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1

0 120cober, 1998 el

Mem‘H‘Vdﬁdes a Page2 -

Introduction

When Peter Alexander founded Metal Hydrides, Inc, in 1937, he probably

had no idea that this small Béve_rly,‘ Massachusetts metals processing company was - -

- destined to play a key role in the early dawn of the atomic agel. That dawq came at - -

~ 3:25 p.m. on December 2; 1942 when the first controlled, sel,f-sustaﬁu'ng nuckéar |

chain reaction was achieved. This first nuclear reactor was constructed under the

[

guidance of physicist Enrico Fermi in a squash court located under the west stands

of Stagg Field on the University of Chicago campus.? The reactor; built under strict - |
security as part of the World War II Manhattan Project, was dubbed "Chicago Pile- "
1" or CP-1. The wor(i "pile" described the reactor's actual physical appéaranc;e -a

stack or pile of graphite and uranium blocks.

CP-1's sucgeés demoﬁstratéd'thap'nudeat fission could bg both self-sust;':liningf T

~and controlled, and that uranium coﬁld{be/trans’fofmiédi’nto plutonium. “This (l_a‘tter o
" demonstration was important because plutonium, like uranium, fundergoes:\'nucléai' S
. fission.. The success of the CP-1 réactor paved the way for the controlled production " - -

of enorgy by nucloar powor plénts and the construction of atomic bombs. -+ .

E \ Chronologlcally,abomlc bomb development was explomedﬁrst,ultimately R ey

i
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Nagasaki in August, ‘194_5. Large scale ‘pea‘c‘etime uses of atomjc energy did not .
appear until the mid-1950's, when the Atoms for Peace Program was launchéd._?

During”this time the first of over 100 huclear powér plants was built in the United

States. The métals producing processes first used at Metal Hydzfideé, Inc. were of

.. .

‘historic importance in the early hours of this new atomié age. This paper examines
those> processes and their significance.
o Metal Hydﬁdes, Inc;

During the 1930's Dr. Peter Aléxander, while working at éeheral Electric in
Cleveland, O\hio‘ and Lynn, Méssachusettg, devglopéd a tech@que to produce me?:a]s .
from their oxides‘/ Iusing aqfive metal hydri(ies Q). 'Alexaﬁdex;wés gi&(en thé ‘;'ight‘:s:to |

' '. th:is proceéé and stal;ted Metgi Hydri'des:, Iﬁc. jh.Marble;head, MA. fl‘he ‘cOmpany"Q#s |
N ﬁnanced and owne‘d by vént;re capltahst Thayér';L;iﬁdslé; Lof Can/ada/(23,p28) ‘ fl “,
- Initially, Metéi Hydndesproduce\d heéVy met?als andthelr alloys for speclﬁc ’:-‘_ ! |
o do,:ilmefcial ﬁlarkets. for éxgmﬁler’ 'tl;e company produceer foi; camera ﬂashbulbs o
Tleormercury fu.rnéces andCaH/zfor weatherballoops (4) Metal Hydrldes also
" expormentawithth prodsction ofsmall amounts fpur armm motal and. 1+

- gxplored‘ some of ltSDI‘OPertles when a]loyed wnthmeta]s such ale (1 p273) , o o
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- Then, in 1938-1939 it was discovered that uranium fission releases vast amounts of .

. e

energy (5). This revelation changed evérythiﬁg for Metal Hydrides. :

| 'Nuciear Fi‘:svsién and Chicago‘Pil'ef-l (~CvP-l) a
At the oﬁ/tsét of WWII, Al]ied scientists Qeré very mncérgéd ai)ouf vpo‘ssible
Nazi pmgré;ss towar(-l\developin’g the atomic ‘bomb. In iate 1938 Otto .Hah;,.'and
Fritz Strassman disqovered ‘nuclear fission while working at the Kaiser Wilhelm
Institute in Berlin. In addition, the Germans had access to éﬁd were stockpiling
ﬁram'um or;e_ from mines in 'Czechoslt;vakia and Wemer Heisehberg,‘ a strong

supporter of German nati »nalism, if not the Nazi regime, remained in Germany to .

work on fission ‘exp‘elriments3 ®). In ofderf\to balance this perceived German

progress, scientists in America and Gieat Britain’ initiated studies toward a better

“understanding of nuclear ﬁ,svs‘ion,‘"it_é coptrol,‘ a-nd‘po_texlltial uses. .

