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FOREWORD

The oonstruction of the Eleotromagnetle Plant in Tennessee was a
very important phase of the Manhattan~PDlstriot's Eleotromagnetio FProjecte
The history of that construotion, from the beginning td 1 January 1947,
1i contained in this volume. In addition to the Summary and main Texb
the volume contains appended documents, references, charts and a chron-
ologlcally arranged set of photographs showing the construction progress,

"Construotion™ is Volume 8§ of the book describing the Electrmmagnetie
Projeote. The titles of the other volumes are as shown belows

Vo;um. 1 - General Features

Research

Volume 2
Volune 3 - Desizn

Volure 4 = Silver Program

Volune § - Obaration

[ecIFRAS

ancd Required .
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SUL.ARY

l. General. - In 1942, the “rasident of the United 3tates, aoting
under authority of the .Jar Powers Aot, authoriszed the contruction of the
3lsotramagnetic Plant., {he purpose of this constructlon yrogram vas to
arect, in the shortest possible time, the buildings and auxiliary faocilie-
ties and to install the equipment necessary for the sleotromagnetis
asthod of separating the uranium isotope 235. The socope of the program
anbodied the task of laterpreting the design drawings and transforming
them inte a full-secals plant (or quantity preduction. The plant consists
of process buildings for the sctual separation of uranium isotopesp
chemical faoilitiss for the sreparation and recovery of feed material;
auxiliary faollities aecessary for plant operation; utilities for the
proper funotioning of the plant); aund adminietrative and service facili-
ties for the needs and welfare of the operaiing personnel. The Kleotro-
nagnetioc Plant is one of four industrial plants at the Clinton Bnginser
Yorks, near Xaoxville, Tounessee, and is located in e restrioted area of
about 025 scres in the central part of the reservationm.

2. Contractual Arrengements. = A thorough review of architeot-

euginesr-construotion firms resulted in the selsotion of 3tone and
Vebaster Zngineering Corporati.n to represent the ¥achattan Listrict in
the design, proourement of naterisls, and construotion of the electro=
magnetie plant. Stone and Tetster's responasibility, under Contraat No,
A=7Lh0l=eng=13, dated 29 June 1542, was to ‘nalude the satire 5N Projeot
13 oonceived at that time. Vthen this responsibility sxpanded bsyond the

capabilities of 21e coogern, Stone and febater retaiaed ths sonstruction
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of the 3leotromegnetio Plant, plus Lie Central Faoilities, which
inoluded the towm of Oak Ridzs. Inis cou.reot sas supplsmsated five
times, to inolude the asajor portica of all asork at Y-1l2, Juppleazsant
Ho. 2, which was for the !blzosxtsnnion,unl the largzest of the
Supplamental Agrsements. This gontraot was closed out oa ;1 darch
135,

On 17 Yovember 19U, Stone and Jebster was awarded Contraoet
0. Yely=108-eng-49, for such additional construetioca work and zajor
alterations as were required from time to tims. A specifie stipula-
tioa of this contrast was that n§ single item of work was to exoeed
36,000,000, so when the fourth Dete Building was suthorized, a new
contract, Jo. #=1ll=108-eng=50, was negotiated with Jtone and Aedster
for this work, effeotive 2 April 19S5.

All coverument prime contracts, which, in general, were oconfined
fo materials and equipment where the amounts exceeded 0100,000,-lr§
supervised by Stone and Jebster, Stone and Jebster alse awarded sub-
contraats te contractors who were speeisliste in their line of work.

The original estimated coet of the Y=-12 Plant was §356,500,000 ous
of & total of 66 milliom dollars alloeated for the D3N Projsot. This
aaguat was auzasnted Ly costs for the Y=12 3xtension and other additions
t111 om 1 July 1945, the estimated gonstruetioa ocost for the elsgtro-
magnetie plant nder Contrast Yo, W=7,0lesng~13 was 3259,200,000,
Contraots numbers 7=1=108~eng-49 and #-1l=108-eng=50 increassd this
anount by $14,047,500 and $18,1€4,000 respectively, Hwrs, Fhe ostimated

