmmbwmmmm |
townaite of Desp River as wall ag o plant construction, eto.s thay do
ot inolude the oosb of the heavy waters The s of these figures,
$21,2%2,000, indieates that Dre Huffman’s prediotion was not fap oud af
the way, and that it may even be excosded whan the finsl webs are
kmowne {References 13, pe 28s)

At the sume tloe, the monthly operating onsts were estimated

as followns

Flant $a6l, 912
Townalte 11,602
276,664

Alleweances foy ingreased labor sosts, contingencies, ata., reaised the
sstimnted monthly expenditures to $370,000, or an snmusl total of
§, 40,0000 (References 13, pe 28s)

T« Benefits to the Unlted States. ~ Thw densfits whieh sre ex-

pooted o agorus to the United States from this projeet inelude
(References 8)s '
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s Procurement of fissile matarisle = For exsmple, under a

tentative agrement, the United States will, if desired, recoive & sube
stantial portion of the productiom of U233, one of the tws majoy
produsts expested t be obtained from the piles

be Bfficient produciion of wme redicsctive Leotopess «
Some features of the propossd pile, in which it differs from the piles
congtrueted in the United States, pertioulsrly in providing, in o
thimble at the oanter, & conveniently sacesaible space of high flux, may
meke it possible to obtain more efficient produstion of some desired

iswtopess For exmmple, direst producilon of F32 sources may be pos~

sible, insgtond of separation from large Mun of irradiated sulphure
o High~flux frredistionss = & further advantage of the

osntral blgh-flux speaos referred to above would be that it svuld be used

for high-flux irradiastions by United Jtates solentletss The Natdonal
Ressuroh Council of Canads hus expressed complete willingness to allow
‘guach uae of ita fasilitives An important exmaple of use of thase high-
flux irpadietions would be the produstion of trensuranie aud possidly
otheyr elmments by suscessive neutron eapiures whore the intmrmadiate
substances are short=liveds A high flux is obvicusly necessarys

de Experimental facllitiess « The thermal columns and the
various types of experimental holes in the Censdian pile will provide
research facilities which may be muperior to those in any sxisting
nlted States plles It is likely to be twm years befors similar feoilis
ties boocoms avallable in the United Jtates.

6e General sclentifio and engineerinz informations =~ iieh
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of the operational and experimental informstion whioh will be forthe
ouming from the Cansdian plle may be of direct interest vnnd utility
the Unitad States projects Such information may inwvolve, for oxsmples
produstion of U233 in a thorium blanket (Lreeder and convertsr piles)s
cheni o} extrastion of U233 effeots of high level irrediation on ma=
terials (heevy matsr and many other substences)s biologlcel data t0 oup=
plemant the United States information; supplementary infomsation on the
production and use of tracers; and results of pure resssrch in maxy
phaeen of the stomie onergy selonids.

fe  Gomparative effieiencys = Dufermation will de awailable

W the Uhited States as 0 the officiensy of the water-gooled, heavye
wmier-soderated type of resotor sompared with other types, as tor oone
straction oostey production of fisslle materiale; wersatility (converti-
tility from research to production uses)s fluxess plant lifes etes This
was ope of the major considerations which influenced the original
desision to build the Cansdisn plle.
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BOOK I QENERAL = Wle 4, AURILIARY ACTIVITIES
Chapter 9, Assistance on the Canadian Pile Projeot
Appandix « Refarences

le [British Statenents Belating to the Atomia Bomby "Statement by the
De t of Solentifie and Industrisl Ressarch, Issued August 12,
145"y IIX (2)s "Joint Britdsh-Cenadimn-Anerisan slow neutron projest
in Canada™; Semmte Report Noe 121i, 79th Congress, 24 Seaslon, pages
69=70, pars. 81-Bl.

