V- “

S RY2EESVRS
Ocec?%%

tgsgp
ESa

jJfettfjato district WilIsUrr~n

€?2aseo«$ "N EEL£u*lon t5&-&5 1
al™t — "rstt\<txral &* £, v.I*zZv& &

REDACTED COPY

O]>SBi*GAT«ON  F.WCSLLED

moft o::. T
BY AUTHur.

AN Le)<EIRTIN

PETK  SYjilzin

Department of Energy Declassification Review

Determination: [Circle Number(s
1x Rev!ew Date:~ 1 £i_J1J "Classlflcatlon[Retalned ©l
Authority: Q DCS3 DD ZjCiassKIcatlon Changed To:\ #

~Cbntalns No DOE Classified Info
Name ¢/ f 4.Coordinate With:

~Classification Cancelled

20- Review Date;
il C Uigd B keted
Authority: . iQ ﬁ'&[ﬂ% rackete

Name:



mimmu district history
BOOK 11 - GASEOUS DIFFUSION (K-25) PROJECT
VOLFSS 1 - GBIBIEL FEATURES

i, &5 dfitry

' Hs transmittal

ThF* aocumm i )l
«Iti the Atom ic K- U54 o .
the disclosure la ajly majusett tf»

dfi- Untuloiorlaed V






a ssass.: &

PGRKHOPJ)

This introductory voltrao presents a general discussion of tho
main features of the Gaseous Diffusion (K-25) Project, The purpose of
tho Project, authorisation, theoretical foundations, preliminary
planning, safety end security aspects, coats, End administrative
Orfa.nizat20n aro treated, and a brief overall doaoription is given,
with as indication of scop® end magnitude, as well as a statement of
problems posed by the decision to utilise the method of gaseous dif»
fusion* Tho various aspects, eo listed below, aro dealt with briefly*
In general, when greater detail is desired, referonco should be oade
to succeeding volleys of Book 11 as follows#

Volmao 2 « Hesaareli
Volusao S «* Deslfsa
Volume 4 <« Construction
Voliaaa 6 *» Operation

Activities described in Volunse X extend fror. tho earliest CGED
contracts, aO(satiated in July 1941, for the study of tfoe diffusion
process, to 51 Deeecsber 1946, e* which tirae all basic phases of the
K-25 progress of research, design, and construction had been effectively
completed, the gaseous diffusion plant existed as an operating entity*
and administrative responsibility passed from the Manhattan District
to the Unitod States Atomic Energy Cossrdaaion, Tho tana, HK-25 Project?
is used throughout in the? b.-"ced sezise* and is synonymous with *’Gaseous
Diffusion Project*¥ The K»27 plant addition io msvierjod as a supple-
mentary portion of the K~2C process plant. Ho ret? basic principles

are involved in K-27, and its discussion is interlocked with that of

tho original phases of the Project throughout the course of Ikol: II,

Fl



A nuober of appendices are attached to illustrate the text of
this voluno by neans of nape, organisation cliartc, and a poreon.nol
list* Referenceg indicated by parentheses ac (App* Az)t (App* BI),
etc*, refer to Itom S of Appendix A# Iton 1 gf Appendix B, eto*

1310 Summry contains on abstract of every major subject troatod
in Voluno 1* Paragraph numbers in the Sumnary correspond to section
nns*borc in the min text*

A detailed doscriptive account of tho K-25 Project Tdth special
enphasis on dooifTi and development has boon prepared by tho Eellox

Corporations ''Conplotion Report on the K-25 Gas Diffusion Plant”

(Contract Ko* ?f-7405-9iif>-23) January/ I, 194G - 3r* B* havoy, J, F*

Hogerton, and J* E* Arnold* Oils report has provided an outstanding
source of refaronoe during tho preparation of tho present work* Boro
extensive treafeaent of the design and engineering underlining nany of

t'0 subjects discussed in Book 11 my be found by consulting the

Kellex report*
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N Introduction# & Sis goal of the Gaseous Diffusion (K»25)
Project was the large scale, miti-stage separation of Uraniuf5>»235 fron
the more abundant non-Ffiseicnablt; Branius-238 by utilization of the
principle of molecular effusion* the eospleto novelty, both of the nanu-
factarin- process, and of the process as.torlal, sado neeeseary a xsx%cr =
program of fuadasjental research, developiasst, engineering, desire* con-
struction, end operatic®., involvinr* a larre maabsr of university and
industrial eontractors# Basic authorization ms obtained fron the
President# ??ith tbs general dppr&v&l of the 5-1 Cosaittee of fee Offieo
OF Scientific liesearch and Pevelopiaeat (OSRD), and the Military Policy
Qoiar.ittoe, ligjor Qeneral L# H* Orovas directed the general policies
ttador which the Manhattan District carried an the work*

2* Basle fheory* *» In 10S8 G* Bfthn and F* Strassssnn diecohered
the phonoaeaon of nuclear fission in uraniucu It ms subsequently
realized that the fission reactionms due to the mr i ® isotope cfF
atonic welpht 2S5, and that the reaction oould probably be cade to sus-
tain itself as a chain reaction with the rapid release of tremendous
quantities of energy* The problem mo therefore presented of eoncen-
trating tirar.iun*2£5, which exists in natural uraniuD only to the extent
of 0*714 per cent* The task is complicated because of tho seal! differ*
ence in the aton&e msoes of B*230 and 0-253* which difference miat forta
the basis of the operating process* The ncthod of paseous diffusion is
based upon the estperisenial finding of Sioraas Cratoata In 1829 that the

rate of effusion of gases through snail apertures is inversely pro-



portienal <tbtheir nolecular laei™hts# Tho only knowa feasible working
substance lor the proooss ms uraniun hox&fluorido* tFs# «5iioh can be
easily volatilised* The process equipment installed lit K-25 consists
of t iongthy eeries 0s” Bcascade** of diffusion stages. Tbs “-COliVert®r
of each stage is subdivided into a cooler and "diffuser**= Tho diffuser
la & tank-like piece- of equipment which encloses the "barrier** the
barrier is the heart of the process, and consists of a thin, porous*
Eetallic membrane containing billions of oubniorosoopic openSxigs per
square inch, The stage ®B punn” supplies the converter continuously
with undiffused gas from the stage above, raised with diffused pas fron
the stage belosr* The cooler removes the heat of punning and sj&int&itss
a constant operating tenperature* Conditions are so arranged that half
of tbs gee fed to <fee converter diffuses through the barrier# becoming
slightly enriched in concentration of tee lighter comonent in accordance
with Cuban®s tm?, and is delivered by the stags ®A ptsr>" to the nert
higher stage. The renaining half leaves the converter, passes throurdi
the control valve, tshich maintains a constant converter operating pres-
sure, and enters the suction of the next lotsor ctage!B ?ued/TF Product
EHterSal ic withdraw fron tho MtopH of the cascade. Depleted waste
leaves at the pottontt™

Zm  pjmreiiir of the Project# - In July 1041, 03BD contract
OEKfcr-100 ms aoardod to Colun&Sa University, providing for investigation,
of the raothod of gaseous diffusion a3 applied to uranlun isotope sepa-
ration* Contract OEMsr-406 wao nest aisarded to the Il. W* Kellogg Coapeny
for further exporiaental and engineering investigation* After the prc~

lininary production plant program ted been reviewed by the 0GJ) S»1



Executive Committee and the Reassessment and Reviewing Committee, it

ves decided to construct a 4600 stage plant to produce 1 kilogram per

day of U-235 at a concentration of 90 per cent. Arrangements for the
work were concluded in, secret letter contract Vi"-74G5-eng-23 awarged to 1
the F. W. Kellogg Company on 14 December 1942. For security and accounting
reasons, Kellogg created a totally-owned subsidiary, The Kellex Corpo-
ration, which was to be wholly devoted to the K-25 undertaking. Funda-
mental research was carried on at the SAM Laboratories of Columbia
University under OSED contracts OMsr-106 and OEMsr-412, and, after 1

May "1943, under Manhattan District contract W-7405-eng-50. On 1 February
1945, responsibility for the SAM Laboratories ms transferred to the
Carbide and Carbon Chemicals Corporation under a modification of con-
tract W-7405-eng-26. The Kellex contract W-7405-eng-23 also called for
extensive research and development, as well as stipulating that that
corporation have overall responsibility for planning, engineering,

design, and development of the Project. A number of specific phases

of the research program wore assigned to various other laboratories as
subcontractors. A large number of additional firms participated in the
immense design and engineering program, under general Kellex supervision.
British assistance was also obtained on various theoretical m d design,
problems. After a thorough review of all phases of the Project from

the standpoint of cost, completion dates, performance, and capabilities

of possible plants, it was decided on 18 August 197? construct a

plant to produce material at an isotopic concentration of 36.6 per cent
U-235, and on 31 March 1945 the "K-2? Plantll, a side feed addition plant,

was authorised, in order to increase the production capacity of K-25.



Diffusion plant construction was accomplished principally by the J. A.
Jones Construction Company (contract ?;-74£l-eng~11), and Ford, Baeory
and Davis* Inc. (contract ?1?7-7407-eng-19)* each under the supervision of
Kellex, and each assisted by numerous subcontractors. Operated prin-
cipally by the Carbide and Carbon Chemicals Corporation under contract
"&-7405-eng-26, the plant has been iIn production since March 1945.