Janvary /9%7
cost of the elactromagnetie plant, as of 1 , was $301,411,500,




oo Jee
of whieh .E..ﬂr.m.o.uo ws the construeticn cess and $136,L47,h99:50

- the eost of equipment. These smeuats are inervased te o total of

/2,278, 700 ‘
$309:856.6l6 by the additica of the eost for design, fees, and the

. ailver pregram,

3. Oenstrustioa Pro = The sonstruetioa of a plant of this

sagaitude reguired an sxtremely well organised and ccerdimated field
.4 foeros. 3Stons and Webeter gatheved 1%s experisnced key ‘-..oﬂ..ou. and

sugnented them with other sxperienced ccastrustion zea, Ve form the
. nueleous of their organisatiea. S3pecialty erews were !.-i te perfera
~ the sany eperations whish were regsated in the varicus beildiags. Speetal

" Jigs' were developed te fasllitate certain of these operaticms, Ia many

. . oasés, shops were sonstrusted te asaufassture, or assendle, sush of the

squipnent that eould not be furnished elaewhere, ia time teo meet the rigid
building schedules. These sohedules wers set to coerdinate with the opere.
ating seguence. .F this reapeet, the Alpha bduildings were seheduled go.
- tut througheus coastrwstion, prieritiss were plased om certain jhases, te
suit u-nnt changes oF new p-«v,oqn-:l-. ™he pland eriginally wms %
semeist of thres Alphs and one Beta preeess duildings, a cheajstry builde
iag for Aljha and oue for Beta, dovelopment duildings, utilitiss and
ur_lono- eorvies and suzniliary fasilities,

Exsaveriea for thé foundavien of Alpha Puilding 9201-1 wae started
o 18 Fobruary 1543, and suceseding buildings follewed with 1itile diffi-
oulty, until exsavation for the Third Alpha Building digelesed !l-.os. ‘
large, flad mnd irregularly speeed deulders. As building lecations were
dofinitely sstablished, this difficulty was overscme by strippiag the ares,
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dlgzing the nlay and shatterad rock 2t »f the crevices, flushing this
area :horougily vich rire hose, and laying a ooncre’e 24t avar boulders,
shus tielag t.em togethsr and forming s sacure? foundation,

Constraction of the Alpha bulldings, shich srs reinforcad cone
orete stractures with briok salla, then procesded according to schedule

aad the buildings were soon ready for che installacion of aquipment,

During chis staze of activities, thousands of tons of atarials and equip-

ment noured inte the arsa, +hen :he first racetrack in Bullding $5201el
was ready for preliminary operation on 1 November 1943, it was found thas
the magnet coils showed a very low resistance te :round. The fallure,
caused by ocontaminants in the oil lines, requirsd that the coils be re-
turned te the manufaoturer and rewound., Precautions were :skea to elimi-
rats this failure on future inatallations.

The Beta Process Bullding (920L~1) was started on 15 May 13,3, and
the installation work for this building followed more sxacting procedures
than in the Alpha group; as & more valuable matsrial s to be :sed as
feed, ™he first racetrack was ready for opsrationm on 13 March 15LL;, but
the bullding was not omlled complete :ntil September 19LL.

The ocnstruetion of the Alpha (9202) and Beta (9203) Chemistry
Buildings was staerted in Fedbruary of 19,3, to keep pace with the con=-
struotion of the procese buildings. The buildinge, as originally designe
ed, were completed in September 1943, but ocontinual chanzes wers made
baon’i;l; of new prooedures developed from operational axperiencs, The
Beta (9203) Bullding was later converted into a laboratory when a larger

building (9206) was oonstructed for Beta Chemiatry.
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any auxiliary and servige buildings were negessery for plant
opsration. Most of these struotures were of frame coaatruction, bus
" several, because of the naturs of the building or because of fire or
other hazards, wmere of nasonry csonstruotion.,. Among theas wmere the
Hedical Building, Dry loe Storages, Liquid Hitrogen 3torage, Foundry,
and the Rlestriocal Yaintenanos Shop.

In September 19,3, General Groves authorized the gonstruoticm of an
addition te the Y=12 plant which more tham doubled ites sise, This auddi-
tion, knomm ae Y=12 Extension, inoluded twe naw Alpha Process Bulldings
(9201-ly and 5), a Beta Progess Building (920L4=2), an addition teo Alphs
Chemistry Building (9202), a nsw Beta Chemistry Bullding (9206), and num=
erocus auxiliary buildings.