&y Mmutes of Heetings of Combined iolloy Comuittes, 17 Pebrusry 19l
and 19 Septenber 1l9lfie Claseified Piles of Mejor Genersl Le R Groves;
Weshingtan, De Os

5«  Report to the Gombined Folley Comsdttes from the Sub~Committes on
doiné Development of a Heavy Water Plle (presented at meeting of 19 Sep~
tember 104L)s Classsified Files of Wajor General Le Re Groves, Washinge
ton, Ds Os

Le Nemorandum from Mjor Arthur V. Peterson to Files, dated 12 June
19k, Subject "imeting of 8 June 19LlL in Chicago of the Subocmmittee of
the Combined Polioy Comalttes™s (Copy in Hanhatiten Distriet Batory
filee, Wasghington, s Ce

=

/' Ge' "Brief Wetory®, on "Asm stence on Cansdisn Pile Project”, by
--golonel As We Hislaen, tranmsitted by lst¢ Ind., 6 Felruary 197, % letw
ter dated 27 Jenuary 1947, from Colonsl Os Ge daywood Jre, AeBeCs, o
Hationa)l Research Counoil of Cannda: HManhetten Distriet Wetury files,
dmehington, De Ce

6s Agreement of 13 July 19} between Manhattan Distriet sand lbntrsal
group on intershange of information, furnishing materials, stos Copy in
AeBalla Piln, Hauhinstan. Ba Ce

7+ Letter from Major General L. Re Groves to Sir Jsmes Chadwick, dated
6 Sovember 1ohlis Copy in olassified files of Major General Le Re
Groves, Vashington, e Ce ‘

. 8e Latter from Golonel Ae g"'- fielsen o Colomel Ge G od, Jri,
- dated 7 Harech 1947, subjeet "UsSe Aasistance in the Chalk River Pile
Projest™s lanhattan District History Files, Washington, De G¢

9e  Letter from Major He 3. Donbow %o District Enginsep, Cak Ridge,
fonn., Attention Major Ae Ve Peterson, dated 27 lay 19il, Subjeet
*General Hut!.ns Botwoen Ameriosn, Hritish and Cansdlen Groups om 27 iay
19lj; at Chleage™s Copy in Mmnbattan Distriot History files, Washihpgton,
P Qe
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10. mmorandum from ¥ajor A. V. Poterson to Files, dated 30 iay 19,
Subjest "Vigit of Repressntatives of the dontreal Uroup to the ietale
lurgioal Laboratory on 25, 26, and 27 ey 194" Copy in Hanhattan
District Matory files, Washington, De Ce

1l Heworandum from Major lorscs S. Benbow to Files, dated 15 June
194, Subjeot "Combined Hnﬁnﬁ of the iontreal and imeriomn Uroup on 12
June 19, st Bontresl, Canada™s Copy in jmnhatian Distriot illatory

files, Weshington, Ds Ce
18+ Atomie Energy et of 1983 Publie Law 785 = 79th Congresss

13:.  "Terminal Report, Covering Period Cots 22, 19,5 to Now. 30, 194",
by Dre George Le Weil, Us 8. Soientdiflo Representative, (halk River
laloratory, 26 May 19473 A.BaGe Files, Washington, Ds O, E~GLA~110e

s  "The Canadisn Pile Pilot Plant « Interim Report on Design and Cone
struetion « Constituting & Final Report by Johm Re Huffman” (written

1 December 1945 ~ see page 4)s Copy Xos 2 of & (36 pages) in lanimbs
tan Distriot History files, #ashington, De C» '

15: Report by Dre George L. Well for week ending 11 Hay 19hibs A.ElCe
Files, Washington, Ds O»

16+ Hemorandum from Major Horace S. Benbow to Files, dated 7 Sovember
15hl, Subject "ieeting 1 November 19hL in Washington, Ds Ce, Hetween
Gonoral Ls Re Groves, lLte C0le As Vs Paterson, Dre We @, fatevn, Drs
John Re Huffman, and dajor Hornes J. Eenbow": Copy in Eanhattan
Digtrict History Files, Weshington, De Cs

17« "Yational Resesrah Council of Canada = Division of Atomie Energy =
The Low Energy Flle at Chalk River ~ Pul»207 « A Leoturs Delivered at
the Nuslesy Fhysles {onference, lbntreal, 5 Septesber 1946 - by B ¥
Sargent = Challkk Kiver, Ontario = 23 lovember 1946”3 printed, unclas~
sifieds Nanhattan District Hlatory files, Washington, Ds Ce

RESTRICTED DATA

ATOMIC LNBRGY W§CT 1946




MANHATTAN DLSTRICT HISTORY -

BOOK I, GENERAL = VOLUME 4, AUXILIAKY ACTIVITIES

Chapter 10, The Oak Ridge Institute of Nucleswr Studien

1.
24

2.
be

De
6.