4. Description of the Project. - The K-25 production plant is
located at the northwest comer of the Clinton Engineer Works military
reservation. The process area includes the main cascade of 2892 stages,
housed in a series of 51 contiguous buildings arranged to fora a single
large tt-shaped structure. Each building is subdivided into from
three to fourteen six-stage ncells'l which are the smallest individually
operable units. Auxiliary facilities include systems for feed purifi-
cation, purging, surge and waste handling, process gas recovery, and
product removal. Service installations are also provided for mainte-
nance facilities, and for supplying compressed air, specially dried air,
cooling water, and special coolant, in accordance with process require-
ments. The conditioning area includes principally the conditioning
building, in which a large number of cleaning, fluorinating, and
maintenance operations are carried on. A sizeable florlne generation
plant is also located within this area, together with a disposal unit
for spent conditioning gas, a nitrogen vaporization system, and a

270,000 pound per hour low pressure steam plant? The power plant area

includes a boiler house for three 750,000 pound per hour coal-fired
units designed to produce steam at 1325 pounds per square inch and

9350P £ turbine room for 1A turbo-generators with a combined rating



of 238,000 KX, e storage yard for 250,000 tons of coal, and euitable
switch house and pump house facilities. The administration area iIn-
cludes miscellaneous office buildings, laboratories, station houses,
& cafeteria, a dispensary, and a laundry. The L-27 Area is a struc-
urally separate annex to the /sain process area, consisting of a 540-
stage cascade complete with auxiliary facilities, and so connected
Kith the Bain buildings as to form a 'cascade of cascades'™. Some-
times referred to as 'the largest physico-chemical process in the
world”, the K—25 plant represents the fruition of a research, de-
velopment, design, and manufacturing program which was spread through-
out the nation. The greater plant area encompasses some 5Q00 ecres.
The cascade 0" is one mile in perimeter and one quarter mile across.
The size of the installation, which had required 60,000 carloads of
equipment and supplies as of 1 January 1946, is typified by the
following: the plant contains 7,500,000 square feet of geometric
barrier area, 8,700 process and coolant pumps, 100 miles of process
piping, 130,000 specially engineered instruments, and 500,000 valves.
Auxiliary fTacilities include one of the largest dry air installations
ever constructed and a 170,000,000 gallon per day cooling water plant.
The power plant is the largest steam-electric station ever constructed
in a single operation, and a 200,000 gallon plant inventory is maintained
of specially developed process coolant.
Major Problems. — A host of problems of unparalleled scope
e and complexity were inherent in the K-25 program. Outstanding amoung
these were the evolution, development, and large scale production of

barrier, a totally novel and highly specialized material. | DI LETE')
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/ Tho factor of corrosion was a dominant con-
sidoration throughout tho coureo of the program, In order to minimize
t5-¢ offoots of barrier plugging, proceoe {p.c consumption, prooecs
etroan contamination, ana equipment deterioration, elaborate procautions
woro taken at the K-25 plant, and at many of the points of equipment
fabrication. The aggressiveness of tho process gxc was multiplied by
the large volimes to be handled at elevated temperature, end by tho
treasndous exposed surface areas within the plant. Cleaning and
conditioning procoduroc, cot up to prevent contamination of the process
ctreom, tore based upon specifications approaching those of a hospital
Burgery T?ard. Leakage of atmospheric air into the process eystom
\Tould be of such disastrous effect in terms of UF" consumption, streamy
dilution, and barrier plugging by tho non-volatile reaction products

of UFg trfth atmospheric moisture, that it became necessary to insure

that absolutely no atmospheric air could find Its «ay into the system.
Unique tifitness features had to bo incorporated in all process equip-
ment, inciting special leahproof raiding, a specially designed triplex
pump seal, and a dry air enclosure around the entire process system of
6,000,000 cubic feet volume. Special pump3, converters, valves, and
instructs wore required in largo quantities, and a number of epeoial
highly fluorinated, inert chemicals had to bo ncr/ly developed* In
order to carryan’estimted design load of~ 193,000 Ku, it ms required

tfiat a hifdily reliable and uninterrupted source of powror bo available,

SO



distributed anon®” a number of specified frequencies, each variable and

subject to close control* Bio special haeard introduced by the fission-
ablo nature of tho Gubstanoo in process called for careful and thorough
eafotdr checks on designs of equipment and methods of procedure in order
to olirdmto completely any possibility of approaching the critical
moo. Finally, tho preparation of the plant site called for tie
levelling of cany acres of hilly terrain, Tbe raethod of ~compacted
£111” was sclectod, It is a relatively mvr concept for building con-
struction, and involved careful analysis, adjustment, and oontrol of
uniformity of moisture content in goes? 2,800,000 cubic yards of cut

and rill,

G, Safety and £epurity, & Strict and thorough security, safety”,
and nodical program wfa set up and carried out in accordance mnitli
standard District procedures,

7#  Costs, - As of the end of fee fiscal year 1<C, total coots
attributable to the E-25 Project amounted to Vv5Es2,46G,92G, and tho
current estimate for total costs at correlation of contracts ms

£643,703,601,

o, Orpanigstlon ami Personnel, - The K-25 Project v&s headed
by an Officer-in-Charge, or Unit Chief, reporting to tho llanbattan
District Bngineor, Reporting to tho Unit Chief %ore the Uevr York Area
Engineer, Tsho adsinSstored design contracts, tho Columbia Area Engineer,
Viho adninistored research contracts, and Construction and Operations
Offloers stationed at tho clto. The hos; York Area me assisted by
throe sub-areas located in Decatur, Illinois; Detroit, Hichiganj and

I1iImukoe, Wisconsin# Hie JTadioon Square Area., reporting directly to tho



District IIn-Inoor, aa& esrving all District projoote, supplied food

csiteri&l and special ctenioals#






MWEftmn DISTRICT UIBTOUY
BOOK 11 - GASEOUS DIFFUSION (K-26) PROJECT
VOLUIS 1 - GBBBRAJ. FEATURES

SECTION 1 - ITTTRODTICTIOTI

1-1. Purpose, - Tho purpose of* the ffeseouo Diffusion (K-25)
Project was to accomplish the concentration of Uranlun-255 on a largo
scale, A production plant t&8 to ba engineered and built to handle a
volatile, uraniura-containing prooosc mterial in tho gaseoxis etato, and
utilize tho principle of nolecular effusion so as to effoot the sepa-
ration of IF-235 frosi tho core abundant* non-flssionable, U-250, throuj™i
tho ueo of a ion" series of diffusion stages, in each of which a alight
©nrichnent iIn concentration msas achieved*

1-2* Scope, ~ In order to accomplish this objective, a xaa™or
program of fundamental research* developiaont, engineering, design,
construction, and operation was undertaken, Industrially* gaseous
diffusion represented an entirely nerv and untried unit operation.
Moreover, the prooosc mtorial ms a new chemical never previously
handled except in small quantities on a laboratory scale* Research
and development activities wore centered in various university and
industrial laboratories* chiefly Colunbia University* Princeton Universi
Ohio State University* California Institute of Technology, and the
laboratories of the liellex Corporation, -tho Linde Air Products Company,
the Balaelits Corporation, the Western Electric Conpany, and the Inter-
ohenioal Corporation* Design and engineering vrare tho responsibility

of the Kellex Corporation and isore carried out by its owo staff with

1*1



tho cooperation of ninety”-six contraotors from whoa m,jor itotas of
©qulpcsmt woro procured. The mjor portion of tho K-2B plant at

Oak Ridcp tvaa constructed by tho J. A, Jones Construction Conpany, Ino**
with the aid of about eisrfcy ouboontraoterees ihe othor principal priioe
construction contractors v/oro Ford, Bacon and Davis, Inc., tho Willian
A. Pope Company* tho A* S# Schulma Elootrio Coapany, and the Combustion

Engineering Company# Inc. Each of these was assisted by several sub-

contractors. Plant operation is carried on by the Carbide and Carbon

ChonioalB Corporation,

S#5*  Authorisation.

a#  Basic Authorisation. ~ All action In connection trlih
the institution and prooooution of the !>2D Project was taken, and the
necessary funds appropriated, in accordance with certain acts of Congress
which are described in Book I, Voluso 1. Under the authority vested in
him by those Acts, tho President issued orders and authorisations sé&ich
are also described in that volune,

b. ISilife;ry Authorisatlon. % Tfi”or Qsneral Leslie E.
Srovoe directed or authorised tho general policies and directives under
which tho K&nhattan District carried out tbs -rork. The S-1 Conralttoo
of tho OSRD, and tho Military Policy Comitteo, registered their
general approval of the basic decisions involved, vV

1-4*  Adrdnlotratloz*. - Aa with other projects of tho Ht.nhs.ttan
District, tho bull: of tho work done within the E-2S Project me carried
on under \8tar Departerat contracts, Kajcr prinr> contractors arranged
for the performance of subsidiary or specialised portions of the work

under subcontracts which were let with tho approval of the Dietriot.



E«25 contracts wore adrdnioterod by various M&nhattan District offices
sot un to tho field $1fl at tho diffusion plant ait®, each headed by

an authorized representative of the Contracting Officer. Tho adEdni-
strutivo organization is described in Section 8# Further details are

presented in subsequent volumes#






SECTIOtF 2 * BASIC THEORST

2~1» Buoleap Fission* * With the caouoattouo disoovejy by tho
Qeraaa scientists, O« 1&hn and F# EtrasGimnH, in 1938, of the pvK3r.onon.on
of nuclear fission in uraniuq, e turning point in the course of nodcra
physics me reachcd, The effect vjus one in tixioh the clerssnt uraniun
was converted or trensrmted into different elODonte, nc.ec vzxb converted
into energy ecoordin« to the predictions of Albert Finstcin, tmi elcaante
of transurunic atonic numbers mwre synthesised, end & troaaadous rosorvoir
of hitherto unleashed poror Biass uncovered. With the subsequent realisation
tet the breaking up OF & uranium aton v&o initiated under proper can-
ditieno by the inpact of a neutron, end further that several neutrons
\rore released at hirh speed anong tire fission, products, itme realised
that this vital reaction might be cade to bustain itself as a chain
reaction* In otter words, the conversion of part of the mss of a
nucleus into energy could be multiplied billion:; of tltaae vdthin a
very smll fraction of & second. The fission phenomenon mis subsequently
ehosm to be due to tho UraniuD-235 isotope, end scientists turned their
attention to tho study of Exlziode for separating tills isotope froc the
nore abundant Uresiura-236*

