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PORlmCED 

,. 
Vol e 6 pree nts an account or th operation ot the g 1eous dit-

tudon plant. Th purpose, administration, and oontraotue.1 arrange-
• 

ment ar diacue•ed, tollotred by a narratiTe de•cription of preliminary 

ea•cade operation.c, de1cripth-e accounts of prcioe111, proo n 1ervioe, 

oond.itioning, and power plant operation.a, and a renm.e or production 

chronology. The ...olume concludes with a diloueaion or aatety a~d 

1eourity aspects, person.n 1 prccurenaent and indu1trial relations, coats, 

organisat·1on, and personnel. other phaae1 or the J..26 Project are dealt 

with in ~eparate yolume1 ot Book'/xt. tollowas 

Volume 1 • General Features 
~· 2 • h1earoh 

~ --..- ~ 
. -· . ._ 

'f olume 4 - Oonatnaction 

ActiTitiel deaoribed extend trQll the 1election ot the principal 

operating contractor in December 1942 to Sl December 1946, at which time 

the ga1e01.11 d.ittu1ion plent erlate a an operating entity, and adminia­

tratin responsibility paned tram the llanhattan District to the United 
• ' 

states Atomic Energy Ommh ion. 

A number ot appendioea are attached to illustrate the text of the 

TOlume by means of plans, now diagrams, oharta, graphs, tabulations, 

and photographs. Reterenoes indicated b7 parenthe•ea, as (App. AS), 

{App. D16), eto_._, refer to It 3 of Appendix A, Item 16 ot Appendix 

D. eto. A aeparate top secret appendix ha1 been prepared to this Tolume 

in which prod.uotian dat , oU!"t'ee and graphe are shown. 

The Smm.ary contains an abstract ot every me.jor subject tr~ated in 

Velume 1. Paragraph; D1ft1bers in the Summary oorresp o.nd. to aection numbers 

in the main text. 
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SUMMARY 

l. Intro~uotion. - Enric ent o! the U-235 co~centration in uranium 

hexnnuoride ia carried on. at the K- 25 plant by means of continuous operation 

ot "the largest phyaico-cbemical procese in the ·orl dH. The entire plant 

is operate·d by the Carbide and Oarbon Chemicals Corporation. The tluorino 

generating facilities •er initially operated by the Hooker Electrochemical 

'Company, and the conditionina plant •as originally operated by Ford, Bacon1 

and Davis, Inc. The operating oont.racte were formerly adminiet.ered ey the 

Onit Cbiet' of the K ... 25 Project, and are no · administered by the K-25 Di­

vision Obie , tor the District Engineer. 

2. Contractual Arrangements. - At a meeting on 12 December 1942 

between Manhattan District officials and th • t . Kellogg Company, it 

was decided to award tho principal operating contract to the Union Carbide 

and Carbon Corporation. As ot 18 January 194:3, letter contra.ct -7405-

eng-26 W!is executed with their eubs1~• ry, the Carbide and Carbon Chemicals 

Corporation, on a coet.-plue-tixed~tee basis, providing for etud~ of av la­

ble technical diffusion plant. information, research and experimental work, 

consultant servic s, traini ng or oper ting per. _onnel, organization of an 

operat ing st.a t, : .. and operation of the 25 plant. The fee was set at 

t75 ,000 per onth for full operation o tho plant, and aubso~ently in-

cre sed to 96 ,000 per month I.or !ull operation o - 25 bond -27. At 

Carbide'e suggestion, contract W-740?-ong-)4, et'teetive 2; October 1943, 

was awarded to .ford, Bacon/ and Davis, Inc. tor initial oper tion ot the 

con.ditioning plant.. The fixed tee i.'or this work was ultimately set at 

2021 000. L.otter contrnct W- 7405-eng-258, e.C!'ectiYe 27 September 1943, 

Sl 

~J.(£71 
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as awarded to the Book r lectroohendc l Co pany, providing for oper tion 

o the lluorine gen r ting plant, and tor sup rvision o ite design and 

construction . he fixed e as set t 24,500. 

). Prellminary Caoc d Opero.tions . ... In Augunt 1944, Carbide t.ook 

over Building .. -JOJ-2x" a an xper nt.a.r building. It wae aet up u a 

54 •t.age pilot plant. with d :y diffusers. Proo ss tlo and pre sure co...­

dition were a ulated, and th pilot plant was operat d on nitrogen until 

Ootob r ~944, and on n-perfluorob ane until April 1945. Key operating . 

pereonn l w r tra.inod, ins ent p rtorma.nce was prov d and moditi d, 

operatio l proe cturee w re dev~lo d, -.nd per!o ce d ta were collect.ed 

pert. ining to. proceae equipm t d awd.ll rr eyate • 

As th indi d l process buildings reached t e point where pre­

lim~ nn17 operation coul d b eta:rt.ed, th construction contract.or de a 

aechanic l t.e t run on • ch in ord r to prov oper b111ty of equi nt. , 

Open acce &nee ot each building, C 1de began vacu testing operations, 

using t.he mes epectro t. r leak d.et c~r with heliu.111 prob • l..eak.e wer 

repair d as d tected, and tho t. st ing r peated, until all leaks •er 

nated. Alter t.he c pl tion ot cu testing, it a$ n cesaary to check, 

a<ljuet, and cal1brat. all instl"Wllenta. The oaacad cello wez- then operated 

on nitrog n as proceas g s in ord! r to t.eot. •• e, pumps, and Ya.l'Yi 8 prior 

to co ditioning and oporat.io ·on UF6. A number ot the earlier bu1ld1.nge er 

turther te t d by op r tion 1th n- Ttluoroheptane, but. thie step was found 

to be wmecesaary, and waa die continued . The final ete of pre~l'd.rl ry 

operation involYod ttree.ting all interior procees equipaent wrte.cea with 

elementa.l tluori?"e in order to remove the la.at. trac of moisture, and to 

form proteotiv tluor1d~ film coating ao as to minimi.Ee the tendency 

52 
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tor corrosion by urani he luoride, 

4, Prooess Oper tions. - The 92 diffusion atages of the in 

~25 plant arc o rated as caacade in order to s up the minute isotopic 

enrichment achiev d in all individ 1 at geo. Tb thre parat ly 

functioni , 42- t g~, purg cascadess operate on tlle principle of gaseous 

di ueion, but 11 t dilu ts t the proc es g o, 

r ther th to chievo isotopic richm nt . Th 540 et ge K-27 cascade is 

similar in all jor r s eta o the - 25 proc casoade.. The entire 

seoue d1!t'us1on lant 1e no 11lly operated as an integrat d unit •1th 

25 and K-27 interconneeted o as to form "case de ot c ecades". 

o t , it bas not n n c ssary to operate the teed riti-

cation plant of th main prooees a.r fe d introduction to the - 25 

case d b s b n acco- plish d by ean of · a le hot • ter v porit: tion 

t ri l tilt.ering eyat lit . A ai.Jllilnr 1 tem ie in uee t 

- 27, through which all teed tor the ouo de ot c scads is no lly 

int rod.uced. 

!Urge absorption and • t re oval or th -25 cascade, oper-

aUnc 1nde ndent.1 of -2.7, er cc plieh d. in Building K-601. The 

ayat m inelud s BUrge dr ~ e" ir, and auit bl equ.1 ent or l1que­

action o U 6 and ithdr al to ator ge cyllnde.i.•s. A • 

house in Building K- 6311 1 used tor eurg d ·ast r oval 1 on-

junction w th 4- 2!7 oµeration. In no al ease d o! c sc des opor tion, 

all pr asur surges originating either in K-25 or -27 re absorb d in 

ldin -631, at hich point, a.leo, all wast terial ie draM ot!. 

~e surge drum in Building X-601 act.s aim ly to provide additional ping 

volume. 

- ~-_I_, \ , f 
I. 
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The original method tor purging light diluent gaaee trom the 

process system was baaed upon condensation of uF6 in cold trapa, using 

temporary purge and product syat s set up t the top ot Sections 2a and 

20 of th ~n cascade. en th pennanent purge caecad s o Sect.ion 312 

became ready tor operation all purging act.ivi ies •e:r trana!err d to th t 

point. During the period when -2!7 s oper ted 1ndepend nt]Jr o! K-251 

pu.rging operations were c x-ried on in th to 2-5 cello of th K-27 process 

cascade. 

· et o! the aain process buildings wer equipped with a cold 

trap roo in the b nt., hich contained equipment t:or recoverins the 

ur nium hexatluorid.e t a cell which had to be ta.ken ott stream and 

o ned tor intenance. The method involv e remov l o! process gas by 

a of p discharging t.o a epeci lly designed aolldi-

t,-1n beat excb · nger,- ~t ie r latively slow and co•tly. An improved 

method known &5 "surge tor pur " waa d velop d, and t into operation 

in the e rly p rt o! 1946. lt is b eed upon th uae o! a large et tic 

~lumo (ev cuated to low pr ssure) to rec iv gaeea trom a auch email r 

volume in which tb U 6 concentration must be lowered to a spoci!ied 

value. The cell to be tJmptied ' ot prooees material is first evacu ted 

to th case de (down to about 0.2 p.a.1 •• ) by opera~ion o! the tage 

pumpo with suitable Jrianipulation ot ooll block valves • . Atter re­

presauring to 3-5 p.s.1.a. with nitrogen gas, the pres ure ie relieved 

by 1qual11ation with the previously evacuated eurge eyst.em (1.e., a 

.,, a7et.em ormed by 1nt..aroonnection ot int r.-ectional eel.le) • The re­

pr.essuring and equali&ing pro.aedure ie repeated a autticient number o! 

~imes until the UF6 conoentra~ion ot the coll h s been reduced to a 

S4 
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,.:rms.ad.b1e t.wl. .An anat.oeouri thod hL on owl ed tor use ln 

I'll?. tmolv!.ng the ooe or • 31 to proddo 

the neooc t'9' •m" .olmo• 

Prodet wt 1, 4ur ca. e I, ae aoc 1tahe4 by nc t 

Htri w · bile oy~. ~ CU•«t it· ud m~ temro!V'f pm' 

and t •1#1lee -~ ua.a. the ounrent lllttboe1, C*ttled out tn BU!ldlnc 

k406._1, la ea on .•ondtJ~~loii Sn ttmll oy-1tn4er · tmen-4 t.n llquld 

11ltro~ A44ltS.Ol:l\1 ~uct reaow.1 .taolUtlb• haw blfn .proYS.494 tn 

hl14 ts ., as to pel"rdt the 111~1 r partlA~ ~··.a 

ecm4enRtton J118t.9mf In aade _ n.tlODBt. •~7 

produet r.m-.ltJ ocmslata •impl¥ of tl'iuJaportlng tile l'J'008•.a •t.Gnal in. 

the "llLpcn' •tiLto tftOm the top PJ'008•& oell o • K-41 oo.eoa4 to the 

tee4 int .r · MS oad• by cmneat· p• · u.. 
e. 9P!rt.tlon O! _ es Srrt~e !natl.\ lni.tona ... Pm1UOl"Odll8th-

ln a.otlcm loo-c, ~ oll"Oula~ aa oooJant throu the atage eoo1er4, 

~ell 0001-r , am lnbeneotlcma1 eoolerat !be a-t!POula~ oooUDc 

•te1' .,.,_. (s.nton 800 t«> WO .m Section ISO tor W'l) 4•llwr 

app~w~ m.ooo_.ooo llcmt1 o 001 • r r ~ to the prooeas 

"°Ja.nt ooolero Whftl'e . rooe.a biat ta exttlaoted from t?.o ooolant tor 

ul · tet 4!8poac.1 to th •t:motpi.t at tho ooolltlr; to.ra. l>eh\lddltletl 

•lr. tr.cr.i &ectlan 1100 ta . •'1PP1led, e.t idauo 100oF 4- polnt, to tho 

.prooea1 .equlpmnt wloaure 918'- •o ttat,, tn . ...., ot •nwbge, .-.. 
/ 

'hel'lc &tr (wtth f.tS l201"Jlnl molature content) 1'111 D.Qt be 4".wn into the 

pl"OOeaa atreati. Dey t.ir ls aleo eupplied to lnatr\llDnta .looatod Within 

S5 
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th enclos~res . Co p ased nir t 110 p. e.1. 1e genoratod in Sootion 

1200 for inst ont use, nintcnance , and mieoellanoous nervicos. Sino 

origin oonstruction, provision has b n de tor dehuQd.ditication of 

this r t o us 4oor· de point~ o that it can be us d a~ a suppl tQJ"f 

source of dry air supply. Lubricoting oil ot ppro to gr de S 910 i• 

eupplied to 11 procea15 pumps by an ot s par te oircul&t1on s7st. in 

nob proc .8 buildina. Dry n1tro gas 1~ ene ted at the si te, and 

used tor purging equipment o! conditioning g a or proceas gao, as a pump 

and 'Y lv ee lant., and in th instrument d t ayst • !..iqui nitro en 

1 u d 1n the labor tori s and in various process instruments. The tour 

lant 1 or torioe contain o.ttices, the plant library, and ! oilltiets tor 

perform.in eh mi.cal ane..l)"8ie, ieotopic an i,. is, phpieal senrch, and 

che- cal reso oh. new barrier research labor tory- 1 currently being 

installed in th cond1t1oni buildin • f'rincip&l. •peoi&l chemic ls 

quir d at the a.seou dittusion plant include fluorine, wt-J.eh is u ed 

s a conditionin gas , pertluorodi.Jllethyleycloh ~ e, which is used as 

proc s coolant, n-. r !'luorob pt ne, which is used as . test fiuid, 

vario nuorolubes, which are uoed s rioant in the preaeoc ot 

process or conditionitl,e gu, and "0" ra.bber and tluoroplaetice, •h1eh 

aorve ae gasket and v Te s at t rials. 

6. Conditioning Ar Operations. - Th conditioning buil di.ns 

contains t eilities for conditioning, t eting, r.conditioning, and in­

epecting converters. Converter are conditioned by meane of epeci lly 

d aigned turnace etande •1th auitabl gaa piping connection , hood covere, 

end electric l beating element,.. S-10 per cent nuorine in nitrogen itJ 

eircul ted nt 'OOo I· !or a DJ. um p riod of 5 houre. St g 
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conditioned in eeparat tande provided tor the purpo e, by subjection to 

5--10 per cent fluorine in nitrogen at 28.5-3000F for a mini)4mum. period of 

3 hours w1 th impeller running . The conditioning buildi aleo contains 

f ciliti6s for thoroughly cl e ning piping, valves, t s, and other equlp­

ment prior to installation in the proc ea o ecadee, s well s shops equipp d 

tor process p p rep ir, preciaion seal intenanc , p r pair, and 

vacuum l ct nics ntennnc • .1th the completion o:t tb bu of the 

conditioning and rel.ate activiti a necese ry or preparation ot p?'ooee 

equipnent prior to initi 1 inst llstion in the dittue1on plant , 1'a.c111t1es 

are being installed tor carrying out number ot d velo ent act1viti s, 

incl uding convert.er re-tubing and t sting, mi cellan oua engineering atud1 

and various b rrier research invest ig tions . 

Fluorine is gen r ated in Sect.io 1.3 O. The plant •ae ori na y 

designed to h dle d c prea the gas b1 liquetact.ion. Present ope tion 

involves echanic l oompreaeion by ane ot a a · ci lly developed diaphr 

pump. · esidWll g ees tro equip cnt conditioning o ration er for. erly 

disposed or by absorption in an al li11e ecru.bbing t.o r. Bee use of the 

, 

all quant.it.io o! waste co tio~ne gae ndled at present, the di posal 

t.o er is no longer operated. Spent gases reault.ing tl'Ollt caecade condit1oni.ne 

operations •ro allo ed to ent r the proceos etre tor ultiaate r oval in 

the purging a stem; o!t gases· trom t.he conditioning are directly . 
vented. 

The acid neutralisation plant disposes ot acid 11ast.es lrom 

cleaning operations in the conditioning building, by neutralizing •1.th lime. 

itrogen gas ie generated, ae required, by vaporication or the liquid. A 

mix1ne plant 18 provided !or blendinc carbon and 1U1:'J1.ne in order t.o pro-

S? 
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occurred r.it.h undue frequency, and have not. ho. d serious effect. on pl&nt. 

prociuctivlt,y. Cell strerur. efficiency (ru.tio of operstin8 cells to nvt..11-
----- --.--~ -~---- - . - -- ------ -- -·· 

<..ble cell:.;) non;;<1lly r-tl..'15 a t over 93 per cent. 

I ..... ---·. 

// 
.. ·~ 
':\lll ;2-, v l7) 
v 

"------------··- --... ·- ~-~-- ··-·-· ·----·---- --· -- .-

Fred: ur:miuu hcxa.fluorid e is procured from the Harshaw Che r:.:ic.:...l 

Coru; ,any throu2h the l4iciison Square Area of the i.innhs.t.t.lill District. On 

several pa.st occasions the plant haB accepted as feed various types of 

proces:s lll.'; t.erial from the S-50 Project s.nd the Y-12 1-'rojcct. On certain 

occasions l!l.!!.t.eriul d.ra~n !rem the difflU!icn ceecnde at \<aricus concentrations 

hc.s been stored and lat.er re-fod into the process 5yste.r..:. . All other product 

from the gaseous diffusion plant. hns been ehipped to Y-12 for !urt.her 

processing. Actu&l production bas, in generc;.l, exceeded predictions be-

cause of the high Gtrearr. efficiencies attained, the small effe_ct of pro-

cess surges, the high scparat..ine efficiencies of the barrier material, 

increased feed rater;, nnd increased power input. 

9. Safety and Security. - The chief of the Su!ety and Securlty 

Branch represents the K-25 DiviBion Chief in all fiW.tters pert.sining to 

ea!ety and eecurity aithin the K-25 area, end the r~catur, Detroit, ~nd 

lli.lwaukee sub-areas. .He is assisted by three section chiefs 1n charge, 

respectively, of s~fety, eecurity, and fire protection and prevention. 

The orisinal K-25 site operations safety prograrr.. •r..:s 11'1.tiated !or the 

conditioning area by i'"ord, Bacon/ and Davis, Inc. in llarch 1944. 0n 1 

llay 1945 it was absorbed 1r1 thin the overall sb..fety proerarr, developed for 

the K-25 area by the Carbide and Carbon Chemicals Corporation. Tne tsafety 
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standard for 11 ork haes been th Corps ot Engineers sd.ni)Ul mand tory 

nsarety equir ents", 8upple e t d by tionally r cognised standards, 

and by s cial standardo d velo d at the site. A special baz rd is 

count.er d t th '"-25 pant invol ving the ph7a1olog1cal.J.7 injuriou nature 

ot the radiation anating fr uran1 •hich ia greatly enriched in con-

cant~ tion o! the U-235 isotope. reov r, care 1111St be taken not to ex-

ceed the critical ma.ea; 1n uch a circumstance, a chain re ction ht 

conceillB.bly be initiated. Despite care Ul equipment dea1gn, this possibility 

•till u11ted through tailur of equipment or t ult.y operations, and 

apeci l co. it.tee wae organ.is d in 1945 to atuct,- the problem. Ot.her llie­

trict Are have cooperated in thoor ticnl. and x riment 1 studies to 

establish th • e qu&I\lties ·or U-235 t Tarious concentratione 

•hich y- be handled under p citied conditions . 

Th original - 2.5 Int.elllg nee and S curit7 Branch waa expanded 

in Sept er 1945 to form the afety and Security Branch, which supeniet'a 

t.he program of physical eecurity, a egua.T'ding or military info tion, 

and pereo.nnel clearance. Security•• sures at the -2S aite were in-

atitut.,,d by .Ford, con/ and Davie , Inc. who eotablishe a guard torce 

ot 80 men in Jun~ 1943· The Carb1d Security Department • s eat up in 

April 1944. At its peak in ebruary 194S, the Oe.rbide Guard orce 

nUlllbered about 900. Security ie enforced by standard District aetbods 

involvins fence and gwi.rd protection, pass and badge control, employee 

and visitor clearance, and education o! emplo,eee in the importance 

and ••thocle or enforcing aecurit7 regulations. 

A number o! epeci l atudiea have been aade at the K-25 plftnt, 

in ord r to tormul te i mproved a thods o preventing the diversion of 

eor~ Fl BEP~Tht.b'Rtl 



process teri l by euitable odi!icnti on of pl nt design, b oh.nnge in 

o rating procedures, nd b .plitic tion ! security ssuros . The Ur nium 
I 

Control and Inspection Department. w a to ed in ce"' er 1946 to centralize 

th r sponeib1lity !or handling nd coordinating the prob 

ploy e 

recruit ent tor adequate et tfin of the K- 25 operating organization posed 

serious proble • Thou ands of plant o ratora were needed, in addition 

to approximately 2000 wperviaor;y and teohnical ploy es . Through pe~ial 

arrang ents with the ation l ost r ot Scienti!ic and Specializ d erao -

n&l, recruiting itineraries were arranged, which included all jor univer-

. 11t.1es, and which coyered areas where required t1JMt=s or JD. pOlt r mi t b 

available. ploJlllent of tic a wer opened at tho Clinton g1neer ·orka 

and at Yarioua ott-sit.e locations. Dnring April and 1944, tbe n~cl e 

ot the production organisation waa gathered t the plant aite, and a 

tra1nine echool us et. t d on 6 October 1944. The Operations Trainine 

Dep~ent included ·a frocesa Trainine School, which• so rated until 

ovember 1945, tra.in1ng 3230 ployees, and a Vacuum Te5t Training School 

hich wa.o operated unt.U Jul 1945, t.ra!ning 1858 empl oyees. 

train1ng progr was opel"ated trom Januar7 1945 until June 1946, du.ring 

which ti•e 542 och nics, oper tors, and aupervieo~s received ep c!aliced 

imrtruction 1n -2S ma.intenanc_ procedure . SeTera.l hundi-ed instrument 

men ha.Ye received instruction t the Carbide Instrument Training School 

. under a program •hich ie et ill in ::tect. Coureee are aleo g1 ven to 

TS.rioue groups or ployeee in order to provid amil1ar1ty with tirst aid 

principles, and wit.b the uac or the U. s. Army aaa ult ek. Starting 

with 21 ployees on 1 September 1943, the Carbide p yroll rose to 
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peak o! over 11, 000 in June 1945. Presont strength is 6, 8.23 mployees . · 

nlisted personnel were aosign d to the oporating contractor up to penk 

etrcneth of ,500, in various t chnical cap citie , in order to relieve the 

eevere shortage of qualified rsonnel. 

Ther ha. v been no ork stop ges t. the K-25 plant. St.and rd 

and 1 partial gri vane and disciplinary procedures b ve be n instituted. 

In Sept b r 191'6, by ns ot a Natione.l Lo.bor Relations rd electicn, 

the C. I . , • was certified as the barga.1.ning a ent tor Oe.rbid e.111plo1 

and negoti t1on tor a union contr ct were b gun immediately. 

J 

On 9 ov ber 194), the tiret Ca.rbid~ l o7ee ovad into f mil,y 

quarters ithin the 011nton Engineer orka rea.. A housing scarcity rapidl1 

developed, and it bee.am nece a ry to ad~pt . a rigid housing policy wber l:>y 

only top aupervieiry per onn 1 ere eligible for permanent hou.aee; all 

oth r • ming to.90 or m.or• per hour were eligible tor aemi-permanent 

hou~es , pre-t bricated bouses, trailers , or dormitorieo. absolute 

ahort. ge of housing units d veloped by 10 October 1944· V-J D 1 resulted. 

1n curt!Oilment in operations ot other C. E ... contract.er 1 and d more 

unit& available. At present, Carbide emplo e!l ooeupy a toto.l of 2.879 

housing units, and 645 e ployees are •aiting aa gnment o! houses. 

In conjunct.ion with the extenei.,, loyee recruit ent pro ram, 

transport t~on fac1lit1 s bad to be provided tor workers reaidin within 

r ndius of 100 milee. Tbe intra-erea and of !-area. transport.ation problem 

aoon assumed m jor proportions . The organization ot "Sh re-the-Ride" 

au obile clubs did muc~ .._to alleviate the proble , and wi t.h the canpletion 

of a emooth eurf'aced highway betw en town ar1d plant i n ept ber 1945, a 

eigni!icant rov ment w effect ed. Curtnilment of ~!-area bus operations 
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egun in ·gust 1945, at which time plant construction was approaching 

com let1on. Bus service has c tinuously improved cince th· t time b cause 

of th ell sta lished repair and aint.enanoc program. 

11. Costs . - AB of the end of the iscal year 1946, tot 1 contra~t 

costs attributable to oper tion of K-25 roject 8lll.Ounted to l ,620, 216 . 

At thie time, the est nt d tote.l cost !or eompl tion of contracts s 

"145.437, 500. 

12. Organization and F rsonnel. - The K-25 opcr Lions o fjc w e 

o nod on 22 F bru.ary 1944, with jor J . J. oran s K- 25 Oper tions 

O!!icor, re orting to Lt . Colonel J . C. vtowers, Unit Chi t , K- 25 Project . 

Lt . Colon 1 •• Coo ucce d d J.!a jor }.:oran on J Oct.ob,..r 1944, and U-jor 

•• dolph Archer s scignod ae Ex outive 0 !io r on 29 December 1944. 

On l y 1946 the position o K- 25 Oper t 1ons 0£ticer • e converted to -25 

Di vision Chi , wit h OT r4ll r sponaibil~ty t or &dmin1stration of the -25 

oJect, incl uding outlyine r • On l ~ bruar 1946, Lt. Colonel H. • 

r er assign Sp cial .Ae ietant w th -25 Oper 1.ions o.r icer, and 

on 1July1946 w s appoint d 31st Chi.e.t' .of- tn K-25 Division. The ottice 

o th -25 Divitdot at pr sent includ s 5 o ic ~r 47 c1 ili p r onnel. 

The original Carbide operat ing org nizatio w hoe~ d by Vice­

.. esidant, ho acted ae consultant t.o the Contra.ctine O!l:l.cer, and to all 

contractors connected with the a ou · t!usio Proj ct . Reporting to 

th Vice-Pr si dent1 were th Gen r 1 Superintendent, lent Sup rintendent, 

and nine department h ads . Tho curr t organiz~tion 9it!ero primarily 

i n the elimina.tion o! the general superintendency, and. ~he inc ~uaion of 

two assistant plant eu rintendents. Principal key per sonnel include 

Dr. G. T. f elbeclt, Vice-President, in charge of the Project tor the Carbido 
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and Carbon Ohemicals Corporation, and • H. E. Thompson, and Mr. L. A. 

Bliss, aleo Vice-Presidents ot th~ corporation, who have rendered advisory 

aervicea to ·the District Engineer. • r. D. Kinsey eerved ae O.neral 

perintendent trom S Febru.ar7 1944 t.mt.11 l Dec her 1945. • O. E. 

Center bas held the position o! Piant Superin~endent from 15 Fobru.ar1 1943 

to d t.e, 

The K-25 oper tions ot Ford, Bacon; and Davia, Inc. were directed 

bf Mr. B. S, Coldwell, Vic ... Prcaident. or tho Hooker Electroch cal 

Company-, Ur. T. L.B. Lyet.er was in charge of contract act1Y1t1ea as Chi.et 

&lgineer. 
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MANHATTAN DISTRICT HISTORY 

BOOK I I - GASEOUS DI FFtJSI01 ( K-25 ) PROJ ECT 

VOUJME 5 - OPERATION 

SECTION l - I NTRODUCTIO 

1-1. Purpose. - 'l'he operation of the gaseous di! ueion plant co&­

prises the fi.rutl fl.nd continuing phaee ot the K-25 Proj ct, the ultimate 

goal of which was the large •cale manutacture of a. ura.niwn-containing 

terial highly enriched in the U-235 isotope. 

l - 2 . Scope. - Indic t1on h s been given in preceding volumes of t.he 

1ze, scope, and special nature of t he dittusion plant !acill.ties. Brie!ly 

summarized, the operating activities comprise the maintenance of continuous, . 
24-hour-a-day, oper&tion of hat bas been called "the largest phyeico­

chemioal process in the •orld11
• The aite occupies a 5,000 acre tract of 

~ 

land. 6¢ process buildings house diffusion l cascade equi nt including 

3,4)2 process converters Md. 6864 process pumps. ~st import.ant facilities 

operated to provide auxiliary aervic a include process f eed, wast e, and 

product eyatems, numerous process service inetallations, a highly technical 

equipment conditioning and fluorine generating plant, and a 2;8,000 tr·· 

eteam-electric po er gener ting st tion. 

1-). AuthoriEation. - Authorization ot di! tusion pl a t oper tions 

was handled s i.milarly to other phueee of t.be K-25 roject s entioned in 

Volume l of this bock, and described ore fully in Volw:ae l of Book I . 

1-4. A inietration. - The principal operating oo,mpany ia the 

Carbide and carbon Ohemicals Corporation, under contract 7405-eng- 26. 

Initial fluorine plant operations ere carried on by the Hooker Electro-

/ 
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chemical Comp&rJ¥ under contract W-7405-eng-258. Various other condition-
l ing area operation.a were ha.nd,pd originally by Ford, liacon1 and De.vis, Inc., 

wider contract '1-7407-eng-)4. The opera.ting contrncte nre originally 

adminisbered for the District Engineer by the Officer-in-Charge (Unit ... . 

Chief) of the K-2$ Project, ~hrough the K-25 Operations Officer. This 

responsibility ie now vested in the K-25 Diviaion Chief. 

1.2 
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SUCTION 2 - CONTRA CTUAi,, ARRANGEMEUTS 

2-1. Cnrbide end Carbon Oaemical.s Corporation. 

a. Selection of Unign Cerbide ruid Carbon Corporation. - At 

a meeting on l2 Dece."nber 19~2' between Manhattan District ofticial.e and 

representatives of the 14. t'; . Kellogg Co peny, JJI-. • C. Keith, Vic.-

President o! the cump8J'l¥1 was asked for hi• recoamendat.ion e to poeeible 

operat ng contractora. He suggested E. I. 'uPont de Nemoure end Company, 

the Union Cnrbide &J:ld Cerbvn Curporat.i•:m, the tendard OU Company or. 

New Jersey, the Monsanto Chemical Company, end the Dow Che eel Co any. 

Some of the CC>tilpanies recc:lGiaended by Mr. Keith were already engaged 1n 

other work for the Manhattan District, and others were under considera­

tion tor various conter.1plated projects. It was therefore decided to 

approach the Onion Carbide and Carbon Corporation. 

b. Hiaton" of lleW1at1ona• 

(l) Initiation ot Negotiat1ong. - On 28 Deocber 1942 

General Orovee, Colonel Marahall, and Colonel Nichols met with Mesera. 

J. A. t.at.fert.y, ,. F. Barrett, F. H. Haggeraon, J. H. Critchott, A. V. 

llker, and l;vmen au •• , all vioe-pree1dente ot the Union carbide end 

Carbon Corporation or ita eubsidie.riea. Tne then knonn aize, ecope, and 

methods or operation ot the gaaeous dif f ueion plant were outlined to thee., 

end the' tentatively agr•ed to accept a contract .for operation. Another 

.eting was held on .30 December 1942, with Colonel Marshall, Colonel 

Nichole, eesra. Kellogg and Keith of t.ho K. ;. Kellogg Company,, end 

Messrs. Rafferty, Critohett, 1llker, Dann, Thompaon, Bagley, nnd Bliae 

ot Union Carbide and Cnrbon present. Mr. Keith outlined the v&rious 

problems to be solved in the design o~ the dif!uaion plant and the general 

2.1 
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principles of its operation. 

(2) phoice of the Oe.rbide Sybsidie.ty. - During t,he pre­

l1m1.nery negQtiations, the Union Carbide and Oerbon Corporation advised 

the Gov~rnment that they preferred to have the contract written v1th 

their Jl'lRjor opernting eubaid1817, the Carbide and Carbon Chemicals Cnl"­

poration. They pointed out that this operation cnma cloacst to the 

normal operatione of the Carbide and Carbon Chemicals Corporation, end 

that t~ key pereormel furnished by them would come from that eubcidiary. 

Accordingly, on 18 January 1943, letter CCX'ltraot r.-740.5-eng-26 wa£ ex­

ecuted ~y the Contr cting Officer, and aubeoquentl.y accepted by the 

Carbide and Oerbon Chemicals Corporation on 20 Jo.nuSTY l94J. Th.e letter 

contract provided tor the •tudy of the available data and in.formation on 

the operation of the plent, the condacting of r oaarch and euq>er.i.lnenteJ. 

work nth :regard to the deeign, engineering, construction and operation, 

the supply of consultant services to th Government, the ai.rchitect-Emgineer•. 

and the eonstruction oontractor, an the training or personnel in the 

operation o! the plant. 

{3) Final Negpt1@t.1pna. - Beca.uee o.f the ecaro.U.y ot en­

gineering Worm.ation, which prohibited the t>r ar tion or realistic 

estimate o! the co-S.tof operations, the ne£ot1ationr. for t e formal operatins 

contract extended over e oonaider.ble period or time. By the latter par.t 

of the 11\Ulmer or 19431 eu.fficient Wormation wae av lable to pcr:nit 

drawing up the contract. The !orm.al opere.ting contr.!ct W-7405-eng-26 

waa executed on 23 tlovember 1943, et.teative aa of 18 Janue.ry 1943. The 

term of the contract extended Wltil six months after the termination of 

hostilities with the Axis Powers. 
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c. Scope -or Contract. • Contre.ot W-7405-en{i-26 {App. E) 

TJUS drawn up on n coet-;>lus-f'ixed•.f'ce basis, and providac1 tho.t the con-

trnotor !'urnitlh tschnico.11.y treincd personnel to study avail.able infor-

nntfon pertu1nin!:; to tho desir;n, enginecrin~, f'..nd construction ruld ope-

rntion of tho plant, conduot pertinent research C1.nd experlmGntAl vrorl::, 

render consultn.nt r;ervices, train peraonnel in dif'f'usional operation, 

prepare for operc.t!on, sot Ur> e.n effio1ent operotins orgruibo.t!on, nnd 

opere.to the plant. 
---------··· ----·• •-· -•-•• ._,. --w-•·-•·--- -··------·---

-
Dlf.lllD 

----------------~-- · 

de Fee. - !ho oontraotor•s tee "Wro.s eot e.t $751 000 per -
month for full opera ti on or tho plant. Foo payoents durint; too eta.rt-up 

period were to be 1n proportion i;o tme nunbcr or prooesa bu11.dingo in 

operation. For t'ull ope~t1on or tho K-25 e.nd K-27 plants the toe ~ 

later l.ncreued to $96•000 per month. Under Supplement JJo. r;, &dditiom.l 

f'eo payments 1'ero .. uthorised ae t'ollcwsa 

l. C24,0'JO tor lonk teatinr; eervioes. 
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I 

I 
) 



of prooeas equipJDOnt, when tho• dutlea wre taken o-ver 

trail Fwd, Ila.oozy and n...u, mo .. 

a. A. nomhal tee ot .ti.oo •a authorlltd tor tho • ply ot 

·~ .tor, •1ectr1ct.ty and other aenio•a to th• S-00 

plant, Md tor the • . pl,y or tntemnoe and pl'otect10l1 

•eJ"'f"J.oos &!'tel" the S...SO plani) a plaood 1n atc.nd• iy 

oonilitlon. 