7.
2.
G
10,
1,
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MANHATTAN DISTRICT HISTORY
BOGK I, GENERAL = VOLUME 4, AUXILIARY ACTIVITIES
Chapter 10, The Oak Kidge Institute of Nuclear Studies

1, Gsnersi. - Isportant factors at Clinton Engineer dorks ir
seocuring and retaining trained scientific and technical personmel hu
been the unique and specislised research sguipment and facilitiee, s
the oppertunities thers for learning new fundamentel scientifio teck
and for working with}hiahly skilled specialists in varicus fields of
muclear science. While such training has been inforwal and ineident
to the primary objeotives at Oak Ridge, there was a gensral feeling
that institution of formalised instrustion of contrsctors' solentifl
peracnnel on & graduate level would assist in obtaining scarce techn
manpower and be of gensral overall beneflit to project research activ
ties. Of the thres operating areas at Osk Ridge, Clinton Laborateri
had devoted by far the greater part of its efforts to fundamental re
search, and consequently it has bean inevitable that the operating e
tractor, the Monsanto Chemical Company, would be more direstly inter
ed in muoch graduate training. In the fall of 1945, therefore, the
Monsante Company and the District arranged for the University of Ten
" to conduct graduate courses at Ointon Laborataries for the Laborata
owmn seientifiec personnel. In an effort tormake these educational op
portunities available to all Clinton Engineer Works in genmeral, and ;
to atimulate aloser liaison between Oak Ridge activities and the res
programs of neighboring universities, the Univeraity of Tennessse ca
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a mooting of southsastern university representatives early in Decenm
1945. In addition te providing graduate courses at Oak Ridge, it w
agreed at the meeting that neighboring ingtitutions should be prepa
te mmipuh in end to utilize wherover possible the special rese:
facilitles available in Oak Ridge, and that faculty members and stu
from these universities should aerve as a desirable reservoir of bot
"rotating® and psrmanent manpowsr to help staff the District's labo
tories. It was mainly because of its interests in the last-named ot
ive that the District enscuraged formation of a definite organisatic
prepaved to function as a liaison agency between Oak Ridge and neigh
ing universities. During 1946, with District sponpership and approv
the group svelved into a corporation callad the Oak Ridge Inatitute
Nuclear Studies, representing s growing mmber of associated pouthes
universities, and intended eventually to funeticn under a formal com
tract as an advisory ugenoy, coordinating relations between the Dist:
and the varicus member institutions, At the close of this history, .
December 1946, a preliminary oontract for these mimn had been dm
and submitted by the Institute to the District, Parther action was \
held in absyancs pending review of the entire situation by the Atomi
Energy Comxdssion,

2, _
Tonnessee. ~ On 5 December 1945 the University of Tennessee sponsored
a "Conference on Ressarch Opportunities in the Southeastern United
States" at Knoxville to comsider: (a) the potentialities at the Clin

R
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Engineer Works for acadomio research graduate training, (b) mutual t
to be derived from cocperation betwesn the Govermment faollities 1ec
and neighbaring universities, and (o) reccmmendations for future act
The Distriot Engineer, members of his Rescarch Division staff, emeeu
from the District's local operating-contractor organisations, mmerc
solentists from Ouk Ridge and members of the facultles of twenty-cdd
southeastern univeriitise attended the all«day session. 4t this tim
an Interim Committes was formed under the chalmmanship of Professor |
Pollard, University of Temnessee, to dvaw up a definite program for !
acticn, It was felt that repressntatives should be appointed from e
of the cooperating institutions o moet at Onk Ridge as soon s poes
to draft speocific proposals for the program. In particular, it wes
emphasized that the Ok Ridge research faoilitiscs should be utilised
atimulating graduate work in mucleer soiemce under the direotion of ¢
Gooperating universitiss in the region (Referencer 1, in Appendix te
Chapter) «