The Alphs II Proocess Buildings, the firet of which was started on
2 November 1943, are the largest duildings in the Y=12 Plant, measuring
543 fest by 312 foed and standing some 50 feet from the valley floor.
They are of stesl frame constructiom with corrugated asbestos siding.
Equipment ‘nstallation xas started evem hefore stsel framing was complets.
The change in design for the recetracks, from an oval shape to a rectan=
zular arrangement, nade this installation much si:pler, and eizht months
after the firet bullding was started, it was ready for operation.

The construetion of the seeond Beta Procsss Bullding was rtarted 20
Ootober 1943. The installation of equipment began o 1 April 1y, and
the first track was ready for operation om 10 September 1944, A third Deta
Process Building was authorized in Yay 194, to handle the inoreased Alpha

production sxpeoted because of snrichad feed from the Gas Diffusion Plant,.
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This new bullding (9204=3) was similar in arrangement to :he two earlier
buildings but was of steel frame conatruction instead of reiniorced cone
orete. Bulldimg completion was achieved 15 May 1945, after muﬁroul
changes to the chemical area. A fourth Beta Proocess Buildiag (9204-l)

was authorized 2 April 1945, to handle increased production resulting

from Gas Diffusion Plant feed. .his tullding wmas completed by 1 December

19,5,
Included ia “he authorization of the Y-12 Extension was the additiosm

to Alpha Chemistry Building (9202) and the aonstruction of Beta Chemistry
Building (9206). In June 1944, an entirely new zroup of Alpha chemistry
buildings was neocessary, to provide for the large quantities of enriched
fesd zatsrial to be obtalned from the Gas Diffusion Plant. This group of

buildings, known as the 5207 Group, consistsd of a six-story process

chemical building, a chemical storage building, change houses, pump houses
and tank farm. These were supplemented by an incinerater building, o
vacuum distillazion building, a compressor building, a hydrelysis tower
and an ammonia storage building. Conatruotion was stopped in Jume 195,
because inoreased enriochment of Gas Diffusion Plant produot made 1%

desirable to feed this material direotly to the Deta stage, thus ultimately

oliminating the Alpha stage satirely.
Yost of the utilities for the Y-12 plant were construoted and operated

in oconjunetion with the Central Facilities for the Town of Oak Ridge. As
the plant is the largest consumer of water and sleotricity these utilities

are looated oloser to the plant than to the town., Sewaze :rom the plant
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draiae by gravity through an if:tlrc;pt.l' sewer to tie Oak Ridze sewsge
systome The two steam plants, oonstructed within the Y-12 Area, dig-
tridute process steam and steam .or heating the bulldings, throuzh insulate
od steam pipes supported on woaden ole strusctures.

Operational sctivities during the latter part of 194l, indicated
the necessity for extensive changes in process and equipment. As
Tennessee Zastman Corporation was burdened eith the usual operational
diffiogulties and maintenance prablems, Stonse and Fesbeter, which was aeare
ing completion of its original contract, was :iven a new contract (#=1lle
108-eng-49) for this work. Of the numerous sdditions and revisions per-
formed under this contraot, the largest single :rojeat was for the Final
Product Building (9212). The building was authorised for construstion
on 5 April 1945, aad by 1 July 1945, the design was coaplete and the

structure was 368 complete,

The oconstruotion of the Y=12 Plant was faoilitated by ths use of
numerous temporsary buildings. ~Tarehouses, shops, office duildings,
change houses, time offices, okt:o., were built for specifie purposes and,
when no longer nesded by the ocnstruotion foroes, many of them wsere
turned over to Tennessee Zastman Corporation to facilitats the operation
of the plant, Access facilities to the Elesotromagnetic Plant were
provided by bituminous surfaced roads and a apur track from the LiN
Rallroad, Acceasibility wes restricted by an 8-foot oyolone fence =hich

surrounded the area. Gates, zuard towers and interior fencing were

oonstructed to facilitate further the guarding of this highly restriotsd

arsa,
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Le daterials of Construction. = lecause of the size and diversifi-

cation of the 3lectromagnetie Pland, it was deemed necessary to esteblish
two distine® Purchaasing De.artments, ne of which, in the Boston offloe of
Stone and TJebster iInginsering Corporation, was ,rimarily ocncerned w#ith the
proourement of .rocess equi, ment) the other, with headquarters at QOak
Ridge, Tennessee, dsalt aith structural aaterials and assooiated items.