£-2, Concentration of Urcnlua-SgS, - The elenent tsrenlua exists
naturally in the fom of various compounds all of which contain tho
Jaatfd as 23236 - 99,2G per cent, U-230 & 0,714 per oont, and UW2S4 »
0,00G per cent, lido third corsponent, present in suoh a eraall waount,
will bo disregarded in further discussions, and the concentration

problen my be visualised as one of separating 07835 from T.M330# The



goal of tho Ifcnhattan Dietriot wao to mate available for military uao
the atordo energy released as a product of the fission reaction, Tho
scope of the K125 Project Inclu&os the enhancement on a large scale of
tho isotopic concentration of U-235 in uranium by neons of the process
of Citscous Diffusion*

a*  Separation of Isotopes, » Hie task of separating
isotopes is well kno?si to be complicated by the very nature of the
problem, Thus lootopes of an element are identical as far as atomic
nunber# and therefore choxaieal propertiea, are conoerned# The dis-
tinction. is one of structure and weight of the nucleus* Attempts at
separation must be based tipon differences in atonic weight* Methods
employed nust be pigrsical rather than chemical”™ and further, they wust
m.lre.tise of a dIfferenoe between isotopes whioh is very slight; ttot
is, the atonic weights of elements ordinarily differ by only a eiaall
mrabcr of mss units# The problems are particularly difficult in the
ease of uranluzi# which Is the- hoavieet of all atoms in the classical
periodic table# Bros a difference of three mss units between tho
aton of U-2SD and that of 15-230 anoints to only 3 parts in 23B (using
the more abundant isotope as a basis for calculation) or 1#3 per cent#
Slight as this difference is, it Is significant#¥ and within tho Min*
hattan District# tho separation has been Effected by mans of Thermal
Diffusion (Boot VI), by the ElectroHametlc Method (Bool: v}3 and by
tho Gaseous Diffusion J,&t?ia¥ which is the object of the K-20 Project#

b* Osseous Diffuslori#- A more accurate designation
would, be “molecular effusion*” since the method is based upon the effect

noted by Thoms Orahan in 1829 wherein molecules Is; tho gacoous state



bond to flow or "effuse** -a™ouril narrow “erturoa at rates ?Moh ttader
riven conditions of teapcwatore md pressure* are inversely proportional
to -he sqmro roo* of tho density or aolooular woidit* 2Zhtw, if a nisturo
of ;-asea la confined tgithin a container possessing a ocall opening* tho
lifter aolootttoa tri.ll toed to eaoap® sore rapidly than the heavier ones,
and a naans ia aij&iiablo for separating mleoulea according to mss*
It Ja iapertaat to noto that tho also of tho aperture auat bo of tho
amm order of magnitude as tha distance travelled by individual rslooulcs
bofcaeea collisions with coo-another#, Tnrror openings would permit
ordinary "Viscous** flow of mtto fluid mss* wltfeout any separative offset*
2-3* < Application of ffiocory*

a* r-rocos3 IaterSal# - Elemental ujroaioa is a dense,
heavy natal, Jho process calls for a gjasoous process mtorifcl* and the
first regniroiaant ia therefore to obtain a ooa$knsad of uranium in such
fom that it trill be susceptible to processing by this rakthod# Aa vzttl
appear in acre detailed discussion (Yol, 2), the material* uranitsa
hezsfluorlde presontad itself* not trithoufc a seriaa of isnortant
disadvantages, but nevertheless as the only teem uranittaroontai&iag
substance v/hich oould be handled in the gaseous state* Since the atomic
iseight of fluorine is' ID* tho mlecular welrh* of U230?" ia 349* and
the nolocular weight of U25%0 is 353* It is important and fortunate
that the situation is not complicated by variation in the atonic TJoight
of fluorine, i*e** fluorine posseases no isotopes of ita am* thus tha
difference of three rasa unite between tho atoms of v-2313 and “>*23

results in a difforonoo of throe rasa unite between the Eolecules of

and rhvins ohoson UFg os tho trokisg. substance* haw*

2*3



ever, this difference now amounts not to three parts in 23S, which is
already discouragingly small, but to three parts in 352, or 0.85 per
cent. Another disadvantage of the use of a fluorine-containing compound
is the extreme corrosiveness of the substance. The problem introduced
by this factor are discussed in Paragraph 5-3~*

b. Process Equipment. - Having settled on a suitable
process material, the best means must be chosen of exploiting the Gaseous
Diffusion phenomenon on a practical scale. At the K-25 Plant, as now
in operation, the basic unit of operation Is the diffusion ""stage”. A
stage is made up of four elements as illustrated in Figure Is diffuser,
cooler, pumps, and control valve. The diffuser is a piece of mechanical
equipment which includes, supports, and encloses the ™arrier”. The
barrier is a porous, metallic membrane containing billions of sub-
microscopic openings per square inch. The cooler is built integrally
with the diffuser, and the complete unit is called a Hconverterr. The
cooler removes the heat of compression caused by"pumping, and maintains
the process temperature at the specified point. The function of the
control valve Is to regulate process flow and pressure at the desired
values. It i6 emphasized that Figure 1 is highly schematic, and is in-
tended to aid in the visualization of process principles only. Detailed .
description of the various items, as well as reasons for selection and
arrangement, are left for Volume 3»

C. Arrangement. - Since only slight enrichment can be
accomplished in one stage, KT is necessary to connect a great many in
series to form a ‘“cascade*’, a schematic representation of which is pre-

sented in Figure 2. The stage ”Bn pump supplies the converter Kith diffused



gas fro® the stage below, mixed with undiiiused gas froa the stage
above. The WA (puiap moves diffused gas or "diffusatell leaving the con-
verter to the suction of the "B" pump of the next higher stage. That
portion of process gas which does not pass through the barrier is re-
cycled to the next lower stage. Process feed to the plant is intro-
duced at a point located about one tenth the distance from the bottom
to the top of the cascade. The operation is a continuous oneb with
respect to time, the pressure, temperature, flcs rate, etc. ere constant
at any point in the plant. At each stage, pressures and flow rates are
so maintained as to allow one half of the process gas entering a con-
verter to diffuse through the barrier and leave as enriched diffusate.
The remaining, undiffused, half leaves as partially depleted material.
It follows that the amount of material entering each stage becomes
progressively less in stages further removed from the point of feed
introduction. For this reason, the size of equipment should, in theory,
vary continually from stage to stage. Kather than make each stage a
trifle smaller or larger tiian the preceding one, necessitating thousands
of sizes of pumps, converters, and other items, together with suitable
spares, four standard sizes of equipment were chosen, the plant divided
into "'sections”, and equipment size made uniform throughout a section,
but smallest in those sections farthest from the feed point.

d. Komeaelsture. - To avoid confusion iIn subsequent
cussions it is well to lay down certain conventions at this point. The
term "A-stream” (Fig. 2) is used to denote the flow of materiel-which is
advancing toward the top of the plant, consisting of "diffusate”™ or that

fraction of the process gas fed to a converter which finds its way through



(

the barrier before leaving the unit. The "B-stream™ is tho remaining
portion which passes through a given converter without diffusion through
the barrier. It flows toward the bottom of the plant. In this connection,
-top" refers to the end of the plant at which desired product, rich in
U-235, is drawn off, and "bottom" refers to the opposite end, where de-
pleted material, or waste, is withdraw. "Enrichment" and "‘enhancement'
are used interchangeably to denote the increasing in concentration of

U-235.



SECTION 5 - PIABBING 0? fm PROJBCT

5-1# Beginning of tho Project,

a. Proiimnary Viorlc uador DSHD, - Various Investigators*
particularly a ;*roup at Columbia University* did mxsh to develop the
theory of the gaaoouB diffusion process between January 1939 and July
1941, at which tirac 120 First of the 0SSD contracts (OSfasr-10G) ti&c
executed, for the invest!ration of this rsethod as applied to the sepa-
ration of uranium isotopes, These invest!rations were supplemented by
other DSHD contracts* including one (OKKsr*»40S) with the 11* Kellogg
Company for engineering etidies and experimental investigation, Uti-
lising the fundarmtal data obtained at tho Columbia “university in-
stallations, in addition to their cwa experimental findings, the Kellogg
Company designed a diffusion pilot plant* devised a process flcm diagram
for a large scale production plant, end made preliminary doel©as of
principal mechanical equipment, This work is sumaarined in a report-
entitled wHie Diffusion Plant-First Progress Report™ (Vol. S),

b, Selection of “tooess, - Tho construction of the
production plant ms later authorised on the basis of these studies.