3. Ihe Oak Ridge Institute of Hueclear Studieg. - Professcr Po
arranged with the District for a canforence of the varicus representa
to bs held 27-29 December 1945 at Ok Ridge to formmlate a definite
progran of seticm, Some £ifty scientists mot for this thres-day seri
of discussions during which various commitiees were appointed, confem
and prepared recommendations covering the seversl cbjlectives desired.
Solentists from the staff of the Distriot Research Division cooperated
with the visiting profesacrs to form commitises on Organization, Admir
stration, Immediate Needs, Engineering, Medicine, etc. At the final a
10.3
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an Hxecutive Committes was elocted, with Professer Pollard as Chalrms
to effect the recommendations of the several ccemittess. Dr, P. .
MeDanlel, Chief of the Research Division's Technicsl Branch, mas cho
Secretary~Treasurer and played an important role during the following
mouths in coardinating the District's relaticns with the embryouls as
socdation, A this time, after conmidersble discuselon, it was unand
agreed to call the new orgenisatiom "The Osk Ridge Institute of Fucle
Studies” (Refersmoes 2}, '
4 The Institute sad the Osk Aidae Procrams for Graduste St
In general, the OUsk Ridge conference had been ooncerned with two seps
and distinet subjectss (a) loog-rangs program for establishing the
Institute itself and (b) the famediate problem of providing graduate
at Oak Ridge to resident scientifie and toohnioal perecmnel. The set
of these two objectives was, and continued te bs, of more direct inte
%o the District sinos it would asaist in attracting and holding techs
‘personnel at Clintem Enginesr Warks. Imwdistely after the general
Ridge meeting, the newly-appointed Exscutive Camnittee convened and s
 pétibéd a special comittes on Graduste Education, hesded by Profess:
K L. Bertel of the University of Texnessee, to follow up a positive
progran for instituting courses at a graduate level at Cak Ridge unde
the auspices of the University of Tennoesee. It was agreed that the
problem would be best handled by this institution becsuse of its pra
Solentists from the three Clinton Engineer Works operating areas and
© of the University of Temnessee faculty camprised the members of the (

Eduoation Coemittee (Refersnce: 3).
=X
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W.*E&rmr,hm:
of 1945, the Honsante Chemical Company, with Distriot support, had
arranged to provide graduate lmatruction fear its ascientifiec perscmne,
by the University of Temmesseo faoulty cn Clinton Laboratoriss! prem:
At the 5 Jamary 1946 meeting of the Graduste Education Comittee, i
was decided to supplement this pregram and oanduct courses at sach o
throe Clinton Engincer Warks operaling areas, Classes were to be sel
for both working and nan-working hours, depending on the convenience
the various parties oonverned. No smployess, however, it was felt, !
bes paid for regular work hours spent in class. These general propos:
were approved Yy the District on 11 Jamuary 1946, subject to the ind
ipwmaftmmhmwm. Since they were essentially ¢
:mmcmmrmammuwmx
mhwth%amWﬁm_ma
during regulay working hours, The Honsanto Cowpany, howeter, whose
fanilities at Clinton Laboratories were essentially for research and
went, cocperated readily in the program, MNoaswhile, the University
nessoe made arrangements for a achedule of graduate coursea %o be ea
duocted at the Oak Ridge High School in order to sexve the needs of o
other interested graduste atudents in the vieinity, This program op
a% Oak Ridge concurrently with the University'e regular spring quart
18 March, with an initial envollment of 166 students. Graduate cour
continued to be held under this prograsm during the remainder of 1946