The nature of the projest involved the ,rocursment of vast quantities

of naterials already ian the oritlcal category, such as siesl, copper, alloy
pipe, eto, 7ith ‘he aid of the ar frodugtion Soard and sffiolent expedite
| ing, these onorlouny quantities of saterials were transformed into vital

fagilities necessary for the successful oponkti.on of the eleotromagnetie

plant. The receiving, marehousing and distribution of material for con=

struction invelved one of the most intriocate problems of managsment. Farm

a somewhat primitive beglaning, when equiment mes dumped slongeside the
road, the soope of the work jrew to inolude warehouses for speolal types
of equipment and numercus general warshouses located at various points all
over the area. FProcess equipnent of a hi_hly secret naturs was stored in
a speoially provided area, ader armed suard, and ams unpacked only at the

site destined lor its ultimats ‘nstsllation,

The faots that 31 carloads of brick wer: received in -ne aeek and 128

carloads of elsotrical equipnent were received in a two-week period, are

significant indications of the stupsndous task that oonfronted the gon=

L4

traoctors,

9« Labor Relations, 3afety and Security. = “rooursment of :srsonnsl
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E .
for he construgti a of the 3lectroms . netie Plant was a tresendous job,
After sorsping the hettom of 'he local smployment services, it was necsssary
to establish a racruiting service and zather sorkere {rom distant sources

in order to finish ‘he work according te schedule, It was sstimated that
same 400,000 persons were interviewed for the sntire Stone and Jebster
programy this is approximately squivalent te nterviewing the entire
population of {ouston, Texas. In spite of the fao$ that inducticns inte

the Army sere at their height ard that premium wages were being paild om
other government jobs, adequate labor was found te do the mork, as inducee

nente in the form of transportation, recreational feaoilitles, sto,, were

provided, In any undertaking of this amagnitude, in which thousands of
skilled and unskilled sorkers are thrown together, it is reasonable te
expeot some labor difficulties and grievances, lowever, because of diple
oratie arbitration, leass than 8,000 manhours were lost om account of
Jurisdiotional disputes and work stoppa.es, as compared with a total of
56,767,000 manhours worked on the Bleotromagnetie Plans,

Another commendable job was that of the Safety Cepartment, who,
through diligent effort, set an enviable record for safety., The more
inportant duties of this department inoluded acoidens reporting, orientation
of new smployess, sanitation and sublie health, fire prevention inspection,
sterilisation of porson;'o/i protsction squipment, and motor voshiole ia~

spection. It was the polioy of the departumsnt Lo cooperate with the other

safety orgenizaticns,to hold weekly reetinzs to discuss current saiety
problsms,and to sducale the workers bhrough the nedlum of safety pcsters.
39
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Through the dilitary Intelli ence, svery sffort ms nade to impress
the workers with the need lor secrecy. The work was so segmented that
very fow individuals 'mew the over=all scops o: the work. I[n crder ‘o
proteot the plant rrom ssbota;e, acoldents, firss, and other hazards,
strict security regulations were put in {orce. All peracunel were
investigated before being hirsd, and had te provide the .roper oredentiialse
to enter restricted areas. Guards sere stretegioally statiocned to assure
oconformange with sesurity regulations. iire preventive asasures, sgoh
as, proper spacing of water hydrants and extingulshers, adequate slarm
systems, orderly arrangesent of s:ored .aterials, proper training of fire-
man, otc., wwre instrumental ia preventing serious losses by fire.