· M. rcmt1 Bt.oon, ~ Jla"fla, lnoe 

•• Selection. • Jt -.a planne4, Ot'S.gislly41 tbAt d!.t• 

htl1cm eia o -.zwf'aeturtd by ~Jn Corporation (Vol- a) would be 

oondltt.or.d at the point or ..mDoture am iheu ahlpped to 1.;ho. l-25 it.to, 

,.ac.\y tor lnotallatt.on. U.Ok ot a._11a'b1e taotllth , laol~ a •CM"oe 

t tluoriiie1 at the Chrphr pl&nt -4• lt • lab1- 1» 4o th1e work at 

tht 6 aU•• ~b14~ d.ld not wieh to un4•rto.b the reapcme.5.biU ty tot 

•tats. the ooil4lt101WJg a,.. until the •ln prooeaa operations had 

*11 ••ial>1Uh•4• by au aw ti.t an oubll4• tlm be •np.ge4 to 

eonstiauot a.m opent.te e oondit1ordnc plant untll •uah timo u tho 

f.nlti.Al ot>MS.tlonlne operatS.ona WN oompleted, At .mtoh ts.me the CaPblde 

am Oar1>on Chemtoala C~t1on would tab O"fflt' tho pio.nt •lid its 1'4Jl'8~-. 

nel tor tur'ther Ope$tlcmo. 'Jh plan -.s agieo•blc to the GC>wl"JllDiOnt, 

and Ce.-rblde nooamen4.a t.he t~ of Ford, OOI1f alld. De.Tia; Im,) for thla 

phaao of' tho Project. (00Jlltl"\Jo1:1on ot oonclltlontng tao111ties by Pord, 

lum1/ &114 Da..U 11Dd.er eoaitlut 'f.~19 la ._W lll Vol1DI ••) 

b. H1'1?0rt or izt?tle.tiono. • t..tter o~ot '1407 ... ~, 

48.t&d ts Ootober 194.S, o aooopted by the contrnetor on 2 Nowmbor 1943. 

2.4. 

• fSJ!§RE1' 



~ECI<J!! 88PJFl1Qi~IIIAb'RPJ 
'1bG letter oont"'ot o•n>d. the wor -· to 21 ~l" lt>lSt but d\lbhq~nt 

•lWP2nimtt! 1.uth.orkttd coutlnued "P•ratlon unt11 th(t torr.c;.1 •~et 

(App~ B) WfUJ entet'Od lntO, o:n: 'I '14y ~, t1,ttcctlw aa of' ~6 Oqtoho~ 194$• 

o. 8,0!}J.! ot Oontl"a~t •• Cox:itreot 'f60:7~ (App. E) FO­

TI.A~ that Jard, . rm, a.nd . dii, bc~j tuml.ah Ul 

t.nd t.ohnloe.1 penomw)l1· 1&~ 1 teJilli.1., toote, tach.1-ey.t ~1Ut1 ~, 

bd •U?PU•a not turnUhed by ~ ~~nt1 !ld th&t thq ope · te tho 

<>Jl(!.ltlord.ng, tl•ttlne dtfpota4l1 ua ao·ld ae~1S..lng pkntlt, tor tho 

eie.m~, oomlttozitng; ~~~. u1.i-1J . toa~ a:nd ~ · or 
procre1e ~ulPDttlt• ~and apec!tloatS.Olll nre t~ be tutm.eh.ocl by 

the Coritt&ottn:; ~t't !ha C.ontt$.otor 111.ct a.bo requireq to ape~ 

-..ohl:.M lhop &lid: t~ prqd.4_, ~lr and •lzittM$)$ tu.<JUlt~oG tor'"'""' 
eqtd.~ •nd -1ntena.noe ••~es· tor tb• t1.~J.no plant. U\8 ton~ 

•pooltio ..-*POMlbtiltJ.tt wrie outlbe4t 

1. ,.~ oi.11•n5 ope tlone tor plpJ.n oof>l 'IJ1 C>thffr 

equlpNnt. 

2. ~arm -.ouum tea~lng ot pt b.5 •••fln.bll0t1 ..m idaf>{?11a.nw 

eour:J w•s~le. 

II' Opel't\.t. oon4ltf.oxd.n furnacoe tar oozne~~s ·r.md •ta 

PlaPOt 

4, Opetate ~Dg at l'tando 'tf) 4tte~ a~tlJ2r 

qual!tue and pOJ'ODltleo of oond.ltloned OOttVBrbrs. 

s. Pro~ '5CU\ln paiJpn tor ~atlag WOJ!"k. 

61 Prepan urJ. -.t.ntaln 1'lak ... -.-. f'or -.oum ta•tla: 

in tM ead1 tioninc and 1n proooss area. 

v., C · U.b to nd check prooeas ins~~. 



S. Opeft.t& •toi-e 1"00m e.n4 •tora taoU.1t a tor p~••• 

equipment am • · U. parts• 

n 4!ttusion • go p a, 

10. Punl19 uro tlon. 

••curity, P9NODml, th - •tmSJ.ut ••l'VioeG 

to · Hook$J" IAtort;lt;,.~oeo!Wl!IUCIU "1~1UtY'" In cmntotlon with 

opel"lltlon t tl~in& plant. 

14 PeJitQl"Jlt o eondltlonln::, ~., and at'btr-

atl.on tlODll on other n as •uthorS.1194. 

Gtltllf:Nll'ttor ._. " uired. to ~- a.na ooordb lto 

WOt'k with otheJ" OOU 0 .-.. and i.n Mid .)., 

a-5.1ab1o peNC>nnel to~ 1:h ..-tlon or 1: 

oo.t.altlon!ns plant 

A. .... • A ts-4 tft - . 16#000 -· datd tOI' • 

4l'Ull1Ml3~"'1.· to 1102.000 when tlie 

~be.ti.on U.te ... 0 y J.NO. 

• Hoobi- ·1eot:roohmdoe.105?'5Y• 

a, s.t.ctlcm. .. ~ early- t*l"t or lNS t1uw 

•thoda fa'/' pJ"Oduolng tluo~tne on a la.rp ••le....,.. tmd.ei- ~Ueratlon 

(Book I)t the h1 · tenipe..,_ture, oatbon anode •leotro~o oeU clew~ 

· 't lohnb 1lopld.m tftJlwnltfl e low ~ture. ld.ob1 ILDQ48 ll 
cl 

dewloped by ontj and. 1*l\>Watm'o, oarbf;m. anode oell 4"91oped 

by th Bookatt 1eo~oal Cappa~.. ro ••t tluorbe nqu1"119nta at 

Bopldna 0011 bad not ..ohed a 1u1table ••ge or 4nalopMnt. and tm. 
cJ 

J'J ' ont ee11 appeo.ne to '*"° oertn!n dlaad-.ntage , ohlet atlOJ:l"' tbetl 
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beh.g thG hlgh OOl'!l#\li!iPt1on or the nlok»l coclEh, !ht.a toclsion • r't>.&.Oh•d 

after e. eerttu1 or oont.nnoes botwf:tn tM ·dltton Sqlllte Ar'oG. or th<t 

ihtlha n ·Dittrl.ot. the lellei Ocni_x>rf.tlon, l.Qtl JWOpr••aut:m.tlWD tpqm 

im0$trla1 ocmo•l"U 8J'ld uidw~tty i..boratorl' ~god tn ro•~n and 

4ew nt on tluorb.lo oaU.. At th 11ame tS-1 ooml.d•ratlon 1. 'belnc 

g1"9n to the queatlon of wbethel.* the fluorine a'hould 'be ~c~c!. at 

the eite, oi- llhlppttc! to t pll:lnt tram a. 41otant point or ~t\JJ"e• 

IJ1 "'1n or tho M.gbly 1'96,$ti.lw chl.N.cte2" ot t'l~b and th·e 4tttlou1t1es 

1fh!.Oh ha~ hMn ~eaoed f.11 bc;ttl.in the ..,., f.t •• 4•ot4~ tba.t 

thlpi!!J t "8" Ot!lll&HSA1 lbll8llO woull!l '10t \le f.dvlaablQ, &ltd. #:*t tlWJ.~ 

thould be Jllll\i'.lUfaCtured at th _ t lt$• · tho cok$t SleoWioo.hmd.al 

~ •• t.lltbatel.y ••S..o·.-..o. to ••r'f'he o_..Wuo.tlon «ma Wtlal 

operation or tho ~ tluorl• p1ruttt 

~ lit•tn or :&ee!:tatt-.. • t'ht. ""'* 1.t tlrst •• auidt~ 

bed by letter eenbaot to th<! n~ur Bleowochtml.aa.l c~ dated !'1 

S tiember 1MS.1 and al.pd by C01~aal • V~ Blohob~ tb1I IA.ttiier ..... Jfe• 

·..a ol*lodlo-.1~ until tho r--.1 oon~ ·o~ the WJ!!k troJn 27 

S•p\omber 19'3 •a .-outoa 1 Juno 1*, betwMn liookn ElMtnohmn!oil.1 

C~ and the· -.i1.1~ttan t>Utrlot1 l'lli?N•~1*1 by Lt~ Colonel ~s c. 

Stowe.Pe, 

o. SD!p! pt C~t. • CO.Jltit&ot W•740S..,,n~a (APP• E) 

provided tor the p~t:ion or 4~ tor 11u114lnga a.nil •upenilllon ot 

theh* oonsWuotlou, the d.eelgn ot eqtd,pment a¥lil •uponlalQl'i of ltt lnlt:Al­

lation. tb.4J , .. oo .... nt Of 4tqdpant, tho proemwent am ~ ot .. 

ratlng penonnel, nd tho operation ot 1shfJ tluo?"1no plant to l Pet>~ 

1945. 



ch c t.ho nt 1r K- 25 pl 1.. s ler, t oush coneid r ble, dditional 

period w let r r tor gr tl.y r uo \ tor to test th -Zl 

pl ' t . 0 l10U tion io tr c d in Ap 
\ 

die l 132. ' 0 "or · r quir to v cu t. st o of t b 

rlier bulldin& , but b 1945, thi p riod • 

o thr w • Thi e du t.o ace xperienc , 

t cl que 1 proc dure • 

ot t h u~l,&e in tl upp r a ctio ot t.b plant r uired longer te t 

p riod b ot ller nt eiz 1 nd ditticult. 1n 

· achievi · th 

t.rnment Chee. 1 £!'.• - After ecuwn t-et ti COQJ>l t 1 

necee ry to ch •1 dju t , n 

one tor c of L inetr 

out t.h pl lor eac bull 

d • The 1 tru ctiviti wer . continued. during 

t op r ti . run" 

'J-7. --~;.;.a=:;::;..;;;.;.::...;;;.;:.;;;~=o.z.• - h caaca~ cell w r oper t d 

initU.11 with nitrog a proc eo ga in or r to test 

prior to co t 1 nd placing it 1n op ra-

t1on with ur ni • tro n ru e r l yo; 

.)- . 

t , 

lt Uy co -

proce a buildings, nd the 

product • ¥ t s of th h-25 ar on n-p rf luoroh ptan , 

bis s ubstance i b ~vy g 1 b n v poriE d1 with a density 

ppro ting th t or ur niurn h xs!luoride. It we believed th t t he 

'=~EGRET 
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SRO'i'ION 3 - PRELI UNARY CASCADE.OP£RATIONG 

)-1. µttroduction. - Numerous proble!i1o ere encountered du.ring 

the period of initial opera,ticme. ln order to begin operat.ions at. the 

ea.rliest possible nioment, buildings were t t en over tor operation before 

construction was Coillplete. Thia procedure entailed cert.~ ci11'Iioulties 

end ocoaBional proceee interruptions. The pereonnel were ineJCperienced 

in op ratione; or thia ind; 1ndeed, many had had no prior operating ex-

peri•nce of any description. Moreover, much •quip nt ot a novel nature 

was o be placed in. operation, tor which there wr-.s no prior 1ndustri&l 

:;-2. 24 Stage f.;Y.o ' Plant . - In August 19114 Cerbid~ took c er 

ad.ld1ng "K-303-21" as an experiruental b'dlding. Building K·.30.3-2 ia 

s ten-cell building, but, during t.he experimental period, ni.ne cells 

llfere operated in oonjwlction wit l a tempor ry .ursc tyete:n, end the unit 

was ref errod tc as the S4 St.e.l!f!I Pilot PlM • Since dif !'usion bnrricr 

wae r.o avillrilile a.t the time, ete.e;ee were. ii.ted nii.tl etael ori ·1cos 

inst.etHl or COJ!Vtirtere oont.Uining et'l'i r tulu~s. 

operating experience Md quantitative p rfart11W1a-.i dat.a. 

b. Qperat~on. - Fro August until October 1944., the pilot 

plant Wl:lB operatod on nitrQgen, and from .November 1944 until Apx·ll 1945, 

the building was run on n-per!luoroheptane. 

c. fieeplt~. - During thie period, !oremeu and ktiJ op.,. n.i;or& 

were trained, inet.rument perf ormanco was proved and modified, an'3 opera­

tionel procedures ere developed. A large amount o! perf'omance data wae 



accumulated pertaining to p s, sealE, conv rt.era, gas o ol(?ro, valveo, 

piping, nnd auxiliary ay tema tor s upply of coolin at.or, dr air, elec-

tr1ce.l power, et..c. Er ct ior end pr n ry te t ing or t 

Pl t. , 1aoreover 1 provided rienc in the tranoport tion, cleaning, and 

o mdy of proceae equi~ nt, in m king v cuu t ight !iel jointo, e.nd 

in v <'.uua tet."'tiol, lar e complex uni t s . 

reache tne point wbero pr limin ry o er t iort could et ~ed, t he oon-

etruct ion contractor ad a hanical test nm on en. All p 

run d inet , nta ch d d t o prove op rab t y o.f u1 nt. ~ 

witue sed b1 t. e op r tin contrnctor. 

cq§ptcnncg o ft1c11it1feg . - After ooq>l tion of ite mecharU.-= . 

cal t ~,t. run, nch building w s turned ov r to t.ll Car de snd Co.rbQn 

Ch ie s Corporation for operstion. Acooptence pe.par , oig-.ed :y- con-

etruc ion and aper t.1 contr ctor n, lint d ill dJ icancice ro~uir 

furth r· repail, adjua . t, or r pl-c mttnt. 

with th a .rl.ic1· 1 ld t. 1 l.i. t rat into h ... red. of it. .; . Op-

' .r c r .. s tor t hfJ pl"OCe s 'Uil ingo wKl 

cww 'Pe§ti,ng. - Upoo cc , r.>t ce o , end, in 

es • e ' ~ , i o t h 

Carbor. Ch cale Corporation wr. t sting opere.tione. -veri y 

of v cuwr;. t ight.n ee apecitic tione was t hou i ndu.atr: 

proc Cl& cel l , blocked oft and pu.i1ped down to en absolute J>r oaure of 

fraction of a micron, was required t i.} h v n l ' ll.l'' at lea .. r utc 1.1 , \. u 

microns per hour, 1 . e ., t.h c ined eff et o! el.l l eke i n t he t ;elve 
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stago p po, o' eo!V rtera, p1p1nsi ins~rw nt linee, d ot~h r ace asors 

oh .&s t\) fldr:~it n•> wre air than ould cause t he pr e-

r to bUlld \ in the a at a r at ot 0.00CX>4 poWlde p r aqua: 

i "l(th ,or hou ·• Th ent..~ t.i.nin caoo , considered a ur1it 1 w re-

qu oo t,. a liO t;1sbt th t e eingl.e hole made it.h o. 60 drill (O.OZJ 

).ne"cm in ~.111: . tt\l') at. i• point in t . . y s 

hWldr d mile o.r piping, 2 92 dif u l~n &t.e.~c;s, S?S4 prt>ctuUJ pt ps, and 

501000 valves) would e.d t 1r to the plant t au.oh 

en dcv .lope-d to pru de r apid · <! Gffici«lt ~"'le of v ci.r . 

equi ent . t11ie oqui nt, takeu by cells or by seetioria o! procee piping, 

es ev cu te . by oans of Ye tinehou puzr.p w gon {Vol. 2} 

conte.ining a m ch pump t wo oil dif f u i on pumpo connect d 

in e~ries. 1 tl 

n1r.g, '1 li pro s pl ayed over ev r r wc.-ded 01.nt 1 

points here l»aks erlated, be n pt t rough th e.. t. , and dotect.6 b 

the eenait.!ve ~ ectro. ter. Inst. nt response t i.Inc was 6 t~.r 

of eeconti.s, so tbt:.t porsitive ndic tor T()ndir1.B quickl discl ose· tile 

pre ce ot l at the point cur nt ls being pr ed h heUUill . The 

point was m.arko 1 wa1 ·e called in, t.h d t ctive ar a re-wel , ~a 

eystem re-teetod, and the process repeated aa often aa nece se.ry ir, order 

to eliminate all lelika. 

h. f!rnRreos. - The work Bf:i prunatakine and tedious, a crew 

o 400 to 600 oper ators as re uired !or. approximately eight month~ to 

J.J 
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e-. 
at B t'UnC wou1d d!.aoloeo oo cmbl 41tlo1 nclJ e -

to "l;d. ~t t fl lt tho lnitt.n.l uuc:r1rut·iona we~ e th UFe• 'Vi S.oua 

dltttcultil t WGt tl\dd Opt tioM1 h 'I'• 

vlnrP d<> th rob 

st tlu!d · o 11.B. atter teati 

,ti<m t.wn to the p0ta.td.\11Uty o to tton With oertAln 

poa1..S.'b1e aoolcl«ntc.1 oomb · · tio or •ond tlo~ · Md t oat • 

rtmlly, tt . s lt t tnto· . tion. obtil. · b1 )J' aao.tlD or · 

runa eou1d .,_ • ~ obtall»d with Tft7 ltttte dJ.aad:vamn 

C7 lG 
4!reetlr 

4ut t W&l rooeae · Opfli-att lode, that oonaid.-abl& 

. bol' ootdd ••d by tm rwtim toot tlul4 ti.~ 

It tb:a113 4eo108d 4ur the 1111441" ot eh~ 19'5 ilo •tli.t!'t 

d . tly on , • o o•U 10 tn Ju1J.dl,nz 0~ bl.d. baen open.ting 

satlttaetx>J'l on P1"009• . pe atnoe 10 a.uu.. 1946.-

. s. pQbl\tt1offiAJ with • ~ 

17,r tt-oula t1uo prior to- the lr.1';rod~-tlon or -~ . ~~14e~ 

tn.oe& o bture p nt N&Ot ·yt rt» th '6 to om 

~1Atl1e 4*1tl\l0~14e t\Y4J'Ob°'ln roe· to. tho _ t •dl"ioUd 4t.A.4..,. 

_.,,,..._,,._ .. ~, ot lt'J etton la t • •u1tant pl n of tho •P't~B 

or tbO dlrt ton ~i r and 

e.110 ~ with ~oae4 

t"luol"S.de film oaating WbS.oh ~Mi& 

wl th w-aa1 hlolatl\IOJ!"Ue. 

o.-a. tonn.5.nz a protectJ.ye inlllc 

m.aw terr ~ .. PMOtion 

b.. 1=hoda. • ta pumps and :onwl"be"1 re t11J01'1m.~ In 

th& ocmtlltio .' bull.din prior to lrmtnlh.tion ln tho ace.do (Set\t1on 6) • 

...,SESRE+ 

7 l . 
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in the proce r v ~rca. lt. w<.16 naces.::ory 1 hol'ievcr 1 to provide ade~iuate 

treatment !or sucll accessory parLt oe procese gar, - stag~- ~-~~r~g: \-1 
oac-

DILllD /:;OJ 

r One; cell, oeveral cells 1 or 
- --- la:::.t 

an entire procces buildir:g me.y be conditioncj at one time; the latter 

procedure ie pre!erred. 

c. 'tiit: progreas of orit;hKil proccsE area 

condit.ionir.g opera Licr.s ie recorded gruphicully in Apper.diccs 51 

and D2. 

r·~ -· ' ,J .• 6., . . 
i•. · -· . ' '. \. 

~ .... 
fJ~;~/jf#i*!.\)'~\~~~~4!f.1;3}'\~?r:·/~1~f::";p:ti::~~~:;-,~r.q:'f..:f~~~~~';'·~..:}:.~,.r.:~~~ll~~~~~~=!{Y~;;-i!"!"f.·_:'!__.~.~·t!·,··r"W. ~! P', . f;;~.;. : ~· 5N.?, ·?.# ... M:t•,.,1t.'1P .. CJt"' WJt-:'"""'f."~ ~<!~~~--



SECTION 4 - PROCESS OPERATIONS 

4-1. I I 
lntroduct.ion. - Thia eection preamita a resume ot proceeo 

operating procedures toll.owed at the gueou1 dittuaion plant. Prin­

ciple a ot operaticn are finel.7 1nte~oven with design. principles ot 

178t.ema and ~t diacueaed in Sect.1ona 4, 7, and 8 ot ·Volume 3. 

Det-alled diacuaaiona of rout.ine and uergmiq •thoda ot operation 8JJ¥ 

be found b7 ooneultirlg the lellex Operatine Manuals tabulated 1n 

Appendix 03. A general la.rout plan is ehom 1n Appmclix AlJ aerial 

phot.ographic Ti . • ot the operating pl.ant are lhown 1n Appendiaea Dl.6 

and Dl?. Prooeaa oontrol quipment ia pictured 1n Appendioe1 D4, 

throu,gh fl/, and tn1oal interior proceaa but l ding Ti••• lhowing the 

bM..-it, cell tlOOr, pipe gallery, md operat1ng tloor are lhown 1n 

Appendioe1 D8 through Dll. 

4-2. Cascade Operation. - The caaoade arrangeent 1a ut.111 .. d 

1n order to •integrate• or awn up the. •d1tterential" or ainute iaotope 

enrichment• aahiaved in ell the indiTidual .tagea (Vol . )). 

a. Milin g-2s Cascade (8ecticn JOO). - The aa1n oaaoade 

oonaiate of 2892 d1tfua1on .taps, •ach oont.aining one prooeaa convert.e.x­

(App. Dl) and t wo proae1s pumpa (App. D2). Bach .tage receives a aix­

tunt of the enriched dittuaate fram t.he .tege below with the part.ialJ.¥ 

depleted residue frail the .tage above. The OOlllbined .treaa 1• pa.eeed 

through the oannrt.er barrier under flow end pN•air• oondit1on• ao 

.arranged aa to roault 1n cU!fuaion through the barrier of one-half the 

.t~ge teed, the remainder leaving the conYert.er without dittusing. The 

ditfuaate is aent t.o the next higher a1;.age, and the na1due t.o the next. 

lower at.age. A aahematic diagram depict.ing the tlow ot prooeas gae 

4.1 
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throu the varioue process unite (a1.ague• celle, buildings, eections) 

1 depict d in Appendix A2. The -25 caeeade, together with its auxil­

i ary proce s systems (f ed, waste, purge, and product) and its prooees 

aervice installations, w e or1g1nally operated aa a aelf-contcdned plant. 

(1) Strippine Section. - · By analog ith bubbl~ , 
tr y distillation column, that portion ot tbe caecade below 

0

the point 

oft d introduction may be thou ht of as the "et.ripping aoction," 

sine , in thia section, concentrat ion of desired component deeNa e 

progr seively tro th teed point to th lower extr t7 ot the c ec de, 

ae it is atripp d trom th descending •B11 at.r am, and eent up th cade 

in th ascending 0 A" atre • The stripping aection ot the 1-25 sc d , 

operating ind pendentl ot -27, would no~ lly include process aectione 

-1, -2, nd -3. 

(2) Eilriehing Section. - Tb.at port.ion of the K-2.5 c aoad 

abov th point ot t ed introduction (norme.l.l.y includin process eectiona 

1 through 4) is known e th "Clrlching aect1on, eince in this part. of 

the caac&de/ the concentrat ion of U-23S in the " " at.rum 1e progresaivel7 

enriched !rom the teed point to the upper extr · ty ot the caeca.de. The 

logic ot the "•tri,pping" and. "enriching" designations becomes more apparent , 

hen the caacad is idealia in terma of net ettects. Thue, the ov rall 

result 11 as though the teed atre re eplit by the teed at.age to tor 

two etreaaus, qual, re•pectively, t.o the waste and product. rates, and 

traveliing, reap ctiv ly, up-ca•oade nd down-cascade. The stream flowing 

down the caee&d ia prooeaaed oont1nuousl7 in au.ch a wq aa to atrip it 

progreaeively ot deaired component. until it i• ult.1..u.tely drawn otr at 

the bott as waste. Like"iae, the atreara f'lo ing up the cascade ie 
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continuously enriched, until it ie dr wn ott at the top as product. 

b. Purge Oaec&.d !S ·ction 312). - K-25 purg caao de 

operation is b aed on the principle o! eeoua di.!fusion, but serves to 

eepar te light diluent , such hydrogen tluor1de and nitrogen, fro th 

proc es 1trCJam, rather than to eeparate 1ao~pes of uranium !ro one 

anot her. Actually, it ie operated as thre eepe.rately functioning, but 

interchan,g able, auxiliary 42 eta ca•aades. One operate& as an exten­

ei on ot t.he -25 proc as cascade (u a top pur caecade), one b 

op•rated u a aide pux-ge caeca.cl , and one ia held aTBilable aa a spare 

syat • Side purse operati on ie eillilar t.o the t.op purge ' oper tion 

exo pt t.bat, whereas th latter proces1ee material received trom the top 

ot the proceae caecade, the t onaer withdraw• a aide et.ream from a e e-

t lo er point in order to decrease the load on the final, top purging 

qat , and to mtni11Ss~ the vol e ot ineril dUuente paas1pg through the 

l-eis d equ1paent near the t.op ot th proceae c&9c&de; thereb7 pr -

ventin accumulation ot "lean" process u.terial "1th the displacement 

(by aolecul.ar et.t'usion) ot uranium hu.a.tluoride to the lower proce e eec-

tions. 

c. -27 Cascade ( ection 400). - The K-27 oaacade, conta1n1ag 

540 et e, c n be operated ~ aeparat proceeeing ayatem, but .nonnally 

operates i n conjunction with the main K-25 cucade. Principles ot 

operation ot tbe two cascades are basi cally id ntio&l, but a number of 

ditterences in design are involved as diecuesed in SectJ.on 14 ct Volume ;;. 

(l) · StripPing and Enriching Sections . - ··iben the ·K-Z'/ 

cascade 1e operat.ed eeperately, with teed 1ntrod11ced from Building K-131, 



• 

,SF'ORJi'ff P eet• Fl B l!'!Pf'flAIS'R 8 
at the bottom of Building 1-402-4, it may be visualized in two porUons 

eeparated by the teed point. The etripping •ection then includes pro­

cess buildings E-402-1, '-402--2, and 1-402-)J the enriching section in­

cludes Bu1lcl1nge l-.402-4 through 1-402-9. 

d. Cucade of Oucadea. - The ent.ire gueows ditfuaion 

plant ie nonaa.ll.y operated as an integrated unit, with prooe1a tlow ae 
\ 

·ebown in Appendix A3. The expreae1on "cuoade of oucadee" ari1ee from 

analogy with each of the two buic cuoade•,•1tber or which aight be · 

called, in aore complete t.e~, a •oaaoade or •ta&e•·" fhe analoa 18 

fully drawn 1n Paragraph 15-3 ot Voluaae 3 • 

(1) StriPJ?i;ng and lnriching Sections. - The diatilla­

tion analogy may be further extended by oonsidei-1.ng the cuoade or 

cucad.ea arrangement u being e1m1lar to a method ot interconnection of 

two dietJ.1 H ng oolmns_. The point of raw feed introduction •Y be 

Yaried betwen any of aeveral point.a in the 1-27 oaeoade, and the point. 

or partially processed feed introduction to the 1-25 cuoade -.y •imi.­
larly be varied 1n order to effect the optimum now diagram, which ia 

dependent upon the concentration or t'eed material uaed, and the concen­

tration or product' deaind. In any ewnt, each of the two oucadea con­

t.aim a •tripping aection and an enriching eection, with the points of 

din.aion correaponding to the points ot teed 1.iltroduction to each cascade. 

4-3; eed Puriticat1.on aDi Supply. - or reaaona aa noted 1n 
I 

Volume ·3, the teed purification 11)'8tem (Sects.on 100) of the 11&1.n 1-25 

plant baa nenr been operated, but 1a aYailable it 1t ehould ewr became 

necessary or desirable t.o accept •ub-9pec1ficat1on feed uteri.al. 

a. Initial l-25 Peed Operations. - The 1-25 cascade was 

4.4 
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operated initially b1 introducing feed at the desired point througb a 

portable vaporizing and fi.ltering unit. By tM latter pa.rt or IE.rah 1945, 

a temporary feed eyatem was constructed .and ~t into operation in Build­

ing l-309-1. It oona1ated ot a hot water vaporisation tank for feed 

cylindere, -.nd a prooee11 material tiltaring e19tem. 

b. Subeequ•nt ~5 r .. d Operations. - 1th eome refinement, 

the t.emporary ayetem de•cribed above became the pel"lll&D8nt tee4. ayatem 

, tor the l-2S cascade 'tlben operated iaiependently of 1-27. 

o. '-27 feed OJ?erations. • The yaporisat1on of teed for 

the 1,.:2,7 plant ts carried out 1n Building 1-lJl. Pnah teed for the 

plant 18 recei ftd trom the Bare1i&1r Chemical Comp&ny' in llhipping cylinders 

oontai1dng approxiaateq 460 pounde ot uranium b8xat'luoride. Tbeae 

cylinders are connected t.o the w.porislng eyatem aa.nitold, and ~reed 

1n bot at.er batba to 11&1.ntain a 11f6 T&por preeeure or lS p.a.1.g. The 

proce11 gae is then fed to the l-Zl cascade from Section 130 and through 

teed tilt.ere installed in Building 1-402-4. 

d . reed Operations tor the Cascade of Cascades. - With 

the 1-25 and 1-27 plant.a normally interconnected u a caecade or cas­

cade•, the entire teed enters the plant through the 1-2? 'ftporisation 

.Y.,tem. 1ac111t.i•• are aw.ilable to~ pur1t1oation ot the recycle •tream 

from the bottom of the 1-25 ouoade in Building l-131, at which point 

lapuri ties picked up during prior processing, auch as nitrogen and 0001-· 

·ant, aay be NmOftd by diatillation. However, thia 9Q.uipaent 1a not 

normally- ued in rout.1.. opentiom. 

1.-4. Burp A.beorption and Waete Removal. 

a. Initial 1-25 Surge and Waete gporations. - Before the 

4.5 
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tac111tiea of Section 600, the permanent g..25 cascade surge and waste 

eyetem, re ready for operation , a portable unit wae used, capabl or 

being connected to the desired cell or the lowest on-et.ream building 

(e.g. 1-311-1), and containing facilities for condensing uranium hexa­

fluoride and collecting 1 t in cylind.ers immersed 1n a retrigera ted tank 

ar mobile truck. Surge abeorption during thi.8 period wae aecompllihed 

by operating one or two of the lowest cella on inven NCTCle (Vol. J) 

and ua1ng ~m u a aurge re1eno1r. 

b. ube5uent 1-25 Sure and •aete Operat1ona. - During 

the later perioda or g ... 25 operation but before inter-oom>.eotion with 

the 1--27 oucade, pra&Bllft aurges naultJ..ng from procasa disturbances 

ware abllo:rbed 1n a reservoir at Building l-601. Thie bnildlng alJlo oon­

ta.1.na facilitie1 tor liquefaction of UF6, and witbdraal. to 1tor 

oylindera. 

c. J,.27 Burp and •ute Operations. - A 11milar SJBtem 

(Vol. J) bouaec1 1n Buildin& x-631 or t.be 1-27 area, 1a used tor surge 

and waste removal in conjunction with '1-2'1 oucade operation. 

d. Surp and ute ·0perauone tor the Cucade of Cascades. -

In normal operation, all praaeure aurpe orl.ginating either in l-25 or 

J-27 travel to the Section 630 aurge absorption system where they are 

absorbed in a re1eno1r. .lt thia point, &110, all depleted material 

reeulting from plant operation ia drawn oft. The surge drum in Building 

1-601 act.a aimpl.7 to proYide additional dampin£ wl\IM tor the •s11 

et.nu flowing tram 1-25 to 'lt-rl. . 

4•S· Proce•• Stream Purgi!!g. - During the oourae of operation, 

varioua light diluents find their way into the process 119tem. Chief 

COP~FIDENTIALIRB 
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among th se io nitrogen gas, which leaks in through pump and valve o la; 

and from other sources as described 1n Volume ). 

a. Initial K-25 Purpns Operati ons. - Th original othoct of 

· light diluent r oval wa based .upon condonaa.tion ot UF6 in oold t.rap , 

using t por&17 purge and product eystmu:s eot up at the top ot Sect.ions 

24 and 2b ot the in ca.ecade. 

b. Subaeguont -25 Purging Operations. - As •oon as the 

permanent. •7St ot S.ction .312 . • ready tor oper tion, all normal K-25 

purging aotivitioe were t:ranat rred t.o tbie point. Oper ting equ1.paent 

o! the purge ca.~cad s ditt r e markedly trom t.bat ot the proceea e&ac ea . 
(Vol • .3 ) . or example, pur e cells contain on.l.y' two eta. · , purge etageo 

contain only one pump, purge pwnpa arc ot t h i- ciprocating t,-pe, and r ge 

convert. r s a.r e of tlat. plate design, . i th aepare.tol.y installed -stage · 

cool rs . 
• 

c. 1'- 27 rg;tng OJ?!rations. - During the period hen ! -27 

wae operated independently o! K.;25, . purging operat.iona were carried on 

in the top 2-5 cell.a ot the X-27 p1....,cees caaoad.e s.taelt. The cetbod 

involYed operat1on#ot th top a·u on d1reot l'ecycle, and ad.juat.ment o! 
f CIC' ~I f~fe_ 

operatiDg condit.ione 1n the upper cell• 80 aa to ept r •• the dittuaional 

separation ol light inert oont.ardnante, rather t-han eeparat1on or the 

reepective ura.niwn ieotopeo. The light diluent.• •o aeparat.ed were then 

paeeed throush a cold t.raP-c rbon trap e7atem in building K-41) ,betore 

being Tented t.o t.he atmoepbere. 

d. PurcS.ng Operationa for t.be Ca1oade ot Oaeoad••· - 1th 

the formation of the oucade o! oaaoadea, purging act1Yitiee within the 

K-27 eyatem were dieco)Ultinued, and all inleaking light diluente permitted . 
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~·_:, to travel to the top o! the K-25 catScnde for ultimate removal in Section 
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a. Initial t-25 Product uocrations, - Durins. Co f: e l oper­

aLion, product l>af fir5L drawn into ~bile refrigerated cylinders. Durine 

Ct:1se ll imd Ill oper~tion, product, wne taken o!f in t.emporers purge end 

product. cold trap roon:e at t,t;e top cf Sectiorw 2a and 2b. 