Enrico Fermi, first at Columbia University and later at the University of =
1 LIRS L e - . B . ) ! ‘ &

Chicago, éupervisé(i 'proje'cts_; CP-1 'amdng them,‘- designed to deﬁxohstr‘a’te the‘ self-

~sustaining nature of thé; ﬁs_"sidn; prdée’s:s*and the productidn of l’?ﬁ~23§.»from-Uv238;' ;

‘Many of these experiments involved building structures of layers of graphiteblocks .

' o .

r
i
o

_with uraniiii;ll,emb\'e‘dded in‘them and _qbntml rods inserted ﬁt vanousposmons m 7 G

P

. 'the ""Pile"-;/' At ﬁré}, the experiments useduramum infthe'_foi'm of.uraniqlx‘lﬁkide but -
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- When the Planmng Board of the Office of Scientiﬁc'Rgs.;éaf(A:h‘f;ind DeVélobmént R

* : placed under g_overﬁm;a_nt °cbxif;racth1ifdy__ askedto aocelerate pmductlonof thepure, T ST

Cmages T 12 Octoberisst -

this was insufficient to pmvide a self-sgstaming reaction. Pure uraniqm metal was
neéded. As early as Decémber of 1941, Ed Cruetz of Princeton Upifré;sity, latei" to
become head of th_e uramum fabrication div‘isionf’)f the Metallux;gical‘L;aboratbry at
the University of Chicégo, adamantly stated: _"All I ﬁe‘éd is é Iump of uréni_um a‘s"biyg. /
é‘s this. But I need it now". He cupped his hands making a sphete abov;it the size oi: N
an orange as he spoke (7, p 90-1). Eventually CP-1 used g;aphité ag'the mddérator ‘
and both uranium oxide and uranium metal as the fuel. T_he’ use of a fuel ;xnixture

was dictated by the need for uranium metal as a concentr.ated ﬁlgl but its laék of
ready évailabih'ty at the time.'

| Production of‘ Pure Uranium Metal

Before 1941, there was less than a pound of pure uramum metal in the

t

I3

" United States, and even that was of lower punty than neédéd_(& p65;9,p '11‘6)3.; S

(OSRD) sought suppliers of pure ,urahign; in early 1942 only two 15053ib/ilitieé‘*~ '

-

surfaced ,é*»WestiﬁgBousé Eléctfic'énd‘Manufactix‘l'ing' Company in New Jerseyand -

- Metal Hydrides in Beverly, MA (8, p 65-66; 10, p 62;-11,p 1);"}'Bo‘th‘,com.p"anies yere N

Fooe

e N
d :
LI

coa-

- precious metal. .
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Westinghouse produced uranium by electrolytic reduction of KUF5, which in’
turn was rnade by photochemical'reaction of uranium oxide with KF' @, p 65). ‘
Westmghouse later learned that UF4 the "green salt" oould be used in place of

- KUFg (12, p 93). UF4 was made v1a hydroﬂuormatxon of U02, the "brown" oxide..
- 5500C -
UOzi + 4 HF - UF4 ’ + 2 HZO
Metal Hydrides' hydride or "hy\drarnet" ,proeess'(2) nsed calc,iumv hydride,
CaHé, as the reducing‘ agent for the‘ore to meta] c'onversion., In 1941 Metal
Hydrides, under' contracts with the National Bureau-ot' Standards (NBS) ‘and the

OSRD (13), produced a few pounds of pyrophoric uranium powder or "trialloy™ as it

was code-named at the time ). This powder was used in fission research at

Columbla Umversny (11 p 1) In splte of the pyrophorlc nature of the uranium-

powder and the dlﬂiculty in castmg it, the "hydramet" pr0cess demonstrated

suﬁiclent promlse' for large-scale__ production to lc'auSe Coiumbia University to order .