On 1S Bovert>er 1942, the military Policy Comittee reeonpendod that
the Kellogg Company should prooood with tho construction of the pilot
plant and that* subjent to tho concurronce of the OSPI) S-1 Executive
Connitteo, and of General f.s'owes* the/should be authoriEcd to engineer
a production plant tho ciec of which wus tentatively set at 600 stages,
Before a final dec!qion was made, however, General Qrovos appointed a

%

" IReaseossment Reviewing Coraaittee on 21 Kovscibcr 1942* to review the



gaseous diffusion process as to its ana potentialities and merits. In
contrast to the eXeotrom”setic c—<ethocl for separating isotopes of
urcmlua, and the pile process for producing plufeoniua, tlteir recon-
asndation was to proceed, isocdlately with the design and construction
of a 4600-otare diffusion plant with e capacity of 1 kiXory&G per.day
of tF-235 at; a concentre.ticn of 90 per ecnt*/ Actinr on this recort, the
MIStery Policy Coonittec authorised reneral Proves te arrange for the
eonstanictlca of a 4G00-stago diffusion 5ts.it> with the M* H, Kellogg
Cosreny as engineers* Those arranfeasmts were conoludod in eecrot
letter contract W»?40)>-eitf2S executed 14 Decsribor 1942, for design*
development- and preetsrsswat serviees for a plant to enrich U-235 in
tasnilEt hamfluorlde to 90 per cent by gaseous diffusion#1> For security
end accounting reasons, the Kellogg Coenany created a totelly-osned
subsidiary orrnnleation, called The Kelles Corporation, which was to
be wholly devoted to the F2f5 undertaking

c* Selection of Plant Bite# * Isssdiately followin®: the
decision to build the production plant, consideration was riven to tho
selection of a suitable site* The selection of the Clinton Engineer
“"ibrkc (App« Al) ae the location for the diffusion plant is described
in Volume 5* The first internal cite inspection (Vol* 4) for the
ptrrposo of loot—tirs* the several aroas of the Gaseous Diffusion Project
was- made on 18 January 1943 by representatives of the Ifenhattan District
Engineer, tho Keller Corporation, and the Carbide and Carbon Chemicals
Corporation, whiohwgggtb??—’zbef@neaped to operate the plant* Tfactors
affeetinn tho selection of suitable cites within tho Clinton Bngrineor

Works wore topography, safety distances, dispersion® of plants, rail



service, water, end power facilities* Mmtooa possible sites within

ori an ocj+lice.
-Kw area were considered# The- final location is entxta ter-an onciccs
m,p (App* AS) of tho. Clinton Bnginoer Works*

5*2*  Research and Developnont* - Fundamental research (Vol. 2)
was coaoontrated in tho 8w Laboratories of ColurMa University,
originally under osw eontr&oto, OHI?sr-10G and GSj&r«412, ad. after
1 liiy 1843, under I,5anhattan District contract v;-7405-epnr>S0, This trir
included thocrctico.3. studies of larpo scale production, and @scnerinontal
investigation of proooss rases, corrosion properties of mterialc satis-
factory,™ for use in equipment such as pueaps and seals, etc*, and xaethodo
of zaanufacturins- a suitable diffusion barrier* ,on 1 February 1%4-C*
responsibility for the EAT! laboratories vac transferred to the Carbide
and Carbon Chesicals Corporation, under Supplemental Agreesmt Bo* 4
to contract W-?405-enr;-2G* Fne Keller Corporation tsas also eccnittsd
to an extensive research and development proryeaa under contract \S-7405-
ear;-25* The Bell telephone laboratories (Western Electric Conpany)
studiod the preparation .of powdered nickel barriers under contract
OBHsr-1120* Tao preparation and purification of fiuoroearbons were
investigated at Ohio State University under contract OKt%r*»5S4* These
OSRD contracts were Hater replaced by l&nhathan District contracts, and
the <pro"apa® expanded to includo research by Princeton University, the
Interchenioal Corporation, the California Institute of “~technology, and
certain ether industrial laboratories* Assistance was also obtained
from British sources*

5-5*% Deslpn and linrinocrin;;* - The Kello{?r-10D1lejp«4u? Beportiaont

contract stipulated that Kellex have overall responsibility for plr.iminr*,



enciiieerIng* design, end development of tho Caseous Diffualo» Project
(Yol* g), Because of the irarasnsity of the Project, tho soricms

perforaod in part V a largo nun&er of firms under the supervision of

the Kellex Corporation* In rany oases, problem wore solved by tho

joint effort of several contractors* Assistance ms also obtained on
various theoretical and design problems fron a group of British scientists

and engineers#

a. APP!QQXMQhQDQ§§L - Hie origia&X plan to design a plant
for tho production of 90 per cont TJ-255 ms conceived before all
equipment problem had been solved, and beforo tho respective capa-
bilities of the various isotope concentration methods were clearly
realized* In August 1945, Gonoral Groves requested the Belles Corpo-
ration to roport on the probable cost and coupXetlon dates for 5, 15,
53*6 and 90 per cont production plants. Dosed upon these data, the
construction of a 56,6 per oent production plant was fcuthorlced by
General Groves on ID August 1945 Although interest in higher cas&m-
trations was shown -early in 1945, this ides vas abandoned on 1C larch
1945 after intensive study of the p&rformace cad capabilities of the
«lcctromr»etle and gas diffusion plants* On 51 Htirch 194B, tho
District Engineer euthorlsed a side feed addition to the SC.O per
cent plant, ttfiieh greatly increased its output of this product for use
in the eXectramnnotic plant, this additionms boom as the WE«S7 _
Plant”, E-27, like K25, is a gas diffusion plant desimod to-Concen-
trate tJ-235, its function being to provide K-GS with an ©nriohed feed*
K*27 i1s practically a duplicate of one of fdo sections of K*28, Only
those chances wore cade "which were absolutely necessary or which could

be mdo without delaying tho progress of the construction, the I>57



addition should be considered as a part of the K-25 Project, Succeeding
volumes wsill accordingly treat of the various developmentengineering,
ad. construction phases of this portion of the Project at appropriate
points throughout the body of the text.

3-4. Construction. - The Kellex Corporation was responsible for
engineering supervision fird owsrall Job progress direction. Construction
(Vol. 4) was to be handled by two principal cost-plus-fixed-fee prime
contractors, the J. A. Jones Construction Company, and Ford, Bacon™ and
Davis, Inc., who served also in a supervisory capacity. Under eontract
K-7421-eng-11, dated 18 May 1943, the J.A. Jones Construction Company,
with their own forces and subcontractors, in cooperation with three other
prime contractors, sere to build the facilities in the power house area.
These other three prime contractors, William A. Pope Company, A. S.
Schulman Electric Company, and Combustion Engineering Company, were
awarded smaller contracts, and their activities were coordinated and
supervised by the Jones Company. The J. A. Jones Construction Company,
with their own forces and subcontractors, also built the facilaxies in®
the process area and the administration area. The other principal prime
contractor, Ford, Bacon*- and Davis, Inc., with their.oto forces and sub-
contractors, built the conditioning area facilities under contract W-
7405-eng-19. Electrical power lines into the Project were built by the
Tennessee Valley Authority under cost-plus-fixed-fee contracts. The
site for the power house was approved by the Manhattan District on 3
May 1943, and for the process arid conditioning facilities on 24 June

1943* The J. A. Jones Construction Company also constructed the K-2?

plant.



3-5* Operation. - The principal operator chosen ii;the gaseous
diffusion plant is the Carbide and Carbon Chemicals Corporation under
contract W-7405-eng-26 dated 18 January 1943 (Vol. 5)* They wore as-
sisted by Ford, Bacory and Davis, Inc., builders of the conditioning
plant, who contracted to Derate this facility through Kay 1945, when
Carbide could assume this task. The fluorine plant s-as operated by its

desifjier, the Hooker Electrochemical Company, until 1 February 1945*






&-1#  Description of Site#

a# Location* - The {®.aeoua diffusion plant ie ioo&tod
ritMn tre Clinton Engineer Works, Oak Ridge, Tonacaake (App# Al, A2#
AS)* Tho cite in the northwest corner of the dlltary reservation®
noe.r Poplar Creek* end duo west of HsElnney Ridge*

b# I.£h Features# » Euw plant site is fairly level and
possesses T-ood dre.inc.ro end foundations# It lias natural ridge pro-
teetion end le oufflciently distant fro." other C,E,1T# plant}é o
satisfy\dispersion requirements ae a safeguard against possible aer;~/
boobing action# the Clinch River and Poplar Crook provide a source
of -enter for process and power purposes# Tho relative proninity of
Hie Southern Railroad* and the accessibility of tho TvA, reedily
peraitted tho construction of a railroad epic for freight, and the
installation of emergency poser lines#

4-2#  Description of Facilities# ~ Tlic diffusion plant is divided
.into four is&In areas* including, respectively, the aain process buildings#
conditioning facilities, poner plant, end administration buildings# In
addition the J57 plant forns a cupploESntary prooosc area# «hich ‘wo
not originally eontenplatod, but vfaich was authorised in the spring of
1945, and enpincored and constructed after the bulk of the K®D J roject
proper had been brou™xt to cornletion#

a, Process Area# — A plot plan of the K»2> plant area
is shown in Appendix A4# The process area includes the ztxin o&ecado,

certain auxiliary facilities* and a nunber of service installations#



(€@)) >-in i-roceas Buildings. - The diffus

takes place within a series of - contiguous- buildings arranged to form
& single huge "IP-shaped structure. A total of 2,892 diffusion stages
is provided. Each building in this Cascade contains from three to
fourteen "cells"5. The cell is the scaliest individually operated unit
of the cascade. It is a group of six stages contained within a single
enclosed steel cubicle. Dry air is supplied continuously to the cell
cubicles, and the internal temperature is controlled thermostatically
at operating levels ranging from 90° to 120°F. A cell can be started
up or shut down independently of the other cells of the plant, and can
be added to, or removed from, the cascade at sill. A building can also
be removed or added to the cascade without interruption of the operation
of other buildings. Thus, the continuous operation of the cascade is
not dependent upon the continuous operation of every stage, every cell,
or every building. There are six sections containing 2,622 stages
above the feed point, and three sections containing 270 stages below
the feed point.

(@) Auxiliary Process Facilities. -
the cascade proper, there are five auxiliary process systems. These
ares (D) the feed purification system, designed to purify, distill,
and feed uranium hexafluoride to the cascade; (2) the purge system
which removes light diluents fioffi the cascade; (3) the surge and waste
system which provides a means for damping process pressure fluctua-
tion and removing depleted waste material, (A) the process gas re-
covery system, which permits of evacuation of process equipment to
be shut down for repair, and (5) the product system for removing

the final product of the plant.