L. Subsooucnt h-25 .Product Coer$ tions. 'Ihe curre:it method 

proces!!i builaineJ ie; baeed on $\'ithdrswal through e. line record.er s&mple 

line in the top oi the bu_ilaing, ei: .. ci condensation in small CJlind.ers 

immersed in liquid nitrogen. 

c. K-27 f>rodu ct Operations. - Additional product removal 

facilities btlvc bt:en provided in 1\-Zl (Building h-41)}_ eo as to perclt 

the withcirtna1l of partially processed D!t!l..crisl !rom tt:e 1;-27 cascad€ \'ihen 

desired. The operation is based on e cold trap conder1eation r;yst..em. ln 

this t-;ay, if desired, tbc t-25 c~~cc.de can be 6hut ciov.n, or die connected 

free:. the r.-27 caBc.sde, v,;it.hout.. prevc.ntiq; cont..izmed opcreat.ion er.cl etc;ad.y 

rt:mov<il of euriched ui.att:ri&l !roir.. ~cct..io; : 400. furt.Lermore, & pert.iall.y 

processed s Lod. pile Cetll be t.ccutt:Ulr. tcd iso G.E> to have aivailable a eource 

of moterial t.o feed to t.hc h-25 caecade wile:-. t.Le i~-27 ca Geode is sbut down. 

'BEGR:~l 
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d. Product Operat1one for the Cancad of Cas es.dee. - tlormally, 

" -27 product removal" consists simply of tranoporting the process 

ter l !rom the top proces cell ot th K-27 aaec de in the vapor t .t 

t.o th K-25 cascad by connectins p1pelin • All of the final product o! 

the plant as a whole is r oved through the K-25 withdrawal ayst • 

4.12 
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GONFIBENTIAb'RD 
C'l'ION 6 • 0 . 

6•1• Jntitoduot!on. • Ope t1on of 

l• 4epen4ent _,on •bNJ.tataito~ ope.re.tlon of a n r of prooe•a ••l*d.oo 

ltaataU.atlono tor the •upply t .. uduary ~J'kla alK1 ••J'Yloe•, 
w. ~·· Oooiant Bugply. - . l'tlUOJ'Od loyolobnano, 

Ce lG• ts uaed aa a h41Clt ~t.t llit4 um. or prooe1s oool.o.nt. in o.td.o.r 

~ t or pumplng the proo.ea •ti Hm. •11 le 

oPnaW on a •~tie ooolant oli"oulating ~ npp~ •ix 

• oooJeies ( JJd, ln i-26 only1 M ln~roe11 ooo l')e eoo'lant 
p . 3. 5"" 

a and• 4Nn (Vol. ~) an ~ ·t,n a pit •U tly be 
~ 

~ 

oooi.n. 'Whloh oPe tet 1n 

return or th 000 t to 

ooolant leabl to priooeaa. Coolant -.ratm.a vo oon'Wo11*1 at 

bS. ~ lewlo tn E-27 than ln 1-zs ~oaua _ ·r higher prooe10 preaaureo 

(Vol, ~). Contam!.na~ ooolant ta "tur'ntta to eotlan 100-C tor puri• 

tloe.tion_ u de11orlbed tn Vol • 1'!a t.he buU.d!.nc Aft.ind.run~ 

tJoiana er pQq>, 'tfhlol1 ••ne al1 ooll lroulatiD.8 eyatems bl • pas"tioulU 

prooeae btd.141tlg. Coolant s-b ue An."814 b7 _.. or the ~ 

abeorptlon metier 4••or1bed. ln Vol\D 2. J'reah, or pur1.fle4.. ooolant is 

phloo.1 reool"d or coolo.nt 

.eer•Fl9E~JTls•zh'Rg 
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~ntorit; Ul'1 , and 1ooa•s to 4ato lo ehomi b Appeni.U~ Bl5it 

s~. .~fn;>1lpg l'•ter SurP!l• - CW pl'l.MJ.~l function e>f the· 

"'4~ulat~ cooling t sya (seotton 800 ~Clr tho ~u atoa1 

eotton 830 tor th 1-e? &NC..) le to di ll r ooolt.ae -. r to the pro• 

ceea coolant oooltito, whol'1.l prooe t U ~ ff"te tbrJ ooo · t 

at 

.in ea. ae.de uaeo . bOut ).oo100G,OOO lonn ·· oou.n •ter Ji$C!rio:ll"' 

b.tlcm pett day, ei- f01000 , tb.o 147 ~ ••ri u. &adlt!OX1>.1 

s,000,000 ·tane r "1.y, ot u.ooo ~tho .. !6 ...-., ---

q> . tot -.a h.-~q --n tti1ln Poplat- CrH~ tbJiough th$. ~ 

p1qthouo, en! •eat to tho Mllxar.J the c:tQOltJ1& tottr11. At PJflJ••llt 

·~tar.f •Mt l• uP<\ An OJ'\\er to p wnt touting Of bMt ~fer 

•~• tt b c~t.a th.to~ t-o aupply Mid ntunl ~1 

,._,..., \ul1dlnge; am. r~ tc the oliJlg -.n_ !tie 

1-av l"OOtlOB bul1d~o n · · qp l!ed · t.h oooitt>.g •tor thro~l a aepA-

tate ml.NulAt · · ' e.ald. ooo tore%* . · h ta.rd.to.Joy te:tt •ed 
• 

tor X-27 ~ b abo ••d. to 0001 the ~ o~ in e 

~'1 ntto hOulc., In o••• or · ~ X-21 eyetem oe.n be •ugpU•d 

ldth •i»l" tr= the l~5 ~ or "4.0«J w~. tl~ woe•'!ll'Oo tine 

1tnea. ~Jldllt BS pre19lita phtoal no<Jrd '.by ~· . r o.00U.i1g 

w.'boi- reolrou1Atlon to to,. 'ftw ~1 aw ~ 4emM1d b 

i.eo,ooo •Ucms per day, . 5 r.equ~ 1, '50,000 ~11'0DQ1 an:l . ~7 

requ!.r ,,. m.ooo . 110~~h 
M. !J7: AU Supply. • 8-b~ 4l1f' f..- Seotion 1100 U 

•upplle4 to i:ho 8l'll01osun qa'8m tor prrooecsa ptphie C1d ~~t, ao 

that,. tn eaao or ·~ t.nleakngo• ataoepho~1o e.!r (with ltG JU>nnl moisture 

/' 
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ocmtent') v111 not be 4re.'fln into th& ptootss Udo · 1ont !r 

tons tho bul.k 4lt 1.as dry ir ~ QulNIDOttts, Dey ·it* l1 e.1 .o auppU.ed 

to batrurmmta nd oontrol l'nls ocJO. did.thin the enolo.o~ti ( o 

that n~l ble dint fl"O:ll the lnatrumantc wll not oauae rl $ tn tho 

48\T point O!' the -=ble11t Air) arid to tb O\ltGr 00!!1p&MaoJltn Of P~OOOBtl 

PUil'.\' aea.1'1 In operatl0l11 •tmolpherJ.o 1r U tUteJtO 1 Otapte• -~ to 

U P••·t~s·- ~ooloa wtth wator, am oh!lied · th brlno, rmno'dng es 
per oent Of the aoletut-t Ol'lgl.ne.U.y t>M•an:t.- the paM;ie.'J.l drl.ed. ab" 

ta t.he'n pt.81ed through iohe ~ra,, ba t 12 •••l•g• atld ~ 

1o0°1 u. po!Jit, t'he •ls ~n w:r. •-ignttd to produoo a. bit' point 

or IDlmm aOOF. but tb1a oould mt cni.gl.nt.1),y' 'be· Mid.dad ou t.Ooomt o.t 

tnattlolenoy or a.t..,..'bctd oontaot. bt.Uled by dba.meltng. "19 4e1'•ot n.a 

OOJ"N~ by minor lnt."*1 ohupa ln thCJ B;)'t1.-,.n. tb.e ambhnt alt 

.,_-. •• Criglmtt1 opeJ.'&1*\ '9 a otroulatl ~ but bU been 

oo1"'t"'4 to ~rD.te on • . .on •ttiotent.- •ct-.4.end ta. Kxpetloz:ioe 

ba.• ~that the 4-4•nd 1191*12 le pe.ble ot 'Pl"Oduo a •uttlotent~ 

l.OJr fAm point ln equt;pmant enoloe~, with t. cttmiAdfft.blv 1.,_r 4•hu­

ld.d.tf'led a.1r nen.'1on r.qus.r.-nt. Put produotion or -.mblent t.lr la 

ahown t.n Appendix B).O.. !he deonue4 u.a at the •rid ot S~tember 

1946 Ntleota ... 'Vlaga attl*S.butable to oonwZ"tlon to thq dead-end q1t.m, 

as wll aa tllpJ"OWa ettloleuy Nl\ll~ ~rom. the eltmSration or llOlt 

ot the s-mr;e in tbo oell am pl.pin -=loauroa. t'bo e«trller 4•orw&ee, 

1t.rt!llg tn Auguat lt15• •Y be attnbut»d i;c;> ompi.te ·OP'tr&f:S.on ~ o 

~.as pJ&nt~ -.tiler Wbloh ts- thew -. ao turtbeP oeoulon tflf" •• •• or 
large QWU1tit1ee or dry ab-, until the k-Z'T -.Saade wae e'tll.rted Vi>• lhe 

£-27 ane. b •llo IUppU.ed trom Seotton 1100 by ocnmeot'-ne ptpe Une. 

6.s 
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a, P!l IM~~ A!r Sur>J?l:z;~ • S• or ~c output tr 

the 4riJ t.!.r plant ~ bo o~r.1110'1. by wo~1~on Oor.lpl'OilGOtlJ to 

.65 p,a,·1- • hr ua(t ln !1U1truJ:IO%lta lOOC\tod: "'1th1n the •nel<C>S\U'G •rotom, 

!bla part ct tho dr:f . tr plant fJl novr ot.t f{>r •~t>y PUl"PPllCUJ oniy, 

the uo~l hu;~nt •upply 'boing obtained &om the oompn;aa•tl .a... 

plant dettQ!"1bed bol·Ott•· ~ l!)fl~n:t air p.rocluctl.ott u reo~4od 
~ph1-.11,y f.n A,ptJen49Jc 99• All t•~nt e.lr tor r-27 •o Qi"lglm.1.l,y 

•uppl·1•4 from .ot!cm 1100 .-!th booster ·~"*•lOJ'l ht Buildb.g X•12Slt 

tt u ~ •~li-4 ttoJXl Seotion UOO,. 

s..s.. C!!!?,•••-' Ali-, .•:uae!!• .. ·•p14nt atr" tor lllil6 ·~ ICV ... 

•OIJJi'fe••od In two •ta&o• to 110 P•••t. t.n ht~ x.uo1, oooW by 

~1-i"#f Mid 4Uttlbuted to poblta ot lltllf#td..on i;hrrougb • .loot> 

•klnlng th• prooep .,..., wlth •ruoh ts..• •·~ •u:d~ \nd.'1dthd• 

fh.b plant •tr •Y"'--.. 11J'i.gb$.ll.Y m«! 1;o •q.p~ OOllP'9fffd air tor 

f.no~ta (not 1--.ted wlthbl dehudaiti.td •m1•ure•)1 a.bd"A$MG1 

am other ••J"Yio.••• Blnoe or1giz.a1 ~trunion, pPOTlalon hU lMtell 

-.tte ror p1.1atng; tUei 1.b* •hr'ougll • tnall'Je hlller ~ ll)'d~ri 1yetem. •o 

&If to rttduoe ltii 4tw point to d.n• rl'F. In the •wrr.t that the low 

PNl&m.'e clry all" ept:et'tt ou:not IVPp1y tta hl.1 ~- the plant ·•l!t 

. .,..teitt OM bo uaea •• • a·UJ?pie.ntaJ"Y touro• or t\l)Plr• th• S•otion 

Uoo ~ . ~oduoes a.l~ ot low •nollth 4ff point to be okae1tt.a. u. ~ 

••d u, dr.f lmttuziltat alt'• thb t.• .-.tt.ot&d tn the o.,..,.. abown 1n 

4~1'd.b: 1s, 

w. liabr1•"'5 OS.1 &!£2k• • J.uWlaatt.g oil ot ~­

SAE gra.4• flo la •gppU.•4 to tho thouaanda or pitootaa p~ ot the~ 

and k.t7 0t.i1a&4e1 by --.m or a oll'Oule.t~ ·#18Wm wbiob ta Otq>S..bf 

tor ea.oh building, and. wb1oh lnol\ldea faollltleiJ tor •torlng. p\l!!pl.nc 
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(APP• ' Dl6) and lC•l()O(t.a. · Dete~ti(ms are -.de of un\niun oon.tent 

1~ oondS.tioXllng .gaacus1 o.,.bOn_ · ~ OQX4tatduat&ta 101.utiona, •~o1fl.­

cmt1on aosny work is 4one on . tdWl ~l.\IOridt .-eoelvad ttom the 

•nut'&\otute~. taotoplo ano.~ec are IDM\e ln 14'\JOJ'l\tC>tf .JC .. lOOl-C by 

tl.treo . cUtteront soethod• • 

l. .. 11 SpeotJ"Osnetet • e fP.8 la lonS.aea,aocelen;.tea, 

and ..-.tyaed by a oombltJe.tion or ei.otrlo .ana •snetlo 

tie1ds (Vol. 2)• 

2. Pbalon counthts .. a thin t1 . or •1fotrop1aw4 ll11't.11lum. 

le 1Ub380 6 to lOm'baJ'daent 1'3' Dt~DQ from a 5 pattt 

Ji&t!1um-berr1U.um •oUP · • -~ 0&\14·. tl••l.on of 

was Qt the •l.eo~1 ui.ees a" ommt.a, 

•· 42.pbii ouxxtln • an 1Dl1l'Mt tbod Whereby the u ht. 

pe;rtloi.a tmltt.4 ttom. tho· •&m.Ple Qt ·•o=t.ad• lb.U , 

rep~•enta1 pris:adly. the 11-434 procr nt, tld, bf 

ODrNla:blorlt1 tho 11435 OU. b9 •lou1ate4• 

The .. ph ln Ap,-Dt,_. B? ahowo tM 11m'ber of au&iytea . d.e each welt. 

Dm-1.n the lAtter part or · 1~. tu#l0J1 oount ftPla.oed tile &lpbo. 

oountlng th06 beoautuJ ot gte&Wi" •ooura.oy., 

b. ~!pee ot Speo!al Chem!co.18. • grec.t 4-.1 ot 

erk bas been ean'ioa out on the •Pf'ott1aat1cm am~ a of 0001.t.utt and 

tluorolubes rieoe! tl · 

or oolldl tt.on1 ,,. gUea &Nt ana.lped l.'or tluortm or.>ntent. 

o. Uiecolla.neoue· Amlysec. • Gem$l wrks iaborato!"f 

6i1G 
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analpes ar.t ~ lnoludbt ·t.u•te on •tor, ooa1-.. and e • 1ee,. _,. 

pQ1nt or d.ry ali- and r;itpogen_ mtalloga-o.ph1c ant:\ epectJtol~()ptO t.Mlpe&9 

a. R•,•~h and n.wtoeont. • Pkttt 'J90b1ems •~ 

oontbmalb' r tePl'ed to the natvah ~ 4••1opaent 4t ~ ... 

or the JDOre lm>o"1attt te••POh.and 4•wlop::lent projeots t1ttd1•d tn. tbe 

labOrator!•a and lti the 4••1opment taollltl 1 or t · 

b\111dblg ( r. 8•1) are 1l•ted in At>Penllx ca •. 

-D• f!P!ol9il Obemloai.. ~ ....... ott.S.ty ot 

wu!'Um bnatluori4• wlth .oltt\zre atld Oi'dlm or s~ et~ , a 

~ .. or iHOkl Dh.S.Olf.1• ..,.. ,..qu1.nd. 1,t t'.hAJ, a45 p1atst. A h1l 

clbo~alon of' 'the 4ew10pmemt. PJ'OO~t, e.nd DSJ"Q\ obm."tict rittl«ns 

ot the•• •wl"iale le ~!Md ln Bo<>k VIX. tb.lo l*"' h •~1a•o 

the ,.. tt tunot.lcms fultllled by eaoh, 

•• riuort.r. (Ooh Blur.let C.ZlG). • ,luorim (F1) U umoc! 

w oon:!ltion the t.nte""-1 •u.ttaoof! or all prooo1e •qulpmant i;o" 
apoaed to uriani'*1 haatluortci.. ~sent "'qulrementa &WJ!t.ge about 

100 poua4a per month (App. 814). 

b. r•rtluo~lmetlgloYolob•am» (C
1
ode flm:loa Ml6). !h1a 

tdbetuo.. (c8F16) h med u an t.ntel'llldlate heat Wa.mt•r -4t1111 t.n. 

J>POOel8 0001-n t.n Ol'd.fr i:o &YOld the 41.reot U.e Of wate~ OJ" other 

ey4ro~noua ater"kla. App~tctiy a.2as_ooo pomida or ooolo.nt w11u·e 

requtr.a to t1U the oOll1binttd 1:•25 &M K-27 oooJ.ant 11Yltema. Monthly 

•b""1.lp requlraonta at pre1ent e.Jto on the order or '500 poundo per 

month (App. 1'1.6). 

o. n-Pertluol'Oheptane (Ood& Unmet 0-716). • c.,rl() 

appPO(t.Ohes uro.nlun haatluo:rl4e ln 4enalty. but I.a non-corroalvot and 

eor4,.IBEPITIA~ 



•P 4•-volopod t<>~ ,.. at f. toot .tluid tor coDWPt:ez- testinr; (Section 6) . 

Aud PJ!'OUmSJaJ7 CJGll ope ts.cm (SeotioJl :o. Thia mtor1A1 bu only 

oeioact.~1 A1Xl •oeUAneous uee1 •t pl't#ont (APP• D16). 

Cle P.1uol'Olubel• • lbea.e •ileJ"iala WN 4•'fele)ped Ill 

responee to tho DMd .tor lu'brloantf.I 11hlob oould be uaed ln oontaot .S.tb 

tluor>SJ:ae atld uranium 1*1at'luo1'1c1e,. rt •Y be noted that tho prooea• 

• - ge P~El d.o ttot ..-qui" •PfoiAl lubri.oantf •lnoe ~ ·beai-1!1.gO an 

Outlt.40 th«t Prc>H•e •t.erkl •Yftiozn. 

(l) 0•1u.. • C-21'41 UP4 ln tho toa• pmpo (Vole 

2) to't" •-.o•t!.ftz omditlonln,s gu hOu ~ul nt• •• 11:1>.d.o by tbaorl• 

st1on or a e.-J1tekl grad 1~UJ.1g on. 

(8) ~ • Fluorolube . .. Lt Uled ln th ~· 

umpli (Volt I) toi- •-.ooai:S.on 0£ p~• f'l&'5 tram 9quipmnt1 ._. ad• b:>' 

10'1-rtaatlcm a1J4 t1uonat1on ot ,.l'tluo~l. ohlorl.4-. liPt la 

ut'Nnt1y a.ooepial>S. lf1r a.11 • · 1t.o&t101.18 ~ o.2144 bu bMn uaed• 

though;'*-•• or lu blah _,or P"••urct •t ele'tD.'94 ~tUNa, · 

L u not •o etrtot.nt ~ uao In tb$ Stoba tluor"iue -.oum P\IDPS •• 

b q-21'4• th• oW"Nnt eoc.blmd •b~ or tluorolubea u a.bout TSO 

po~ per acmth (App. 814)• 

(5) x. • I grea•1 used u an brpNpnt tO't' -
polyrieJ'iba,tlon la a.on oompt.t.e, fhe n•uit h a hMYf grea.ae or .-X• 

like •tettb.lt 

•• *C., JluDber. • the tint awl"ial •UOMaat~ dew.loped 

tor ue• tJI a · 1w ••t •tart.Al •• a 11>90S..l pd• ot •tura.l nbber. 

It •e lmprowd by bzpregmtlon 1'1.th tlUOJ"OC>Ubon ._., (Vol. S)• 
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t. nucmwlaat;los .• 

to ett the Hqu1HlMJlt tor bt 

luoropkstiioa •re allo d•wl~ 

'90.110 ••t •t4trlato 111htoh woul6 

· •u!ta\>1$ tor- •• ln oontaot th piooo(tas .m 09nelltlon1~r go.ee110. 

(1) 

e de-;elop d tUld deal •a e.a Po~ ol" M9it 

(I) !O. • ~ 1a00t -.tutao~ ·1 .-t 

zi.a1 4•wlopec!l la .. 10, Whl , Uke L &nil t. la a t>Q~r1"4 

pertluorovll\11 ohlop14e. l'h• · te~tal -.. tnaialled lnltt.ally in •ll 

•'A1 • p.-o b un-ently un4e~ Within the ~6 lant 

to •f"tfet ~\&1 Md. o 1 tie "pJaoornant ~ 11 •a- rubber · . 1w 

••te w!tb 
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eor~ Fl 6UiPJTIAb'R0· ~EGRE1'-
SECTIOH 6 • COND!TIO!IING AP.El-. OPERA TIO:rB 

6-1. Condi tioninr: Build.in;; 2J'Oro. tions. 

o.. ponwr1"r Conditioning. • l .. oonvertor eonditionin[; 

d 
ato.nd ls eho\rm 1n Appendix Dl2. fuo oonwrtor is pl.aoO, in tho simlrl, 

" 
f'!P.D p1p1.nc connootiono e.re nndo, tii.o oowr hood plaoed ovor the unit, 

e.n;l the ·- 1io~tod olootrieal.ly:J Dir.Im r 
OOiilltt~ then pun:ped out 'to the fluorine diapooo.l plant, the 

convorter cooled, e.nd the f'iJx\1 porosity d.etominod with dry nitrogen. 

Appendix BS preaonts e. UQ.phical record of: oonveM;er .condit1oning 

progl"Oas• OpeJ"£1.tions wero begw:i in Ootobor 1944, nnd tnoreased steo..dil.y 

t.\irough January 1946, ~en oon.cUtioning of tl!O S!J:o 2 units w.s oompl.eted.. 

Tho dip in tho d1.."'i'uoer conditionin,z C'Ur\le in February 1945 -.is due to 

decree.sea re.to or reception or t.l-ie Sise 1 tmita1. 'Which e.rrivo~ f'rOm 

tho ttnnUfo.otuioar ate. elowor rnte becaueo of' the larger number of' tubeo., 

!he re.tie lnorea.aod again d.url.nc lhrch, Apr!l, e.nd thy, ~ ·the SS.So 

~ and 4 oonwrters woro conditioned, and dropped ott during tho latter 

part or lune won K-25 requirements (plue 10. per cont add1 tiotnl tor 

1pnreo) wore tilled• a tofxl.1 or 5180 conwrters ho.Ting been conditioned. 

tor the ~5 •sea.de. s~ conoern be.d been exprea•ed that the con­

veners might not aile.nd ehlpmcmt without conai&tro.bl.e w.a.b.ge or the 

barTier tubee. Eawewr. exporienoe prowd that only e. few were da!::e.ged 

ln transit. Speolo.1 handlinc equipxoont, an.1 the uae or apeo!.G.1 railwriy 

6.1 
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oars wore rospons1b1e for t.lto loo Njeotion rots. Converter con-

d1t1onin[: for the 640 etacc K•27 on.soc.do waE bogun on lG Daoembcr l94G• 

e.n1 OOI:J?lated e Fobruo.ry 1946. 

' 
b. Conwrtar ~st!nr,. • A few of' tho oonditioned unite 

'WN tosta'1 1n the runnin~ tect aitund.s (App. Dl.S) by o1roulation of' 

nitrogen-0{ l6 mlxtuNo • . Two 61&0 11 Glxty Bise 21 toolw Sise 5, am 

two BS.Se ' eonwrtera 'Wn eubjeotia<.'1 to rumrl.nc toota, yielding roliablo 

data on opera.tine poroa1tioa. No conolusive oope.l"lltion ettio1enoy 

d.etermimtions oou1d. be llade. Recent~, the ~test eta.ndsf bo.w 

been used exclualvoly ft>r oal1bra.t1nz !'low motera prior to 5.nsto.11.e.tion 

b th3 prooGBD c.Nae 
·-· .. ---

\ 

I MWllD 
1 I 

( 
! 

\ 

IJBlllTID IXltBTR~ 

----- ---·- ---- --· · --------- d. ponvurter Innpect1on. .... On ~rous oooc..s!ons, 

convert,.,rs in service haw beon te.l..···m orr 11treno ~ openod tor in­

apeotion. t'be nsults or these exrm'!mtiono be.w lndi°'1i:od M~ligible 

con-colon and no ~ppreo!nblo ~UJJ. deposit. Severc.1 uni.ta haw been 

lnopeotod af'ter failure d~ reoondition!..ng. In ono lnatanoe, the · 

c(>pper tubes of the atage oooler -~ smlted out1 1n another, the 
, 

barrier tubes ba.d sagged ~ brolcDn becauoe tJf the high tempercturec 

noooosa~, for reoow~r to e. ()ondition 11.pproxi?:ntihg initial porosity. 

G.f 

~ECX'E'Jz' . GO~lFf h'Er,,1r1°,~9 

I 
I 

I 
r 

Do€ 
h(3' 
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In genaro.l, hcmovcr. the prooeos eguipnent S.c: considoi+o~ to be 1n 

excellent condition. 
------- - ·-·-- --...e;.· ,-----

nRLll'ID 

) !rho pump eenl and blowout prevonter Are tested with nitror;on, 

~ller bo.lnnoo is c11eolc:ed.. About ten par cont of the ota1nlosc 

eteel aonls e.nd tuo per cont ~ SAE 62-100 steel S$Ella woro rejected 

e.t thlo point (Vol. I?• Par. s-2e)• 1'bo progreas or stc.ge p~ oon-

di tioninrr is tl'ucoll !n Appendix BS. i'he dip in ~e cune during Ootobor 

1944 we.s doo to a ~e~y <mused by the obE:ul.ge owr tram etu1n1eee steel 

to SAE 62•100 ohro:d.UI:l ~1.f'ied tool etool . aeals. By 1 Mly 1945 fl. 

' 
total or 6St?O atage pmps bo.t1. boon oond1t1oned ~or tho s:nin ~soad.o• 

Puq:> conditio;:rl.ng f'ol" the K*27 oruJoad.e \lla:l bogun on 15 Deoenbor 1945 

e.nd completed on 1 Fe~""Y 1946• 

Dll.&ilb 1 
I 

-----1 
Trmlw per cent o!' the etee1 p!pe usomblleie, --· -----;c 

) 
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and aevent. en p r cent, of th onel pipe ass bllea b d leako, and were 

• 
· repaired. The folio ing is an estimate ot quantities of equipment 

ha.ndl d in. the cleaning and testing areas through Jl December 1946: 

69,362 alves (1/8" to 14") 
242,<X>O teet ot .eonel pipe aeaembliea 
31,917 pi cea of monel pipe (lengths 611 to 24') 

JSJ,000 feet ur nickel plated pipe aaae 11 e 
7,"172 piecea ot nickel plated pipe (lengthe 6" to 241 ) 

235,000 feet or ateel pipe aea bliee 
101 680 pi cee ot ateol pipe (lengtbe 6" to 24') 

l,000,000 teet of copper tubing 
69,673 pi cea of copper tubing (le gtha 611 to 24') 

616 he•t exchangers 
892 circulnting pumps 

g. Process Pump hop. - Precess pump repair is handled 

in •P cia.l precision shop set up for thi purpose in the conditioning 

building. Di!f~culty s exp rienced, during Case I oper ti~n in the 

-25 ar a,with impellers rubbing ;:ump caoii1gs. It 11aa found that 

r ovi the tront battl rill& and machining the ahatt to give a front. 

clearance ot at loaat 0.090 inches bet. een impeller and casing aolv d 

oat. of' t.he problem. The jorit7 ot th Case II and Ill stage pumps 

wore alao r y d attor installation, and aent to the pump ahop tor 

ma.cbin1.ng. Subsequently, during the period !rom 18 t.o 14 July 

1945, all Caae IV pumps (a total o! 1996) were reme>Yed fr the process 

ar a and aent t.o th~ ahop tor simil r changes. 1''inally, 225 pumps trom 

Caee V were also r chined. Theae ditticulties were corrected before 

th K-27 i>umps were inat lled, and th problem did not present itself 

in the K-27 area. 

h. Seal Shoe. - The aeal abop provides facilities !or 

repairing all process pump aeals. During Caae II oper&tion, many o! 

the stainle~a ste l aeuls !ailed. Thie as ue princ1 ·a111 to the 

6.4 
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' . 
fro uant eeld.n or 'mtA1U.c parts,. fheret""OJ"~, 1110et of the Caut.o II 

••le, and ~bout hlllf' or o caae IV •oa.1 a to bo replaoed with 

AE 62-100 tool •~1 ••le 4u.stln · ;y 1~5, Apprcxdmtely 2000 ao lo 

n at pnaent •oo.ls 

•tl"eGJ'll co 11 ttae than aey oth r atngle l tem. To d.ate tl w dltteront 

e or •n ~" • la, and • wn 4lttotent typ c ct "t tyixa"' .~ 
. . 

(Volt 2) haw 'been tried~ Prc>'bc>.bly the motlt aatb oto27 aeo.b tor. 

aooo a a tho (Balooin.b &~too ll!Odt.ti d bU'd•netd •to•t>• 
al¥1 tot' the 7000 RP 'P . o the 1>1 (a nlt!tldod • 1). 

, 

j. Vaoumn i.o.~ce .SbeP• • ~ -.ouum ·~ ehop 

tzrtalried uil ·~od , 118 lee.k 4•teot.o1"1' tor UIG tn. the ' 5 aM r..27 

P1'004t88 ,arMa• In Ad4ltlon. •~lout1 aubtto~otol'il ud wad.on wre 

loaned 88 leak eteotoJltl wh!ch were returned at th o . J.etlon ot aepa., 

mt$ baaoo or the WOJ"k. AO these insbumenta were ~, the 

•cuum •l:eotrontco •bop Nf*lred them and pSaoed · In at.o1"9. · J>t'ncllnc 

dlspoae.1. lb& critiao.1 rlod oocun-ecl durlnt: 

n an a'fQ or 10 loe.k dotootora ~ 

ud preUmlnuy °"rats.on or the prooe11 plant, ~ ._,. ot 099ratlo.m 

t.n ~ldlnt! 1'•1401 bas ohanged eons14•1'l'bl.y (Vol• ). Vanoua 4•.,.lop. 

aotlvS:tles are now oo.JT1ed on ln the JlOrthQrn poz-tlon ot tho eon-



ditio~inc b~ilding 

(1) Converter Hetubi np en d Testin c- . - A progr am of 

r e tubinc 90 test converter! usinc three different types of barrier 

(\';"B~-~~~---~~--~~--~-as started s~rly in Novembe~ .. ~?!!::/ - .... ) 
, The process ~~· / ~-~_______,..---=--------~ 

pump: and seal shop has also been transferred to this e.re& (whioh is air-

conditioned) in order to minimize corrosion of exposed precision p&rts. 
-

(2) Engineering Development Laboratory. - An en.gi-

neering development l&bcratory has been eot up in the area ~ormerly 

occupied chieny by conditioning st.and:: . The !ollo~ine ffOrl: is in 

progress at this point: 

1. Development of Ei. eas be!lrlne blower having completely 

~nclosed induction motor, and utilizing process gas as 

benrine lubricant. 

2. Development of improved viscosity plate •eals !or process 

pumps. 