: the dehvery of six new- furnaces for the Beverly plant ind anualy of 1942 (8 p 65)

“~

3

By May of 1942 a total of nmeteen new fumaoes were m place and ready for - SR ©o
uramum productlon By November of the same year Metal Hydndes was producmg R

up to 300 pounds of uranium metal per day (8 P 88) In fact of the httle more than' R



 Metal Hydrides g

' - . :‘_ ‘( .: o »i; . ‘ ) T ! "_‘ 5 7“;'.‘? l:',;:,_-,‘_ S J L ,, - ) ‘.7, Co
- uranium was of insufficient purity to'sustain a successful fission chain reaction:The =~ * -

o xieutrdn‘-absojrb:irilg,irﬁp\drities 1’_1ad_.fo be removed before pureuramumproductlon v
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6 tons of pure uranium metal used in Fermi's CP-1, approximately three éame from

- Westinghouse, _“twb from Metal Hydrides and one from the University of Iowa® 12,p

1 93.94 & 239). Remaikably, Metal Hydrides production of pui'e uranium metal had

: so_‘ared from just 2 poﬁnds (in late 1941 to over 8500 pbunds by November of 1942 (8,
p 88) - how was this possible?

\

Tﬁe Meta.l Hydrides "Hydramet;' Process

The raw material for the process was uranium ore. In 1940-1941 the -

uranium ore uranitite was supplied by the Canadian Radium and Uranium |
Corporation of New York. Their source was a mine owned by Eldorado Gold Mines,

Ltd. located on the shores of Great Bear Lake in the Northwest Territories of -

Canada® (10, p 62). In 1940 hundreds of tons of partially processed ore, eventually
" used to‘f supply the early ﬁséioil experiments, were stored at Port Hope, Ontario? (7, |

- p 90). This black ore was i'm'tiallyused by Metal Hydrides mproducmg thé‘ﬁrst: S

RN

‘batches of uramum metal. However, since the raw ore was a mixture of UO, and a

U0 aloxig'v;rith jdther nietglhzid m_etallic'pxide ‘impuritieé (14, p 20), the reSultmg o

i

coul'd proceed.
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- At the Mallinckrodt Chemi‘cal Company in St. Louis the uifanium ore was
| ;;‘uriﬁed and chemicaily' wnver@d to the "'brown oxide" UO,. ﬁe Iéuriﬁcati'on B
process, ;le;reloped at fhé N BS‘, in(':lui'dyed' di'géstionof the raw ore in nitric acid o, Ip
 1 17. Duﬁng this process the uranium was ;:onve;'téd to the uranyl ion, :U022+ in
the forxﬁ of 1/1;'anyl nitrate (15, p 2225.
200, + 4HNO; + Oy — 2 U0,(NO), . 2H0
UO; + 2 HNO; o Uo'z(r.\i(')g)2 + H0
Ether extraction diésolved and'éeparated thé UO,(NOg), from impurities'(‘lAG,
p 588) and subsequeht evaporaﬁon léﬁ uranyl mtrabe hexahyd:ate. The,uraxiyl ‘
nitrate hexahydrate was then cdhvertéd info-UOQ, gile 1';)range oxvi‘de",‘ ‘by high
‘temperature heatiné. Finaliy, U0 was reduced bi'hydroge‘n;"_t‘o U02 ‘(15., p 225). | "

| s e
b a0 | o
UOg + Hy ~ U0, +  H0

 During 1942 the brdwxi oxide was d‘eliveredﬁby truck to the Beverly plant = .

¢

‘and subjected to the hydramet process. The oxide was mixed with calcium hydride |

{

i \andheatéd‘in an evacu‘,ited sfeel ano)’}'et‘)rt at 96“00.0 in an Oﬂ-ﬁred?f.“rﬁaéé fdir., 67 o

hours (4;17, p"l). Thefcglcium h&dﬁde Qvas;'pmduéed at Metal Hydndes usmg o

\
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~

distilled calcium metal and hydrogen gas. The calcium was distilled to remove all
traces of boron, a neutron abso:bihg material. The powder résulting from .‘t‘he :

hydride reduction contained uranium metal and calcium oxide} hydrogen gas‘ having

'~ been released and burned off du;'ihg the heating.