In ad



(S Service Installations# ¢ Facilities vnte ooa~
otruetod iIn. tho process area for supplying dry air for inctrunente,,
pusD coals, and all equlpao&t enclosures, for fumisMng dry oraararessod
air for pnouraatio instruments, for furnishing process cooling mter,
and for storing and purifying the special process coolant* Shops aro
available for the calibration* repair* ana cleaning of the pneuaatie
and eloctrio&l Inctruwntc and equipment#

k*  Conditioning Aroa#

(1) Conditioning Building* - Tnc principal building
in this area is tho Conditioning Building# tthiore mjor items of process
equipEKmt# such as puspe and diffuser units, arc treated with fluorine .
,-@D to fora a surface fluoride ooat tfaioh is inert to process gas,
thereby ol Ininating corrosive reaction between equipment and process
fluid* Siie building also houses facilities for chccioally cleaninl -
and mcuun testing process piping* valves# and various other pieces of
equipment before installation, and a precision mehine shop for repairing
and adjusting process equipment#

@) Fluorine Plant and Disposal System* = A plant
for the electrolytic generation of fluorine gas for conditioning purposes

m is located in this area. Suitable facilities for purifying and bottling
conditionin®-, gas for use in the process area are provided* as are means
for disposing chemically of waste and contaminated gas end acids froct
tho conditioning building#

o) Kltrofon Supply# — Dry nitre-or. gas is di
frors this area through pipe linea to the process area# This material

is received in liquid form and vaporised prior to distribution# It is



chemically inert to process gas, and is used to protect the interior
of process equipment fro® contamination by air, as pump sealant, as a
conditioning diluent, for purging purposes, and in certain instruments.
(@ Auxiliary Steam i lant. - M. auxiliary steam
plant is provided, chiefly for supplying heat to various buildings. It
includes six forced draft boilers with a total capacity of 270,000

v 1

pounds per hour of steam at 175 p.e.i.g.

C. Power llant Area. - The principal buildings located
In this area are: (1) the boiler house, which houses the three coal-
fired boilers and operating ofiices, each boiler being designed to
produce 750,000 pounds per hour of steam at a pressure of 1,325 pounds
per square inch and a temperature of 935°\] (2) the turbine room, con-
taining lit turbo-generators, with a combined rating of 238,000 KW; (3
The main switch house, containing electrical equipment for the regu-
lation of power, and an auxiliary switch house for control of power
plant operations; and (4) the pump house for supplying condenser wter.
Two coal dumps provide a total storage capacity of 250,000 tons.

d. Administration Area. - In this area are located office
buildings, a fire and ambulance station house, guard headquarters
buildings, a dispensary, a cafeteria, a laundry, and four laboratory
buildings completely equipped for plant control and assay work on

process material.

a. K-27 Area. - The K-27 plant (App-AJ>) constitutes ¢
turally separate annex to the main process area. Its function is to in-
crease substantially the overall output of the greater K-25 Project by sup-

plying preliminarily enriched feed to the main cascade. It is located just



southvrest of tho original "tf? structures and iIs connected Ko it by Elans
of process gas lines in euoh a -way as "to fom a Tkascade of cascades'™*
It consists of a &*0~etage cascade staller «foall 1aportaat respects

to the mia cascade# Certain specific differences iIn design are
discussed n. Volwao S* It is coricte tsith its oai set of auxiliary
prooosc facilities, including: such itens as a food purification system,
surge and mat© eysteas, and purge and product facilities*

4-5*  Slgo of tho Pro.leot* - £be K**25 process has boor, called
®tbe largest physioo-eheaicai prooosc in the «orld% Pé&yrolle of thy
Oporeting eoEntog- tave roac&ed a peak of 11,030 n&saos* Construction
personnel at one time totaled ovor 2S#000* Since the present tOlue»
is intended as an introductory survey of alias* scope, and probleiss, a
brief indication is istdo of the unusual jatstthtttSk of the Project, so
tkat -the reader say obtain the proper perspective before proceeding to
euboequent volusaes and core detailed accounts of progress of research,
evolution of dodge, construction and procurejaani schoduleo, etc*

a* | Greorraphical DISECIRLEEQN™ - Itontion has been nade
of the large nvegjer of participating institutions and sEnufaeturing
firm* It nay bo noted that proper supervision, control, and coordination
of the various research, development, doslga, and naaufaeturSag activities
necessitated the mintenanoc of fcfesattsa District Area Offices ia
Decatur, Illinois* Detroit, Michigan* and iHImukee, Wisconsin* Seto
separate unite ware salntainod in Eeor York City* A third office in
Kut? York City, as well as Area Offices iIn Stoessada, Wiliaington, and
Cleveland, were not exclusively devoted to the prosecution of tha

gaseous diffusion portion of the I-1intettan Provost, but participated



extensively In certain phases of the K-25 undertaking. The production
plant itself is situsted at Oak Ridge, Tennessee.

b. Size of the Plant. - The K-25 area is situated o
5,000-acre tract of land, 60 acres of which are encompassed by the 54
contiguous buildings comprising the 72U, tshaped structure which houses
the main cascade and light diluent purging system. The "U" is one
mile in perimeter and one quarter mile across. The process buildings
of the main and auxiliary cascades are all four-story structures, end
contain the process equipment including, in part, approximately 3500
diffusion stages with a total geometric barrier area of some 7,500,000
square feet, G700 process and coolant pumps, 100 miles of process
piping, and 130,000 instruments, the majority of which are specially
engineered and developed to meet the requirements of the K-25 Project.
About one half million valves are required to operate the gaseous
diffusion plant. Among the*auxiliary facilities is included one of
the largest dry air installations ever constructed, which was designed
for the purpose of maintaining without interruption eome 6,000,000 *
cubic feet of enclosed volume at a dewpoint of -ACPF or better. It
has a capacity of 75>000 CFK of air at a dewpoint of -75°F. Included
in the installation are 1,000 tone of refrigeration equipment. The
K-25 inventory of special process coolant, a chemical (perfluorodim-
ethylcyclohexane) especially developed to meet the unusual requirements
of the process, exceeds 200,000 gallons and is valued at £20,000,000.
Cooling water for process use is supplied by a pumping plant Kith a
capacity of 170,000,000 gallons per day which is equivalent to the

normal requirement of a city of 5*000,000 inhabitants. A 2,250,000



pound por how* boiler plant* gonorat5jig superheated etoam at 1,520 p*G«i<,
and 085°F, supplies & ttsfDO-gomrator plant rated at 238,000 KW Sho
K-S6 power plant is generally conceded to be tho largest single Bteun~
dectrio station over built in one operation. Included Tsdthin the

plant area are approximately GO nlles of roads, 35 sailee of railroads,

12 miles of ctom sowar linos* 23 Kilos of sanitary eoisor linoc, and

80 fhilsc of sanitary thater lines* Ac of SO Septoribor 1946, over

57,000 oar loads of freight had boon rooeived at the Bite*






5-1. General* « It is the purpose of this section to forsaulate
briefly fee extending problerao encountered in the prosecution of 'the
Gaseous Diffusion Project, and to indicate thoir nuraber and Eagrtltudo,
eo that in the lip it of those problems who reader v.dll be better able
to follca? and appreciate the may ratifications of fee K-2C undertaking*
as tjoll as the reasoning applied, the declaims mdo, and fee ®othods
chosen throughout fee course of tho work as traced in succeeding volume?*
In visualising feese difficulties, it should be borne in mind that all
vicre faced tinder fee intense pressure of wartime urgency, under fee
restrictions Irnosod by fee obvious necessity of secrecy and. security#
and during a period of severe shortages of labor, mterials, and techni-
cally qualified personnel* |In fee solution of these problerss it becsuae
necessary to ©aploy tho development and mnuf&aturing facilities of

of
dosons”™universiiy laboratories, and hundreds of industrial concerns* In
mny oases fee simultaneous prosecution of numerous Interlocking phases
of fee research and deslga ooisplioated the scheduling and acooapliehiaeat
of fee work by necessitating fee release of plans and dooirns for certain
portions of fee Project, even though It vzm realised at fee tiro that
feese decisions E&ght bo affected by other factors not yet fully developed.
This cade nooosBary eactensive study and careful re—chocking, under
separate assumptions, in order to ensure tho necessary degree of flexi-
bility*

5-2, Barrier* - Since the barrier is the very heart of a gaseous

diffusion plant, tho evolution, deveiopraont, and large scale production



CONSDJsf™1 %

of tl-Ac tutorial was tho nunoor one problem tlirou;iiout tixo course of tlie
Project* It TSG required to dovolpp and fabricate, on a larpro scale pro-
duction baeis, a previously undmovin, ctructurally rugged, porous nexabrc.no
containing billions of Gub-aicroscopic opening per square inch, As ohov/n
in Volume 2, to bo effective as a eoparatinr: taediu% tho diaaetor of tho
openincs nust be on tho bcled order of namitudc as the moan free path of
the process gao melocules* tho svarar.o distance travelled by a nolocule
between two euooeosivo collisions with other nolocules. This results in

e specification of aperture diameter at a dimensionKhioh ie less than tlie
mmvelenfrth of visible licfrt* Iforoover, in order to attain practioal pro-

duction rates, tho barrier must oontain liberally billions of those

the formtlon of pinholes or invisible oracles tsiiich wauid perait the nc.sc
f lorr of non-cariched proccco fluid through the barrier* Finally, the
nature of the mtorial must not only be snob as to renist attack by the
violently corrosive process fluid, uraniun hcsffifluoride, but it nust
also be able to withstand exposure to the oonditioninc gas <10 U<l
to form protective films on the internal surfaces of tho convertor,
nansly, fluorine g&o, which is t3ie noot reactive eleaont kmown*

6-5* Corrosion* — Tho factor of corrosion, as considered in

connection with barrier requirPssnto, playod an equal role in detornininc

crNrrrrr-



tlio material of eonstruetion for any pipeline, valve, or piece of
GQuIpfKHt which was to be v$e& in contact with uraniua hesafluoridc or
fluorine gas* It was realised fro.:;; the outset that corrosion could
result in any of feus* undesirable effects| contamination of the process
stream, deterioration of equipment, and particularly plugging; of the
barriers, and consumption of precious process material* Within the
diffusion plant, large volumes of process gas, at high temperatures and
rates of flow, are recirculated tEny tixaoe through idles of piping,
pUTTod through thousands of pieces of e-quir-mont, and passed across and
throujii rsany acres of barrier surface* A rate of corrosion por unit
area of exposed equipissnt surface which would ordinarily be considered
noderats or low, whoa multiplied by tho tremendous total exposed area
within, tho K»25 plant would load, to suoh a high total rate of consumption
of process fluid ae to become prohibitive* Ueosuring consumption re-tes
on a per-pound«-basls of process material handled, 1210 noxious numerical
values permitted oust be very lev/ because of the huge volumes bandied in
co.-.-parieon with the small amounts of product obtained per day* These
considerations wera intensified not only by the high monetary value of
the process fluid, especially in the higher sections of the plant, but
even taore SO by the critical wartime strategic value of the product*
Detailed study &d analysis of the problem were, in fact, to lead to
specification of allowable corrosica rates at values below that of....
stainless steel in air# The iransncity of the problem posed by this
factor was quickly apparent in consideration of tho fact that tho
material to be processed was a chemical never previously handled in

industry even on a small scale, and one which has a tendency to react



Kith extraordinary aggressiveness with nearly all knoan materials of
construction.