[ ‘ 3
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The parallel graduate program being conducted for Monsanto employee:s
Oak Ridge also was continued under University of Tennessee sponsarsit
during the remainder of the yoar. The insugnraticn of the Clinton
Labaratories Training Program in the fall of 1946, under the superv
of Dr. Frederick Seits, however, has in a large messure supplanted 1
need for the University's apecial program in the Monsanto apemﬁiag
facilities. By 31 December 1946 most of the Ouk Ridge graduate stud
oconcentrated at the High School (Referencest 4 and 5).
6.
At the time of the establislment of the Exseutive Committee in Deces
that body was authorised by the university representatives to make a
desirable arrangessents with the Distriot and its oporating ocontracte
in the name of the new Inatitute, Following a series of neetings, t
Exsoutive Committes formally presented to the Distriet, om 3 April )
a sumpary of various functions which 1t was proposed that the Inatit
should perform. These were:
ae To serve as a coordinating liaison agenay between th
District and ths Oak Ridge research laboratordes for:
(1) Adequate scientific staffing of the laboratarie
(2) Loan of individual university staff members to
laboratories for special teckmiocal problems,
(3) Use of laboratory facilities at Oak Ridge for
academic research sponsared by the universities,
by To serviee and expedite requests by participating
universities for Goverrment assistance in the former's own research




progran by

(1) Investigation and reccmmendaticn, in an advisay
sapacity, to the District)

(2) Investigation of existing proposed and possible
facilities for such research among the partielpating universities; a

(3) Zosoursgement and assistence in negotlation of
contracts between these inmptitutions and the Govermment. (Reforence

emamereted in this proposal and the apeeific procedures ocutlined by
Ingtitute for obtaining them were formally spproved hy the Distriet
12 April 1946, Under this authorization the Institute was to inform
separate regional universities, and such others us might later affil
with the group, of the nature of its aotivities and was alse te noti
thoms |
e Mm'nqmnrwol‘mmﬁmmurarw
ummmmmm:ummmuha«mm
mmammnummwmlmuwu(mmm
easss which alearly did not cancern it) for correlation, review and
reccmmendation fer appropriate astlom by the Distrist,
be Aldl participating universitles should furnish the Im
with 1ists of their qualified scleuntists who in the future might desi
tor
(1) Take leave of absence for full-time employment s
Oak Ridge.
(2) Accept continuous employment at Oak Ridge for ak
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periods of times to conduct research at the request of the District,

(3) Accept research positions with a Government
laboratory at Osk Ridge for the purpose of joining in the fundament
research program of the laboratory whils contimiing as emplayees of
university or universities with which they were affiliated.

(4) liake use of the research facilities at Ok Rid
experimental work not direatly comnested with the District resesrch
development program but whish oould be carrisd out omly at Ok Ridg
fasiliiles (Reference: 7).

The gensral objeatives of the Institute and a revim
the Exegutive Copmittee’s activities in pursuing thém were ocontained
the "Report of the Exvoutive Cocumittes® ciroulated 1 June 1946 to
ticipating institutions, The nation at large was fermally advised ¢
Institute's existence in a statement "i Bueolear Research Institute s
Oak Ridge® prepared by the Committee and published in the 1, June 19
issue of Sgienge. During the next several mcnths the District arren
for the Executive Commities and other membors of the Institute te vi
the various labarstory faeilities at Clinton Enginser Warks so that
night be familiar with current and potential research programs of wh
the instaliation was oapsble.

8. igle = In order teo funetion effecti
it was felt that the Cak Ridges Institute of Huclear Studies should
formalize its relationship to the Manhattan District by a cmtrﬂct
definitely specifying the respective advisory and educational serviws

which it would perform. Prior to the preparation of such a proposal,

o
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the Exscutive Committee was reorganised early in August, 1946 to

reflect the Institute's primary educational purposes more alearly

(Reference: 8). The reorganised comuittes was composed of Dr, P, P,
Graham, President of the University of Nerth Carolina, Chairman, Pre
Paul M, Groes, Duke University, Dr. P. W. icDaniel, Menhattun Distri
Professor W, D, Funkhouser, University of Kentueky, representing the
Conferencss of Deans of the Southorn Graduate Schools, Professor W,
Pollard, University of Temnessee, and Professar P, 0. Slack, Vandarb
University. The spscifie functions to be undertalen by thes Institut
under Distriot comtract were presented to the District Engineer on 7
1946 in a "Proposal for an Oak Ridge Institute for Fuclear Studies®
mitted by the newly orgsniasd Executive Committse, After careful re
by the District Research Division, the proposal wet with the general
of the District Engineer and a meeting was held 18 Septomber 1946, b
Executive Committes reprosentatives, Colonel Nichols, and mewbers of
staff, to discuss further action. At this time the Diatrict agreed
subsidize future mestings of the new divecting Board of Qovernors, w
was to be created under terms of the Proposal, and also %o provids s
and office facilities at Oak Ridge for the Institute's ixmwoutive stu
It was resmphasived at this time that the chief benafit to the Mapha!
Distriet in establishing the Institute would de the assistance the L
ter would render in placing solientifie parsonnel from the participat!
universities with the plants at Clinton Engineer dorks, The benefit:
the partiocipating universities would be the use of the Oak Ridge