J. I~proved cascade operation. 
~~~~~~~~~~~~~~-, 

DILZTID 

5. Development or ~ethods !or the recovery of ur6 and other 

~hemicale !rom plant wastes. 

6. Developnent o! J,Uo'f-10 and other plastics !or ·plant _use. 

7. Reduction in the amount o! corrosion o! wrious types 

in pl&nt operations. 

6.6 I~ 
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6•"2• Fluorine Ganaret1on. .. Prod.notion cnpa.o!.t-.r tor 200 poun::'la 

of' .fluori.no gn.s per (W..y 'fnG lnsto.11.ed. in Section 1300 (Vol. ~). Amountro 

roQuired an& mnuf'o.ctured (App. 814) have tullen far llhort of peo.l: 

oapo.o1ty flor the following res.soma 

1. Economics or oona~tion brou~t about by changos and 

imp~ 1n the oon11t1on1nr; cycle. 

the plant wras origit¥J.11.y ~es1gned to handle and coopress _rloorl.m 11'J 

liqua!'a.otion. Present openition lnvolws o~reaision by~ of Q 

apecic.11.y dea1pd diaphrc.t;n. pt.ml:' (Vol. 15 ). Oomt>lete 4etaUs S:f bo 

!'ound ln tho Booker Eieotrooheldoal Coo:i:pnny•cs report of' 150 October 1044. , 

entitled "C-216 lhmrl.'e.oturing Plnnt"• 11.M the report &.tcd 1 ltlroh 194!1 

\ s.o 
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and ntitjl d, "Installations for eohanical Cccpression ot C-216". 

• roduction. - Appendix Bl4 aho11a ·the monthly nuorine 

production rate from the at rt of operations to date. Curves are also 

abown depicting deliYeries to the conditioning plant b7 pipeline, and 

to the procese area by portable tanks. The tir•t deliYeey or nuorin 

to the conditioning plant mde on 28 July 1944; bottled fluorine 

under pressure became Yailable on 1 October 1944. It will be observed 

that more fluorine was produced than used, particularly during 1944. 

The Altterenae ia due primarily to large quant.itlea of nuorine Tented 

to the diepoeal plant_ tor experiaental pu.rpoaes, and aeoondari.l.T to 

8UPP1Jing ot other C.E •• Projeota. 

6-). nuorine Disposal. - Atter equipunt baa been conditioned, 

the residual gas, oontaining 10 t.o 20 per cent fiuorine• 11 pumped t.o 

the diapoaal plant. the 1ues ••r• toraerl7 paaaed through a acrubbing 

to er where nuorine wu abeorbed in a 1odium h1droxide •olution. The 

tower ettluent waa treated •ith lime alu.r17 to regenerate the cauatic 

tor re-uao, and to precipitate t.he fluorine aa calciu.m fluoride. Some 

proceae gu:Jbas escaped to the fluorine disposal plant during JDinor · 

rgoncie in tb prooeee a.Na, rewlting in t.he occurrence of uranium. 

in the diepos 1 aludge. The aolution of problems introduced by theae 

circwut.anoea 1• described in Volume 3. 

a. Shutdown of Dispo1al Tower. - A.a further described in 

Volume 31 t.be oauatic •crubbing to er is no longer 1n operation. Spent 

guea rewlt.in& troa oucade conditioning operationa are allowed to 

enter the process atrft&ln for ultimate remov l in the purging e19tem1. 

and o t gaaes ~ the conditioning area are vent.ed directly to the 

6.9 
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atmoaphero. Thor>e eic;111riad procsdurcs nre nO'rr poaoi.blo becnuso of 

t.l-io sr.nll fltlountn or tro.ote con.1ition1nc ge.aes bruldled in pro:tont opo-

6-4. 1Ul1<l JiJoutrcllintion. - L1me sluri-.r is ~c ~ in Building 

K-1407 -e...."rl xcixGd with tnstc e.cidc frot:. tho clce.cl00 e.roo. or the con-

ditioninc; building 1I: e.n ni;it:i.tct neutro.liE~ pit. tho neutruli.Eod 

solution is run to the adjacent holdins pond, 1"'hore aolid ci:.ter5.Al 

6<-'ttlee out, c.nd tho clonr over!'lot:r la t!iechn.rgied to Poplar Crook. l.t 

present about 200J snllc:w of conoentro..~d hyC.rochloric II.Cid .are 

noutro.luod per conth. Cz:n11cr quantitioo er dilute acid e.re also 

proeoaoed. 

s-s. Nitrol!'On Oenoration. - Project roquinmsnts ror liquid 

e.nd go.sao~ nitrogen (App. Dl7) e.rc auppliod tror:. lru.1ldint; r.-1408. ~ 

prooocti is esco~d.Ally ODB er •poril:ntion or liquid nitrocen reoeiw~ 

by roil L.nd atorod in w..ouum-!nnula.ted storoge ~. Tho rc.tc of' 

gonorntion iG c.utomtioo.lly controlled ~J' zooo.nn or £. Uno pNoo-uro 

control valw. the ~ is supplied. to the prooeao and conditioning · 

6-<3• Carbon Mixint.• • Carbon end nlumim c.re r:ixed in Bu11dinc 

K-1410 in ordor to pror...de cbo.rging i:a.ter...a.l ~or t:he -.,e.rious process 

,r 
carbon trap~. fuo operation involves Ii e!.q:>ie blend.in.$ procoso, but \) o~ '\ 
care 1£ requirod to prewnt coning and aei;:-ot;Utio:i (Vol. 5). b,('J ) 

- ~--~. 11..r~' . 

'\ 
~ ,! 

- .... ,,,, ...... ,. 
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7 ... 1. Introduction. - Po er plant design 1 d cri d in Volwne 3, 

Section 12. Thie ection pre ents ary deacr·ption of po er plant 

operation • T1r ical op~r tin fi res given represent ctual avcr .ge 

v lue tor the 

shown of t.h po er plant ar and of t.h 1L.a.iil1 electrical control ro 

in Appendic s D3 and DlS, r sp ctiv ly. 

7-2. tor po r purpoa · 1 · ener t d 

~ three tang ntially ti 

t.e>a; ot pul v riz d co::il p r hour . . On boiler 1 al o capa le of cc pting 

tu l oil hen doairabl • Th 6, JO, lon tucl oil t enk tarm. of 

th adjacent ~50 are 1 no used -i n conjunction 1th this boiler. 

at~r 1 f d to th boilers at an econoulizer•outlet temperature ot 4860 ; 

&t ia gen rated t pre sure of lJ.35 p •• 1~ and t eratur of 

922° ~ Th normal boil.er control eyst i tnough 

sever variation , ineludin & fully manual method, r po aible. Tb 

fir t ~11 r waa brought up to tull pr sur on 2 April 1944. A typical 

coal rate is i.oo pound of co 1 p r kilow tt hour, or l.21 370 .T,U. per 

kilo att hour. A eteam load of l,JJ0,000 . pound per h9Ur i typical, 

with ~ o boiler in op r ation. Ov r 11 boiler e icienoy v r ag e 88.9 

p r cent; oversll at tion ef ficiency ra es 27.59 p r oent. 

7-J. Power Production.- . Gr ph in Appendix ill.l proaent a record o 

gAseous dif.f'usion plant po er gener t1on md consumption t.o dat.e. The 

bulk o! the pow r requir d i generat t the site. A total of fourt en 

turbo-gen rator are operat d in order to provid power at required 
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requ ci s and voltage • Typical. aver . e l ctrioel load J:or l.i! K-25 

pl t d aux.il.1er1 {exclu iv or K-27 ) r fl tollow : 60 oycl 

con tnnt t quenc t 131 800 volt - 29,230 h1'i', 60 oycle v. 111.bl 

~ ·CY t lJ, - v lt - lJ0,53 Kl ., 120 cycl vari l frequ ncy t 

4160 volt - 4,450 h1. . The fir t turlJo.. erator (?kl . 3) iae plnc 

und r lo d o 3 pril 1944. 

tio of variou 

·yolt. t 

t.reneto d own to lJ,800 olte in th~ K•2S switch y • This load i 

o the order of :n 1 K•2? pl t no ally rwl tir ly 

• v •• er cei. d r tell y. d 

a th vero. 114,7 ~. 

l 1\ . 1. V. A po r 1 r eeiv d end 

t tr qu ncy o cycle • T •• 

po• r con 1n Appendix BU. 

7-~, .. § ....... ......,._::.i;;.i;;.=;,;;.;;.....;;.;;..-.... ...... p od oi o atio of th 

50 lnnt ( 

of th t plant ' 

St £urn1 

CA 

u until th 

pl t, it 

r quir 

to , 50 (App . 

per ho • 

·r 1944 until 

) r cl 

th Vail.ab 

r 1945, t b 

th -25 pow r plant , 

cilit.1 of th - 25 

it iull 

to K- 25 proc operation (Vol. 

~tat th ull c p cit n r quir d b 

ut1lls 

a; to the So 

to b gin oporatJ.oo o! a o the turbo- ener tor • 

Cone quently, prior to Yarch 1945, ))O\ler generation exceed l •25 Project. 

r quir entc, n po· r · nc d into the . \i. • y t;, .. 'I'h s , t.he re-

7. ':I 
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iepoeition of tb por, n hed fro th bot higb-preaoure cond.tfn&S te 

i-etui-n d from s-so, r quir operatton ot n large number or turbo.gener-

at.or in orcter to 11 bl for tbis pirpoae. .tnally, 

th r ruir nt tor large ~unt of relative'.cy cold cond eate 'rt-o 

the cond re, !or cool to pumping condition t t part o! th -so 
·, . 

condensate eent thrcu h the h t exc ngen:, also tendod to r quire a high 

rat. of po cer tion. ter the increa c in -2.s proc s . 

load, beginnin 1n ch l 451 it 

to th .V.A., and eubsequc t 1ncr es in load a t c caeca e 

wa . place i opcr tion, st m. g g ea · city to b .c tl ... 
limiting iactor 1 .fill s-so r . uir e eupply cf proceae 1t. 

b r 19441· an di co tinued on 10 ept.ember 

19 $. 

i r-, ·, 
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S CTtO 6 • PRO?>WtIO otmONOUlG'f 

won pko•d In ope1'tlon, th - -.1 tbort .o~J 

u adattloral 'bulldf.uge e.•!1A'b 1 t;h "' • 0-~ b.to the 

•Ya fhua • tru> Oll.soad at:eQ.dUy · tu be, b . · th ·t · f!.Ht 

\nd.1din.g · wro ··ope"-t:ed cm. w:-antuc ~1~ .lo. •'b~q 1945• •tll 

&12. n!.ne pPQOOQC ••"tlons wre tn OOD!rl&. 

fM. fiHt p~uot· -a takft ott tn !'Oh 10451 · e.11 toon · ·o 

•" ~ •treui to prod «t •uttUJ.oat~ •1'.lri4hed •i:ior • Tbb t ot tbne 

'buU4 to J'fl.te in t ( r. ) • - . ~ 02.S_. 

0.n . nh 1&U. BUUdb.ga x: 024 _ _. . tw 

l• to the , bu 1.d!n. '\rrp&IJ _ . 

tloOllotl. tl zdtro .a. Atl oon 

a · , • · uotlo • ane. 
Ortml pur d ~ 

oe11 or Bulld . x-a~~ ~ • · _ .a. • th1• tb» ·~• tui. 

12 · · rob 19'5, 1u1wnms ~. ;.3~, woa . , - ~: 'lo-:? ro 

01.ltWt01»4 to~. Appera4h Bl. 8hc1rJS b!ti.ci.l "' . WE; tor 

all p.rooeao bU11d1agc or eo. 

f.ttlou11i'J in · .tzirt ~ rC>O GS t OJlS within 1 plant, ·~ 

nt.or ~rlonoe bad ·been !ned chzr~J.rm tho pl"6oe4h. montha or 5 

op4t5tlon. IU1141.Dg lt40a-9 ·ae th tlnt x•v I>" . .,, building 'o ft• 

oet , tta p~tlozal teat PUD,J ueep 11ae tonn -.. •lgllltd the 
"' 

opere:t~g oont:raetor on 80 ~r:- 1945. It . c plabod tn oparatiw on 

lS t>eeexnher 194511 RApld progre:ia ms then de ln 1ta.rt1ng up the ~-
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main1ng ight building • rellminary wor1 

1 such as cuum testing, and 

starting ol the lubrioating oil and coolant eyatems, was accomplished with­

out ajor dit.ticulty. On 29 ove ber 19451 seal ere a started to inst ll 

pump eal in Building K"'."402-3. fbeir ork e held up tor approximately 

10 days because of ore pre a ing work in th K-25 plant. By 10 Dec ber 

1945, eeale ftere placed 1n Buildin8s X-402-3, -4, and -9. On 13 Dece ber 

1945, cells in theee buildings wer atarted on nitrogen. By 15 December 

1945, all cells were runnina, and preparations were mad tor conditioning 

these buildings and the 1nterbu1ld.1ng process lin a trom -402-J to -

402-9. On 18 December 1945, raw teed material wae ob g d to a preaaure 

9t 2.0 p.a.1.e.. tram a mobile hot bath unit. The buildings w re eet up 

as a. c scade on total retlux "1th intermittent purging by a mobile e bon 

trap unit. On 19 December 1945, a. potter failure occurred in Vault No. 32, 

.men an ext.en~ion cord dropped on a lJ,000 volt bua :t a transformer t,end.­

nal. Thia ebut the ater plant and Buildings K-402-3 and -4 down. The 

baildings were re-start.ad in a 8hort while, and oper t ione returned to 

no • Aleo on 19 December 19451 all cell in Buildings K-402-5 and -6 

were started on nitrogen. These cells wore conditioned, but were held up 
IC.l~i" • 

tor cbargins,ur.,U.um bex.e.1'luor1de because o! the lack ot a third teeder 

in ault No. ,J. On 8 January 1946, the two buildings ere b in charged 

with urani bexa.tluorid , hen po er ercenoy in tho -25 plant ne­

cessit ted t porary h t so that lll.l .available po er could be routed to 

the ma.in o ec de. On 9· January 1946, Buildings K-402-J, -4, -51 -6, and -9 

were oper ting on t.otal re!l.ux. Buildifl8a K-402-1 and -2 were et.arted. and 

conditioned, and on 10 January 1946, all seven buildings were operating in 

cascade on total ref lux at 4.0 p.4.1.a.. l2 Januaeyl946, ur nium 
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h !luorid t ·d at.art d, . . ,d pro ct t th top or -27. 

Ue unit 5 br l.16ry 

1946, tt r rnl!'t1cier ~ r r in t.all d in V ult ·o. 34, 

P• . d. •• on 7 1946, tbu or the entir • On 

ey 1946 p c tart.in d&t !or ch -27 proe e 

bull in 1 indic t in 

-..o:::::irma~. .::;tjl=o~n::...:.;ofi:....;::~=~~.;:a:=-=::;::;.;;.s.• - n 19 Ja u ry 191.6, 

1ne o At t.hi t 1 tl 1.nit1 1 

intorpl.o t tlo be tro Buildin • 402•9 to • )0 - 2, t oppe 

tr aor t . . v on t.he line tr®. -27 to 

1946, nd -27 pr uct t 

e st.opp d o JO Januory 

inc 12 .J tU1ry l 6 

" t d 

he pl nt . 

t ac 

th ll O l:.:GU'" at r - 302- 2. 

pr ur t th 

t · cone tra ion 

ion 600 

all or the t.or 

e int 

o! th 

at tull c pacit t o 

- 25 t point 

t. eectio o! 

b led. to 

11 

~ bili tior t whic th ate cone tr ti not 

n ct uat. too id ly , an th sur pr aaur 1n bot pla t.e w re 

lev l. n 22 J nue 19.46, the int r plant lines plu & • le 

th el ctric h tere ere off. Ur ium htlxafluori e t . int 1n ci, 

and - 'Zl pro uct. wa , -wu.w¥1.&• Att r 15 hour 1 t h lin e ~ r cleared, nd 

normDl ! lo ~r 1!ficult1 e wer encount r ect with h 

teed unit, and fl inter ttently. It as nece 8ar.:, for e 

bort p rio or t' ~, 0 u t e bil e 6~e u 1t. 
I ' 

r 25 Junu r 1946, ell 
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di c ties ero oliclinat.od and o r tions were no l. 

8-4. Caoe Scheduling. - rigid schedule us ot up on 20 'arch 

1945 or :star in datea ot oper tion ot th v: riou portions of K-25 (&nd 

ter o! -27). 
I 

1v per1o or· c es' ct K-25 o sc de operation r 

cont t d, correspond.1.n to inere ~ingly com lete operation ot t c111t1ee. 

Te b e1~ &im • e to bogin op r tion o every proce s buildine·as soon 
·; 

poss1ble a!. r th com letiQ of it:s cmatnction. The oa5e ech$dul is 

tabulated in T ble 1, il;b corresponding actual 1tart1ng ct tee tor op~ tion 
·I 

of ind1v1du l ca es. eh ce. is understood to includ a.ll build! ot 

earlier c e51 itb the addition ot thoa ll tod tor ch in th oecond 

is xc ud d fro Caee II . Operation • ach1.eY d on the d te ho in 

spit of. several jor d,cl be70nd th control o either th o rating or 

construe ion contr ctor. For le, Cue ~ w delayed or t o weeks -

becau e o! tho r u.ir d changing o! p seal , n t.h !!rot le buildings 

of c la c1 by th necessity for r orkinc e1.u e p s. .Actual 

to of op r tion on u n1um hexafluorid are shottn in APP ndix Bl fer 

ach K-25 bu1ld1ni;, an 1n ppe d1x B.2 for each K-27 buUdihg. II gr pbical 

ary o! th n ber o procoss cella on atre fro h 1945 t te 

1 •ho n 1n ppendix D4. C 11 etr et£ic1 noy (rat.io of operatin celle 

to va.11 ~o c~lls) 1 eho in Appendix B5. 

S-5. Interruptions to Oper tions. - Occa 1onnlly, ouc d ope­

r tion h s b n interrupted ~Y equ1 ent t tluree ot operational errors. 
' 

Caec de interruptions to date h&v not been appr ciably more tr quent than 

ould e elQ)ect d by a well-organi~ed industrial concern etart.ing up a 

ne plant in an established o ration, and h ve not bad serious etf ect on 

plant productivity . 
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• Irrl.tinl eriod through 30 September 1945. - The tollow!ng 

caecade interruptions ve been recorded during the period from initial 

operation through 30 September l945r . 
l. An open valve,- unnoticed,c used flooding ot tbe proceas 

a)'Dtem with nitro n. The ca•ce.de wae epllt bet • n 

K-302-3 and 302-5. 

2. cooling water line to K-.310-2 plugged nth aepbal.t. 

linil'l8 material. iaing cell temperatures necessitated 

abut.down o! the building. This, and eubs quent pl ed 

wat r lines, led to the installation o! tilter eor ens 

in water lines to all buildings. 

J. An expan ion flange t il d on the piping of Cell .310-

3. 5. Dry air tro the c ll enclosure rushed into the 

ca.acade, and surges d•V< loped. 

4. A welder cut into a 2 inch line t.o C ll 30.3-).l, 

admi~ting tmo1pher1c air t.o the cascade. Surges 

developed, and the oucade wae epllt. 
' 5. Failure of recirculating cooling water pumps abut dowr:i. · 

most o! tbe cell•. 

6. inor surges developed in the upper part of the caeca.de 

during the adjuatment of control inetrwnente. The 

c cade •as eplit bet•een -302-5 and 30.3-1 for tau 

}.lours. 

7. A gaa cooler tail d in Cell )01-3.6, admitting about 7<XJ 

pounds- of coolant into the oaecade. -The effect 11&8 not 

serious. 
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8. Cell 305-).3 aa connected into th c scad 1th 

nitro en purge val e o n. itro en was admitted to 

the caeca.de, and the case d s •Plit t -30.)-8 

tor ttto hours. 

9. Valve eeat:s in -:U0-3 leaked, adrdttin£ nitrogen to the 

oaecad • Tb c cad • s epllt between K-302-5 and 

-30,3-1. 

10. An error in switching operations at the power house 

interntpted the supply ot J>Q•er to the -306 Section. 

ll. Instrument air t&Ued, •hutting do n cost ot the c . ec de 

tor eeveral h ura. 

b. l October 1945 through 30 pril 1946. 

l. On 8 October 1945, th oaeoade wae eec~ionali1ed between 

-310-1 and. -309-3; K-301-5 and -302--1; -J0.3-10 and 

1-304-1. ariable tr quency power • lowered tr-o 60 

CJ'Olea to 54 cycleo ~ o.rder to reduce the po er load 

and t cillt t power houe r pa1ra . 

2. On 24 O'f r 1945, X-.310-3 • e e'facuated of uranium 

benfluorid when the cooling water lines became plugged. 

Tb.1 c u ed 8 hour ehutdo of t he building. 

3. On 2 Dec ber 194S, ire deatro,-ed ount ot 

•qui nt in the -303-10 purge· and product room. 'The 

erg ncy operations consisted o! evacuating personnel 

!rom K-303-10, i olating the building, split.ting the 

caeoade, and •topping teed ror t 0 hour • 

4. On U December 1945, turbo-generator t. o. 13 was ehut 

6.6 
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do n cause o! clog ng o! filter sere n 1.'or the 

condenser cooling water. This oaused los ot tho K-306 

Section !or l; hours. lio product w withdr :wn during 

thie period. 

5. On 19 D c ber 1945, n po er failure occur d in Vault 

Uo. )2 when an extension cord dropp d cm l J,800 volt 

bus t a trans.ro er terminal. Thie abut do the " ter 

plant and Buildings lt-402-3 and -4· . The buildings 

wer -et rted in a abort while, and oper tion r turned 

to nomal . 

6. On 4 Januaey· 1946, po r t · 1 _ d in Building K-403-3, -4, 

-5, -6, and -9 for t o hours. 

7. On B January 1946, rotating ecr ens t the cooling water 

inlet clogg d. All buildings belo the K-306 ·S ction were 

placed on inverse reC70le. The 1-306 Section • s placed 

on direct recydle, and feed w e 1toppod. 'l'h o scade 

was re-e tabli1hed 16 hour~ la\er. 

B. On ll Janu.aey 1946, rol tripped out and cut ott 

Buildings R-402-l, -2, -3, -4, -5, ~6, and -9 for 

•everal hour • 

9. On 26 Janu r,- 1946, t.h soU?"oe of power tor the entire 

K-27 e tailed because of a t ulty current trana!'~raer. 

The caeoade ot caeoades was reeumed atter 6 boura. 

10. an· ~ Februar,- 1946, a t.otal power failure occurred in 

tho K-2.5 area. It as the worst tailure e.xperienced in 

the history o! the plant. It was caused by clogging ot 
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ecr ens at th water intake to the po erfiouee, and 

simultaneou~ T • • A. power t ilure. 

11. . 27 ebrunry 19~6, th pressures • er reduced for 

2-1/2 houro in K-303-6, -7, -8, -9, and -10 because 

ot failure of ~ riable frequency feeder. 

12. On 19 rch 1946, po er failure caused t.h shutdown 

ot Sections K-;30~, -304, -3101 and -311 for 8 hours; 

This s due to t he t ot th t the ground br aker aa 

not open on th bus whil making tie-in •1th the 

T. V. A. 

13. On 20 ch 1946, pow~r wa l.ost to the lt-301 and K-.309 

S ct1ons bee u.so ot a po er sur e result! fro a 

fault volt g r g~t.or • 

. 14. On )0 rch 1946, power to.1.led in the K-301, ·-305, and 

-309 S ctio~e when 

c lla to cut out . About 32 pump seals tailed, ·and the 

cascade wu interrupted for two hours. 

15. On 2 April 194.6, 'foltago aurge caueed cut-off o! 

Sections -301 d )09. 

16. On 11 April 1946, a lubricating oil ta1lure in ilding 

K-302-.3 oau~ed this building to be ott cascade 25 minutes • 
. 

17. On 30 pril 1946. one thousand atandard eub1c t et of 

tdt:rogen leaked · into Buildine K-:no-3 when valve was 

opened by mistake, No serious damage •as done. 

c. Period from l ay 1946 througti 31 Dooember 12h6• 

l. On 26 Juno 1946, e. turbo-generator wa.e cc1dentally 

8.8 



tripped out, and Builctl.nge K-304-11 -304-2, K-30J-3, 

K-304-4, i-304-5, K-310-1, K-310-2, and K-311-1 were 

ehut do n !or a proximately one hour; 

2. On 24 July 1946 the -27 plant a.a abut do n tor about 

three hours as a reeult ot a relay cut.out (caused by 

moietur ) dieconnect~ a 1541000 Yolt bua trom th 

T.V. A. e711tem. 

3. On 17 ugust 1946, a volt,a.ge •urge tripped out th cell 

breaker• in the 1-302 Section, and caused a twenty 

minut.e abut down. 

4. On 2 Sept ber 19461 t.be K-,306 buildings ere abut down 

tor approximately 64 hours in order to repair leal on 

the ete header eupplJing the high .frequency turbines. 

s. On 20 ovember 1946 about 3000 cubic .t'eet of air leaked 

into the cascade when an •XP&naion joint ruptured 1n 

Cell 301-1.7. Thie resulted in a period o! 30 hours ot 

abnormal cucade operationa while t.he air was being 

tr pped and purged. irst, the cascade was eplit at 

.K-.309-11 and that building wa.e put on inverte recycle 

becawse o! suspected aecond leak. -309-l waa shortly 

placed back on etream •hen the leak was not continaed. 

Thro cells in K-311 tripped off by ovex'-current relay 

action becau88 of an inventory shift resulting from the 

leak. Tbe caacade ·was again 1pllt at K-30.)-l.S, and 

another split made at K-)0.)-6.2 in order to block uptlow 

of air which had paesed the -J0)-1 . 5 apllt. About an 

s.9 
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int rplant tlo -25 d K-27. Next, the .cascade 

aa turt.h r split t the•tbp 0£ -3 2-S, and th plJ.t 

•t -30)-l.5 • s cioaed.. Buil.din -302-5 , aa 1 olat.ed 

on inveztee reo cle, lull ot &1.r, one hour later. The 

ca c de w a th tied to ether, y-paeeh~ -)02-S, 

which . a plao d on direct recycle, and. pur d t.o the 

_,02-5 PUJ" and product stat ion. The bu1ldi 11 

char ed and ret.urn d to th~ cucade approx1 tely five 

hours later. Inter lant flow waa re d at elo 

aft.er lrl/2 

~our • In the .anti.me, the auction preeeur t.o Building 

K-312-2, the aide pur e lmilding, u r a d f. 0.67 

to 0.70 p.s.i.a., and the trequeney was incr eed tro 

35 to 40 cycles in order to 1.cilltat th he :purgin 

r quired. -30S-3, -305-2, and ttir cella of -305-l 

wore next t.ak n ott at.re , and t.he air Y&ouated to the 

c ecad under cont.roll d cGOditions. ~ r approximately' 

igbt boul"'e ot additional purgi , t.he e ae d had 

retumed to normal operatin~ conditions. It ie believed 

that the rupturing or the C 11 301-l.7 expansion joint 

was cauaed by exoessiYe vibration resulting trom a 1eal 

tailure in tbe St&&e 5 "B11 pump. 

6. On 11 Vee er 1946 a S0,000 SCFD air le occurred in 

-301-l s result o! tailure to cloee a v lve com-

S.10 
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. G9NF=f BENTfAb~D 

plet.el b fore certain achedul d aintenanc work w s 

et rt.od on the K- 309-l by-p ae h d.ers. K- 301-1 as 

isol t d tor thr e hours, and the oasc d split tor 

about tour hour • 

7. On 12 September 1946 the instrument air bender in - 402-1 

wae be vily eont.aminated with p;roce a coolant, when an 

ir line • ccidentally opened into an operating 

coolant a78te • Thia resulted 1n contamin t.1on o air-. 

op r ted iruJtrwnente and et ge control valves, requiring 

a buil din ehutdO.n ot pproximatel7 ight. houre. 

In g n ral, produotion loa s in th aaae ot each o these disturbances ere 

quickly regained, and the o r 11 producti o maintained . • reover, the 

Project h e not euffered aerioue monetar7 loss on account ot theae failures . 

Oell •tre et!ic1.encies are ehown in Appendix BS. It will be noted that 

the et!iciencr rune tJPicall at about 9S r cent, tar in exceDs or th 

deaign a swnpti on of 87 p r c t. 

-6. aintenanoe .,,..xperlence. - Tb .cell etre ff 1o1enc CUrYe 

re.tlecte loet operation. due t.o breakdown of equipment. Ae mi ht be ex­

pected, the curve aho a relativel7 low valu.ea during the in1t1al et n-up 

periods, before ri 1ng to the 9 per cent level. 

• Period rom pril throu,eh August 1!4.2· - · Appendix 06 pre-

aemte an anal7sie of causes o· o 11 ehut.d.own from April throu h August, 194.5. 

b. Sept.ember 19h5· - A more complete and signific nt study 

was possible during September i945 atter lull oper tion h d been att.aine~ 

in the 1-25 area. Appendix C7 pre ent.s the total nwnber or cell da79 lost 

on account ot each type of failure, and ebows this lost ti e ae a percentage 

8.ll 
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Q calculated by dividing the number of lost cell days by 14,460 cell days, 

i 
i 

. I 
I 
! 

I 
{ 
\ 
\ 

! 

the theoretical total for the ~ntire k02 K-25 cells oper&ting !or JO days. 

The average number of cells down per dD.y during September 1945 uas 11.0. 

The tot.al lost opera.U.n5 time emounted to 331. 9 cell days, or 2. 27 pc r 

cent of the theoretical total number of cel.l days. 

c. Period !ron January throu.sh Decarnbcr 1946. - Uainte-

mmce experisnce during t.he year 1946 1e sumtnllri£ed in Appendix 08. 

Average 8tream G!!iciency ·for the yeer was 98.8 per cent. 

8-7. Plug{;:ine of Barrier. - Since the bei;inning of Gaseous Di!!usion 

Project research, the eubject of barrier plugging h&s been o! great importance. 
__ P ____________ _ -------.- .. __ _ 

DILl'i'ID DILITD D LE'l1ID 

Some individual units have plugged 6eriously as a 

result of such event1'3 es inleakage of atrnosphe~1=.c .. air through -break6 in 
-- ---· . 

lines, or 6eal !allures• 
/ ----- -----

DILBTID 
DAlllD 

.- \ 
: 1 • f 

. ' 

f 

'"-.,. 
--~------- -- -...... 

I 

) 
--·-·-·--------------· ... ------------------------ ------------
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I 
I 

I 
I 
I 
I 
I 
I 
\ 

i 

\ 
\ 

I 
I 
I 

I 
i 
i 

----------- ------------------- ~ 

DILITID 

DILETt;:D 

--- ----------- ----- ------ . ___ ) 
a. Plug~ing Curves. - 'lbe "plug" of a converter is the per 

r cent decrease in permeability occi.;ring during operation, as determined by 

observation or the stage control valve position (Vol. 3, re.r. S-12b), over 
- - -- - ------------- ----

a particular period of time. r '.) 
--·-----·~ - -- f . ' 

DILITID 

. --- - s 13 
~OP,Ff DE~ff'JA&fteJ '"3E@R£lrr' 
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\:::: ' 
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Dltl,ID 

I 

i 
' 

' 

I 

\ 1)SL8'1'tlD ~---- --- - --.. -----~~~~, ______ -~)b(~ 
\.__ _________ b . • · Ba i D 1 

rr er uep ecement. 

(1) Proceee Ccnyerters. - It iu.e decided early in Novnmber 

1946 t.o tube 90 Size 2 converters, equipping JO nth t7B barrier, 30 with WL 

barrier, and 30 •ith TL barrier, in order to study the performance of these 
. v-> e<:e 

types of barrier unde~ paant condition!?. These converters lll"e t~ be inetslled . 
I 

in Building K-.402-5 e.nd K-402-7 o! the K-27 plent. 

DILITID 
(, DILftlD 
L~--

Of the 90 converters removed 
---·· 

!ran K-7/, 78 r.ill be placed in K-)10 along ldt.h 41;. epare coriverter_e !rem 

etore.ge. Spare Size l converters will bs used in K-.309, a.nd apare SiEc 3 

in K-.311. It ie calculated that, E.~ E.. re5ult of in5ttl.lation o! this higher 

quality barrier materiti.1, K-25 and K-27 combined productivity •ill be in-

creased by t•o per cent• 

(2) .Purge Converters. - ' 
~/ 

l 

--------~-~--- ..... -... .. ,_ -
~ I 

()0 C> \ IWlsllD D8LITID 
b (J) ' 1111.11: ____ , ____ ~-- -- - - -

l.___ ____ It is believed that the WD .material ~ill wwithetand considerably 

fl'<'···· " ) 
·_./ 
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/{' 

F~~;.fq?~~~~J.~~~~~~~~~y_,!~"t((ts.$ .t,'13!t:."Vi';>;;~~F;\ .. 't.!<\!,4:.'.:;--t .. ~t?~ : .... ;p.~:~::r. .. t,~;:-.~ :· 't'1f- ."'~· «?i~· .. ~ ~~":: (!"j:·~;'.'u 5 r,:-. ~~ '~.~.::':1~·~~ :<::.:.t:'.i~?v.;~=f" .; .. ~.: ~ .:· 
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- - rial. 
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and lat r re-f d int th proc s 8)"&te • 

U-2.35, ie drawn o ! tro th botto ot th -Zl c oc de (oricinally t 

tho bot. o the -25 cascad ). A discuasi~n o! quant1t1 and ooncentr tions 

ie pr aented in the To or· t /ippendix. 

8-10. Product t rial. - All product tro the gaeeour; dittuuion plant 

hns been •hipped to I-12 tcr turth r proooss , ith tho exception 0£ ema.ll 

quantities •bich were tared and lat r re-f d b ck to the -25 plant . The 