5-4*  Contamination. - Contamination by traces of. foreign
materials will cause many of the sane harmful effects as interaction of
process fluid with structural materials: barrier plugging, process
stream dilution, and U™ consumption. In addition, a distinct and
serious "special haaard*l would be introduced by hydrogenous materials,
e.g. moisture, finding their way into the system. Such an occurrence
leads to an accumulation of hydrogen fluoride in the higher, more
enriched sections of the plant. The possibility of a disastrous chain
reaction setting in as a result is considered further in Paragraph 5-9*
Cleanliness specifications were to become necessary approaching those of
a hospital surgery ward. A fingerprint on a process surface would fail
to pass these specifications. The vast program of cleaning, conditioning,
and maintenance of cleanliness, which had to be set up, was complicated
by the size of the Project, by the thousands of varying activities being
carried on simultaneously by different crafts during construction and
Installation, and by tho early realisation that certain phases of the
cleaning and conditioning would have to be handled and supervised at
the point of manufacture of many items of equipment in factories

scattered throughout the country.

Leakage. - The process is operated at pressures below
atmospheric, but leakage of air into the system is absolutely intoler-
able. This is primarily because of the ruinous results of the interaction
of the water vapor in the air with the process fluid. Such an occurrence

would consume process material, and form non-volatile uranium oxyfluoride



ao a hydrolysis product# xAHi consequent plugging of tho barriers# and
would contribute to the aaottnuXation of hydrogenous mterial vritliin the
Bystea* Air inloabage will also dilute tho process streon with oxygon
and nitrogen# thoreliy impairing operating efficiency# Those effectt

aro so intolerable that it beoatao necessary to mto euro that absolutely
no atnospherio air could find its .tsuy into the process eysteru# Problotss
posed inoltsded tho fabrication of all prooeea equipiaont in such rsanner
that afeospheric leakage jas nil# This ms to be acoonpllGhed by develop-
cent of new and unusually loakproof molding techniques* by incorporation
of uniqua tightness features in all procone equipment# and by providing
a special# dry air enclosure arouad tho entire process cystep# the

total voluno of vfoich vas finally to exceed 6#000#CC9 oubie foet#
Finally# a vacuum tediniqus had to bo developed by taeans of which
hundreds of thousands of routine loot toeta acd repairs could be rade#
both at the cite an in the plants of taany equipment nonufaeturors* at
speeds approximately forty tiiaos tfcat of any previous hifSi vacuum
testing# end using eciontifie instruments especially developed and
designed for the K&X Project#

5-G# Spoci&l liqulpnent# = The unprecodoiTbod nature of tic
operating process# tho corroflivo# toxic, and expensive aspects of the
process caterial# and tho sub-atoospheric features of the operations*
combined to require”™alraost without exooption# desifjas and arrangements
of oquipiaant vahioh were totally nme and previoxjsly untried# iho design
and procurement of sorae ROD process pimps# capable of operating at
eub”vtnosphoric pressures# at high temperaturea, at supersonic tip

speeds# with lowost possible holdup volurae# and vriHi eero Inlealsage



(>

|~ g IV

*w o me *ib*i( ,i7,,> ko,J * a | \ 35"

of air at tho shafts$ tho. development and mnufacture of pyrns for
fluorine scrviocf of vacuus valvos without leakage across the soatj end
pneunatic and cloctpiesl instruments in hage nuttfoers and unprecedented
dosigns# wore boos of tho nany staggering tasks confronting K-25
equdpmit engineers*

6-7*  Special Chonj.cclst, « Book vi1 treats in detail of t&e
various phases of the progran relating to special cher.icals, In this
section, indication is mede of the type of problon. posed by this

portion of tho Project*

a«  Process Btiteri&l* - Tho process requires a stable#
volatile comound of uranium in which the ot&er atoss ioresent do not
present complications % reason of isotopic variation* Tho only suitable
c&teriel kno®a is uranium hexafluoride* It fulfills ttiese requirements#
but has the disadvantages of toxicity, orrtrcre corrosiveness# and
high freezing point*

b*  Conditioning Qas* ¢ In order to Sr3r3yniscr# as far
as possible, tho internal surfaces of process equipment a Tainst attack
by CHg, a soothed ms developed tshioh involve© the foraation of a
protective fluoride film by exposure at elow ted temperature to ele-
mental fluorine* Except for a single pilot plant installation# no
industrial utilisation of fluorine had ever boon undertaken prior to
the fC25 Project* Estimated conditionin’- noeds at tho gaseous diffusion
plant/ led to tho decision to construct a special facility at tho site
to produce 200 poundcper day of tho substance* Since racoons fluorine
is the most aggressive elonent knowm# highly toxic*, highly corrosive#

and a violent supporter of cod&usfcion# the design and operation of this



unit posod no gec.ll problem It tog jvuoecsary to wort out ecJ?c methods

cf handling, cosnrosoing# and storing tho raq/

DELETED I* LCT® !

Finally, an effective neons rai? required
for cafe disposal of soent conditioning gas, contoninatedj diluted, and

still high in fluorino oontcnt,

c* Test Fluids - It me desired to dlscovor, develop,
and cake available for plant use, a non-hydrogenous,' gaseous material
Which would bo non-corrosive, and preferably non-toxic, for tecting
process equipment prior to use* The subst™nco ultimately to be

developed was n-perfluoroheptane, C FN*

d* Sealant* - She problem of preventing inleaka;-e of
air, as well as oscape of to:cic and valuable process fas, °-t tho shafts
of the cany thousands of process pumps, called for tho selection of an .
inert, non-toxic, non-corrosive, sealing material* Tlie choice and
adaptation of dry nitrogen for this use, as well as for purging,
instrumentation, end conditioning purposes, is discussed in Volume S*

e* Coolant* - Tlie possibility of inleakage ruled out tf
the use of witer or ordinary organic liquids in process coolers within
tho converters, since upon!us hexafluorido reacts vigdrouGly vritii those
materials* A stable, inert, non-hydrogenous material was required, of
molecular weight appreciably above or below that of urg, and preferably
non-toric* Tiie boiling point would probably have to be between 40 and
2G0°F* The substanoo ultimately to be developed for this use was

perfluorodiaotbylcyolohexano# CqgH_g,  The chemical liad never boon

(£7
D,7 -



cooaerciully manufactured previously, but K-25 wes to .require an inven-
tory in excess of 200,000 gallons valued at about 420,000,000*

X.  Other Chemicals. - In the course of the Project it
also became necessary to use large quantities ol heliucs as a prooe gas
in leak detection work, and to devise lubricants, resilient valve seats,
and impregnants which would be resistant to attack by fluorine am.
These demands were to be anet chiefly through the use of a nuno=*r of
especially developed highly fluorinated hydrocarbons.

50. power Supply. - The operation of the K-25 plant, with its
many thousands of electric motors, calls lor a continuous and highly
dependable supply of poster. Moreover, efficient operation of process
punps was to lead to specification of a number of frequencies, differing
from one another, each variable and capable of close control. The
total design load wes estimated at 193*000 KW It vva? predicted that
interruption of the power supply for more than a small fraction of a
second would result in a complete plant shutdown, and that several days
of lost production time would be required to restore process equilibrium
necessary for plant operation. It became necessary to design and con-
struct at the site a huge steam-driven turbo-generator plant, larger than
any other ever built in a single operation, and with an extremely high
reliability factor. A two-mile underground transmission duct bank was
also required, as well as a distribution system including thousands of
transformers, switches, relays, and circuit-breakers.

59. Special Hazards. - Handling the working substance of the
atoxic bomb presented obvious hazards which necessitated that large

guantities and high concentrations bo carefully controlled. Precautions
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taken against the possibility of a fission chain reaction are of tvfo
types; First, the capacity of every storage point, and the holdup
volume of every process item containing liquid or solid U~ at high
concentration of U-235, had to be checked to be sure that no approach
would be mede to the critical mass. Secondly, in consideration of

the possibility of inleakage, the neutron-isoderating properties of
hydrogenous material, such as water and organic liquids, provided an
additional reason for ruling out the use of these convenient substances
for applications, such as cooling and lubrication, in regions adjacent to
concentrated process material.