facilities for training of their graduate studenta. The generul

xmaaﬁmc
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agreoment reached at the 18 September meeting was confirmed in a le
from Colansl Michols to President Grahan, the Chairman, on 25 Septe:
1946,

9. Jincorporstion of the Inelitutg. - The August "Proposal® )
indlcated that the physical form of orgenisation :to be assumed by |
Institute a8 a contracting agendy would be as foilows:

A The participating universities would each be reprem
on & general Coumoil by the respootive exscutive heads of the instd
or their autherised representatives, Each representative would sem
 the offioial channel betwsen his university and the Institute,

b, a?nsgﬁngaowone Boszd of Governarg with ¢
-l_g eash 0 serve a goﬂ?«.u«&d The Board's ndauﬂnwz

would be to carry out the objactives of the Institute, to approve il
budget, program, and the administraticn of its contractual obligatia
and its obligations te participating institutions,

c. Ths Board would elsct an Ewscutive Officer as a pers
full-time stployee to sstablish headquarters at Ok Ridge und carry
the program of the Institute as directed Ly the Board.

| The Executive Committes procecded with formal organisatic
of plans, and a chartor of incorporation was grented by the State of
Tonnessee on 15 October 1946. At the Committee's request, ths Distr

arranged for an organizatiomal mesting of the Council at Onk Ridge ¢
17 Cotober, At this time by-laws were adopted and the members of th

Institute and their Board of Direotcrs were chosen, Since the work
the Exeoutive Comittes was now complete, its membsrs resigned from

0.0
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active work at this time., President Graham was elected Chairman of
Board of Directors and thareby sutomatically became President of the
Corparation. Other members of the new Board were Dr, Prederick Seit
Carnegie Institute of Technology, Dean G. B, Psgram, Columbia Univer
Dean Ernest Goodpsature, Vanderbilt Kedieal School, Dr. P, ¥, Gross,
University, and Dr, W, G. Pollard. Mo further formal meetings of th
Couneil or its directors wers held during the remainder of 1946, M
activitiesa were dependent upon the negotiations and completiom of a
tract betwesn the Inatitute and the District (References 9).
gilong. = The following 14 institutd
were partieipants in the Osk Ridge Institute of Nuolear Studies az o
Oetobar 1946, the date of the arganisaticnal meeting of the Counedl
the last formal mewding prior to the snd of 19460

Alabama Polytecimic Institute, Auburn, Ala.

University of Alabama, Tusealocss, Alae

Cathoalie University of Amerios, Bashingiem, D, C.

Duke University, Durham, N. C,

Emory University, Atianta, Ga.

Georgia School of Technology, Atlanta, Ga.

Univerasity of Kentuoky, Lexingtom, Hy.

Loutatana Stete University, Baton Rouge, La.

Univeraity of Horth Carolina, Chepel HAll, N, C.

University of Temmessee, Knoxville, Tenn.

Tulane University, Bew Orleans, La.

University of Texas, Austin, Tex,
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Vanderbilt University, Nashville, Tenn,
Univeraity of Virginia, Charlottesville, Va,

1. Contract Hegotistions. = On 31 October 1946, Dr. Pollan
representing the Executive Committee, submitted to Calonel Nichals :
draft of a contract betwsen the District and the Institute, tased o
original August Froposal as modified Ly Celonel Hichols! recommenda
of 18 September, It was felt that ths draft should serve as the bw
wadhmimMMtonﬂnﬂWm&hbhtom
parties, Sinos the tranafer of District activities fyom the War Dej
ment to the itomic Energy Commission was inmpsnding, however, furthex
action on the matber was sccordingly postponed until the new oivilis
agency ocould review the sntive program,
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