production capacity of U- 23S at variou ·uotopic product ooncentr t1.ons was 

estia ted by l>r. • ·Benedict and l!r. A. • .. quii-ee ot th ellex Corporation, 

and • E. • Col'"1on ot th Carbid and rbon Ch oe.l.s Corporation. In 

st cases, actual producti on ha 

the tollo•in.g ~easonsi 

ce ded predicted product.ion, primarily tor 

l. Actual o ll etr tticiencies are ut 98 p r cent_ 

as ption was 87 r c t. 

2. A n ive oor ct.ion o l per cent as al.lo od in the 

). 

e tim&tes, tor th eo o ur e distur cea, wh r a 

it h turned out t t eur · s hav v ry little f!ect 

on production. 

rier eparation flio1 nci 

vo.lue • 

ve ex:o eded th eumed 

4. Ini:reue 1n the pl.ant feed r te. 

5. lncraas in th power input, permi.tting higher ope~ ting 

preaauree, and greai r amounts o! material in prooeaa. 

A discusaion oI ~25 product concentrations and qu~ntitiea is included in 

the Top Secret i\j>po.nd1x. The coordi_nation of K-2.5 and Y-12 operations and 

delivery ec:hedules ie diecuseed in op Secret Supplement 'o. l. 
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~li ~ ,Protz'!· 

... 0renS.anticm. 

(1) J>litl-lot 0Jee=nt!!t1on. ,.. 7l18 OWN.11 _ ttNl. 

Dlatrlot aa.tety &dmnlatratlw orpnlsa.tton to deoor1'bed in look 11 

Volume 11. lthln the ~s rojeot aa ortglml~ or sod, tho So.t•v 
eotton .... hKded by a ohlet report to Ohl.et or the lnglrlMrhl.c 

and up 23 8"1.Jlah. Jn Sept.ember 19'5 a sar.t:r and our-1ty BllQmh ca 

· aet up, hMCl-4 by ohlet . ort1nt.; t.bPo'Qgh the W5 x•outt QttiMl"• 

The miiet or the Satety am s ourl.v s aoaS.ated by UiPee 

••otlon chlets In ctMU" , reapeot!wly, ot Saht;y, Seourlt\11 and Flro 

oteetlon and. wntt..on. tt'ds o~gan.5.•tlon hi.a. rem!aed •aaentially 

uuohAnged to aaw,. At preaent, the Ohlet ot the •ty and · eouritr , 

Bruch Npt"e&entl,J th x-25 Dlvialon Ch1•1" ln &11 •ttei-G pel'Ul.Sntng to 

s..tety arid eourity within the W5 aroa1 and the Peaatur, Detroit, and, 

1 ulcee •~• Reaponal.bS.Utles, bolud •tart eUpe~lon or all 

~ ty aotivitlon of' tho l-26 Dlvia1on, Nal8tnnoo tn 4etormbat1on of 

aeede tor- ... a•roh and aperimenial work ln order to eatabUah adttQ•te 

tlatety a!Xl health ooutrol tor e.11 operations, lici.iaon · th 'tile Dlatll"tot 

Safety Branoh, Dbtr'lot Insutanoe -. e tft.oton • t.naursuico branoh~ 

and prep&J'atlon and &llalyala or efety activi\v • 

. 
elte opel"Qtlons aato~J program •a bd:tlated tor t:b oonditi.onin area 

by ordt Da.oon1 am De.vie, oh 1944. On 1 y 1945 lt ~ 

GeN Fl fJ EP~*FIAIJR8 



4e'?Oloped for e 

by the CArbld& am Carbon Chem!.oal.o Corp0l.40.t1on. 1he catbido lt\tet,y 

program~ be n tmugmv.tc-d witl 1e dea1,,ation or Q _ ty- upc;niaor 

ln ~ 19". the aat•v DoPo.J"1:ment wa1J th n expan4ed. untU a 1iotal 

Of 60 

pi-c> an carried out through eewro.1 umta Ylthtn the CUbldo 

organS.-.tS.on, ws. the atety n.part.;ment ~'Yid th neoe•Af7 •timulus, 

oattonal - publlolty pro 

trcl~ oouraeei the lal De~nt aaaltltt in• cd.tyhlc ,ibe · 

ael~on and pl&M.-nt J worbna, and l.J1 the eontl'o1 ot .P.o!al 

qu1~nt feat nd Ina octtcn Dtvielon aaeut:IU res mlblllty 

tor •cbanS.oal lnlpeoti.on, ln'fNtiption or --\:I~~'"""' 

t!.Joo roteotlon ·~a-lns am tmpeats.on. !be Equipment h•t a!Xl 

Im!p · otion Dlvialon • s eotabU.hetl Ni eueh on 1 Ju]3 19"• ha.dni; 

predoualy n a p&r't ot the Se.tety ~lon. A plant PiH ntt.pmttment 

-.a establlahed wt. thin the lant ro otlon Di dalon, and tin ti ~ 

... ,, aaatm10d. by C&rblclo ln lune 19441 with the ~ipt 

or tho rs.rat t1re equipment. !ho orgt>.nlsatl o.n has 1-en upl1l:lded td 

t.nolu4• th~e p\l!q)8ro and 182 memboro, ut1U&lng three rs.re ba.lla within 

the W6 arr.. !'be Mhty •tandard foP a.U _ WDPk bu been tlll8 Corpe or 

€0t4 Fl C liNTl.O.LJ.RB 



#GECRET · 08141'1 Dl!f~TIAb'ft8 
t5.ono.1ly cognieed tnn&u'do, b oto.ndardt? dowlop d at th 

l te, tn oonneotlon t.i.i e l tuo. t1ona no preVious xp l61enco o 

ety I .UN taken at the ~G 1 I 

1. J.o.Yment or qslltieO •~ ty engtne•..-• 

2. Organl&o.tion or tull-ti.D plant tire 4e ~t. 

s. Imeatl tlon or t.11 rt s and t.11 aootd 111to reaultln 

in property dana or personal~. 

<&. B tablU m: ot Pe r 1obeduleo tor lnapoot!.on 

and testin o~ a11 Mlu1 nt tac1llt1o , 11.M 

ae.lo nt or prooedure . &no14enta.1 · roto. 

s. loutlno tnepectlona to cowr all ta.olllti a and C)per&tlcms 

tor th dlaoowry ot uneate .. ots or oadltl.ona that 

might n1ult lnaoold.ent or ttre. and .. ropr1ato 

"o ndat10Dll tor thelr eltm!nat!on. 

6. Preparation or ao.tety bulletina ( PP• C2) ocmlrlnr;e 

a. outlm .r.~· taaatda. 

be OnUm.ry ohe1d 11 ln gemn.1 ll'l4UBtrlo.1 uue. 

c. peole.1 lhemS.•b dowloped tor the eeous 

41tf'u81on. prooese. 

d. peoSAl pPOC duns to bo follow in uot1n1.·tlon 

ant1 !.ntenarK>e .. 

1. Integration Gr l&tetY into the t:r&lning pro thro 

eq>loyee orlentation, job 1:!'atnin$ OOU1"1eo, •upeM.1oey 

tra1n1ng, nd tlrat ci.s.a trn1m.ng. 

SONFIBEN'flA~g 
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· 88,JfWf8~f4'FMOR1' 
• Integration or aatety bito deolgn thrt>ugh. "view, by 

reque•to; aad all l"'OQ,1.lODtc tor modltioo.ttone to auttn ·" 

tucilit.S..s. 

9. "f!!!JtlO!I plane .of aotlon ctoi'lnlng plant po11o1•s to be 

.toU.owd at ttmae or ~tin ei:nergeootea. 

J.O. Integration ot IQ.f'ety b1to the lll&dlcal pro 

~olt.toat1on., by the •Uoa.t, 01"1 

a. 1qy9e phyelco.1 U.Dttat1ont1. 

b. · Limltfi and oontrol raethods laoldon'tiil to epeokr.1 

. ' 
OOOUI*tlonal l.njuriea. 

11. · Integration of eat•v into the 

' 

1'1lloh 4eeoribe th tunetlons or posits.on_ phyal•l 
I 

qmlt.rl•tlons. and 'f'9qutnd nr.ty equl . mt. 

12. A wl1 r-ounded outdoor. nd l1¥1~r puollc1ty pl"Ocram 

d••lgnad to promote antety through auoh dia as 

bulletin boQrds . poetera, cU.1p1ay oa.blnota, and tho 

plant nenpaper. 

J.S. 1ntemnce ot reaorde pel"'te..1n1n to uctdento, lnjuri s. 

tlre1, propei-ty datage1 eto.., and prepa~t1on ot requlred 

repone 1nolclenta1 tbeNto. 

14. Jfatnt-e-.e or a properly •tatted unit to e.almtie and 

erteot cont!nlal e.ppr11-1~1 or ltlduetri.al hyglene hasarde. 



1 .. eto.blf.abment o co wlllent t£-otl-.e •Y'too tor 

proouz-1n f.a·e~ and ss.nta -.f•ty ~u1p1:1ent. 

o. s•tltltloa. - !he ~1>1.de ety ... 00 Its c~ ,. 

t.n . n4!x 04 wt. th those or ' ollriton b .. .., .. ole, the 

entlre ttan Dltttlet, t.nd r!Qan hemloe.1 lnilua ln general. 

A tutt aocount of' th -Z6 •at• pro to~ the par 19401 "1th .a 

41.eo el011 . t -.t'• uperl , pro oa ., • t1on, 

ld onta.IJ»d tn the· • · 1 a.port, 1946 • "' ventlon 

Pro by e '-'20 Dlrtalon ottioe.; e. opy· t on tile. 

A. tpeQ!al ha~ _.t bo •cma1dn-od 

at · 25plAnt1lh1o ls not nU.rar1)v .ucountored in 1 

lnduatr-y. th.nlum ~ t ~, nlet~ at tht nahre.1 laotop·i.c 

oonoentre.tlon, a.re not hplolo 11.y ClN:agOroUG the pob.t or VS.W 

or ra4lce.ot;1nty. oww.-zt, when the -onoentfttlon ~ the 6 laotope 

tu lnol"OUe ' ( . ln tho •ouo dlttuslon p ., ), the ~!tr or 

injuri0\18 ftdlat1on ts t.noreu.a. r.O'f9r, &n auet 

~Md tho oztitS.oal -..., othe..Ue a tt.alon ohdn Ne\Ot!.on ~ oon. 
I 

ce1•b1,y bo Wti&ted• The •Q.ul nt ealgud u Mtely u pa.aJ.b1-J 

•lsep or ct!.t'hser I . 0 lade ima11er at tbe top or th OUoo.4e, 

oold tra o ln the r ••oiilcms of tho 1a.nt were ealpd tor 

•he, ant! wertt c!d\El. oaat.a. r, the·ro dld extat tho Po&Glb1Uty 

ot no•edtn th or1tloa1 -..o tbrou lluz- or •Quipmant or tuulty 

operu.tlorui. fheN.fo"• a. tpetoitll o lttee • orgo.nllet'l tn 1~ to 

•tuctr the prob !be eamd.ti=M bro.lulhd '• o. ' Olt; • .,. Dmey, 
c. • Becl4 E. C01"8on, c. • Rucker, b., nd • C.- A.1'mlatead. all 

0£ O&rblde And Carboni Benedlot ct llexJ and jor · ». okwlth 

- ;.5 
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alld Lt• P. P• 1'1L%1(WJ01d or tho lC•:?u Ope tlono ottloo. i..te ln 19'5 

poaalb1U.ty or 

. Ab 'th-o-
\ 

retlae.1 - e1tpe ntal It leo to esta 11.ah t • uanti tle11 . 

be bO.J:twld una.1•J" 1pooltlod 

~ c. 

nor 

hortly after thie o<ns:d .. ttee ~ fl'Aw ... d, 

ptl"bme · l-4 at that poll'lt, nk 

.tn a 1abOJI& looa 

1Jy th l4quid Tlwrmt-1 Ditt lon 

-10 jeota -3o1nt~ ento -

VIII). .t..B au1t Of 41X­

tben oonduoto<l 

~t. · or' tu:rther Aetails o -. 

~ ol.u ltle raturo,. "~•NDOO •houl.d 
.Sc>p{'le.me.n+ No. I 
.&.ppen&k4 

to tho fop 

w. ~~1v 12!!-

a. Oret.u.ts.on. 

(1) Dlatl"lot Orep.l!atlon., • Th Ont 11 ttan 

s.6 

BEe1'!! I cer~FIDe~l:ftl:k}R9 



GQNFIBEPf"JilAb'RS 
Vol 14.. fh() or1c!Jnl , 5 Jnto.11~ an4 seourlty Bnuioll ·~ 

~.-.1.ii;ua.etd to to . the ty AIXl ecur ty nrt.noll in epterabe~ 1945, toh 
' 

tunettons c tndtoa. in the pl~.. Speait1c r-ppe)DOl,.• 

blllt:les lt1 ooimeot1on tdth aeour! · inclu!e • 

ot p of Jll11t: .f'Y lnf'ol"lllRton,, and peraonnel 

Th!N>U ~ield lnapecticms nd ocmt.J'eflMP with tMi oon~otor,, 

the~ a ad~bde.te.-.d 1n aoool'dam• with •ta.n44l'd lb\ttan 

l'l1atriet recuJAt!.om. 

(2) Ooutft.~ 02-pn!!at!.on•~ ~· eOUJ"1t,?" WUNS •t 

re ln!.t!A.ted by F~, :on1 ~ Davll4 bao•t, Who 

••tat>J.Ubed a t~ or oo am tn lune IM3 • . c~ Wge.s · 

woro t1wn 1.11\114 to e.11 . ~·• 111 April iNft, 0Ubl4• .. t ~ a 

••ourU;y 4• ont. the oonrll t and tl~J.no i.nattna UMrJ 

.,.. ....,._wly t~ am r;uaNttA, &nc1 pJIOVtalom ...,.. lade to "'91' 

e rooeas bu!ldln{Jo u thoy wre taan ov.r tor crpeto.tlon. At tts 

Garbl.Ae giatd toJooe ~ bo\1t 900 An P9b~ 1945, Xt 

wt ptogreaalvely redmed. to Nl aut.borbed •tfe~ ot '50 tn h~ 

19'6.; and tim.1.2¥ to 1577 aa of Z1 ember 19&6.. ft1e 1'94mt1CJt ln 

•tr.I wao p 1lb1o by the dlmillutlon ot oona'Qouotlon .ott'dty• 

• b11lsatlon or ope ts.cm.a. All 3or oonatl"'uotltm work •s 

bmer reatrloW a or •25 and. 1-27 b · July 1045 

and n · Py 19'6; speotlftly, am at th!B 1A•.l" date ~blde l4ent1• 

tloatS.on 

!nm ~·• .,.... !be ntln J:-.25 •"'* ta .,. w•~ 1;c) O&rbl.4• 

ldentlfioatlmu the XelJ.ex Corpo tion am J. it Jone• conatruat1on 

Ccmzpar.w 'bQdgea ancl puses were w14ed ln !'Ch 19'$ a.nd .y 19'0, 

tt.·1 

uBECRET' GONFIBENTIP:l:.fRB 



'89tfFl8EtJTls'\URB 
•poCJt1 nly • 

b. Seour~y lfea.fJureo. Security u entoroed by 

•t:nn&.rd Dbtrlot methods lmolrin,. temo Jid C'Jlrd Pl'.ioteotloA, paae 

and bad.ge oontrol., 1oyee 6n1 dl1t;or olee.n.noe, and •4uoat1on ot . 
1oyeea 1n biporianoo and tbode or entoJoc aeourl ty re 

JAtt.cma. 

~. lwNlon COl1ts'01. • fho OD lblU.ty Of 4~"8ralon ot 

Ql'G.!:l1 t.m.t ldght be 9d. In a fabri.•tlon or atadc; .-pODB ol'eateo 

a 4lltimt hl.aard to natlomt 1eourlty. Jn th Bt.Jouoh repoi-t or •ol•n-

t'ltlo Wo tlon to . thS.b;d tlono AtamS.c O~d1on; th 

•:dm.J'!i tolerab1• U•raton Jle.a been . ettned t~ lots or a~rlll.1 

per,._.., or a t.ota.1 ot tlw ~ 

°",. ~ .. rlod or tbae. 

a. Blatory Of Dl'f9..alon Conwole • boo U the~ 

8ap~1blltty aa t opere.tor of~ ·· .. oua 4!ttualon plant tho 

CU'b!ae and Cdbon ,,~,. Co.rpore.tion., on to P•b~ 1KG, tol"lllftd 

a o tt.e e ~ ot roo• am l'1n dl..Ulon J'C'Nonmt1. 

Thia OQ!lnlttee _. to t~te piano f o'I." D.f•mat'ds tor tho aeous 

dlt.tmlon plant~ oe •rt t entoro•d by tho Plant 

•ctlon Dt:riaion and the District eourlty D1'rlalon. It ly 

glvlnc t. re11.mlrary ·~ t i.. o dlnralon oontrol w1thtn 

tho plant, with reoorl!DIMAtlom tor o~:r.wfJ ln 4~olgn, opere.ttne 

prooodur.a, an4 ••wlv ..... Ul'9•• th• ttee aho 1'9GO!Dlnd9d 

t a (!;l"OU!l or engb•era aea.lgned hill tbE ~ k on th roblems 

ln coope!'llt1on with the Plnnt teotlon am other Dlv1a1ons .. Suo a · 

.e 

~ECRE! eer•Fl8!f4ffAbftD 



to turlet!on ln ·t>.n ory CA !ty tor' •omo th:wa. o•nl 4etdgn 

·-1i..vO ro o tn orde?" to tt t'O cllttlou1t to nmove · ter 1 

tho 1n prooea1.1, be"8:r te.o.bnlq\l8 or lch1ns were tmst1~ 

tuted• •\1!1:al'11° port pubU.ahed on 1Z Octobor 194C. • 
•conb-o1 · ea,• tori.Al Dl ralon by • U.o 

i tlU"U SU-3), outt U.~ cl 

lana. tor ... trtot:ton or xx. Where:> ·~e· 1 u ~·•ec1, 
111b1DU. poaetble to oou~t. p m, ptopot-4 an e4uoat10ZA1 pro~ 

llBl:ID.'ll"'"=· n·t couno11 on 4 ~r 1946, e. p .a. ,.,, tor tU.wroalon 

p~ on th bub ot the · i. .. va.n l• npo~ Th1a 

pro a . rcJwd on 6 ~r 1N5• 

b. OJt.ent•tlon. • !he tJft.nt· control nna ID1p9Gtton 

De t. tioning u -. •U>.tt r . tic>n fe•pOI1.11b1e to 

.-..aut.ant J.ant uperlntement, . .a tol"ID9d ..-~ b n.:o.-1' 1946 to 

~the tho epom1b1ltty to:r batJdlinP em oOOl"Cllnat ~ 

~tbd pi-ob 

within p nt. 

oh aro bvo1wd bl ad quat;o ocmtrol ot ~\Jl 

............ .LL .. .,, eeotione •N •et to •"'Y out the 

(1) Cod d Ohemloe.lo •otton. .; ord•r .; reoe!: 
' 

eto a, f'el"G, d blips reoorda tor aooount5.n or all uraniw. 

"6r •wriAJ.o• 

(2) Moountabllltr BeRicm. • Prepare• prooed e 



CJS@RE5f7' 
• 08fJP'l8fflTIAb'ft& 

aoourney or terle.1 bo.JAnoes. 

d 1 

ffnioe ups . 

ts. .. • 

pl"Ob • 

( ) Conatl?l")t1on eats.on. • 

(4) t>i.~elon 0 

(V) 

9.10 

8 neer •tud.leo 

pro be~ rrlod out 

-.1n11n. ltw • f.nw t1• 

Ol'JOV;n:.t;IUIF.: rad.la t ion eJ'ld 

u8ECRE'± CONFIDEPfFIAb'Rg 
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S XON lO • PERSO L PROO ,. s 11 us IAL uno ii 

l<rJ" ~US. · nt for 

rio proble 

the tirot •S.X ntll.Q ot 19441 a aerie>uo 

1horia o uMtMH: t oountr$. At ~s, 111h1ch 

on• th.Ouao.ndo of pbmt opol'ILtor.o 
I 

were neec!4td• tn ddition to• axbately" 1000 aapervboey and olm1oa1 

~loyN. 

a. Becn-ui tlnq ro~ • Reol"Ul tlns haal8 dut the 

lattal'" J't or 19'8 o pJAoed cm. the t ohnl 1 am • ,rvb017 

result o 

bt !!521oyment o.ttlceo • .. An ~loymant o.ttioo -.s opened 

ln oli(,r of' Knon1lle, about thirty m!leri tho plant aito, a.~ 

ad.di ttoml otfioea wvre •et up · t th ea t wst ends or t Clinton 

Engbteer 'lorbl reaene.t1011. !he •UI>P or •ratinc per1onnel obtained 

tb1'0 theae tao1lit1 a e •till lnautfic1ent, and add!tlom1 ott1oet 

were •o•blt.ehed at 

t'enma ... , AtJ&nta., 0.0Jtgl&J B~ ASabuaJ and Ooz-bh\, lfubOq. 

In one.... ln eiuluaey 1 5, a totc.1 or 7,142 applioan11,- re tnter-

• 



J 

~'ECRJ!r eeJJR9EMTIAb'ft& 
• lo-2. frainlnrj or Spoola1S.1ed nonne_1. • A aomprehor&Di vc 

we.o neoea aey ln o:rder to pJl'O'ri.do adeq'trf. to inoti-uotl-en 

tor cpo!fatorc and 1upenis'OJ'"D ln e p:rlno!pl o att<l pl'QCtioe or dttt•lon 

pln.nt operation, to tam.lt.arleo 5.DtlelfmO perac>DDOl with llpt;Cie.1 

Chniquea 

pa.rto, and to tam11tarl.•e lnat:PUmott' 

4•vS.oeo ua d. fra.inln eOUl"Ses 

cblud.oa with e 

G October 19". It a moved to Build!.n "30a.8 b the prooeos &1"9D. 

on 8 leJ!ltiu-y 19'5. !he Opel"QtlOJJD tratnln 4e~nt .a •Ubdldded 

·l.nto two ••cticmaa the rooeas f'r&lnh1 Sohool and the 01118 1'9•t 

polloy a bogun o ... h1rlnf; 

wcmrtn tot' plant opel"tlt~ jc>ba. ftle to1~ tabulation aht:M'tl tho 

numbor or p~•a ope tors hired tor Viall:dng durlng rep1'9ae.nto.t!:w> 

period•• 

• 
AugUSt to n.oember 19'4 

~~to 1945 

J\.IDO to kptomber 19'5 

Ootobor to k>19mbor 19'5 

le ·-
°' 

970 

1060 

1175 -
&801 

Peale !ote.1 

0 soc. 
UM · 2254 

17 1077 

0 11'13 - -
1281 6088 

or th1a total, 12$0 ~1oyeea nre trained 1n the carbide Proott•s 

frain1n •ohool up until t1 e tS- it ao cl08(td ln Ncrtembor lM6. The 

¥t~Cl<E'¥ . eeNFIBENTl;O.LJR(;) 



re Udn 1058 re 

4 contln 1n Juq. i · s. 

Wn ,, d on ittt, 

·(1) Cr1tlaal 

perammol perlod 

•ouurtl tieett.n or ~as build.In Sn 

~atln De r ·nt •~ iJc:> trt.t.n w.cniurAl 

evln tor attn 

eer~FIBEf~Tl~bft9 

lnitl l 

io too th tor tow 
. 

t 1ou1Ar points not proV'l• 

and 1y Of' 1K5. c •IOLICILH.li,;.1 

. at OpetraUJJ'IJ ln y • A 

•ouum te .tin • 

aSmulte;neoualy 

rt a . or ge ot lp in · e ouuc 

nt., ln S..t.in · 1ohedu1 •• 

noa:oly o 1eto1 &11 resJntng •ouum tctatt.n penonnel ,..J'O then 

tra.patenied to opnnttons. 

prooeas aalntenanoe 

re ot preo1.o1on 

111n jobs lnaofar aa DOtbods rid tools arc conoorni - A tdnSrnm c.r SO 

Q8 F4 l'I f) !f4TIJ%b'ft 8 

• 



hour training a provide for int nco ochanio , nd a t hr 

cour e of t u nd shop or . w· 

sup r 1 or • Th prooe int 

1n Juno l 461 by which t t b 

527 er 

470 int. nc 

.)0 int 

24 proo 

18 proc 

niqu und r progr m whicl 

e t up for pr oc opera or d 

nc tr inin progr a di continu d 

p rsonn l d b n tr in d : 

upervi or 

peci l proc welding t c 

11 1946. 

c. _P_ro_c__..._-=-=--=----.;...m~;a;.::=o;,i ...... ..,;...;~:r;;:;:,s.. C .U8 Of th 

c re t or ill d instr ~t ., , 

ot -25 in tr cour tor t. ch nic 

and sup rviaor w r l i out, ccording to two b ic ecb dul. • Sc dul 

I co er pn en , b ic otricit 1 ho in.et t r 1 

silver up • wC ul.e prov i d 

p ci l u ot th ! ollo inst (Vol . 2); a 

r cord r, acoust ic o and t h l co duet.anc 

pro i s still in ftect . ev ral hundr d b 

d t , u 1ne over 501 000 n- 10ur • 

chin 1 line 

coll. h 

• l Jun l 44 Eur u of ' inee 

tir Erl. et p. o v t th cour 

Thie t~r oe · not i nclud m 'p. cr or the Guar Fore (who ere giv 

part o! t h cour ) but do 1r par ent , 

11 o! m hover c iv d tli tr 1.ning. 

• op r t unity 5 gi r to 

10.4 

• 



' I 

pe1"1onnal 111ho Id t need. to use · u. s. Aftrq uoa.ult k In oonnoction 

•Uh thotr wotk to tam1U.t.1"1at;l oJ.wo · _l lw un. 1914 penona ln 

e p~oo opo~tions · and ualntenemoo d.lvleton haw en tro.!Md tn t1 o 

\lBe or the r:aaak to do.tie. 

l~. !5?1~ Stathtioa. • AppcmO.SX 824 proaent.o a ~Ph1•1 

reOOJ'd or the Miriatton or WG plant pors0Drll1 a~gth !Yem upt 

1944 to ute. 'broken down by . ~ or _ ~tl<D\l GP.tegor1e•• .~ 

wli:h tl •lo.yNIJ on 1s.p~i-194S, Cal'bld• ~11 roa to . 

J*l.k or CMlr 11,000 111 4um> or 19'5. 1th the ••bS.Usats.on ot 

•tat:!<ma.1 and the .,Ul"t..11-nt C)1' w.ouum tasts.ng. oondlticmlng, nd 

. tte.lnS.ftg aot!:dt:S.es, tii• lltmlber ot ftp~a hau 4-C1'9Ued atlad.i)3 

e.. raonne1. - leoau.e o.r th•· •~1oua dlttl• 

ou1tiel!I tnoountaN4 the Jlt.nhattan Dleta"lot ln O'btaln'n . te"°hn!CJQ.~ 

tratned. pereonnol tor ltc _..lous projhta, cm 22 19'3 th c~ 

DD.ding Oaneft\1 of the Anq a.moo Pc>rooa au1h.orl.9od. the ••tabl.JAhmDnt 

or a pootat En r De~ ·t, ~or thf> ·9ateth 

Teobn1ee.l Se~oe Unlt1 Corps of ~l'fh 1gmmnt ot enl.Ute.d 

pt ... cmnel tx> 'the -.rloua 4epo.rimonts e 1-26 begwa.n In th• latter part 

or JJM41 ..-ohl.li peak etr.ngth 1n Au t 1945 of' • bout 600 mn. 

lhlmrous eS.'V'11t.n ttqllo;yaeo o the opeJOatln e0J1 .otor W1'fJ. as 5.pd 

to the Uanbatian Dlatr1ot n 1Dduct1on uw tb J.rt:v1 and wre 

4etaUad to the •'25 Proj9ot. othel" i»ohnloc.1 ·•nUat.d per cmnel re 

real"Ulted troc. U.gea ua mtwnltd.ea• bplaoemnt Tl'&tnSag Cen""'9• 

*M the A"1fl 81>901.Q.lt..1.a ~!ning Progl'Qm. !bls aouroe of au>.pOll.9r 

bolpocl oonsiderably to alleviate the or1t1•1 ahorta~ t X-25 or 

88f4 Fl 8 EffFl~b'ft9 
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tol•nt1t1c ad obnloe.1 pe~omot. t'he o mm w oo.retullY eolooted, 

an4 w re . el to a --~•ty or jobn An leh thetr ohn!co.1 oonpe .. 

titnoe oCtild bo be. t atllb it . ad~ t or 0'91Hlill.l 

1o-G.. , ~ B!!eae•• - 1hilrc bAw been DQ 110r . •to~ c clurln 
"' 

~t1on or~ oous dittuoton p t. 

10-S• 1ab0r Be1at1cms. 

•• 0!'1-e'l'IUlCMt PJ"OOGdun. • All · J.01"ci are -1-ri.a•d t 

&1\1 l•-.noe la entitled to a Ma!"1n &lid an t.apart1&.1 4•outcm.. An 

lndl.s..d.u&l y J'S.a;S.Mte ot1on by dlaouasln the tter ln quaot1on 

wl h1a • nllor. who has bMn lutruned. tc>- U..'*1\ wt i:h pats,enoe 

• 
and t.nwreat. It tho pl'Ob h not •olwd ln tl1U ln1 tS&tl etop. the 

~1oyee la reteJ"J" to tbe tabor &tlationo ~t tor JJNpe.ratlon 

wlttien tort:l\l grie'ICUIOe, to be preaente to tho ioy.e•a aupeitw 

9laoio.. It the• i..,. le 41.aat.tiafted th t h · •1.lPtl'd•orle 4•olalon. 

tt la ta.ban to tho •qpel"'fiaor of the labQ.r lat5.cma n.~ Who 

tormulatao 4eetlaion attor honr1nc all "le-.rtt ~··~• lirther 

~P 1, U 4eos. d, la then ••llabl~ to Ule •t~1ewd part\Y, 1ihc.nay 

carry tho ttoJ" 1Jo Pl.ant Dlatrlot 

Eng!neer.. the '>.ope be "PJ"9••nted by another -.iplOfM or hla 

6oloe, o bl\tl •ecut'5.ty e1-tan0e to t&n:Ue im. lnforaat1on Szrro).wd. 

1 Deoembel" 194' throut!P Zl Deoember 1946,. tho labor ~tlona 

DCJ . rtment handled, 478 gr1ew.noe$. 

b. Dlao1Plb!uz Prooeduzte. • Rulea or oomuot are 

publlabed thPougbout the plant. Any 'V'lolatlons are nportied to tl1G 

lAbor Relations ~nt 1Jl un!.rol"D numer by the auperrisoi- th 

io.c 

eor~FIDEN'f1Ab'ft9 
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t'O~tiOl'llJ tori dltiolpltrary aoti.on. tr the tacste reported a.gree 

1'11 · those •dru. ttod 

:bed, upon nquo t Qf e ; llt'lo,yee• 

Den&nm9rl:t upervuor, 

. . • 
• dia('1p~ry ot1on •quall.y' ewre ln. 

t.ll equlw..lent ouos. and. to &'l'Old all dlaorlrl!.iatlon. 

o. Union !!JJ!!••ntatton. • OJ1 101 81, and I! Auguat ana. 

10, u .. 12 S•pt.mber lKG, a tlo:.ill lAbort Belat!ona Boa.1"'d 1eotl0t1 

ms 1-14 tc> n:d.t <Jarbldo 1mP1018 a to eo1eot a c>11oot1., ~ga.inln.s 

& ntt All hourly qloyffo or the oontrGotx>r wre •li bl.el to par. . 

tloipe.te exoept ~, ti"mn. tbl>; oleitlm~ ; · oat••rs..e. hoatoo r;;,. 

; or'kltl'I ot, AmeriCM>. a oeriitled as th boor~""~*-' a t, and negotta.ticme 

to.,- oontro.ot •re btguri 1Jmiad1ati1jJ3• 

~. Bolllbir, _Pl'Olj!!ple • Oil 9 C>'fGtlbor 1948 th ; tlrat Ol.l'bide 

Mderson t~ On Cbat' ; 0£ 11 o.E. • houaln UDS.er Dtltrlct 

4J.Zteot1on) 11!84 h.mlly units •re U.oonto to the carbide and C&rbon 

Cbemloa.18 Corporo.~1.01i. 69 or th•ae wore pe.l"mlmnt type )loua•B• 

•Ga.rolty ot this type -.de lt bperiatiw to adopt a. 1tJ"iot housing 

)>011oy• 11b.9Jltfby on11' top •upe"111>l"Y P9Ncmnl1 Wnt ellgl.ble tor pera• . . . 

nant hows•o• cmd. all other pereonnol ~ • s or 0.90 or mor pe:r 

hour •re •U.glble £.or 84m1,..ipeJUmont homes, pre•fabrioate<l houses, 



eeP•FIBEP~TIAb'R&: 
t 1).e)"s,. tti- Aoni!:bori••• tfnd.e!' l:t oUcy the> :ro~ bo 

tunc:t1onlrig tfltb' ln 19441 111 dmtb or th4l.t 1'8IU." 812 uid.tfJ wfie ooQT,Jpt~ 

At . t tta; bten.Qtttcatton or la'bcn- recrui . houstn6 

robl.em to &eu ~r proport.toaa-. An l»eolut& 1h~ · of houelrlg 

Ullita dCJW~d by. l Ooto\>o'ie 19"• lt1n 1l.1tc1 then·~ by tho 

ho in ottloo~ ~d ~ hOh M utent . t; 'lrJ ~ lMl'i, l5U 

1oyvee w ~ ··, •it!ne tor n.rlous t or ~ bouoin utrl.ta;. !be 

•horla turthor a. · • an ow~l"CMt,\eA · 1Uon tn 40t'ml-. 

Wiea ~J' Ooto'bei' ~ .~rtln · • · le tlae. -.u le · 1oyoes 

M•l ~ottd.tory ·~ro ba4 to U · •1tb.GJ" two In alngl ~ 

or tn a 4ou'b1o ~ l'bla •t t1cn eontbtta1d mttl luty 19'5• 

at Wbloh tlm 14 new «omltorlos " tlOd.# and "dou"bUllg up" -.. 

418-oGntt.m.a.. V.J ~ a.u1t.4 In aOil» o~lment In ope$t1arle ot 

other c. • • mi~, t.eh -4e _,,... hetut · taltii • llt.ble to 

ca.-.bt4~ rlter•• At pHaent CNtb1d ·· · l.oyees ~ a total or la?s 

bouo =its 41atr'l~ toU.owzn 

6'18 Pertlllmant Hom a· 

123 .Ape.rtmento 

17'1£> P ... .raw1-.w OUl•o 

204 •vs.otorv OO'bt1l ·a• 

In Mdit1on, Oe.Pb'-de ma ooo~l•d 0981' tSO tre.ilat'G, and •~1 ~01JStUJd · · 

dontttoey roacu. Ibo Happy -.u.y trailer ADt1 all •~• hft.w 

been cloaed. ~bide ei:pioy,ea tonactr~ roa.l4lng ln 1:httoo .a.-oS.lltie&l 

baw bMn ~to traile"8 &n4 dond:t:ron•a in tM Oak alt\- towneli»• 

or 11 Deoember 1946. oar'bide baa 645 aployeos •ltlnc tor aaeS.gn­

ment ~ houalng m11:4J. 

10.e 
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88NFIBEf~ I IALJftf'-
10..Y • t'rcnaeortatlcm. • Jn oonjuootion ·· e extctm1 · l 

oru1 nt pro ; trnnopo~tlon tao11!tleo bnd. to be p~.ovldod t or 

p~os oti'ft'.J rke J"ba1d~" in c>utly!n distriat:J tn UE: or 

100 ad.lea . It beocuno neceo11 to enl.1.tit tb e Moeo 1.ll mdatl.ng 

JDIJO.nO flt tran&!portnti·~ nd to • 1etWnt thoao ln wry ocmooi.,.blo 

1• fr'uo . buse or all a ~ondaey 

torti..o..t1 rot\40 ~rowr se r loa.do oould be ob1*.lned., 10 02" -

satlon of •sbaJte-tbe-Rl4•• utcaob1l olQbe 4S.d l!1UCh to •12.eviato the 

prc>b A apfc!Al aoctlon of th l'rcmoportatlo11 D• 

tabl!Oh to enooura. , coordlm , am •euS.ot 1n to · tion d. 

ontS.manoe ot thoao ol~l>e· tt la eetim~ t, tor .. oomsldero.ble 

period · " tlm, t.ppJllOX1mte~ SO per nt o£ •n.tb>. 

•re utlllaln tilt.a type o Ut\napOl"'tati on. 

•nta ri: -tho Clttloe ot Prto. Mm~J..,tra,t ~ Qatlblde '8d a 

~ton Pa.tial . · o pztooeea or DO ool .. pp11i-

oe.t1ons r day t the or tta aotivitt.a. 1n qooperct.tion th 

th c. • • Bue Authorlty and t. auooaaaor, Ame~ Induab-1&1 

flee.mlt~ t'h$ Cat-bld · frlUurpo~tlon Depa~t rked to owroom tho 

11meroua 41ttlou1tlea tmeJ.ent 1n iOh bad amcien4' bJoooaed 

ro oonduoted .iw ~ obta.~ 

t 1.oadD . 4 ,qmto 1ohedulea tor tho lncrQ.Sinc md:>et" of 

worbl"O bo1ng en a. Unaatlahotory h1 ya to a lllUW dootl -

~tlono ag •tect th;; problem or •ohedulea,eapoo1&1~ 

ctur inolemlnt weather. Jn~ W.UpOl"tats.on 'betMNn the 

... 114.entie.1 nd ·pJ.ant ,a!.teo preeente<l additlorio.l problem, tho~ not 

•o oomplex as thoae !1CiOuntered tn of't•roa o l"f.i.tionn, !n1y beoauao 

10.9 
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tDOl!Jt tteatinitlono weN on a ·u.-.o blilibe • •t.rc>.!ght 1lnQ .-outo. 9lO 

moot ·•tteothe etngle "'1P ,.~ ~ti.on et the beid.tutlon. of 

~re•s i-outiec. trtl.wJ1.1P.i re11io.nt l ,,..... . td~e. pa-crdd dtHat ~ .. ' 

ttteot.d; re•ultlns In gPdG.t~ red~ tt.quanoy ot'bUB tallureo, aid 

.lftoreued e ot in-l•te whlo1es. Curta.1 nt o .. ott . bu& ~ 

begun in Au . J.945, 

· letl.Qn41 ~.r. U!iinJ and. t dulOS 

0 • loyus u.~ on the area. ha ti.Son hloe that. time, am 
••"1.oe baa oonttnuoualy ~ l>eoauae ot e 11 ett bllobed n tr 

and int.em.nae program. 

10. 10 
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' 'rIO& ll - CO T 

ll-1. Introduction, - n ov r ll campil tion of co t 

t.nbl to the - 25 r jeei 1 1I Vol l , r ection 7, together 1th 

xpl n tion or th pr1nc1pl invol v m tho or cost pre nt tion 

u • hi ction pr nt total coet5 c ra ble to 0 r tion or the ~25 

pl rt , 

l l- . 

op r t1on tro ru cy 1944 to d t • 

T bl 2 ho s th monthl.y co te ot 

br l:do or. t bft e figure 11S. eho 

in App n ix Bl 8, Unit co t tor t nric pro uct of t ... 25 pl nt. re 

diacu in t op ecr 1. 

st 

11-J. • - A br to pr contr eta is 

in pp • b.. , .. 1c original n i fi con ract 

l l - • 

1 .r 1 6, ar 

c tr c te 

e ay ent to to 

b Uover 

To 1 Contr ot Co te to D t 

for ... 25 oper t1on, ett ctiv 

ollo : 

t to at 

6 ,64 , 698 

1, 55 10JO 

J.l.413.48 

l,620, 216 

tcd otal Co t for Co let.od C ntr cts 1451437.1 500 

ll.l 
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T i'~BLE 2. 

1944 ~ebruary 

roh 
April 

1 
June 
July 
Augu t 
ept &r 

Octo t' 
iovember 

December 
1945 J uary 

1946 

'ebruary 
rch 

pril 
q 

Jun 
Jul;y 
u t 
pt r 

October 

June 
July 

u t. 
pt amber 

OctobeJ" 
?fovember 
Dec b r 

125,000 
250,000 
500,000 
750,000 
12,500 

750,000 
906,250 

1, 281,250 
l,09J,·750 
1, :106,250 
1,718,750 
2, 625,000 
2,7 1,250 
,,250,000 
J,750, 0 
4,1 7,500 
4,0Jl,2.50 
4,12;,ooo 
4,S4J,750 
5, o,ooo 
3,607,000 
.3,951,000 
4, 30,000 
J,722,000 
4,447, 0 
3, 26,000 
3,530,0 0 
J,350,000 
4,859,000 
4,245,000 
4, 28J,OOO 
3,125,000 
J ,740,000 
7,540, 
2,6)2,000 

OTAL 1051174,500 

( 
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SE-..Tiot 12 . - ORG UZATIO AND P i OfWEL 

12-1. K-25 Operations OJ.fice. 

Organization. - The -25 Operatione O ice was opened 

on 22 Febru ry 1944, with ajor J.J. ran s K-25 Oper tions 0 fioer. 

jor oran r ported to Lt . Colo l J. a. Stowers, Unit Chiet, -25 

Proj ct ( ol. l). The Oper tiona Ol ice~ · wae ch g d itb r sponsi­

bilit or uperviaion ot -2) site oper ~ions act.ivi~i a and admin­

iat.rat.i on ot oper ting contracts. The line of utbority trom' the 

District. ngine r to the K-25 Oper tiona Oftic r i eho n in Appendix 

Bl of Vol 1. 

b. Personnel. - On 19 April 1944, · .. R. J. P yt.on was 

transterr d fro tbe ew York Ar a to be assist nt to the Ope.rations 

Officer in char e o administration. Lt .• Colonel R. • Cook eucoeeded 

jor or n aa K-25 0 rations Otticer on 3 October 1944, and &jor 

andolph Arch r e assigned Executive 0 licer on 29 Deaember 

1944. jor oran was transferred on 21 .December 1944 to Deoatur, 

Illinoistao Decatur Are Eng1n er. At this time, the -25 Operations 

O!tic conaiet,ed of 8 otticera and 5 ci'f'ilians~ As of 31 October 1945, 

Lt . Colon l • • Cook w s 25 0 rations 0 tiaer, jor • • rcher 

wa Ex cutive Officer, Captain John s Chief of the 

neering and Supply Branch (having succeeded jor • B. Klo sner) ; 

jor l' . • Beak ith 111as Chief ot the lant Operations Branch, with 