5-10, Preparation of ilant Site. - The reasons leading up to
the choice of plant location within the Clinton Engineer Works are
discussed in Volume 3. The site acquired was located in hilly country
covered to a great extent with timber and underbrush. The difference
in elevation between the top of the knolls and the bottom of the valleys
amounted to as much as 45 feet. The nature of the plant is such that it
would be impractical to attempt to arrange the equipment on a floor not
entirely at one level. |If the usual practice of leveling the site were
followed, large areas would be covered with fill which would not be
suitable for receiving footings because of subsequent settling under
load. Attempt to carry footing down through fill to virgin soil would
result in a network of columns of different lengths the design of which
would entail a great amount of time, and the construction of which would
be very difficult. It wes accordingly proposed to use the method of
"compacted fill". This is a recent development in the construction of

danms and airfields which had not b«en previously used to any extent in



building construction.. The method required earei'ul analysis of soil
to be moved, in order to determine the exact mixtures ana percentage of
moisture which should be present in the fill when deposited and rolled.
The fill would have to be placed in six-inch layers, Kater content care
fully adjusted, and the deposited material carefully rolled and tamped
in accordance with rigid specifications. The amount oi cut and iill

required was to reach an ultimate total of nearly 2,BO0000 cubic yards






BSGTIOIJ 6 - SAFBTSf AND BECIMIW

G-*l, Introduction, - In addition to norml Industrial 1agards
encountered, tho toxic end corrosive nature of nary of tho chemicals
and materials involved, anti tho potentially dangerous aspaetc of various
operations and mnufacturing procedures, necessitated the orfimization
of a oonprehsnsivo safety progran ©srbondtag throughout tbs K-25 Project*
Tho vital nature of the information obtained and handled sirailarly
mde it necessary to sot' up and proaeeuto an intensive security progr&n.
Discussion of these prograns, as they portain to research, design,
procurement, construction, end operation phases of the wort, is presented
in succeeding voXutaae*

$=£, Safety.7 Prorrati,

a. OsTfiniatation, - All mjor contractors T/oro required
to assign a Safety Engineer, supported by an adequate staff, to enforce
safety regulations as specified by tho District {Boob I, Vol. 11),

Tho Ifenhattan District Engineer has maintained a resident Safety Engi-
neer at the plant sits, since the c-tnrt of construction, to supervise
and assist these cafoty departments, Safety eonnittoos vrore frequently
established to consider various anticipated haeards, Ore such Qx>
eittoe vaes tho llsw York Safety Comitteo (Vol« S), t/Mch cooperated
\rith various installations using process materials, in studying safe
aofeeds of handling these chenicals,

b, Safety Erasures* - Employees of all contractors
vjora instructed in the necessity and netfoode of eoflo operation as

applied to their jobs, This was 'done by naans of mootings, posters,



bulletins* am other literature* For construction contractors* the
handbook used as a orltorion in safety and accident prevention progruns
tme the Corps of Engineers publication entitled "SafeV Hoquireraente
for Excavation - Building - Construction”# i&dam personnel protective
oquipiaocat was provided} ‘tools* equipment and facilities wore inspected
frequently for hasordo and for oon?liancc rd*n safetor regulations* and
complete reports of all Injuries wore prepared* All District instal-
lations xstore provided with adequate first aid ad radical facilities*
As a result of this complete progrcxo, the safety record of contractors
on tSe (iisaouE Diffusion Projoot ic outstanding.

6-3, Medloal Propnm~ - Because the process cats and fluorine
vwar®© imsir* to 'te C2ctroirf3ly texic* and since inany of tho opecial chonxc&ls
mro suspected of being dangerous, tho District inaugurated an extensive
nodical progran designed to safeguard tho healiS) of personnel (Book 2*
Vol. 7)* To supplement available information regarding the tosicity
of process materials, contracts vrere negotiated frith certain insti-
tutions for the porforzcanoe of atmual tests to determine tolerable
concentrations of these materials. This work was not prosecuted
directly in connection x?ith K-25 activities] the investigations vraro
carried out under the Jurisdiction of the District liedioal Sootion,

G-4, Security Progrant™ =

a* District Organisation* —In Book I, Yoltnae 14* an
account io presented of the development and establishment of Mio
sections and. offices charged with tiie responsibility” for security
adiainiotration within the Diotriot. an uitirately reorganised in

February 1944, an Intelligence and Security Division was set UP with



Branch Intelligence and Security Offices strategically located 40 as
to cover all L'onhattan District areas and contractors* An agent or

officer fron the local Branch Office me assigned to the staff of

each Area Engineer*

b*  Contractor Orpunigation* - Each contractor appointed
a Socxarit™ Agpnt who enforced District peourity regulations, and reported

to the local Intelligence Officer*

e*  Security MeasxTres* - At all facilities, educational
programs wore instituted to advise personnel of the necessity for
absolute secrecy concerning Project affaire, and to instruct individuals
as to the importance and proper roihodo of handling classified mterials =
All military and contractor personnel wore investigated prior to
clearance for access to classified infcreation and restricted areas*
Suitable plant protection Erasures were adopted at various installations,
which included fencing of areas, establicbsent of a guard, force* pass
and badge control, and fire protection* In general, the plan me
followed, for establishing security controls as outlined in the "Pro-
tective Security K&Sial" dated 1 February 1945 (Book I, Vol* 14)*

As a result of such neaeures, no instance of sabotage or eerious vio-

lation of security has been cnoountered*

G.S






7-1. Introduction* - this book presents a discussion of all
costs attributable to tho aoseous Diffusion Project (including K-27)
vrith tho exception only of costa incurred under the special ohotaioals
development end procurement program Eoo latter costs arc treated in
Book VII*

7-2, Source* * Original and nodifiod contract estiiaatoa
presented in succeeding volumes are taken directly frora each contract*
All other figures are taken from the annual eta.tecsnt of the Vanhattan
District Cost Section for the- ficoi'.l year 194G.

7»3.  Presentation* - The jaothod of* cost presentation used in
Book Il say be explained by comparison \rlth that of tlie Manhattan
District Cost Section, which has set up the following three main
classifications, eaoh of which includes both oapital and operating
costs8

a* l'ain Plant Prograa#

b*  Research Prograia*

c* Special Operating ZSaterialo,
Tho first class includes design, engineering# and procureisenfc costs
which arc discussed in Volunc S, construction costs which are discussed
in Volutyj 4, and diffusion plant operation costs which are discussed in
Volume G* iho second class includes research costs which are disoussod
in Volune 2* Tho third clans includas tho special chonicals costs

which are covered in. Book VII*

7»1, Cost Breahdorai. - Detailed cost breakdowns acoordi-jg to
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priiao contracts are presented In succeeding volumes, and allocated tie
indicated above,

7-G, Cost Surriiry. - As of the end of tho fisoal year 1946#
tho total costa attributable to tho K-25 Project enomtod to
8S52#4CGF#92G.  This includes early research wort (Vol. z) done under
the euepiooD of tlso Office of Scientific Research and Development. As
of the ease date tho current eciimto for total costs at completion of

contracts tins ~64S#70S#G01. A eosplote flunpovy is presented An 53030 1.






SECTION 8 - ORGANIZATION AND PERIONNEL

8-1* General. - This section outlines the K-25 portion of the
Manhattan District administrative organization. Details regarding the
organization of the various area offices, as well as of the major
contractors, are presented in subsequent volumes.

8-2. K-25 Administrative Organisation.

a. Original Organization. —The K25 Project wa6 original
under the supervision of an Officer—-in—Charge, or Unit Chief, who re-
ported directly to the Manhattan District Engineer. The Unit Chief was
aided by the New York Area Engineer, who administered design, engineer-
ing, and equipment procurement contracts; by the Columbia Area Engineer,
who administered contracts for fundamental research and development;
and by Construction and Operations Officers stationed at the plant site
to supervise the contracts of construction and operating contractors.
Appendix Bl shows a typical organization chart (effective 31 March 1945)
representing line of authority from the District Engineer to the site
end area offices, together with the phases of work involved. It will
oe noted that the New York Area was assisted by three sub-areas located
in Decatur, lllinois; Detroit, Michigan; and Milwaukee, Wisconsin. This
cherts also shows the relationship between the K2$% Project end the
Madison Square Area and its sub-areas. The Madison Square Area supplied
feed material and special process chemicals to the Gaseous Diffusion
Project. Organizationally, the Madison Square Area was independent of
the K-25 Officer, reporting directly to the Manhattan District Engineer

and serving all projects of the District (Book VII).

8.1
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b. Reorganization. - On 1 May 1946 the K-25 administrative
organization was headed by a Division Chief, and the position of >25
Construction Officer was discontinued, duties of this officer being
assumed by the Chief of the K-25 Construction Section reporting to the
Chief of the Construction Division. Appendix B2 shows the latest de-
tailed K-25 Division organization chert.

C. Personnel. - Officers occupying key positions in the
K-25 organisation are listed"\ppendix Cl. On 7 January 1943* Li. Colonel
J. C. Stowers assumed the dual position of Officer—n—harge and Kew York
Area Engineer. (n 18 January 1945, he was succeeded as Officer-In-charge
by Colonel W J. Williams who served in this capacity until the organ-
ization change of 1 May 1946. Since that date, Lt. Colonel R. W Cook
has servEd as K-25 Division Chief. Lt. Colonel Cook had been serving
as Operations Officer since 3 October 1944, having succeeded Major
J. J. Moran at that time. The post of Construction Officer was held
by Lt. Colonel W P. Cornelius from 31 July 1943 until 23 February 1946,
at which time Major Noland Varley assumed this position. All personnel
shown on the organization chart of Appendix B2 (which was drawn up as

of 1 Kovember 1946) are holding these positions at present.






llo.

BOCK |1 - (JASOLB DIPPUSIQJ* (K-25) PROQIECT
Toum i - (Emm. features
appebdix °ab
MAPS

Title
J&p of Clinton En-inoor Works an/: Vicinity*
138 of C*E.w. Rosermtion, shoeing location of K-25 Plant.
Plot Plan of K-26 and K-27.
Plan of Proooaa, Conditioning# and Administration Areas,

Plan of E-27 Arse#



AHT3URG

Coalfield

KINGSTON

Fark Myrviain

P«tro*

Stoinville

Lenoir

City

8ric*viH«

Concofd

NORRIS
,dam

Korrli

UNTON

\'

wif *a

I PontH

Station

TENNESS?