=

F
i
*=
7
4

L 960°C T o
U02 + » 2CaH2 hd u -+ 2 Ca0 +. - 2H2

During the heatmg, at 180°C, the CaHjy decomposed into Ca and H; and at 375°C
the Ca melted.

The product mixture was then chipped into pieces using an a'i_r‘hammet,ahd

: dumped into a leaching tank containing distilled water and.,acéftic acid to neutralizé
the CaO, thus bringing it into the aqueous solution (4). After ﬁlterir';g‘the piu-e i
uranium powder on a rack filter, it was manually scraped onto staiplessvsbéel trayé ‘

to dry. Initially the trays were placed in the open aJr to dry. Due to 'rec,ur:ripg: L

S

. - o N "

uranium fires; however, the drying process wasnii;diﬁed to-occur undef'an ii_i_ert_’ ‘ ] e

-argon atl‘n(‘)sphevre.8 The purified uramum powder was then placed in ‘one,qyua‘l.'t R

: meﬁal éoiitéiners, each h(ilding six pounds of metal, under gfgcn. The ébntéin_ers‘ L

~

e - were subéeqﬁentl& séa’lé_d, clipjjed s_hﬁt and s’ooredina lafgé;‘Wooaén;éﬁeétébblea

X

ﬁdga




with drytice 4). Cooling‘was necessary.because in 1ts absence the uranium powder,
_even whes‘ bscked in métsl cans, becaxpe red hot @6 p 89).
Uranium mes and CP-1

The next. day the metai, still cooled in:dry \ice,} 'wss tra‘nsportsd‘ in a ’pqmpany
ow‘ned;be’ach wagon @WAt MIT ths ~pswdet was COmﬁi'ess;a into
lumbs of dimensio‘ns 1 inch square and 1/2 to 3/4 ipches thick"‘(4).> Thsse pressed
lumps vtlere returned to Metal Hydrides theﬁ nexfl déy by the same,mesns, sintered ‘at‘k
' appmxiﬁa%ly 1500°C in t\he fufnaéss, snd packsd into spec,isl argon ﬁlled
fiberboard boxes for the trip by truck to the University of Chicago and CP-IF (4): The
pressiné and sintering redﬁcedths pyropim’ric pfopeftie’s’ sf the nietal and at lsést
partially relieved the ovérﬁeating prsblem, ‘The i’de‘al} s‘oh‘xtionkwci)uld have .béen.‘to’ .
meltv;y and recast the‘;netal ihtd sohdmgots.But sisce thls bechmques hsd npt Been | '
sufﬁciénﬂy ‘i)erfsc.sedbf()r“ larger-sc'al,‘e use thepressmgandsmtermg opsra'ﬁons -
‘ovﬂ'ered a tsmporarj" .solutio;l thaf allowed the msfai to be ssed in Fe'rmi's plle , 'v B

. experiments, .

L

_ Onthe afbéfpd_on of Decs‘n‘lb'e‘:_-; 2,1942,assc1entxstGeorge Weﬂcarefuny L

. withdrew. the final control rod from the Fé;"’xtijli’éxpefiméhﬁslfeaétof;- stoppmg ata

\ predetsﬁﬁinsd point, the lumps ofuramum ﬁlefal'supﬁﬁéd by~~_Meta1 HYdridés :

}

. T 120ctober. 1994
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~ ‘The reaction may be written as:
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underwent fission in a self-sustaining manner. For the first time in history, nuclear

fission had been controlled.