M~Jor C. D. Luke as Plant Operations Of!icer; jor fl . • Johanneson 

was Chie! o! the Safety and Security Branch; and r. R. J. Peyton was 

Chief of the Adminietrat1ve Branch. At this time, K-25 Operations 

~l*GRi~fl' . 60NFl"EN11Ab'ftf)' 
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0.ff'ice ereonnel included 14 of ic rs, 9 enl1et d creonnel, and 20 

c1 vilian per onnel. 

l 1ay 1946 the position ot K- 2; 

Operations Of !icer was converted to K-25 Division Chief, •ith overall 

responsibility for dm1n1strat:1.on of the -25 rojoct, includin~ Qut­

lying re s ( ol. 1). I portin to the Chief o th Clint.on uigineer 

ork lant Op tions Grou , the -25 Division Cl:.d.et plane, directa, 

and coordin tee tbe work ot all or anisat1ona conn cted with the K-25 

Division, adndn1 ter all - 25 oj ct contr cts ( xclusiv o! con­

struction contra.cte) s authbri~ed represent tive or the District 

Engineer, and acts consultant to higher autbor1tT for tbe purpose 

of coordinating -25 op r tiona "nitb other Projects of the ttan 

District. He ie e.s ieted by th various br ch d e•c ion heads 1tb­

in the -25 Division. On l ~ bruary 1946, Lt . Colonel H. • Fras r w s 

a ' sign cd .as special ssiat.ant t.o the -25 0 r tiom Ottic r, and on 

l Jul 1946 L • Oolon . l raa r • . ap int Ii Al iatant Chief 0£ the 

K-25 Divieion. At pr sent jor Archer ie Executive O.t!1c r; 'ajor 

Belcher is Chief ot the gineering and Supply Branch; 1r. • H. 

Hoger ia Chiet o! tho lant Operations Br~ch (having aueceed d 

ajor c. D. Luke), Mr. • F. Blakely is Chi ! of the dministr tive 

Branch; and • Juliuo Hannoch ·1a Chier of the Safety and Security 

Branch (h ving succ d d Lt. • S. Anderson). The current organi­

sation chart is shown in Appendix B2 o! Volume l. The office of the 

K-25 D1v1a1on at preaent includes 5 of icere and 47 civiliQ!l personn•l. 

A tabulation of key peraonnel is pr aented 1n Appendix fl . 

12-2. Cll.rbide and Carbon C~cnls Corporation. 
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a. Organisation. - As ot l ch 1944, the Garbide and 

Carbon Chemicalo Corpor tion employed 394 persons on l"-25 aotivities .. 

Sev n of thes w r loc ted t tho plant site, including a resident 

engineer and etatf. Th remainder wer at.at.ioned 1n w York, and t 

.-arioua plante nd l bor tories, conducting research, development, and 

epecial et.udi e tor th -25 Project. By 'Z7 ov mber 1944, . t.he crgani­

r.ation h d grown to assume "be torm ebo11n in ppend.ix. 819. The oper -

ting organi& tion wae bea d by a. V1ce-f rea1dent, who acted as con ul­

t.ant to the Contr cting Officer, and to l contractor connected with 

th G aeous Dit ion roject. eporti a to the Vic .r sident, ere 

the General Superintendent, lant Superintendent, and n1n . department 

b ads responsible, reap ctiyely, tor process, ntena.nc , laborator , . 

power plant, plant engineerin , plant prot ction, equipnent t at and 

inspection, industri l rel tions, and canutacturing ottic • The pres­

ent oYer ll organiz tion abart ie ehown in Ap nd1x. B20. The principal 

changes include the el.1m1nation ot the general superintendency, and the 

ad~tion o! two aasi§tant plant superintendent•. 

(1) Process Division Organisation. - he o! )1 

Dec ~r 1946 the oeee Division plo7e 1641 persona, or whom 1469 

are eng ged in caeoa.d oper tione, and 172 are as ign•d to other proc ss 

dep r~enta (dry air plant, nitrogen handling, tluorin gener t.ion, 

etc.). The Process Divieion Organisation ch rt of Appendix B2l •hows 

detailed etruoture, and indicates the lines of authority for roceas 

Divieion pereoonal trom the Diviaion S\lperint.end.ent down to the 'building 

operators.. A d.ua.l type organiaation 1a used, con6iating o! (l) 

technical supervisors o! the various sections o! the plant, and (2) 

8QtJ Fl 8 EPlilALIAli> 
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the sbitt organization including the tore n snd operators. typi-

cal proc SS operations "er 11 (conai tin of nin proces building ) 

i . supervis d b p ririsor nd t o technical ssiet ts. 

Supervi ion 1thin the hitt org iz tion consist ot an re or n 

as isted by three-buildine for d •ix-building tor tor 

each shift . A tot 1 of 24 to 26 er l ·aaer and oper tor per ldtt 

co plet.e \.h oper ting tore f e eh nine-buildin re , exclus v of 

mni.ntenano per onnel. 

b. rsonnel. - Dr. G. T. elb o , le - r s de t, s 

charge of the - 25 r joct tor t arbide Oorpo-

r tion. In addition, • • Th J.? on an Ur. L. A. DU.as, aleo 

vice-presidents of the corpor tion, h v r nd d ad. sor aorviccs 

to th Di rict Engineer. r. C. E. Cen er wa appoint d Plant 

perintend ut on l.5 ebruary 1943, 'With responsibility for or ani­

cation and efticient o rtion of the plant. On 8 ebruary 194/v 

• • D. Cinsey w brought. 1n a ·neral. Superintend nt ot th Pro-

Ject. • llneey wa tran ferred tl'O the eite on l Dec ber 1945, 

and appointed General Superintendent of all the corpor tion's ple.nts • 

At pre ent, • c. • uck r, Jr. is oi tant Plant Superintendent 

with responeibillty for proc ss, power, and labor tory act1v1ti 8 • 

• • B. ffu.qies is ssietant lant u rintendent with espon ibillt 

tor equipment test nd indpect.i.on, inatrwnont, and m nt nanee activi-

ies. A tabulation o! key personnel is preaent.ed in Ap ndix 2. 

12-J. .t-ord, con, and nc. 

a . Organization. - An organis tion chart tor Ford, con/ 

d Da'Vis, Inc. , 18 eho n in Appendix B22, •hi ch depicts the or an1-

zation as of Jl rch 1945, by hich Lime omc of the ~ loyees bad 

•SE0Rt··1· 
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been transterred to Carbide and Carbon ChemiQals Corporation, in pr pa.­

ration tor the turnover ot the conditioning· plant on l ay 194$. The 

K-2$ operations of 1''ord, Bacon; •md Davi , Inc., wer dill cted by a 

Vice-Pr sident, in the e Yor Of ice, ho etennined bro d policies 

and maintained close contact with th .work at th ait ~. The operating 

organization at Oak Ridge was h ac.ted by th Plant anager, responsible 

tor representation of the co pany to the Contr ctin~ 0 ticer and other 

contractor . thin the Gae ous Di tueion roj ct, tor lation and exe­

cution ot policies yorning th oper tion ot ihe plant, and eupe~ 

Yieion ot all operations. port.in to th lant ag r ·er nine 

d part.ment .ad, ~eponsibl , r sp c~ively, tor p nnin, engineering, 

maintenance, op ration~ , inspection, • ety, •ecurity and pereo el, 

aocounti , and catet.eri service. 

b. ersonnel. - Ur. E. s. Coldvieli .ae ice- oident 

in charge o! manae 
' 

nt for Ford, Bacon1 d Davia, Inc. r. c. • 

Gray• s appointed lant Manager on 6 December 1943, and •a..s res nsible 

tor organization and ettic~ent operation throughout the contract p l'iod • 

• J. A. Elkins as the lanning anager alt.er 7 1''ebruary 19"4, and 

s in ch rge of scheduling materials and equipment through the plant, 

and the coordin t.ion ot work with et.her contract.or • • A. A. 

Qbelacker was ppointed Chief ngineer on 22 cember 194), d s 

responsible for the prepar tion of operating procedures, and for re-

vising such procedur e and techniques •here neoecseary. flr. C. C. 

Sperling aerved a.a General Superintendent &ft.er 6 March 1944, and was 

in charge of the processing o! all material& and equ1plllent to be 

turned over to the construction contractor. 
I . 
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12-4. Hooker Electrochemical Com. ny. 

• Org nization. - An or anization chart for the Hooker 

.-:1lectrooh ical Company, .ffect.1 v 3 1944, 1.e shown in Appendix B2J . 

The work und r ihe contraot was divid d bet een Oak Rid e and ·1a r 

Falls, Ne• York. '1'h Chief .Engin r was in direct char e of contr ot. 

ctivities, and eupervie d the work of the engino ring and des18ll stnf 

at i gara Fuls and th oper ting group at 0 { Rid e until th plant 

w turned over to the C rbid nd Carbon Cb ca.lo Corporation on l 

b:ru 1945. J. Senior Engineer o! t-hc Plant 1neer1ng Departl!i;~nt 

ot Rook r 111 " in Charge ot d sign and ngineoring, and the Superin­

tondenti w responsibl tor the o ration o the plant. 

b. Pereonn 1. - • T. L. B. ~ter, Chief Engineer for 

the Rooker ect.roch ic l Co pany, · •r. D. O. Hubbard, Seni<tr g1neer, 

and • G. Gentes, Junior Engineer of the Plant ·ineering Depart nt, 

ere z-eaponeible tor th d tail d de 1gn ot the p nt, supervision ot 

th installation of qui ent, and the adjustment nd testing of e u.i. 

ment and plant engineerin durin the operation period. J!r. • 

B uth1 Plaht Superintendent, •as in eh rge of th h1r1~g ot the operating 

force, the ctual oper tion of th plant, and the training er Carbide 

and a bon Ch micnle Corporation tore en. 
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DI" ICT msro 

ION (K-25) 

s-o 
A 

1. acwm Test Operations 

2. acwm Teat Opei-ations and .rogreas Chart tor 1.-Zl. ,. 
4. ~,, o.t porating Caacade On . t~. 

j. c.u w.am Ettio1MCJ'. 

6. 

Laborat917 A and lea1.on CC>unt al.1U• md llaa• 
Spe~t.er Allal.r ... per tiMk. 

8. Cooling at.or circulation. 

9. Plant Ail" Dry JnstNllent Air Produoecl. 

10. Dry Ambient M.r roduc4'(!. 

11. -2.S and 1-27 Konthl.J' ower 81.\PPlT• 

12. pliod to s-.50. 

13. tow reesure Steam Prod\loed• 

14. Fluorine · roduced and Uaed. 

is. Cooltint Invent.or; and Ua;aae. 

l.6. Perfl.uorohept.ane and Fluorolubo• Uaed. 

17. Liqu.id 1t.l'Ogen C~d. 

lS. Operatine Costs, Ceroide and Carbon Ct ani.cal.6 Corpor.at.ion. 
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19. FUnc>tt-1 OJ-gani•t1on ~. C.rbS.4e -.?Jd C.U-bon 
cnut=lco.111 Oorp~l'Qtlou, 17 NoWmber 19", 

to. Punotioial Organisation Chart, carbl4• and C&Pbon 
Oh.s.at.J,a OorpoJ'fltlQQ, Sl neoei:m.r lNG, 

l?l. ProQeao t>l'9'18lon Ol'~satlon Cbai-t. Car'b14e and to.rbon 
Ghmdoalo tm'pOration. 151 Doaed>er 1946. 

22. Opetlt.ting ~gantso.ttoii Cbart, Jl'iJr'cl. Baoon, am Da1'11. Ino., 
al Nit.rob 19'6, 

i3. OrganS•ti.on Chal't, Boobr EJ.eo~l C~, 
Z~1K4• 

a4. K-25 .Plant Penonnel Strength. 
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PERFLUOROHEPTANE AND FLUOROLUBES USED 

PERFLtJO!?O 
HEPTANE 

FL tJOROLtJSES 
C-2/.14 & M.F.L. 
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LIQUID NITROGEN CONSUMED 
200,000 

I \ 
I \ LIQUID NITROGEN 

180,00C .4 
~ CONSUMED 

\ I K r 

\ I 
'I 

\ 160,000 

\ I \ 
~ ' I \ ) \ ~ 
~ 140,000 

\ I \ ~ 
Q. 

' I \ c., L.....--"" ~ ~120.000 

""' ' \ -.J 

\ ....., 
j 

~ 

\ I 1 

100,000 ' r 

\ 
80,000 \ 

\ 
'v "' / 60,000 
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JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
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• CONTRACTORS FEE z 
: 0 0 

Eza MATERIAL TRANSFERRED FROM OTHER CONTRACTORS "'O 
$ n fTI 

°' 
5000000 ~MATERIAL PURCHASED )> ::0 

Fl I ~ WAG ES AND SALARIES 
1J )> 

O'J OJ ~ 
0 -
,z z 

$4000000 I I I I I ....., I I~ I 00 tx1 I I ~ I ~ I (;) 
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MONTHLY COST OFI 
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PROCESS 

SUPER INT .. NOE NT 
C. N . RUCKER 

P'aoca&S 09CAAT10N 
C . W . KNAPP 

&Mlf:'T PEQ:&ONMS:L 
& . C . &ARNETT 

CME.MICAL.. PROCC"SS 
A . P . HUaER 

UTILIT\E'S 
CARNES 

.. ROCESS &TQIPPINQ 
~ T. Ir .SH£LOON 

41'.CTIONS 1 .. 2A 
J . A . MAQ.SMAl..t-

SECT I ON t.-a 
M J.. WE ILAND 

S•CTION& aA 4. M 
R . L. . PA•R19M 

aECTION a8 
~.J . ,.'l'R"ARA 

VACUUM TllS'TIWC. 
" · C . AIUilUaTS.AD 

. , 

MAINTENANCE 

SUPERINTENDENT 
M .• POWELL 

PROC CSS 
a .s..-E.Y•AS 

1NSTRUM&••.rr 
L . L . FOR.W~ 

RE.CORDS 
C.. A . aAaCOCK 

IE\...E.CTJUCA\.. 
H . P. . HOU&c. 

,.. R ANSPOtltTATION 
R . H RAU& 

• 

.--:}; I 9- I 

C/\ R B I Dl t. C AR.BON C H~M I CA L:.J CO i.Li v tU\ 
C l-l /\I. I 

LABORATORY 

SUPEAINTE NOE NT 
D . E . MULL 

CMllMl.STRV 
M . ~ - PAI EST 

"MVSICS 
IE . E . MIN~TT 

P'WY&ICAL CMl:Hll.!TllY 
~ ~ W MU~D 

.- u N C T I ONA L OQGAN I Z/\llON 

POWER PLANT 

SUPEQ.INTENt>E NT 
0 . W . MA.NZ 

..STRAM 
D. , AIL.EV 

ELECTRICAL 
· R. . A C03TE.R 

DISTAtaUTIOW 
J . V . O' COMMOA. 

27 November 1944 

VICE PRE:SIOENT 

OR . G T. F ELBi::CK. 

Gi;: NEQ A L SUPE QINTENOENT 

H . 0 . KINSE"Y 

PLANT SUPERINTENDENT 

C . E . CENTER 

PLANT 
ENGINEERING 

PLANT ENQINErR.. 
M. 0 . LANTERMAN 

PLANT PROTECTION 

SUPERINTENDENT 
M . F. MCDERMOTT 

~11.CURITV 
M . L.. , P'ATTUt&OM 

GUARD CMI£: , 
A . .J . MACOONA~O 

,.IRE: CWlll,. 
W . W. MCQUllA .-t 

eerf P'f BEN?hlib'A& 



t_ C AQ.B O N C H l;.M IC/\L :_j t ; () ll. I v It/\ TI() N 
C:\-1 /d. I J N C T I ONA L OQ.G A NIZ/\ll () N 

PLANT 

'tUNTENDENT 
W . MANZ 

..$TRAM 
0. , RIL.EV 

. IECTRICAL. 

. A C~"T aA 

TR1aUT IOW 
'· O' CO~NOQ. 

27 November 1944 

VI CE P R ESI D ENT 

OQ. G T FELBraCK 

G~NEQAL SUPE~NTENOENT 

H . 0 . KIN S E'I 

P LA NT SUPER INTENDENT 

C . E . CENTER 

PLANT 
l!:NGINERRING 

PLANT E'NGllNEl!:R. 
M . 0 . LANTEQMAN 

PLANT PROTECTI ON 

SURERINTraNOENT 
M. F. MCD£RMOTT 

~aCUAtTV 
M . L. . ~ATT~Jil:aON 

C&UAAO CM,EP 
A . J . MACOONAL.O 

,.IAE CMlall' 
W . W. MC!QUSAftt 

.. 

EQUIPMENT 
TE~T ~ INSPILCTION 

MAJOR DEPT. HliAO 
A . P , DUNLAP 

IN~IN•••INQ .SKCT\ON 
W I!. flOMMAUL. 

A&COAD• saCTIOM 
I>. P. . LOWICAV 

1'1&\..0 .SCCT\ON 
W . L . QJC ... AAD~CW"4 

1:11111~ov••.s saavte&a 
.J . .J , MU ... WV 

&MP\..OYMCNT 
J . .J . MAROONS 

3A,.ETV 
L. . Q . ...... . 

T•AININ~ 

Qi W ,rLAC~ 

~/9-(;Z 

VOU~Hl:A..s 
A . ..,._ Kcsau.,. 

TaAP~IC 
C . W. Wl~TirA 

ACCOUMTlNG 
• . W. 8MITM 

A8C81V'IN• 
M. a . MAACUM 

P•o1>c•TY ' 
W. W. TW1•LOWll# 

~UaCMAelMe 
,J.. ..&. ll'RIT'&-

, . 



!'ROCISS 

Superintendent 
S. c. Barnett 

SuperThor Plu.t. 2 
!!. f. Sohwenn 
Area Su 

it-27 Supe r-rhor 
it. P. s.yrrl•d 
Ant• SUDT 

A.let. Plant Sllpt. 
c. I. Ruolrer 

POlllll 

Supe,rlntendnt 
D, 11. Rlle7, 

u.BOR>. TORT 

S\11)41rlntendent 

( thu11nied 

IllDUSTRIAL 
RELATIOIS 

Superintendent 
T. I. !Ane 

.Uat. 51.tpt. 
R. R. WoU' • Jr. 

Ser•t1 
L. a. Ba.er 

Tr•1n1n' 
G. w. Flaok 

Mtdloal 
X. J. Cottell o 

11141 

Vloe-Preeldent 
Or. G. T. Felbeok 

PlMt Superintendent 
C. i. Center 

PLANT PROTECTIOll 
11.UiUFACTURING 

Ol'FICE 

Mr&• otrioe He!ld 
o. Rinehart 

Of'f1H · ll&n, 

A11t. Of'rloe Mgr. 

a. J. Barron 

E·~UIPllE!IT nST 
• IISPECTIOI 

A11t. Plant Supt. 
W. B. Hlmlla 

IISTJ!tlll!IT 

Dhlo1on llH.d 
L. L. Fof"R.rd 

.lut. lvpt • a.•· w1111 ... 

Senloee 
•• &. Long 

fUICTIOllAL OltGo\JIIUTIOI CllART P'OR 

CJJtBID& AID CJJIBOI cimac.u:; oc..oRATIO&' 

Contnot tr•os - Inc· 2s 

App~OYM 1 gc. + s. <? 2 n . 
Plant S"P0•1n-~t 

ApprO'ted 1 /G3, ,G P 
Lt. Col., Corp1 or !:n&1n11ro 
1-za Dh'll1.., a.11t 

31 December 1946 

(\) 

MA I"T'l!!IWICE 

Super1nt.udent 
( lhau1gnod ) 

Aut. Supl. 
c. A. hboook 
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CONFIDENTIAt/ftrt 
JJ::< I-/ 

PROCESS DIVISION ORGA. IZATIQN CHART 
CARBIDE AND CARBON CHEKICAI.S CORPORATION 

31 DECEMBER 1946 
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' -

OPE 

( 

'_.,ANN INC' 
I 

lNGUU:UUNG MAIN .. NlNC[ 
• • 

PLANNING MANAGER I CHIEF E~GINEER I PLANT ENGINEER GENEfi 

l I 
ASST. PLANNING MGR I ASST TO CHf (NGIN[(R ASST ~ANT (NGIN((R ( 

r 
VACUUM & lUCHOIOICS 

r 
S.C"I DUL( S -

I 
I SUP£AVISOR 

I 

I 

-, TECHNICAL SP(CIALIST 

r 
co .. oot o<>N •"c. -<1'0<. t s~ 

Wl (HAll"'Utl :EE 
SUPERVISOlt I SUPU 

r 

5 T()ll( S , 

I 

I-I CHICf STOR[l(([P(R 

r 

I TECHNICAL SPCCJALIST 

I 

CO .. OITtOIOllOG ·f(5fS 

ASST SUPERVISOR 

L 
-CONO• -I 

T•AHIC , 

I 

J I SUP£RINTCND£NT 

r 
f'UllCHASlS * I 

J I PURCHASING AGENT 

r 
C~T (5ToWATl5 

AIOO W()lllll ~Of•5 , 

I 

I I SUrfRVISOtt 

r 

suRivr J 

I 

I TECHNICAL SPECIALIST I 
I 

. '"CUii. TUTS , 

I 
I CHl[f TEST ENGINEER I 

I 

CHlllltCAl 

I 
I 

I SENtOlt ENGINEER 

I 

tllCflloCA.L 

I 
I 

KMOlt (NGIN((R I 
MECMAIOICAl 

I K,_,. £NGIN(£R I 

UlCTlllCAl 

~ SUPERVISOR 

L ASST. SUPERVISOR 

""ii -
~ 

ASST. IUPCRVISOR c: 
:NOCIU 1111' 

~ 
CHAlllGI HOU' l .. , * 

1 ••••· Sl 
I 

I IUPEltYISOR 

gtMI'§ =;t> "OU-1 1 

I IUPEltYISOR I 

80P4f]eEtjilfi~~~---
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J 
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CONTRAC_T W-7407-eng-34 I 
s~~. :•~aeon ' i)G\;f, ,.,nc. 

"''fH4t.•r.-
CHART OF 

OPERATING ORGANIZATION 

0"9'ATIONS 

GENERAL SUPT. 

MARCH 31. 1945 
CORPS OF ENGINEERS 

UNITlD STATlS A9'MY 
CONTRACTING Ofi'fi'ICER 

11(\IDflllf U 1111• • • aa Offl(f 

PLANT MANAGER 

11(\10( .. f U \II( 

ASST TO G(N SUPT 
ASST CHIEF INSPECTOR 

,..,,. ••• , ,Otll ""'" * 
c: 

... ""''°" .... If co .. 0. 110'"' ""° ""'• Jf 
SUPERINTENDENT SUPUIVIS<>a 

ASST SUPlltVIS<>a 

CO,.Olf •Otll•"'G A#IA * 11~1 ..... ,. l \S ,, , ..., .. ," * 
SUPEAIN ENOENT SUPlltVI SUPlhlSC>a 

ASST SUPlavisoa ASST SUP1•v1soa 

ASST SUPlhtsoa 

ASST. SUPlltlNUNDINT I 

~koa,.,.. _,._ ,. ...... 

CHllf COST ACCT 

CHllf INVOICE ACC 

'''-' a ~••11ou. 

CHllf PAlllOLL AC 



Utl •Al AUOl f 

'"'" luonoi 
c.1 .. 1 .,., accou"''"co 

CHl[F GENL. ACCTNT 

CASH ACCOU .. fS 

I 
CA SHIU .. 

I COSf •ICOllOS 

I 
CHIEF COST ACCTNT 

l •l'f,.Ollu•IS 

CHIEF INVOICI ACCTNT. 
I 

l•Alt~IAJ•Oll AUDIJ I 

I 
I AUDITOlt 

,,._. & "A•llOU. 

CHllF PAYltOU. ACCTNT. 

I· 

I 
• Sllth 

SAFETY DIRECT 

A S . SAFETY DIAEC 

I 

SAFUY [NGINHR 

CO,.OlloO"'"'G A•IA 
I 

SAfUY [NGIN([fl 

I 

SAFETY [NGINIUt 

SUP£1VIS0tt 

' 

Numher of non-m.inual employes 
as of M.:Jrch 311 1945 

F.s.;,o. P111rol/ 525 
c./_,cc.c.l',a/rol/ 31/ 

Tofa/ unt:/er F. S. ~O. 
supervision·----- 836 

Nofe: Asl~risl!~ denof4's divi$ion. 
rran.:J/'errefl ·~o CCJr6icle payroll 

!ICUlltlTY 6 nllt-NIL .. CAf'[T[AIA " 
I 

SECURITY AGENT a SUPERINTENDENT 
PERSONNEL MANAGER 

ASST SUPERINTENDENT 

I 
11tOUST,,_ ltllAl100tS 

I 
I 

I SUPUVISO. 

I ,..,...,, __ , 

I 
I 

I SUP£RVISO. 

I 

l...._O\'I WlV .... 

I 
I 

!iJP£1tVISO. I 
I 

PURT NOTlCltOll * 
I 

I 
I SUFUVISOlt 

I -· 1----- ......... , _ ... 
PHYSICIAN 

App~~/!?'?' 
' m. G. Wells 

Capt. C. E. 

B22 
- ·--- ----· 80P~FleEP~TIAb'RD . 
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H OOK..E.R.. 

Erg .' r5i&'~~ 
Se"iOI' E"gi"eer 

' · T. 
GlO. GENTES 
Ju"ior £,,9 ineer 
I NCLUDE-$ : 

Superv i a i o" 
ln&pect i o,, 

f. t c . 

.• 

Jl).3-- I 

E..LE..CTR.OCH E.M IC AL 
OR.OANIZATION CH 

C-216 
.11..T THf. SITE. 

ENGINEERING 
T . L . ~ . LYSTE.R. 

P . T. 

Ch i ef 

E,.,9 i neer 

COICTAOL CHEMISTS SHIFT fO ll l 

A . MITCllf.LL I\.,. . C" N N 

l~u" ior Che"' i s t (i' c . H " 'I' f. 
!\.. . M II."-! 
I'- MIHM I 

® 

I.A aoru. T&"-Y 
TUTll\. 

~ 

icMllF OPfaA 

---'-

P. T.· Poi rt Tim e 
@ • Monthly Saloi r y e e1.sis &8Pd l'I "EPfFJA-b'R 8 

A ll Others Hour ly Poi y 5asis 
Number Of Perso ns Are Shown In Circles Thus ® 

TI2~ £ ~. ]" 



_E..CTR.OCH E.M ICAL 
\.OANIZATION 

C-216 
AT TH!. SITE. 

ENGINEERING 
T . L. ~ . LYSTE.R.. 

P . T. 

Chief 

E,,13 i neer 

CH A..T 

COMTAOL CH£MIST.S 

A . MITCMf.LL 
dv"ior Che..., i st (i' 

SHIFT fOIU MEN 

LAaoR.ATOR.Y 
TISTll\.S 

B23 , , 

I\... C-'H HOH 
c . H-''HS 
~ . M "I\. S H 
!(. . MINN I C I'. 

CMllF OPERATOR.$ 

J,.Nd~ 
"' AND ~ 

--!'-··,, 
,. f 

COMPANY 

ISUP ER.I NTENOEHCE 
I w . E. HAUTH 

I

I ~~:~ ; ~:~:~;~ 

I 
I@ 

Foremt1n · 

CLU..ICl\L 

P . J . CAii.MODY 
~ssist"nt ForernGl'Q: 

R.EP-'lll AND 
MAIMTINAMC£ 
c .L. ooAHl 

k_ituistaftt For.lftca~ 

Ma y 3,Jq44 

e0PJ Fl D EP~TIAURf> 



t;!j 
N 
~!» 

,_ 

15000 

14000 

13000 

12000 

11000 
I 

110000 
TOTAL 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2ooy 

100 

I 
r-

LYI I llJfffi· · · · · · · · · · · · · ·· 
--....'t-"=:::t=-=-4---~P~l~ANT . 

MAINT · 
... flAt-l_T ENAN -+--
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""'"•LUQ.-' . ' D llh. IC:.\ HIS fOR 

BOOK II .. MSEOUS DIFFtEio- (K-26 ) PRO er 

VOLm 6 • OPEBATIO 

APPENDIX "C" 

TABUIATIOl 

Tit 

Ope tioil OOffp $ 
Plant Bulldingo, 

24 Plant SUoty BUlletinu, CG.rbl c amt ~bon Chfmli 1D 
Oorporo.tion. 

~- Ope t1n 

'· "'25 Satoty S · tlatio • 

P nt Rfi)D r-o Pro jeotG • 

t 1946. 

tmt::iem1-llr}r 194-5, 

ri.enof.!, ~ -Decembcu.• 1946, 

eeNFIBENff;f.~g 



. .JJECRE'f SO Pf Fl l5EP4TIAb'ft& 

CPBBATIOJ AC IGG 
DA S FOR !:•25 PLA.HT DUllDi lfOO 

Aooepted tat' F~1 
putld?.ne • peeoi-lpt ton -~tton !r'&nste:r 

i-302-l ease I &-2-45 u-2-45 

1""302.:? Ofula x 2""2S-'5 M-45 

02-3 ce I 12-129.44 6•2-4r: 

02-4 Ge.Ge I 1~5 S-2-45 

-~02 - I 1...6-45 6-2-46 

~10.l ae l ~ S.12-45 

K~l0-2 Case I l•1MU ~-45 

WlO.S caao l WM5 ~ ... (j 

J-300-1 eo.ao II 4.la-45 S-1~5 

t.300-2 cue I 10-2<>-04 7•7-45 

'"'3~ e. II 4-45 6-14-45 

-3~"'4 caao u: ~..J.5 6-29-45 

k.SOS-6 caeo XI ._,l-45 6-14-45 

K~OO-O ca o I I 4-6~5 6•14-0,5 

93~-'1 Co.o~ II &-14~5 1~1.-45 

X.SOO.(l Cnaa I I .,;..11-4($ '1..Sl-4U 

03-9 Co.so I I 4-15-GS s-20-45 

~00-10 ~ae l t '41Sill45 &4M5 

~:i.1-1 Caoo I I ... 7-45 G-14-45 

K~Ol•l caao III 6-8-45 6-26-46 

Cl 

@9tJ Ff e~Ftiflil11.AiD 



cr.i~~~ij-1-l?J j§g ~ . "8 P4 l'I ~ Ef4if IALJRg 

ooptotl tor Flno.1 
Buildhlfii No• Deoor1t>t!on Oporntion Tre.nnffJr 

1-SOl·~ Case t?l S-11-48 7•lV~5 

X~Ol-3 Case Ill G-11"'4$ 1·17~ 

«-SOW Case Ilt 5-1~5 S-.27~5 

K.~01-6 Caao III 6·1~5 v -4$ 

1409•1 Caae tl ~o-45 ~5 

K~09.¢ Ccl.Se lII M<MS ?.-J.7~5 

X40M Case III 7-45 6-29-45 

x.3~·1 ca.;o IV 6-22-45 ?~5 

. ~°'...;? caao 111 5·25~5 1~ 

M~ cuo IV 6-7-'lG '(46-45 

1-3°'-4 Ca.oe tv ' 6-1M5 V-26-45 

K-304-6 ~IV S..1.G-45 1•2G~5 

X~00-1 "4Ulo IV 6eol~5 V-31-45 

l-305·'2 Cluso IV 6-2-40 V-51~5 

K-305~ O.Oa IV 5-3().45 V-51-45 

woo~ Caao IV ~lj ?111131-40 

K~os.6 Ce.ae IV 6-21-45 8~5 

X..300.S Case n 6~~ ~-45 

X..S05•7 Cue IV 6-lM5 6-6-45 

l-30Ci'lli0 Caso IV S.11-GS S-0-.45 

lt-306-9 Ct.11& IV 6-~5 8 ~ 

t~os-10 Ca e %V 0.19-45 6-0"'45 

K~'i05•l1 Oe.se IV (".-27--15 8-6-45 

lC.ii305-.il2·- C&\s IV 6-26~5 8-S--46 , 
Cl 

88 Pl Fl & li•lilsl:UR9 



Bt,.dl 

K--300""1 

K-30f .,2 

00..S 

~ 

Kei30S-O 

'-3~. 

. ~00-7 

lbd.ldlng 

1:-312•1 

~12-2 

K412-3 

Vault • 
1 

2 

g 

4 

5 

6 

7 

e. 

9 

~. 

~00 v 

~ev 

cue v 

CQo~ V 

CU4) v 

~i:.e V 

oaDe V 

»esoription 

· gG catOt.\dO 

ge ~ao.do 

oaaoade 

~ticm 

8).o-3/311·1 

81~~10-2 

'8~2/'500-3 

aoo-lfto1.,1 

ao1.2,mo1-3 

io1.-4/_;01-o 

$02•1/600-2 

so2-sfeo2~ 

:l02~/o03•1 

Cl 

eeN F IDEl4Th\b'R9 

~pted f OJ' 1M1 
~- ti on Ttanof' 1'° 

o.3M!J a-13--...n 
S..SM5 e .. is-4n 

V•lo.45 e~1s-4a 

1-11-45 &·l5~1i 
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AT • DISTRICT HISTORY 

BOOK II • GASEOUS DIFFUSION (K-26) P OJEOT 

VOLUUE 5 - OPERATION 

APPBNDIX "D" 

PHOTOiJ .PltS 

fitl 

Sectional Vi of a Stago Con~rtor. 

Stage Pwap in•t lled in a Cell, ehow1n~ Se~l fubin tor 
i trog n, Vaouwa, and Dry Air, and Lubrioatin 011 LitiH 

in f oregroWld. 

Eleotrio _l Control Roo in Main itch !louse ~704. 

In•trwaent Panel Boardo for two Cells, with Cell Blook 
Valvee in foreground. 

Rear Vie of Coll Pmel Board, •howing Pneu:matio Tubing 
and leotrioal irin • 

lnteraeotlonal Cell Panel Bo r~. 

Typloal In•trwaentation wit]ltn a ProoeeB Cell, .ahowing 
Preasure Trana ttin ~quipment, Sta~e Oontrol Val , 
and part of th Cas1nG of a Stnce Pump. 

View of BaHJ11ent of a typical PrOOC'IH Building, ebo 11lg 
Coolant Cool•ri , V ntilating Fa.na , au Luotworlc. 

Vie or Cell Floor 'betwtfen two Typical rooou Bu1lclil.lgs,· 
ahowin Withdrawal Alley, C ll !ncloaures , tage Pumps, 
ano Ventilatin4 Puotwork. 

Vi • of • Typioe.). Pipe Gallery be.for iJl,; tallation of Dry 
Air Piping Enclosures. 

Vie of a Typical Operating Floor, •howin > Cell By-pas , 
Direot Reoycl~, and InYer1e Recycle Va lvooa Ventilating 
Duotwork1 Pit, otor, and Surge DrUll tor Coolant Pumpi 
(left oonter)i and Seul Exh ust Vacuum Pump and Carbon 
T-rap (center). 

Con rter Conditioning; Purnaoe Standr; in Buildini K-1401 . 



t • T1tlo -
15. fypionl Converter Runnin .. . st SUuid in Bui dine •14011 

ovring Con:vo~r in plooo for Porosity 1 .st5n ,,., 
Ciroula.tin~ P , ,. lws, ?:l. , tnstJiumontotion1 IDak 
Deteot.or. • nd S\'lit-oh er. 

ooose Cond1tion1nr, S~s 1n Du11d!nz K•l40l. 

16. nore..mio rtc.l View of the eeouo DU'f'uoton Plant, 
f oln .. ,aouth• 

17. Panomrdo rle.1 Viow of tho eoue Ditfusion Plant, 
re.. in Jiortl~ · ~ t. 

rte l low of' ower Houoo AZ'O'C.• f ctng south. 
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Dl uoo.tio 1 iaw o.f 0. Sta Couvartor, G in 1 

1 .. Proce a 1 .. s l nl t . 

- Sta, CoolEW Ttl o .. 

O • " i 
1 tre Ou-isle , •.nriohed Dif'i'us 

D - rrior Tubes . 

• 

E • rsn tro t l et, artially napletod s . 

• atfle Pln tes • 
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. 2 ' ta p i.Mtnllad n a C 11, ahowin, •Jeal 'l'Ubin, 
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D3 leoti'ioal Control Room !n · in S't11 toh ouae K-704 • 

.• ... ?. .~ ···'' ... 
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D4 Ina ' ' t 'tll'J.Ol ,03.rda 0 lO Cella. ~ Call 

look al a in f'ol'"3 cn.md. 
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bin . and Elao ool .d.ring. 
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D7 Typfonl I!'..3t:rl n 'bion with:i n u. P1-oces Call• 

showing I'roaaure ·1 i ttin ~quiprMnt. ta&l> 

Con't2-ol lw, and r'b 0£ tho Caain ot a 

Sta _, Pump. 

~ • I 
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'!"yp!oal rooess Duildin • 

showing Cool.o.nt Coolars. Ventilating ans. r.d 

Duotwork. 
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9 71<m" . ot C-oll loo~ w~n t"WO I. · 

73trl. din • s11ow1.n . ~ itbdrn·,, l Alloy,. Call 

UncloaUJta 1 ~ta , P • s . and ~lonidlat!n 

uott>.rork. 
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GetJSI D iAf Tf:P•b'OO 
/ 

Dl O Vi o a · ioal Pi lle.ry f ore inntnl t1on 

or Dey Air P1pin ·, olosuroa. 
' 

,·.'1 
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Dll ' View of a Typioal 0 ratin Floor'• -11owing 

R$ayale Valvesi Vout11 tin . Duotwork; P1t. 

Motor, and Surga Drum for Coolcmt Pwnp 

(left oent~r)1 and Seal Exhauat aou\Ull 

Pump and Carbon Trap (oenteF) . 
• 
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D12 Con'V')MJ>~ Condition Furna· e Stn:nd4 in 

13Uild1n -1401. 
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'013 Typical Conw:rtoi" Runnin Tos Stand 1n uildin 

.... 1101. bho rlr..a Co.nwrtol' in lac · or l>ol'O icy 

·rest.in • bcmlat F , . • lves, Pip n • 

Im~n'fntion1 Leak · tector; · l~h 1faouum ump, 

am ,. 1 toh~ • 

• "'1 :~"···~ ' ... ;.,;' -- • .:~-
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..,oot i on 400 • -27 " ~ • r1 ~ t • 

.. ,ootion 1400 • Cond1tionlrtg • lo.ft. 

n1atre.ot1on • 

eotion 000 • circulntin , Co 

or -· um. 

oplo.F Creek ... r1 t. 

Pl"Oooed . 

. 1101 • Dry I' Plont. le t Ot> •1101 al'91 

ildin • 

()().C • ooeos Coolant Plant. 

rt-1024 • Inatruirenii l inte. nee t:Udinc• 

It-101 • Food Pur1.t'1oat1on uilcUllg• 

~01 • U1" . o.lld r te Duildin • 

•1034 • !old Office •· 
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Dl !l Aeria'l iew o .4 am>l' l OUB Are , :ftlein oouth • 

.. 10 Clinch J ivoit 1a ahovJn in • o baok~round. 

Aloo shown, rooeod di.a lly :rom · 

lowor left corm'l'" a t 

K· 709 - 11 toh ard. 

\• 100 -

-102 - '1.'ul"bl ouso. 

• 701 • Ooiler ouse. 

" ·707 ""' il cy itch !Iouoa. 

·708 - nou o. 

lt• '705 - Crib r ouso • 

.oal tora 1.,ilo is s .1 tee f' left 

oorno~, and a Po~on of t. ~ ~ in rooe a 

.... u11d1n o.nd u:zilicu-y · ildi ngs o.t h l<J\'1$1" 

rl t ( ok ). 
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''l'RACT • • 
Tl l5 

,•7406-eng-28 
Coet-plu•­
twct-tee 

I •7406-eng-2&8 
Coet-plu•­
tlx•d·t••· 

-7f07-eng~• 
Coat··plu•~. 

t!nd-t••· 

GO~lrlBEP4TIAb'RD 

Carbide and Carbon .. York. • ·r. 
Chelltcal• Corpo­
ration 
lS JanU&J" 194$ 
•loot b7 neral 

Grov••• negotiated 
by . ew York Ar•, 
ard approTed by 
General ~rona. 

Hooter ;;1eotroohem10 l J tagara all a• 
Ccmpeny • f. 
27 September 1943 
~. otiat by 
:.ew ort Area. 

Ford• Bao on and r..-... 1e • 
Ina. 
21 Ooto v 1943 
egot1&t cl b)' 

.i .. Yo • 

\ 

New York• . • Te 

E- 1 

Op ration ot th• 
dU"t elon plant. 
and conaultant a 

~ngineerizlt. deal 
•ieloa ot oanat 
procur nt. t 
per1onnel, and o 
c-a1a produot1on 

Operation ot the 
oond1\1oninc area 
~ &old diapoaal 