LoulsviH*--

Friends wlle

Menlor

Armona



*cL'i .t



r-r®






RESTRICTE

THE KELLEX CORPORATIOI

‘A -2 3 & 2.7
plot plan
a
S=QENKAR COWSTR. STATUS OF CONSTRUCTION
<li ik -~

0*64CI LOW NAIL No FEX]-/S



f++d Purtfcafon BuArtny
#30/ / th/u 6 Process B/dg
-#302 /thru 5 * )
'K-303 / thru fO ' "
K-304 / thru5 -
F \K-305 / thru /2 =
' K-306 / thru 7
\j K--309 / thru 3
A ' K30 /thru3 -
K-3H 7/ Stays -
K-3/2 Nitrogen Seesralor 3 Units
300-C Coolanf Storage £ Pry/n,j
\% = Pl/anf
tdfypr >300 Light Product Pecoven/
AX-$0Z tYosAr Drsposa/ SysArm
fc&O/ Intake /Vster Pump Moult
al ~-&Q2,, IfccrctdsAno Wafer ftsA>p

HSOt CboJjnq £v*r J
H-302Coo/mg

iWm'.rX

K-100t Adrrvnctrat/on Building

am'002 Cafeteria

K/003 Dr/>ensanj

K-/004. Laborator/cs (A thruM) m

K-K)05 Payroll { Sa/e/ry Butffiha

K-/006 Cha/nge House?'(Athru PJ

K-/0/5 Launora ButJddna

WO// r-.fr.o0. O/ocL Ale.y
Time/canA-cra’ O ffice.

K-/020 Gate*House *2 m/h Gcjasd
3u/Alry *

h/02/Alrlbul*ncc Garage £ fire
House

K-/022 Mamid *ar/oe Office £ fool
Houne

X'X>23Cpr  TrucAr A*pyr

K-/024 Irtsfrumenf SutkimQ

K-/025 Whse for Prom Storage

M-/OJ Air Conclifroning Bwij/ng

fC/20f Ctonyxeasor House

KtSOf C’2/6 Scv/c/my

/C-302 C-2/6 Storage

K-1303 C-2/6 Bo/U/ng Plant
K-/4Q/ Conditioning Bui/ding
K-1402 Con/ro/ House

K-/403 Pan House

tf/404 A;*J Storage

Jf-Af05{ K-/406 C-2/6 Disposal
K-/407 Ack7 Atufralizaflfon P/an/
K-/4QS Mfrogen P/an/

K-/409 C/Tange House

JC-50/ He.rfmg”filant

A.7J32- transformer /rbus/ny, A/102,/M\!102./tfB"//02)

A 1410 Pr.yanetiation iding

<-Ik2> £>ua Loading Pta/form.
K-102G Bus T&r-n/irlg

H-/077 P*S Bepmir QJ -"/r.

JSH03C E/e.c/r~ic<j/ R&PQtr <5 Muir,tenet
fC-t0"20 Joint Field O ffice
1S-1CS? Indus* *-r/j/ Pcf* v</>c
K-/IC34 &77 nfirice. y.i-ty.

Bfeg+WefED

Kyt...



JW;

(sB)

J&305
3Z

// STAGE NOTES

71 JJ '<&>» fifed Purification Complete forCasel ?
300-C CooJanf Storaoce Completefor Casel <

f/ / Case &
1j/ ‘KOz Casel -276 Insta/Jed SAaces Jn2A i
K-SOi" CaseHr-552 /nsteJ/edotege3 /n \

/ -~ 2B Oo&ilnste/Jed Stages Casel11-606, = «
VIWCM Case IV jf

rj E*s<rzin e
K-306 .Case V < %gjl

*-309 3/2 tnsfkWledj&laass /n -/~ tOsseM,
* W vV X-3J0GaseZt/26 Ji&atied SJaots In *2+4

il Cxs bHxf Staves //?;m*
X S Y 4
" 'K-601fibs&SLhfo&rf CbmpJefefor Case/vfB
| AjrConobhoning &dy. Complete ..

for Case | .fOO% CbmpJefr for CsseJH >~>

Becftan 1300 Complete for Case | f>j
/. - Section J400. Fbrfta/far Case I -Cbmpiekr™
K, ' ; for Casein:

| r 7TbA*3In$tofdsd Stages,Jn & tsel-402 ' \C

>jr-. Toisffrstafbd S ﬁljr/‘n iS2d.
Kaai-cx*: me I

- o

ROAD LEGEND . (*-:
23 CJass A-felnfarrxd Concrvje <5"A***6~~ ' “' -t '--f.j
» 1ClasC-CoML&d BiSARCIKI@M.  £*s* 6 rlbp2m.
nnni CUsa D-UrncmfarcedJSeoc. 4° fase4*
ES| OossE-Cnja/v]) Stone &***<?S/f. Ate/Ay?" Rose 6 “ TOPf
ES ClessF-CriGJtedStone&aacjScrven/ngs Top SaseG97bp2"

\MS &>< &SS3 &-Ch*iW or C/ncArr £*ar<?'Scrren/ngi Joyx.£>ave4 *TcpMf

KE1C ivs /V-Lfanr/nfosrred Concre/e .6 '& +se €*

BUILDING LEGEND "

HTH COMPRESSOR ROOM
CHANGE HOUSE !

nm REFRIGERATION EQUIPMENT . /
LUNCh ROOM

[X1 INTERMEDIATE SURGE CHAMBER
ELEVATORS

CLASSIFIiCATIOtt CHANGED TO
H> kulitorily of im U*»uict £n«i*M

57 -~- - ST T BB
FOR REFERENCE ONLY SITE PLAN

Aetdccd i/a/-/'oi/f btc/Q3. PROCESS AREA

Addr.<j &lqq. i4'c £ Ret Pood
j tiyd Cliorsr,
8;" M s J-1025ttf/fQ2AdbM

SeC- m" <T<r;
DESCRIPTION



ﬁ%

Kr302

I f STAGE NQTES

J KIOi Feed Purification Complete forC%se |
* 300-C Coolant Storage Completefor Casel .°
K30L Case 4T
A-J&r Casel -276 Installed Stages th 2A O
JCHoS- CaseUr-552 InsfisJed Stages th VvV
2B CfotalInstalledStages CaseU -606- t'

K-304 CaselV > *
K305 CaselP W -
K-306 CaseV *§”

k309 3/2 Installed'$tpges~tn -/ £ ICaseM j
K-3/0 G aselj/26 Iriftalled Stages fn "2A&.'
K-3Il CaselT 54 Installed Staoes Jn

. K332 '
K-601/Ksstr Desposat Cbmpletefor Casel  #
K-tOt A/r Cbndftomn™ Bldg  Complete

for Case I.100%Complete for CaseH|
Sect/on S300 Complete tor Case |
Section 1400- Rart/at for Case I-Complete <-
for Casein.
7ota! Installed Stages Jn Case1-402 '
Tots/Installed Stagestn Casesl,2T<£1B-/32Q- <
$ K-doz<Casel

ROAD LEGEND.

Clas3 A-fie/ntbrxxd ConcreteS'Base6™* - .t

- 1Ossa C-Cofct Laid Bt Atacadam. Base 3"Top2“

\m immi Oass D-ttnremtbrceo’.Cone. 4 “<Based"

Class£-Crust)ed Stone 8ase<fBtt. "Atattop” Base 6 nTopt*
ClassF-CrushedStone BasefScreenings Top BaseG"Top 2"

r~n Class G-Grave!or C/nder Base<£Screen/ngs 7op.Base4Top#
Ctsss rt~ LSnremfonced Concrete G4Base 6"
- BUILDING LEGEND !

Ci.ASSIFtfATr"

COMPRESSOR ROOM

CHANGE HOUSC

REITRIGEIRAT ION EQUIPMENT
L-UNCM ROOM

INTCRMLDIATC SURGE CHAMBER

ELEVATORS

*» CHANGED TO

U> kuihoriiy 0/ im Imtrict Enjin*«

FOR REFERENCE ONLY

' S, 17, 1346

PLAN
AREA









€.\

No.

“Mijtmm?? district histori

BOXK IX - 088BYB DIFREION (K-2B) FROECT

wum i - (bheml features
APPBHDIX ” Bt
CHARTS
Litle,

O'fC.niEation Chart, K-25 Project, SI Baroh 1945.

Orgaaleation Chart, K-B5 Division, 1 Ifovea&er 1940,



Columbia Area
Research and
Development

Decatur Area
Barrier

District Engineer
Manhattan District

Officer-in-Char”e
K-25 Project

Hew York Area Construction
Desitrn and oN ice
‘Engineering Construction

Detroit Area Milwaukee Area
Converters Process Pumps

Madison Square Area
Feed Materials and
Special Chemicals

Operations
"Office'-—-
Operations

Tonawanda Wi Imin~ton Cleveland
Area Area Area

ORGAUI ZATIOH CHART
K-25 PROJECT

31 MARCH 1945









MANHATTAN DISTRICT HISTORY
BOOK Il - GASEOUS DIFFUSION (K-25) PROJECT
VOLUVE 1 - GENERAL FEATURES
APFENDIX "C”

LISTS

Title

Key Personnel, K-25 Organisation



KEY PERSONAL, K-25 ORGMZATXOH

Wijllians, Col* W¢ J. - Offieer-in,-Charge, K-25 Project from 10 January
3> to SO April 1946.

Cook, Lt. Col* R. ¥« - K-25 Operations Officer frpn S October 1944 to
w50 April 194G.r K-25 Division Chief fron 1 Hay 194G to present.

Cornelius, Lt. Col. W P. - K-25 Construction Officer from SI July
iISIS to' "to Vehrmry 194G* Chief of District Construction Division
1 Inarch 1940 to present,

Stowers, Lt. Col. J. C. - Bow York Area Engineer frora ? January 194S
""UT"to 'Bts February- 194G* Officor-in-Charge, K-25 Project, from 7
January 1943 to 17 January 1945*
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to proeeiit.
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