CP-1 was dismantled in early 1943 and reconstritcted, with‘modiﬁcatiqns,xat .
the _Eglgs_wryg_located'% miles to the west of Chic;ago‘.?3 This reactor was

renamed Chicago Pile - 2 (CP-2), and was operated asa research r;eacéor from 1943

%

through 1954. In 1956 CP-2, along with CP-3', the first heavy water moderated

‘reactor and also built at the Palos site, were disassembled.10 The uranium, graphite

_and heavy water were removed and the CP-2 and CP-3' reactor shells were buried at

the location of their operation. Today an engraved stone marks this spot ( 18, p 40;

19, p 11). The uranium metal from CP-2 was transferred in 1955-1956 to the

Argonne National Laboratory-East (19, p 8).

" The Iowa Process and _Recasting at Beverly .

At the University ’of Iowa, m Augﬁst of 1942, Dr. Frank Spedding used

 calcium, 'p‘roduced at Metal ‘Hydri‘d'es,' to reduce UF 4 to pure uranium.metal!l (8;,p -
- 88). ~'I‘he reactionheét viq_‘s‘ sufﬁéiént to inelt both products, w1th the more dense

o ,'ui'aniﬁm‘settling to the‘qutt,qm,bﬁthé reaction vessel and sohdlfymg upo’ncoohng A

v

, SR 1300°C Lo

}
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Because the Iowa process was rapid and yielded uranium metal in solid
ingot- form, ‘itswas used,to sappiy the pure rnetal for the reraainder of the Manhahtan : |
Proj-ebct._ By‘vthe’ summer of 194£3 Metal Hydrides shrfted operations from produetion_
of uranium powder to reoastiog up to 500-&00() poands of the pure ‘metal per day
into bi/llets-r solid cylikndric’ald ingots (20). ‘Metal Hydrides now re(:eived shipxh’ents of
the "heels" (unusable end portions)/rernaining froxh the fabrioati()nof uranium slugs

(one inch by four inch cylinders of uramum in aluminum cans used for reactor fuel)

from both the Hanford, WA and Oak Ridge, TN Laboratories. Metal Hydrides also

received shavings from the Iowa process which were melted and revcast.' These

uranium heels and scraps-Were‘ collected at Beverly, melted and recast into billets of

.dimension 4 inches in diameter a-nd 10-12 inches long. The billets weighed an-

average of 185 pounds and were, produced 24 hours a day, 7 days a weeks 4). The

.blllets were sh1pped to the DuPont Chenncal Company in Hanford and Oak Rldge : ‘l '

3

l:for fabrication into rods and then uranium slugs @ p 209). As of late Aagost;" 1944 I

. Ao

Metal Hydrides had delivered 610 tons of uranium metal, both new and recast (10,p =

| *31'7)’.. Thi_s"w()rk boritinued‘ throughout th:e,Manhatti;aﬁ PrOJect and sii;_opped'inf "

approicirnately 1947 . R - ST
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- Metal Hydrides 1_nc. Site.
- The site of the Metal ‘Hyd'rides, Inc. operations durmg its Manhattan Project .
activities consisted Qf af)prloxi_mabely"three 'a;::gs m Beverly, Mgésaél}usétts'.‘ It v\vasf
~ located at Fhe»mnﬂﬁence of the Bass, Danvers, and North Rivers near
Méssachusettg Route 1A and the Beveﬂy-Salem bri\dge».I In tl;e ez_;rly 1940's, ,there _
were five sebaréte buildings in which the Manhattan Project uramum Iﬁrbduction
work was conducted (4, 13). These included the main building which housed the :
furnaces and recasting operations, a worker cafeteria, a iocker room, a firebrick
cutting b@dmg, and a carpénter shop for making wooden boxes (4). Thé latter -
‘three buildingé were loéétéd at'the'.reaf'\of ;he maiﬁ building and were torn déwn by
the end of 1945.,Toda$' file three acre site reﬁ#ains and the main bulldmg on ,
angréss Street in BeVerlgf still stands.12 In addition.,.thél;e are several b@&ggs .o:n'f o . o -
the sit;e today Fﬁat ;vere potj present dﬁriné the 1ﬂ940‘s¥ : co , L
Iﬁ épproximately 1947 all useful uranmm prodﬁcing matér’i\éis\ and |
equip'meni; ;ve;-é 'ti.uck\eh dto H@fo;&, WA. In 1947 and1948, the Atix')mi.ci‘Ene'rgij :