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H-ation ot the taaeoua 
rtu•lon plant• al d Fea•ro1' 

conaultant ael"Vio••• 

I 

:tncaerint. de11~. aupet­
iOJl ot oonatru,t1oa and 
,cl.ll" nt. trai:iing or I 
·1oo:cel. and o •ntlon o~ 
lS produotion plant. 1 

ration ot th• 7.-28 I 
d1 tion1ag ar a , C-118 1apoaal · 
~ id tapo1al planta. 

I . 

G9t~F1Bt;ttil'IAU'ft9 

~3.100.000 ; ' 
pluea. 

aoo.ooo 
pff· year tor 

re•earoh. t11d 
... soo .. OQ 

pol' month fo'I' 
o.Per•tion. 

TOTALS• . 

r 0 Ft ,l) 
CO TRACT . 
E'">1'1' A't 0 
A?IO T 

( 1 , cttm- ( NOT l NCIDD-
!.~G ' ~ . 

11~.000.000 6l.a4t.1&1 , 
through 30 
June ll'l, 1 
plua· 
2 .000.000 

tor oloa1ng. 

22. 

1a1. 



119, 000, 000 61,$44,167 
through 30 
June 1!141 
~lua 

2&,000, 
ror oloaing. 

8 ,768, 709. 

. . ·eet41'1D!l~Tlf<LJRD 

l S ,600 

OTAt. C 4• 
C.1 

C TS 
TO DAT 

522,067 . 

E-3 

.1 

1,soo,000 
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SOOJt tX • Ot\SEO D ( ~6) PROJECT 

VO 6 • 0 ERA'f'lO 

EDD:tx •r 
!Er PERSO L 

Bo. ft.tle -
1~ x.y ftnonne1, W6 opttPAtlon1 Ottl.ete ( ~5 J>S:vie1on). 

t. . IAty P•r•ormel, C&rblde u4 Ct.Pbon c oal.a CotpOtatlon. 
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mt PERSO L, IC-26 TIO 0 . ICE 
( 45 DIVlSION) 

• Cook, Lt. Col• B. • w WS Opttrat1ona ottl~r trom 8· · OOtiobexe lN4 
·· '6 !o Aiirli 1946. Chlof', "25 Dl'd1lon boti l . 194-G to 

PNQnt. 

Fru•ar. Lt. eel. H. B. - Spec;S&l Aa•letant to the lt-26 Opere.t1cma 
· f10ir (K•~f) 111Ylaion Ohlet) from 1 Pobruary 19'6 to 10 IUDIJ 

l9'G• Aad.atant Ohler, -ZS D1'V'ia1on troc. 1 4uly 1940 to 
Jt"Hnt. 

1 roh 

~ oataln J. tt •• Chlet, ~m.erlng and upp~ Bnuloh tra:i to 
. terr ms to 24 ,.~ 194\G. . 

B~f'., captain J . E. • Chi r,, Produotion tn ~ h1 nt.5 ubeectlon 
· · 6om 16 li\y 1946 tQ 6 Ooto r s. 

~ Captnln C. a. • Ohs.et• tre.na orto.tlon nd _ply Seot1on trQr:i 
· MiL1"011 ·1R6 t6 preo•nt• 

Fl 
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""110lftlk1, 1st Lt. • P ... Ohlet, Rea o.l'oh• speoSD.l 'bonalo, ant! 
· 6&1uction 1£& 1Uot1on tron 12 April 1~5 to J.4 r;- ~5., aJX1 

tr · e October 1945 to 4 optember 1946. Chter41 aeo.roh. aM. . 
Speo1A1 l tor~b SubaectS.on trODt l5 :y 1945 to 6 OCto'ber' J.94(),. 
.U1lato.nt t<> Chl•t, P!Ant Opt timr Bramh tp()'Q f> eptember 
ING to ~aent • 

• Brtoek:.J'8t Lt. t. v. • WG eourity otna.r (Dletnct Xntellige:aoe 
lleourlt; filnalon) t'J'om · 6 Oo_,b$r 1944 to 14 hbriary 19'6. 

Anaenon, I. D. -. Chlett En~r ~ ootlon trom 80 ~ l94S to 
prea•nt: · . . 

· lAb],y, P. • ~ Chief', Mrt*nS.•W..t1"'8 BranO ~ e A 11 1046 1io 
· preaent• . 

Hannoeats dultus. • Old.et, . . r to pre••nt. 

I 

tt?ookkf. J. • ruer, aea.rah, peokl t.riala, and 
& ieoElo trau 6 e~r IMS to pnaent • 

• 

.uot1on 

htvi.Mg Aaron. • Ch!et• BngS.raeertng eotlon taaor:t te h.'bMau-y 1940 to 
I luG 1$40., 

19 ApJ"U. 1944 ta 

Fl 
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bhn*le~ A. A. - C .W1l1.-Y lHS to proont) · enlor Delli~ ~. 
At . aaoLited tn 4~lopment ot JAboJ-at<>ry •'Ppe.ro.tuo.- D!fteWtl 
44"'01opmen.t or apeo!Al •qulpment on P\.liell, bar'riei- a~ . 14~ . 
iJC1\11pme11t, ,DU.otes Dealg1'1 seotion or Eqlneenng v. l~t • 

. :A-t•eM~ t.· ~ ( l"Qh ~~.·. · to Mr 194S) P'4nt &istr-.•r• . od. 
Otl · . . i Proo•aa n.11gn ~ J.)9•1opment ~nt. v.at.gn 
c~a &nd atu:SS..• •re mciorous. 1n Mdltlo~ •U?emae4 
wptetlon tra.nor.t cf buU.alngs from oona~tlon oont.o.ctot 
to Ce.tblde. 

. 
~n DP. • c •• (r.~. 19" to 1\8> l94rS) ~Woa1 Aa11tatan.. t 

. :uperlntiiii!ent, Prc>t .. HO Dt:vlalon.. Orga:td.t-4 ''"°~ •t!ng 
Depo.rtmant. c J9•pcmalble tor 4•~1 . nt or pe19cmnol and 
~ ••1~ ohrdqm UdOd tor- totting •qulpment b 

pla.oe. 

Bl\ribel'1 P • . >... • (l')e(J_..,.r l9'e to prreHJlt) QPt.~OJ'• ~1. ·lfctthod9 
. . tiii!t. At . ••rw4 &.S adrdnktft\tl• Ut1'tt.nt w bla.d or the 

~ttlol" Pl"O htabU•!md Uel#on ldtb S Jell felflp~ 
1Abo1'to~l .s,; Un;\o Alt- . uot8 C , t\s$ BablJ.i;o CC)rpo. 

tto11, and ~ · r er · .him Corporo.tloa, t.11. ~ bi 
b&w1eJ> · .wlou-nt Q(1 pr()dur)tlon, ·· ponolbl~ tor 9dltl.ng ~ 
itaulng OO!lilOll&ttecl PJ"Ogftt&i.Q ~ ba.rrl.e~. 

m&tt, n. £. ... (~t 1943 to · '8nt) St1P4Jrri.aor, .~l · .... 
neer!iig iie~nt• Supet'da~A proouromant or 4lqu!.pmont and apatl(I 
p6tn blaurlnc 00trt:lnuouo *i-atlon t p~t. Ooo!\1.~toct 
pJ"OO n Cf" •1-IAl wltli b11• fQlglmetr~ V.~ntt 
411!.ltea ln O..'ftlop:nont or . ·tr.J.te-..e pl'ooocbtte• 

· · PMria.io!: -~=~~ =~ :::=Ib~ir~1e::!~1==: 
,,. .~n!.•tratlon And pe-r•onnel or roo••u Dl't1. .io~ ll31tkii&A 

01' . . tatlon or • b1ft f;l'"Oup• f'or opero.tlon eal d~wa. and 
1 eni.eod t.nt.· · · t1on e> a-.tU11.ey .m aooeaao \ml~ lnto the 
4l'W'S.alon. . . .-.1pOD8!.bl.(t tor . onomJ.op tvol'V\td tht'ot.Wl 4lreotoa =- lldatlon Of . . . . . . urJ>• and f<Of' bo._.dd 
ettlQ1•no1 tl.U.'"C> h ad.woeo ltt open.tlD teohnlqmo. 

Beokp Dr. c. · ... ( ~wey 1945 • IW$ l94El) .Ueiattult tQ OeneJlc.1 
·au.perlnGMent. (4'1.Dle 1946 to preeetlt) Dtreotor. Reaearoh Labo-
"''°"¥• Dtd auoh or ~l work an o0234ltl~ ct o~" 

acceptance •eta.. Sened. a:s OJU\lrr:nn or Bpeo·5A1 Ha•rdb 
COl:lldttoo. Dlreots NB al"Oh labol'fltoey. 

se •• Fl 8 EttTltltbt'" 
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llas1 L. A• • (Deoembctr 1942 to aent) Vio • Di.dent, t.indo 411' 
' f'z:&iuctll ~· Too rt ln OZ"1g1$1 Q8gotSAt1Ql'l.tJ wt.th ~ 

iatt!ot,, Prlor tp Catbl4e•1 usC>Otatlon with tho Pro3ot)t, s -
lmtl' . ntc.l ln •oc>Ui"l · UMDla:i wr 1o tor ree-...oh work .be.! · 

rrt.4 on~ oth rs• Oonaultant on twP attect "'t1 l"Qjeot 
Dd aote as ooordin&l1:or bcthoen •tttui DS.atr c; ow~i.1 

Ca1"btcle ~tlvltl• in the ro~ot •.. 

owriee." • F. - (~r11 l943 to pre••nt) a.. roh Eng1t:IHP~ Aaalete4 
· .Iii d.eol , d "°lopment e. teot l'P-G ri ,., blowrerD and a.,aocl-. 

ate(! ()OXltPo). aM I riln,.,. eqal; t• 

~· • (luly 1943 to im. r, nu-
riitUfln"' O!'f'l.oo Dhi.alon. -.nd fJvpe"11ed aooounttn,;, 
tozte , fte0•1Tt.ntt. hfu . .,. ht.r.d and crgtLft!.a t1 , the 

etatt to ~ln tbau. At one tlme* hb foroe Uttt . to 1200 
lo,Mll• 

Ce.lU.hAn, Dre • J), • ( trlDbct)- 1941 to pMeent) ~or, Pbyaloe 
· . La.ea.roh. '(It un4or Col lblcl Un!. nlty . can1de to 

· l 1~. then 'tb Oak 11!4 ·· •) l>l.rMtiod e.lJd po.l"t:lo!patod ·t.n 
dnelopmtmt o •'tbocta or stie.bU.blui:; ~ ·m r or plant t10111 
oonducs'9<1 s.nwa·t1 ti'-one or • rl.a1 in.alspoi-t tiU'O . ~1 ,.. 
t · ttld , bas • m.•d phy01oo · . h labOlator;y Ali 

·· ·ol'l.~lco.1 ~a aUl'eDJente and aat>l•to ln 14irootlon ot ~ler 
H...-Oh• . 

~s. • ... ( Y ·~ to p aent> ., tiu1.t 
Procesa D1'Vialon. Conduoted d s1 and ,.,.,,.,.,..,,._ 1 
eqUl . nt t<)P me 1n t1t11ltles peL.rlmDnt• w pl'OOedUi'eP 
for tor treatment d111tr1bubiODJ tor band~ low 
point l •yet. ln unpreoed ntod Q\l.Ultitt *• upemeeil 11 
tac;U.t.tt a tor •tel"• ,... 4lapoao.1, lr, e.Q.d the prooe1c 
•t.azn plant. . 

C::ente!',. c. • • ( :t>rm.r-y 1943 to pr •ent) ~t · ~J'int.endent. 
PG~t Cit-bid• -.n &aelpd tio .th Projeot Dr• lbook,. Aae 
hD oP81b111ty tor tc>rcl.n '"1 ~ge.nisa.tlon to OP4tftl'b& ~5. 

'I York, ~OJlmOd Ultln,... aerdoeti perillininz t» lant 
laYQUt, 4•o1 ·· or qu1. t,, 4•n1 Oi' aud.1t.Arv b\lild.lnGS, 
At 1l1d ,, naponaS.blo or 11 dminlatrat1 tuootlcme 

• to.l>U•hment or oltole•• tkl.ndled 11 rob~ iJioid.•nt 
to •~1'1i~ up, and wou t 'tho plant lnto Oper&tlon wt ltn 
proeaoi-!bed tlme lW ta. · e treotly N onaS.blo tor op re.ts.on 
of owor ~o - for pl.u.nt dlmlorw or tn4 tr!Al HJatlonG, 
•qui . nt test ~ SmJpeotlon, plnnt pra*tl()n, tr..raoportatton, 
~ ·Of bu114Sngll am groua48, ·Ultl the .-nutao~ 

ottloe~ ropared 11 •J:Jttma.teo re rdln bu:i t ; hous!nr, gut.ro-
amta, aM pel'llOJUWle 1.0lpQted 1n town zm t thJ-o l 

Central o1U.t1 s AdvUOJ"Y Ocudttoe. 
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Co · ore~., dr,. • ( . uex~ Aprtl 1044 to.·.... .ptmnber 1.96r6J Oat-b14ot ·, 
I Se . r mm to prea•nt) ~~or, .BP4tob\l Plant Problexnu 

Vnlt. Roap<>nstble tor pJ.4nnt:n~ and tformo.noc of nunrel'Qun t.ato 
·OO'flti'1ne autoUllPltic batrment pertoname, p~ ffnh, power 
..,qubtemonto• opo1illt5.oria prooedurao, o · lcc.l hd fi:at1ot10D.1. 
· tudieu ln"9Vntory o l1b$1;1ons • 

OO!"loEO Dr. • ~ • ( ebruaey 194~ tt> bM.ID.P;Y 19&6) teobnS..l .AlaS..tinnt 
. &nero.I ifoper!ntendetl1•• fh&oretloal phyis1o t on theoJiy or 

orltlecLl e, o 1h ,_otlon, · hotope •• tio.n by aoouo 
41.tt lon. l>Snoted •fiwU.e . on. _.dlatton ••t'ClJ .m pl"Qduatlon 
.o~l, Couch1>~ bUS.o .-.e~s on .-i.. .. or t.tomio •rw. 

Cou.n, Ce ·P• • ( ~ .1944. to preaen'b) upenlaorf Conwrtet-
. pttcll'lor>.tlon and Uiip).~ Unit. liclaponsS.blo tor l'9&'°"°h cm 

oowtmpt1on •m corro11on hi e pJant• Re••roh •~t- cm 
eonditlonlng 1pepltt.oo.tlom and ttl•l' re••l!'Oh• Teohbloal 
repreaentatl to Clll711er Corporation on oO?l'Verter .anuraotui-tng, 

-craneml•z&•i;J: i, '-b"*"Y U48 to wo~r lMtJ CJN>bl.4•, ~r 
· · · l~GJ Loo Aia.~, l'Ol1 1940 to '1\.ntaey 19411 Oa!'blde, 

&miiey 19A'l to preeent) u-4 or EQglnMr . Dtwl~t Dldalon. 
Qrge.ntled u4 •iathd Atwlo.-nt Nld. 4• !91 4-~t. l>lJteoted 
IU1tl~tl•v On pla;lt re•~l and dewlopment, 8~•9.. d•olgn . 
ocmatruotl® Anti OI*i-.t1on or• tueouo asttuss.on pl.lot plant at 

ta.bofiatorlQa• Dl.Notltd pluton.1 prod~tlon t U>I ~. 

I>Anle&C• •• • (Jrmuary 1944 to preaM) ~rvlaor, tatlatloal 
' ~Gil8 tkl.lt• qatettd In 1*1t tot' PNOUlon. 4.termlnatlon ot 

enrtohl:IDnt h.ot:ors. Wtla d an:l «ewlOJ.*l •P 11.oatlo~ of 
1ta>.t1attoa). methoclo to uae in proper manDUMt of pi-oolaion· ln 
aaaay al):! uo.lytl~l labC>rQ.t.oti.••• D~ 'WOJ'k on •tudlee ot 

table> oa~ a. 

t>unle.r£ A. P • • ( fl)t.mboro 19'3 to preaent) Sup41r1nte_ . . n4ent, U1 nt 
· at &Eh Im.; · otlon Dl~!on. 0.cmoeJ'J2Bd With d.evel.Qpmcnt or 

pl'O#fUl tor ael:mbtlng Aatn t.nf! oonduottn - tetsi:s on · US. nt tor 
ti.re e.ncl nri1osion hUarido, to e1trdnate f'D.1luteo of equt.p . n't 
a.l)d •b~il ,- :_ . ' • . , 

B&nonds, R. • • (S• ptember _ 1945 i.o ~t 1"5) •nlor . Be18f.U'Ch · l• 
neer. liebt.d ln atul!le• Sn· r.latton to all pbU•a of' eold• 
ttu p~ lnoludlnc Jtctrlgeratlon, Aasllted tn •t~. clovelopmont, 
and tmgimerlng or tl~ e.Jr!l barrier wrlala. Checked 
oP8 tin~ nuo.le• dre.wtnga1 and apeoltloatloDa, 

• 
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Pe1beok1 nr. a. !• • (&.nuley 1M3 to ptoaent) oj,ot JllriD.ger. Con• 
oamiad Wltli Gtchniot.Ll r.tur.~ and Mm'-rd•trat1• bd»gra.t1cm o! 
)ltln lH OlttUB1on Pn>jeot. leopc>Mlble tor a••1QPD!.tn~ ~r 

po15.oy and o~im.tlon ot aotivi'bleo W'lth t>iatr>~t o.tt-loklo. 
JeflpODSl.'bU fO!" a. WI:$ pe.ri of the •U-1.y •uo0d119ti bl .. tori r 

de<wl~nt and tn ,ocmatruotlon or a reinow.blb puql ••1• ... 
• omlble tot" ~ or the •1gnltloant •1GD o~o llMo pPlor 
to eonitruotlon. 

l'llOld.n~l · s. n. • (hbt'ual7. . t.9" to p.l'Ollent) De~nt 8-4. # Proo .us 
tis. . on. Otgatd.aed .. ~ trat.md fQNirD%l, and ~ toJtQ ln pieo-
Mc\\1191 ~ Odltl~ fit th• pt.ant. ~-4 e.ud trat.ma md.t 
'ln fllOOfti? ot -.ate •titl'l.a1a fJ!'OO •botroaagnet:lo plant. fool; 
owr a lilte 'tea t.ll · FOOe•t •enlo•D tn tho Caaoe..40 Me•a 
DepUtment. 

~~t. w (,~i- 1943 to P"••Dt) lupe~•nt.1 %nstNnent; 
b1lcm. Aaautea 4•lgnea- ln prepil\ftl.t10n. or U.trumont traatal• 
Jation ~ ln aei.ot1on or ~ ola1 le.lllgu ~ Nd 
•oatr9l 1mth04J. . t Gak 1!4g\t; or~ ~ ~ t...-i 
t.ao.ptlm e ~nt t>l.._.10t>.. apom1b1e tor ooapt..to 
-~b.()9 ant1 .-ia..id.= ot t.na~. 

!£'!1!& S• .S• • (febl"UIU'y' 19" to ptite1•xd;) Sur>eni.loi-1 Qlnje;ra!, _Engl• 
m.r!iii. AlouW t.n llt.nler 4••1.oparmt pJ"Og:rM. and oODdltlOld.ng 
p!lot plant. ~ opttl'Cltlorw llit-nml to't' te &lid m-
etlon (K'..eo1) ot ~.as. · : 

. " 
Qu!lrett1 Dr. G. A. • ( ~?"/ 1946 to .· roeJottt) . . · 1'"Vt. fn"; rtt~tlon 

. J5 rfol'JtllllOO &it_. Beapoca1ble t~ o . uta~on aid - &m.~U, or 
pi.,ut portonanoe•• Direota plannSn or p"'4uotlon tobed.li).e•• 

' . . 
G!"Pena. C" • (A t 191:5 to 4 . ~ Aac1-ttut S . l'~n4Rt. 

2Pi r 151.ies.on.. Rdp~lble tor · · 1ltag t.nd 41"tot~ ~ 
or K..ta6 ~ Ho. • · 

' 
).e, A11 8. • (~ ).$43 to Sep~ lMll ) uptJMlS~1 l)evetl.OPment 
· fist &eotion. · qalated ln uwlopmttnt on ••a or tluorlut. , 

OrOUW&e4 ana. 41.reOiied groUp tor tt.1 lupeotion ot oleenh1c and 
ooXJdtts.ons.n~ ·or all pa.rte atJd equ!pmont. Or~ed em dU.otecl 
gl-Oup tn . -. uta.t1ona tor tpooittont!~ tor e.oo-pt.mo ot ~on­
wJ!"ben. 

Bl.wt, .• t.-. O.Otmber 194.S t() ~r 1946) Aatslftt\ttt fhiz>et~, h'ooe•• 1>1"f'l91on. At · ~._4 all ~bide ptrnomel on l.ea.n. 
to tho -.i'lous ~t!.ono or the le.bQratorleo. At (lf.k llld~. 
~ea .a tlt'90W -. Coded ~_.. . 90tion, \Mttng ,e. 
epoll$1blo tor- ord.or1n.g, rtt001v1n{s., aiiol"1?l{;. 4ie naing, ahlpplag 
e.n ac,oounttng tPr all ooded ohem5.oo.lb at J<IJll26. 
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nld.n, t. A. .. (Kellex, br1Dey ~ to eptember 19451 Ccu'b1cto. 
~&m&r 1K6 to p"te1tnt) Supem•ot, tS.on 9rto no~ 

· Vn1 t. apona1b1e ror 4e'V'Olo nt or tho4& tt>r oomputlns ntl 
l:Y•lng plAttt rto~a pb..xm!: prod~t!.on eohed~o. 

u ri A. i• •(~tart 1914 to Pfelont) S..~nt ~~Di!ent, 
roo•as Dinalon. upeMPJ.•td ot · •ed tM tluortne nu-

taotur-tn a~ alld the nltfio · n or1•t!.on plal1t. Organtaed 
aD'l at.No . the Pl•ld 901¥11ticmtn ~· S.ernd as ma 

upenboi- 1n 100 e.na 812 .otS.ons• a ao CUQ&de ~t!onc 
ng!.DNr. 

ull, Dr. D• &. • . (~r. 1945 to October 1MC) ~--lnte~nt, 
IAbOJ1at0ey Di"tillon. OJognnlne. kbol"Atoey tor e~ol. or ~5 
plant1 tor taotoplc ara,,._le by ooUl:\tlnl!' a111 PftOtrometer 
..tboda, •a •U u o,,_oal and p}\yll041 I · it' $W •tetle.l.ot 
proo••a .-. t.Dd pl"Od.mt. Upe"1•ed ·4"8lop111Dnt or l•otoplo 
amlQala ooun~ •thod# Jaboratoriy to plant ••1-4' 

' \M&&V B. • ( oni .. Bt.oon1 ar.d De.via, tno., ~11 .l9" to Apr'-1 19451 
blae,. April 19'8 to pJ1Uent) .Ual•tant Plant super1.nten4ent 

Al 1.e1tatant Dl..tolon 8uperlutxmaent ( 11) ._a .. apo-swtble 
tar w . ~ n into produotlon. . ~ to lntie~ 

lTS.alon .to ••tabUah ~b lq>ro'111118Dt thOOM, oonirol reoot&;, 
•••• tt.k1n .,.,. th• Dl.,..lon u q>e~m•~ tn iilo.J1\a17 19'6• 

sponatblo tor- d.1 •ln'be~ tn 1-25 Area. 

B.urd, Dre r • . • • (ootobff 1942 to Deoed>er 190.IJ Gtu'bl4o1 i»of!liber 
· iOU te> pm1ent) 4'1btant q>et.rintend.ent, IA'borntoey »l.'t'la1on 

.(later S~rinWnd•nt) .S.th nhatta?1 l>la~ict at A# 1ated 
ln 4M1gn or a tua U1d •W\Joture at Rl4 • Partlolpe.W 
i n 1 t or -.ae •poo~tor, alpha and thalon oountlrig 
b bot0p1o .-~s... n.a1gned ,oount~ labor.tory ~-or MO 
14qula lberaal Dlttualon plant.- . BpeolaU•~ ·ln .nous o~g 
method.fl wecl. 

ie, • a., . • n. • ( rob 19" to eptiem r lMG) t>l.Noilor, ititdlql\l 
u.p&i4'1iient; .OJO#Uli••d aaxl 411'90to<J. Ce.rbd.<do Db naal"1,· .. t 1"4 • . 
Vb'e.oted .and ual . toil tn ·•tudl•o o ooo t 1oml Ulneea••• • · olal 

&Ud$ ~o•ure• 3ob. thoda• · er bu Q~S.01.l_, th~ 
cUtdbu ioodloa1 attontlon to ·hlgh as 20.,000 patients 

month. 

rt.•!i".t • n. - (hbl'UU"y 1944. to P"•ent) ro..t . upet-!Dtendent. Re• 
• pcmdl>iO t'11" aelaotlon . aa 1 t f' qUt.llt d per.owl. , 
t>r1no1pal· oontributlona •re dtriii e1gn a.nCl oonatruotlon t n 
wrlth*.U •£ 4••l et prooea and o • bl 4e1l am ~ 
to •~llfy prooess. Dfrloped •tb<>ds of etperntlcn .i1loh wr0 
Nli•wd. or thffPeticml#Cnn'brano. am re1u1ted 1n • rlier pro-
4uoti~ ln i-eduotlon or penorano1 ~equtnmente Md coat;,, 
tntenolf'ioation 0£ i:rainS. , lal" · •v.ln~ 1n pztooea~ i:atorlnla. 



cer~r1 BEf~Tl>\b'RB-

,· £2LO. • .., ( , h 19'4 to ~ry 1$41) Aeolliant km a.-,._ 
1.DteQier:rt;, Dintot.a op4t tlontJ in oandl tloJ.JJ.zig 1N1J.4bit AJXl WJi 

· opcmolb1o tor erto"4\no ln aoo~ th •tatx!Ard proo.,d~s. 

DJ!!l!Y!r~ll· • ( . .-oh 19'4 to P"••n.t) n.~t a.a, b&llMo~ 
--UO-w10pm0nt Dldeloii. Aaebteil tn pU.C>t plant prodmtlc:m 6f' · 

1p.olal batti..-o. COD:tmted •peolal te1tf) on,....,~ OD"fVrieJ'a• 
~d by p~l'fltlonbeet apeN.tbg pPOOedtftee COOJ'Um'WD 
~rlng clealF O.nelopamnt aotS.'f'ltloa. . 

I.AM, r • · • • (Septeiiabeie 1MS to pre•ent) q;ertn'8n4ent; !Muatne.1 
· · Lratema Dlmlan. gans. .. d aQI! 41"01*1 4l..S..ton tran tno.ptlon. 

•pcmaslb~ .tor Nt.ab1hhno11t or • talaJ7 ~ulea Md 
ttmplc>yee btiiatl t potlol••·• nti-eotlf •upeM.ae11 all tile . cu .• ,.gent 
tunct:lcms pertaSn1.n£t to 1oYatnt, ublto aid labcn- · k~lom 

ana ••M'lo•'• 
tantonan. n. n. "' ( y J.9" tQ •ptember 1945) Plant~··· et up 

i'iqiiiNi'ii8n~ t'" aao.-p~ ot -iulpmetlt Snatallod Ill ~tia AND.. 
It p110H4\il'Q to be toU.,a ~ adsllhd• tton ct letaUs on 

tak1.nz 0901' ln41d.lnr,s ~ oonatn3tlon, Mm1tdottred AM 
DPGM•·~ 4ell . Oha . 9 ln Pl'Oo .. a U..t 

~ nr,. A. • (thy . ~t, Ya.lo Untwntty, Aprll 194~ to 
·· Jiimiijf 19181 auu,ey lMS to Febrmr.;v 19451 ON'blde, · -~l 
1945 to pnaent) ~or, Jarri•r &.•-.rah. l.salaW 1n 
•1eoiJN>~o N&rOb am •~on rooe•H8• 141....-oh on 
cte\Mri "pe.riat:1on am heavy w,. ll••• upe~ and atatea. 
ln ban-let- alMU"Oh nd ct•wl.opmont. 

, o. ••(July 1MS to ~Ji IMS} upe~nt, Pc.t DlvUlo~ 
&aponsibb tor ope-,ntlcn or l*fUl" tllvielon IXi dutribution"" 
¥KJ1Ml' tore e.U pmepoaeo Ill tb ent!fO Jt.446 Aftk. 

-=a. 4._ 4. • (Hovomber lK5 to ~ 104.5) &;>l~t Dlreotor. 
tiii\iO'tr1&1 Mlnttona l>l~•S.cm. f>1"oi»d all .-p1QYl!l8nt act1.VS.tlea. 
ote,an.bed aria 4._loped tS.e1d .. oPU!tlne gpwpa. Under hb 
UreotlODQ ow:r 20,000 pel"aons " "orulted, hi.Md and. rooeoeed 
at •• · .uA· • 

nbo.1~ • . • • ( ~ 19'8 to Bept.m'ber 19") wtr1.ntement, P r 
til Ion. · et.lied out ot ret'"1oentt be np"91tmted C&rblde in 
•ppro · · 1 ana ao-0ept&Doe ot ualsn tor ~r home ~ dlet1'1butinc 
·11y11terci. · otoge.n!s-6 tho 4t'd.1ton &'24 tr&uguraiie4 OJ>'l'lltiOnil alld 
dlreoted th d.l'lislcu until lea.vlnc Noe.use of · 111 b-.l.th,. 

hl.11, J ...... (0.04'rDJt 1~ to pr ... nt) .U•llilant uperlnte~. 
Prooeas b!vlalon. Set up pl"OOedUl'GB tor tra.lnins and V&tnetl tirst 
aupe"1eoro and tonmn on job. PartloltaW In 4•w1 nt o£ 
oentrr~l p a. Directed aad auporvlsed •to.Jot:..up or fir.at 
oaooa.t'iee Or nlaed Aron fh.1r:>e"1sS.on eet-Up. loo a1m'tod 
C<lse I'I and •27,. 
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eer4 r1 e!r4T17'UPt8 , B., . c. • (~uary 1"4 t<> preaent) Aesbtca.nt b1tt \lpe.-lntiendettt. 
rooeaa bl'wb.loii. ff.rtlolpat.d u rth&l'Ch en:;luffr on · cllAD!.OO. 

•qui . nt tor pll:ot k at t · . &Ute ln c>r1gtJlQl 
arein1sntlon of.' •bU't 1eb-up, IA~r . 7! ion or 

. VI, then the CllXlb noa ...-o I X! 

Jtol)e~otio!•n;J.:~~.;.=1~ ;:..-:;~b;l.r!!;~11!:0~t! 
pol.lc1es ~ proo•Our-.s. C>i-f11.111• and cU.rtcted • cur1w1 ~e 

.· 4-•J>O...-nt41, Pl"Omul te •JU"~ ••our.1ty " ·u-
lats.ous. 

e • ( ' . to pro• nt) . . . 1»upe~ nt., ProootJb 
~l:valon. teepo.taalbi. tw crgtlilllD.tlon Md •1'JerT.Ulon or -.n •h!tt 
peraOJmel ln the DlTS.alon am ltfi aux!lJAJ"y d rtancntc. Jnstitutod 
t.11 .job 10Wule and Utl.cm*Jlta (lnoludlAC •ut>ezi.rl.aory) tr 
beglnnttir; ot tptro.t;l~.. . lol ~ ~ All · jor cl:oe,•ll.ona 
comernlng ~ tlote poUoS...o., 

1t Dr• • • • (a..nuar, K* to oo~.- 1NS) ~r l,J,falol•t• 
r&a qn Gwtopc.nt··Of qu1ptli0nt tor 14lJC o~ fYI ..na 

tor ~.. · - ~ or c8rf: 'tr ·6 • ~tod rk on operatme 
•thOda ~ a P9 ~ . r-a r o .l*O~r t1eJd 
luia11A'1ou. 4a1S..W in 4••1~ ·ot ~ ·~••d l'.AboN.toz.a' •c"• 

1t1.aau... • • . .. < . • •~ey 'be ..,,. . , earot.ao, '* 
i to proa;nt) '8aJT1ora ~ct ~or. J;A: :'*"¥ 
1'.>1$lon. upeM'iaea re•oaroh on mlln:I pbuos or blirrier . or-k tU'lt1 
d•w.J.~nt. Priaolpt.lly ·c;oDae 'With U and!. tlcm.S ot n 
abllorptlo1'l. f.nd dl1tillAtiou of f luol"OC&r ona, th poroa1ty 
.. .-~nu or ba.m•r. 

Jlewlo[Oa'' • D • .,_ ( peoiAl Etlg1.aeor De . · t . b~ry 1944 to Ootol>ttJ' 
SJ dirbia•• OotQbeJ" lK5 to pteNnt) •1J.':Xl E%J{;inet1'. .• 

•poml'bl . fO't' •jor part Of ·• lgn ..- 1.opt10nt t tbo 1p901o.l 
aaaay oh!aa U. d ln tho Jat)Ql"Q.~1•s tor d.Wrmbtion ot U4Sl5 
eonoentrt.t1on tn prooeau I~ Deeipetl • ~ 1w •UQ• 
o•••tully uae4 ln the p~ooe••• 

Nomk~ .. ( ~ 19'5 to April 1946) '4'•rv.hor, ~ Btoordei­
nt. ....... d tn "•"'f'Olqpmt:rnt a.IJ4 dejilgn or h1t;h -.ouum 

-.lvea and •ClUlpmont for "'-i:hdnt.11141 .;>f ml;mrbo a&mpltJs Of prooeaa · 
e tram the •trelw. PartlotpateO ln 4•elgn. aJk1 dowlop::aont er ltnD 

noord•n uaed. at l46 am put thm into we. Organ!.1ed and •upervi•ea 
the line reoord•r d.epal't:»ntJ aa neponai.bl• trrr prooedu.NS a.nd tflr 
t:rainln,... o:f' sup•rviaora nd operatora . 
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o•,c~ J. v. • (~~r 1948 to JUDI b ._ ) 1eotrioo.1 Dbtt'lbutlon 
~neer. (On loan tr OOM-oll tid e>D. o~ Of 1 orlc). 
Dbootod. J>"*OpeJ'Clt1~1 oheekn or loc:rtz-1oo.1 •va~ OtDu:il•tta 
anct •tf>&nl•~ ·1e1d ~re.ttono S•l>t1oii, Eleksttlcml S1*1mxa 

·· rat1()?UJ ott1 • DeYl•td · ... !illlhed rk ~t aD1 •to 
ta try& whiOh .. daptied as •tamard ln th 10ho1 plo.nt. 
WJ~· L*·~ -.!Id fqM!trft•ed. nitoh U.e Ucma, 

· br~ A. • • ( . y 1945 to Septasber 19'6) em.or S.•earoh 
Rnan;eJ'• Ull*eoted group ~Ch •P~ ~llex ~~ tor ~6 
p~. . Wl~ -.ey or th$ b;>rof9ll0nta · 1¥1 o~e tn d•d.gn 
H11ultme th.la ot>Ol'41mtltm. 'COUo.bo,_1'9<1 on oooJ,a.nt ~ 
in-OQ~ . Vf'tey ot -~JAle• aDCl n, 

rri8h1 R• .i.. .., (~ 1965toOotobe'r. 19A5) upwd•w, , tloni 
ii8a!iii Ulilt. F.41~ WJ.~1 _,. tiom .. ,,.,.1. -.rriN4 un5.t 

n . al Ud ct.el ohangea 4ttrb lnltlal opnatlng •ta. '• 

Ple , • • • (~ UU preeent) . -.roil ~, .U•lttoa 
on Gulp; 4ewl~t -.nCt teat or ' ~lng 'bJ.oftn •Di 
eleettrlaAl Oontl.'01 lt"Cndt.. . 

Pa..8LDr• • c. (~ ~ ~ fune 19'5) Teo)lnioal ASA• i» ~~ct 
QLm r. fi&.ctA(tcl •tliat.a on tllpba ~lA f.!l~UD'ben at . 
. botiator1••• ~ oa1~na1att.ona OX1 pkitt prod.Wttlcn:k took po.rt tn 

design of pbytS.on). a12d ehn!oa1 labcn"rltoi"l•P at Op.k ft14 • 

rowo1At:a;,:n! 1t l~ ~rk, b=~t!a . J 8 a1~m:tn:=:rte!:!8°:t' 
Oak Rid • M •t ap otigS.$1 -.!ntoJanO or 1&ti0ll o.nd 
roocta'"•• Reaponalbl.e tor layout or Ccmdltlozd.n But.14 . ~ 
~b.ine ·•hopa. Oi'ganlaed ubtil&ltaey di ~n · or DllJ.ntoname 
Di'llllon. tncludlng tho · z-igl.Ml •tid.mer!n.r; ••otton. Dlnowd 
oool'dllatlon ot tt.ld acttvUsS.ee or ~a wt• ton1'truotlon 
oo~toiaa• 

~Stf!• • • ( aazi.\N? 1942 to ,.~ l"4J Oo.r'blde, Fobttary 
i~ to ep1MtJZlhet' 19'S) ~nt Bea4,, Ltt.Oore.tory Dl...S..lon. 
Dll"eot:lon or ftllM.l"Oh ·. . 4e · l nt t.nvo1wd In ••ttin" ~ o9lrl:t01 
ai.).yt!.oo.1 •thoda tor oOUD dlttuaion. tb.'"8 lnoludtd ap.oj.Ql 

•"'-l'Oh ch •••lbpid tr'ot!i, . 1'tJ-auble~tlDB ln •W.l't-up o.t 
·•oua th• l 4itt\lalon sats. 

:Rattnty, 4. • • (V.C~r lM2 to amt) Obatr..n or ~e ~. 
birblde iiicl Ce.rl>on CW•ls Corp~t~ lf>ok pa.rt In tho 
or1 ina.1 con ct ~gott.tlona. IU.1•eoted and ••t poU,clea or 
~batslon wt.th 4••l._r aZld ther ~-,.. .e 41NO~ 

responsible tor -.11 4~ e1ons -.tt•ot1n Carblde•a paM1«)1patlon. 
p01t.olee regardiJ:l8 .the · t1:Q.n Project. . 

eet4 p1 ee•~T1Jlfb'fte 
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ps.~ofhi;! '~ .., (Feb~ l948 to Augt1Jt 194~) •earoh .ntslneel', Pt60'6ot 
eer•• t:N't. Amon& th tll",:t 09.Jtbide nm a (J1pd to Pro38C\t 

CO#Oormd with 4ealgr:t ~ 4eTSloptMJnt ot •Qt.d.tJ*1t tot prooeas. 
P.r~l~Uy, dli-oot.a liAl•~n end ..-..tto•1sn ot p.toaoas pump~ nd 
· ll or th field. "••l"Ch on p · • 1d1t.d In. •tusloe • ·· io, 

JU.loyt;D• a., h• ·• (.~r 'lOAS to ·OoW or ).940) !JJU:i.nt S ,_ . 
: &iiident1 ionz- D!d.Ulont (Ootober 19\1$ to pM1e!i'b) uper~nt. 

· r !>1\'J.al.o1>.t . ;ponal'ble t-or JIO"tr '1t l\,Qd bultial1.at1on or 
11 •<auiPl*tnt tu poivGr bo·ua IA'bOro.to rxt. •ohl.l'l1oAJ. teat · "' 

' .O.pa~tzw.n:rt:. Too'!! '""'~ Boller :" ont am l"O()i'giutlte-d.. lt s 
wll .... ,.,.m.tn &11 riher 4epa.rtmmta. D1"""d ·~ ot 
.;.u5.pnaent to •liltaln t'irm pOnr • ply t Pl'OOe•• • it -.a 
• prlmo roqW..lto to e ole 'Pro . 

· ~l't, o. n. - ( ibt . 17 l to · r · S} ta t Ott oo 
· · · rJ . . . . . t 1~5 ~ ,,.. nt) HeM or ~~l.nfl' ortloe 

S>l.Ulon. R••pontl'blo fo-r x- tion ·r>t w.r ow n:w · 
ot th i>l'V'!.alon and tOI' orr• tlon or ••to.b).ltlhed. &ooo~ 
proo«lurel!l wlt:h r.q~Dte ~r tho Jiulbatt&n bk~~t, 

tJO. ra;• it ~. • ( I' l9' o pre nt) U· t t q>ol'• 
c .-~nae • 1S Proooa Dlvialcmi S ~l:Jd.e:nt or~ both 

Wotd.oa.J. . iion~hnioa.l 1ti:atta fOt> ·~Md , 8.t'lon ct 
~. •w..d pffr-D=al .-.a e>nalbil!ty tor p;rooese p pl-Qble . • 

.., b.i-ge).y t.ns~to.l tn •ohl~ •uoo•••ru11y qper11.ting 
p _ •• Rnl.-d and ao,..ned all deai c . nges Utl. ottn.g proo••• 
eqil~nt. do •l · U~t oonti-1but1on to "81"\ll • S. · 
-as and :-2'1,. 

pobW9~ . • • (F•lmary 19K 4'0· P"••nt) S~l'1'boz- ·.. nt rr.. P·rp0n.Q 
· Iii n.. Aaal•tea sn &t a?l,d de lo t of •ew l ll 
unltit. ' auw ln OJ" ~-t1o ·~·l"'ria lon 'or tluorino 
nltto n •PPl"iP~ion ••Qtiot10, upemees 17 buU4b . l 
.. .a •• 

~!.tt?led• P. • (D o;i;ber 19'$ to peaent) SUI>f>mtDl" PJAntJI;r,Proo•ac 
DMaron. .Noieted s.n bull.d.lz:lg nd ope . tlDt 5 Nld l.O.. gc; !lot 
pl.Ant .. t · · . Ascslsted in IUpemolon ot <>T1glml aou~ hot 
Ol"llJ'l•tlon. ~or b. ·~ ot 100 8-otlon.. B•M'll•s 
~:1 pl.ant. 

eer4 Fl e Ef4TIAUl\O 



s~n, :1. • (Deoe:ibeJ> 1943 to ptetent) rtlao~, lyeta and Repoi-t 
um.w. t .· orkt-. •hltt t\t)eniaot' ln. 11ot nt . lob 
\$ec'.l ln. ~er d•wl.o id;. S,ol bi'(! lll Ce.rblat Un t.st~ 
to 4e.t.mlno Ope tlttg daia• a aponslble tor "1'UloM to 

bl•nt ir 911t.ma &IX1 NOian t)'Wbit1111 Optrat!<mQ to •tt•ot lA!' 
'tings nd lmreaee •ttlcienoy. Ocmtributea i;o ~rouing plant 
· ~tl by ~llel . t1o ~ tJtio lMml'- • al'Jd J'lap. 

inll!la... • s. • ( ·11.1:c, Pl'"1l 1944 to ep~r ~' Car'blde, •~r 
· ~t 'o pre1e.t) hOhn'•l dnear• ProMes r.: t hots.on. .Mailt.ett 

t.n t.il. 01-11oa1 pnbl · u•S.IJWd to -.~•tad ,.1op1tmt -s.w, 
~JAtl. t.11 ec~immtal w · orta. ~M•"'· reMaliOh up 

b •~' · t p~ ot bani.or l · · · uaa.~ ~ ·'*" b.c 
~lti•· . 

rrl?fSLC• c. • ( h 19" tc i-U 19&6) .U•biaut ~- nt, 
''P'liiit ·EiiiiiDffr!ng. s.-n1.1~ COJJdtttoninr; ~ tor 1 .. ntn · 
p~ . ts.on ot •terl.ah tor ooxwwuotton. upenl~-4 ~t•r 
ot Pol'd, laoon;and. Dam perao1U11&l ~ Opetllttona to C&rbld•.• Ot.... and ~ 4-JJ.p ••otloa · PJ.tmt lzlgbNr-1.og_ • 

. ~r. A. . • • ( ibNa.PV lMa to ~r 1916) s Ml1ot, 
- auTfir biw~t otl<m. third Ml..,._ Cat'bide ·ez&fPlo1M 

htred. tq'I' the rQjeOt. Aeela-tod In. the or1 lrll\l bal'l"ler 4e'9lop-
. t o~ Jnlt!atled ooo_pore.ttw PJ'Ograr.z of r-blde, Babll~ 

CQJ'pOl'e.ti.on, am Lia4e Ab- Prod\IDto Caapu.v, ln the •uo••af'ul 
-.nutactur'O ot etteetlft ~J.en. s .. JW'riae4 am iutaltlDC. 
1taleon n Ja.11Qi-atoa-y proctm"tion groupa en · l"l'ier. 

?}T:e • · • • (~ lN3 to · h 1945) .Qalatc.nt upeJ-1.nt..~~t, 
· Suu& l Relations Dlviaion. usuwa ln eatabll1h ad 
Oit · n lAbor ~lationa, !n.tnin nt D~nta. 
Dl:NcW . ooot'dlsbid . io,-nt p . · prooedur Cl to~ 
Nlti~mta9 

rl • A. - (Ap1"1119" to preoent) 8upe"1sor P1Ant ;r. ~os 
JJ· V!llon111 .tao ted ln 4ewlo nt o · tint ~ · o tttr 
toNm&n op. ton and tn wrltt.n e>perat1Ji. pl'OOedur•s• 1"'1G8 
in •xpedlttnz -.ouum teat P9 • upttM'Uor ln ·~Of 
110 •C>t101'l (lmlud~ ti.ztat bUS.14 to 01)9l'llt.o -.e ouoad• 0£ o•Ua). 
Sup•t'Ylaoe ~7 'build e ln aoe.4e • . 

tors, J. L. - (bllex, h 1943 to .1uno l94$j caro14o. June 19'5. 
'Eo p.roaent) Supe~or, Proo .. a O.elgn a.nd. l>ewlOpment. Ori.glm.Uy 
4lreoted ooordl!llltton of' groupa an c- 't4t ta. later. Mac!ed •et 
•eotlon tor ~ld... .Ade.lstQcl ln be.Die d•Oll#l Of .2r.· A%ld ""27 t 
OJ" nbod and 4lrootod •tart-up experlmmtc.l nma. 

- -· -~~-~~-~~-~-- - --~- ............... 
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r' 194S to p , act) Asilatant . upetlntemielltj 
upenll•d ·~ ot 8QS•2X1 tht> · rJ.meJitlEl.l 

tiu1idlng. Dino · c~ or tlrct opeJ!Atln mte. Dul 
obar8(> or re.tot i;tQ.lnln aQhO(>l tor ~U\ln feat ·Qpe tlonei 
UIHJlll""l:ll!Jl'!lnta. tater ba·~na$11t ~ tnto pro4ur>t!on. 

WhltehouaeL. n. G:· ( ~ 19" to ~*"Y' 19'5J C&rbs.4~, -.ry 
. i0i5 tO M~ lNEl) N•lato.nt h••roh DJnotor. Aaelatea 1n 

llulo ~1•r "9••l'Oh at ABs~ u aaabtant re1earoh 
d.J.rootor to k'kellto COl"poro.tlon. Dlr.oted aJ:ld oonduoted 
•tiaal s on .u plaaes or. t».rrl ri i-odmtion Dtl p•rtormanoa.. 

· oeboke~- • (1eu.z, ~t=beJ" 1~2 to s~r i.KD1 C'lal"h14', 
»•P™r lM~ to April J.NG) Sen!.or 111191 · ~r. .Ud.eted 
In deel ct 1DObllo untt • . upem•td ~ on blialo pi-ooeae · 
4••1 pt.t>tS.OulaJ"l.Y t.n · nt of g&a•»• 

o04bl'1d.ge, D. B. •df::!i-uaey 1945 to proaent) 8\lpeM'laor, 2-~h. -
d0li!\1o&a iid . .. d 30 p«n"tlon t l1'8•Mr'Oh a.mt •ta on o 

bJ.oweni. , 

/ 
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S+:1!!1Mcinl ' • t . 
neutto.l.1c1n pla!lt, 2.5 