Commiésié‘n (AEC), sucCéssQr o the Manhattan Ehgineer 'Digi;riét; iﬁei:a‘mingd[tlfe, ff-j 4:'35""1' i e

- .Met,a-lv Hydfi'c'lye's‘:pl,ant' foxf fadiologié:al do‘rit’:aminati(\)q(liﬁ)v.;' As""'a"résﬁlt‘of these el '

| ihyestig’ations virtually all contaminated materials at thesxtemcludmg the internal®
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building materials, furniture and equipment, clothing and anything else that was

exposed, was packed into canisters, loaded onto vessels proVided by the U.S. N avy,

towed 12 milés into Massachusetts Bay ahd-Sunk‘by Captain George Perry, a local

‘boat owner (2,21,22). The canisters were ~.not‘ fully loa@ded to ensure water would seep

in and sink them. If they did not sink, Pé'ffy shot tl}em with bvulletvlvaolre; to
accomplish this purpose.’ This disposal operation pccurg'ed sometﬁhe durmg 1947-48
and was condﬁcted in accordance v;/ith‘ U.S. .‘Army Corps of Engineers directives.
Appl\'oximately 126,000 pounds of dirt 'ét the rear oi; tilé mam building were
excavated in 1944 and shipped to the DuPont Chemical Co. Recqvary Plant for
uranium recovery!3 (23;24)- | |

Uranium m_etél pmducﬁdn at Métal Hydﬁ_des é'nded.in 1947 ~andithe‘ ) ;; |
company receiVed its last atbhiié énefgy rél;ited goVefpmeﬁt‘Contrﬁcié in'1954. After
that time 1t bmdﬁced'métals ‘s;;c;hl’a‘s ‘zirédnium,‘t.horiuirgx and l‘:ivt’zvm‘ium aﬂd metal |

hydrides such as sodium borohydride and lithium aluminum hydrides for the -

‘commercial and laboratory’ markets albng with other speclalty chermcals“ The -

V
. RN
P

company na;fne, wag Changéd _tp,‘V;entrQn Corporatlonm 1965and,1n1976,Thiokol L

: ‘Corpora“t-:ion‘éssumed control of the company In 1982 Véntroﬂ E_l')(_a(;é‘ml'(-) a d1v1s10n of s

‘Morton Thiokol, Inc, which was renamed MOrtbn_ "Int)e'matyional-in 1990 (25). In 4

s .

oA

. -‘ Page 14 | ’ ..\ e e '.‘ ‘/lzoctober‘\ l994 _ " B .
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1994, Morton International moved the manufacturing and research and
develc;pment opératioﬁs to »6ther of its plants around the country and Q’as scheduled
1o #bandon' the Beverlylsite labé in the year. The final disp;)sition of the site, still. -
pri\;ately owned by Morto‘r; International, awaits the outcome of on-going sf;até and
federal remediaﬁon projects.15 )

Conclusio‘h,

Althéugh kthe bulk 6f the wér related work conducted at Metal Hydrides btook
piace under the auspices of the ,Man‘ha‘tta‘n E;lgineer District of thé U.S. Ar’my,.
there is also evidence that the company produced materiais for the Navy
Depaftment aurixig 1943 or 1944 (26). In additioq, feoérds suggest tﬁ_at m 1948 the :
cdmpany produced tog quantities of ufanium powder agéin;but no -speciﬁcé én tﬁig .
| pdssibility caﬁ 5e located (17).