~~~trnt·,~ Dre.no 12.11 i.e_.~ 
Alpbo. eom*bl - a.a 
Al.spa h1' P• · L.t ' 9. 6 

·um1M· e.10 
Ambient 1r1 6 .• £ rt 

rs.can lnd ·tr3Al l 1 io.9 
,_w.<.n~ aol.ution,1 6•3 
AndQ:n:JO , • •• lst Lt~• l2.2 
Aro ·er, 1. . • jor, 12_.1. u~e 

the . lant,1 1.1 
, Proeose · · tl'cma• U:(t 

Arc!stenll, • c., . s 
pooSAlS..od Tm ns.ne 

10.6 
Ase!Btnnt Plant s · rlnton4ent1 

9. 0, 12.s, 12. 11 
Atlnnta, ., 10.1 
A1;omic bonb, 9. 0 
iuitiUAr/ sor;r:·oo .• 1.1, 4. 5 ff 

Il 

rQO .. Plan ; 2. 5 
lo9, 6. 3, 6. 4 

Duroe.u a. tnos, to.4 

c-214 • 5.e 
CcdmltDf e. s 
Ccllet tluori4 , G.s 
Ctu-bltlo carbon c OCLls oorpo-

ro. tion, 1.1, 2.1 fr, .1. s.2. 
o.ie, a.10, e.e. o.,s re·, 10.~ tt, 
12.~ ft~. ie.a 
!'bo 0~10 

Jlarbon dJ.Qidde, O 
on trapo, .a. .~ 

oasoo.a · u1 nt, 1.1 
Caso ope tton, .11, G. 4, c.s, 

s .. 1~ . 4 
Cente~, c. •• 9,.G, 12.4 
o • ., -:. uthor1ty1 10.9 
C in otlo , s.s 
e ttn.noo • , 10.1 
Chl-.c:l:llo o d, 6• . 
Chrye1or Oo ol"(l.tlon, 2.~ 
Cl oo.nln 2.6, 2. 0, a • . 1 6-.4 
Cllnton ~or rlqi, G. 61 10. 1, 

10.1, 10.e, ie.-e 
Coo.11 7•1 

· Cold tra. e, s. t: 
Oo · 11, n. ~- 12. 5 
Coo::nndin ne~l, Army Sorvtoo 

o~o,. 10.6 
Conditio _ g, 2. , 2. 5, 2,e., 5.s-iit•G• 

.1, . 1 c, s.2, . " 
c t tl! ~ plant. 2,. -.2.s, e. r 
Go co of Industrio.1 Orf1m tSi , 

10.? 
Contl'Qot 

12.6 
Con oto 

· •7405.en 
•7400«tn 

··.;.740·1-on 
t:O'i-en 

6, l.l, 2. 2 ff 
~ss. 1'•2, 2.1 ~ 
19, · 2. 4 
~. 1.2, 2. _ rr 
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I 

F ·· t, .• 2. 10.~ 
Fire prown;M.on1 9111., , 2, .s 
icoicm. G. G,, o. 

. ioo lo oountor., a. G 
FJAoh ocnd O?l!ll(;, .c 
1uora:nn.t1.on (s~ ot¥l.it1onin ) 
luorino. 2.~. 2. ·G, 2. 7, . G, 
s.s ff :1 G.1 tt 

Fluoi-1.oo . cU.ep000.l plant, G, .1, 
e • . ,10 . 

luor- · plant. 1+1• 2~ , 2.-7, a.a. 
e.e tt s.1 

Fl\JO~ • G.t'l 
luorolubos. u.e. 6. 
a ., . CO.!l,I · Dav!.G.1 lncu 1. • 
2.4 tt, n,.1. •'• . 4 tt 

r, . •• tt. col., 12.2 
1 011. s.11, .,.1 

, J., ~; Sn,. 12.1 

rlnton6ont, ia.s, 12.4 
, · I 6 

.6 
, jor 1, 2,1 
9t?• .s. 

12.4 
e.s, e.10 
~.s 

• 



~ 
.. 
; \ 

) . 

Inopoction, o.s .. 
Colla, G.10 -
Co:ivortors, G.2-0.~ 

Inntrur:x:r.1to, U.S, 6.11 G.3, 5.~» 
c.s, c.5, 10.<'.1 

!ntolH.eonoo e.nd Socu!°S .. t y Dro.nch, 
9.7 

Intercoll cooler, G.1 
Intoroootional collo, G.9 ff.' 
Invoroe recycle, 4.G 

Jolnnneoon, n. r.., fujor, 12.l 
JohmHopl:ino Uniwrsit"J. 2.c 
Johneon City, i'er..n., io.1 
Jonos Construction. Company, Inc., 

J. A .• , 9.7 

K-21, 2.s, s.4, .4.1 fi, s.2 rt:, 
a.2 ££,'1.2. a.1 rr, s.1 

Keith• P. c., 2.1 
tcllex Corporation. 2.7, 4.1, 8.16, 

n.1s, 9.B, e._1 
!relloge:, u. w., 2.1 
Kellogc c~, M. w., 2.1 
Y.in.o~r. n. n., D.6, 12.1 
f:l.ossner, n. n., f.njor, 12.l 
Knoxville, 41.'a~'le, 10.l 
Krot::er, A .. o., 9.6 

I.nbor Trol.c.tiono Depe.rbcnt~ 10.0, 
. 10.7 

Iaboratorioo, 6.5, c..c., c;..1 

I.oak aetootor, 3.3, 6.G, G.G 
I.Do.k tooting, 2.s, 2.u, s.2-::;.4, 

s.3, 0.2, 10•·2, io.s 
L1brary, u.n 
Una, Ge91 G •. 10 
Line reoordero, 6.G 
Liquofuction or UFG• 4.G 
Liquid n10r.:nl Diffuaion Projoct 

(190«!1 6-.50 Project) 
Loe Alru:ooai u. iz., s.r. 
Wko, c. D., thjor, 12.l, 12.2 

IS 

I.Mi.son Sqmro lu-ou, 2.? 1 G.15 
I~intena.'100, 2.G, 2.c, 4.o, 4.lo# 

6.G, G.C, G.4, 10.2-10.~ 
I.hnh1ttn..'1 Diotriot, 2.1, 2.7, O.lG,, 

0.1, o.G,, ·o.G. s.?, o.s, 20.s, 
~. 12.2 

lhro!nll, J. c., Ccl., t.l 
thee 6poo'b:-o::ootcr,. s.s. o.c 
Ma~D.G, U. a., o.c 
Uodicc.1 Der.arlocnt,, G.2 
Menphic, i'onn., lO.l 
llf''-. 6.0, e.B. ff 
f.lilla, F., 0.9 

· l!ilunukGo., Wis., D.l 
.tJoiature, s.5, o.6, 6.7 
MOn.Go.nto Che:::lioe.l c~, 2.1 
Moro.n. J. J., lli jar, 12.l 

lnohvillo, i'enn.. lO.l 
lntioml Lnbc.r Helntionn Boord, 

10.7 
N:ltioml Hoster cf' Scienti.f'i.c end 

Spccic.lizocl Porso:ll'1ol; ·10.1 
lioutronu, 6.G . 
He\"i York, n. Y., 12.S,, 12.5 
?levt York Ju-ec.., 12.l 
Trinr,uru Fo.llc, n. Y.,, iz.c ;;>(76 
?!ioholc,, r.. D., Col., 2._t._2., 7 //'J J 

- .. ,. - ....., /::.> 
~ .... , . ,. - -
ffttrogou, ::...1, e.c. ~.s, 4.5, 

4.7,, 4.s ~r. s.1 ff, G.10 
Uitrouo o:dd6, 

<nk ru.ago, funn., 10.0, 12.r;;, u~.6 , 
Oi:"fioe or Prioo Adn1n1atra.tion, 10•~ 
Off'icar-1n-Oinr~ (Goo lJnit Chier) 
Opero.tioml errorv, s.~ 9.5 
Oporationn ON'ioo, c.15, G.a, 12.l 
Opornt1ons O!'f1oor, 1.2, 12.1, 12.2 
(bzyi'luoride ~rolyaia produoto,, 

s.6 



P~io.lly proceoaod ntool: pilo. 
4.11 

Porfluorodimt!:Wlcycloha~"lo {aoe 
Coolant) -

f-eri'luoroheptuno. S.l,, s.4-Z.G, 
s.v-s.o, 0.2 

Perl'luorovinyl chloride, u.s. G.9 
Peyton, H. J., 12.l 
Pilot plnnt, G.7 

~o stngo, c.e , 
64 Stueo, 3.1-S.2 

Plant I, 4.9-4.10 
Ple.nt II, 4.o-G.10, e.s 
Plo.nt e.i.r, 6.4 
Plnnt Opero.tionc Branch, 12.1, 12.2 
Pla.."1t Oparationo Group, 12~2 
Plnnt Oporo.tiono Off'ioor, 12.l 
Plant Protootion Divicion, o.s, 

s.10 
Plant StJ?Ori."ltoIYlont, 10.c, 12.3, 

---l:~-- .-~nli ___ \ 
l---ro1yt;o~l00roetcy~ona. 5~9--­

Poplo.r Crook, u.2, 6.10 
Pcmor !'-ailuraG1 6.2 ff.' 
Prooaas bu11d.1.ngr;, 1.1 
Prooosa Div'J.Gi.oh. 12.s 
Prooosa Division 6uporlntent'.lent, 

12.3 
?roooas L£tar1i::.lc DepG.rt::iont 

Council, s.o 
Prooa~w ~mining Scllool, 10.2 

P.adioa.otiv1t'J. 0.5 
Radiic. s.c 
Ilc.f'ferty, J. A., 2.1 
Becon:11tioninc. 5e61 6.2, a.lS 
P..opla.oerxmt iraining Centore, 10.5 
~oroon C~ny, 10.? 
RQgoro, Tle II.1 · G.6, 12.2 
Rucker, Ce u., .J:t., o.s, G.G, 12.~ 
RumlinE; teat otnnd.G, 2.6, a.2 

s-so Project, 2.4, a.11, 1.1-1.s, 
n.u;, o.e 

Sa.fc~r c.oo Seouri ty Bm.ooh, . De 11 

9.7, 12.1, 12,2 

So.i'ot-J Dopa~nt, o. 2 
De.fe't\v Zoction, 0.1 
So.f'et-J f.U?Orvioor, 0.2 
&All IAbo~torieG, 2.s 
sc.ru.tar-.r wn'b::lr, t.e 
Saa.la, pu:ir, c.s, G.4-G.G, G.2 
0 Stnro-t.'-1a-ru.do", olu1)o, 10,.D 
Sheldon, G. ~. E., 9.G 
Gido pureo oj?6mtion, 4.~. 4.a 
Soditt:l hydro:d.do, G • 9 
60001.o.l che:::d.oulo, c;.G rr, 9.S 
si>ooinl Englooor Dotc.chroont, 10.s 
Spacial l.b.Za.r'do Cocnittoo, 6.G 
Specirioo.tionn, 2.6, 3.2-s.s, 5.G, 

s.lG 
Spe:-l1ng, c. c., 12.5 
6Q.u1roG 1 Ae 11. 1 0.16 
Stago coolorc, o.1, 0.2 
54 st.a.ea pilot pla:r\j, s.1-3.2 
Stnn<Je.rd Oil Ca::ipo..ey of ?Jew Jeroey, 

2.1 
Stokea ?.nchine Cor~X1.n~t, r. J •• 5.G 
Stovroro, J. c •.• Lt. Col., 2.7J 12.l 
6~ of£ic1oncy, a.4, 0.11, . s.10 
surge ror ?urge, ~.e _rr 

9812th Teoh..-15.oo.l Service fu~t, 10.s 
Tonnoocee VO.llc:t Author1 ty, 'l .2-

v .s, o.n, o.9 
i'oGtine 

Au:d.llnry syataI.1.'.l, s.2 
F.qui!Jt'l01lt, s.1 rr. ~ 6.2, G.G 
Inntru;xmtc, 5.1 rr 

Tbo::7poon. n. E., 2.1, 12.~ 
Trrdnin~ Dopnrti:xint, 9.2 
tro.ininc or personnel, 2.s, 2.G, 

5.1 
i'ro.ilsportntion Pepo.rt::lcnt• 10.9 
i'r1cbloretlzy-lent;.11 ' G.3 
furbo-ceoora:toi"G, v .1-7. 2 

tJ.hela.okcr, A. A., 12.G 
Un1on Ce.rbido and Cari>on oorpo­

rntion, £.1 tt 
tbit Chief, 1.2, 12.1 
ulli.tod GM, Ooka, e.nl Cbe:n!.oo.1 

l'iorkoro or &:lorioo., 10. 7 

·SECR.E~ 



v(\ou at l'tntn!n,... School, 10.2 
a-otn1n teotlnc ( eo ~k !entin J 

\laow:.1 f.ntinB ti• · • . 
n •io, R.: • o. 
~bntlon c e• .ti, 4• 

'. 
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