At i:he'(f;oncl}'ision'of thg w‘ar,ke‘mployéesv of Mg’tal Hydﬁdéé were 'Di‘98ent'ed o |
~ with cer.ti.ﬁca'tes from the OSRD aﬁdsma}l silver or bronze medallio_né émbéss_’ed_v

. with a large "A"_ fqr Atpmi;ﬁ. ‘fl“he pres‘gntations w;vere made in hBe;rerl)‘r by M%lj. PR -

; General L@s!;e Gm;eé,'the mlhtaryleader of ,t_he'Manha&an_Préiéct. ] . b -

‘ The géiexitiﬁ@: lexi)eriﬁm‘ent; /tliifz;tys;v;’xé@ssﬁxlly &elﬁ(‘mstrated_the: selfsustalmng o |

_ nature of nuclear fission and thé ability to control it were essentiél to the beginning ~ '
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of the atomic age. Metal Hydrides, Inc. and its workers played a crucial role in this ,
demonstration. Notwithstanding its sina_ll size and lack of national name

recognition, it supplied the veryrﬁrst shipments of uranium to Columbia VU'nivefsity

in 1941 and contributed crucial supplies of(uram'uni metal toCP-l‘ a_nd The
University of Chicago in 1942. It also operated-a highly successful uranium
recasting process from 1943 to 1948. The role of Metal Hydrides, Inc. at the dawn of

the atomic age is indeed both chemically and historically significant.
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FOOTNOTES

‘1. Metal Hydrides, Incorporated began operations in Clifton (a v111age in
Marblehead), Massachusetts in 1937 and later relocated to Beverly in 1940 (3).
2. The reactor shortly afterward was moved to the Palos Forest Preserve; and the
- Stagg Field stands - previously used for football, a sport abandoned by the
University - were torn down in 1957. The spot of the first reactor today is marked by
- an historic marker and the sculpture "Nuclear Energy" by Henry Moore placed there
in 1957,
3. Much speculation emsts regarding Helsenberg s role in the German -atomic bomb
effort. Recent evidence suggests that he purposely led his superiors astray to delay-
bomb development (5).
4. Based on data available on uranium shlpments the allies speculated that the
Germans had an 18 month head start on bomb development. :
“5. CP-1 also contained 50 tons of uranium oxide and 400 tons of graphlte @ p 112)
6. Eldorado Gold Mines Ltd. processed the ore at its refineries at Port Hope,
. * Ontario, Canada and marketed it in the US through the Canadian Radium and
‘. . Uranium Corporation. Eldorado Gold Mines, Ltd. changed its name to Eldorado
‘ Mining and Refining in the early 1940's and was subsequently taken over by the
i : Canadian government. The same Thayer Lindsley who financed Metal Hydrides is -
| said to have had a stake in the Eldorado Gold Mine (2). Further, since Mr. Lindsley
: was a classmate a Franklin Roosevelt (both Harvard '04), it is said that FDR called
upon his old friend to help out with the ore supply and uranium production in the
early days of the atomic effort (3, p 28). »
- 7. The radium was extracted from the ore for commerclal uses and the uramum
i B which was not in demand at the time, was simply stockpiled.- . _
] 8. The use if depleted uranium in the tips of armor piercing artillery shells takes o
- advantage of this pyrophoric property of the metal. .
9. The Palos Forest Preserve was the site originally chosen for CP-1 but, due toa
. labor strike, Fermi used Stagg Field in its place. The Preserve is about 2 mlles from
. the present day Argonne National Laboratory - East. . .
10. The ongmal CP 3 reactor was renamed CP 3" in 1950 when it was structurally f
, : modified.’
S 11. Magnesmm later replaced calcium as the reducmg agent in thls process
- "12. Prior to 1937 the main building housed the Stuart Last Company, a
“manufacturer of wooden shoe lasts. .
'13. In 1944 certain soil samples, taken from the rear of the site by Manhattan : .
Project personnel, contained 79% uranium metal (24). This was at the site of a dry
well used at the time for rubbish disposal. The average soil sample from the 81te o
however, contained approxnnately 5% metal (24). . :
. 14, Metal Hydrides, Inc produced NaBH, under an exclusnre hcense

15. The Beverly site was demgnated a FUSRAP project by the U.S. Department of '«.‘r,:;’; .

Energy in 1986. As of late 1994, radiological remediation is scheduled tobe -

‘completed by the end of 1998. The State of Massachusetts'is also assessing the site . S (g

“under the auspices of Chapter 21E of the Massachusetts General Laws for oil and
‘other hazardous matenals contammatlon ‘ K ,
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