6o Or@niutlon and Personnel. - Construotion at the Electromagnetie

Plant, performed uader Stone and Tebster Zngineering Corperation amnagee
zment, uia-l’ supervigsed for the Jdanhattan District by the Y=«12 Construstiom

Officer, who is responsible, through the Y-12 Unit Chief, to the Distriat

Znzineer, Col. X. D. Nichols., Prior to January 135, the construction
officer was directly responsidle to the District Zngineer, and the Y-12
nit Chief assisted the Distriot Sn ineer in soordinating the desigs and
operation phases of the srogram with comstruotiod. The operating coa-
tractor, Tennessee 7astrzan Corporation, assisted in the final inspeation
and recommsaded ~hat the facilities be sccepted as ‘hsy were completed
for operation by the Fovernment.

The 3tone and Jebater activities im the development and oonstruction

of the Y=12 Plant were under the direot uanazement of 'Yr. d. s 3ranch,



Presldent, (he Project Inglneser was ir. A. C, Klein and :he Projsct

fanagers ware ir. T, C. Jilliams and dr. [, Re Thornburg,.
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MANHATTAN DISTRICT HISTORY
BOOK V-ELECTROMAGNETIC PROJECT
VOLUWE S=CUGNSTHUCTIOR
SECTIOF 1 =GBNERAL

1l-1. Purpose. = The electromagnetic process, as evolved from
small scale laboratory developments by the research organization, had
to be expanded directly by the design ongiﬁoers into an industrial plint
of high proportions, housing a tremendous amount of highly specialized
electrical and mechanical equipment for quantity production of the uranium
isotope 235. The.purpose of the construction program was to oonutiuet
the buildings and auxiliary facilities and to install the equipment #OOOI-
sary for this plant in the shortest possible time,

1-2. Boope. = The scope of the construction program embodied the
task of interpreting the design drawings and transforming them into a
"ready to operats™ full soale plant, located in an isolated part of
Boar Creek Valley in the Clinton Bugineer Works. The enterprise included
the mobiligation and direction of enormous labor forces end the procure-
ment and erection of material and equipment for the process plant eand
its auxiliary facilities. This oonstruction consisted of more than two
hundred buildings and represented an expenditure of more than three
hundred million dollars (See App. Dl). The program had to be accomplished
in an inorodi‘bly short time despite the obstacles of isolation, shortage
of material and labor, design changes and the ever present need {or secrecys

1=3. Authorization. = The construction of the electromagnetic (Y-12)

plant was authorized by the President of the United S8tates, under authority

1.1 '
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oonferred upon him by Congress through the Publioc Laws known as the War
Powers Aots. As desoribsd in Volume 1, the President's approval of the

13 June 1942 report, submitted to him by Dr. James B, Consnt, Chairman

of the National Defense Research Council, and Dr. V. Bush, Director of

the Office of Bolientific Research and Development, constituted s dinc;tin
to the War Department. As the representative of the ¥ar Department, the
Manhattan District was responsidble for osrrying out the requirements of
the directive. A specific requirement was the construction of an Eleotro-

magnetic Sepsration Plant (See Vol, 1-General Features).

1-. Administration. - In administering the comstruction program,

the Distriot Engineer, through the Y-12 Construction Officer, supervised
the construction work performed by the Architeet-Engineer-Construction~
Management contractor, 8tone & Webster Bngineering Corporation. Btons

& Webster performed the major part of the construstion with its owm
foroes and supervised the efforts of its subscontrastors. Tennessee
Bastman Corporation, the plant opersating contractor, assisted in finmal
inspection and recommsnded that the facilities be accepted by the Govern-

msnt as they were completed for operation.

1l=5. General Description, = The Electromagnetic Plant oonsists of

nine process buildings, having a combined floor area of about 2,300,000
8q. ft. (about 53 mcres), with numerous auxiliary, chemistry, servioce,
and administration buildings, having a oombined floor area of about

1,150,000 sq. ft. Faocilities in these buildings not only servioce the plant
but also provide for the aeeds and welfare of over 20,000 operating and

administrative psrsonnsl. Two boiler plants provide central heating for



all the buildings and steam for the manufacturing process, the steam
being distributed through overhead mains., Electric service is obtained
through & high tension network oconnected with the Tennessee Valley
Authority power lines at two main switching stationes in the area. Water
service is obtained from the Central Facilities, treated water by gravity
flow fram the Filtration Plant and rew water by direct pumping from the
Clinch River. hllroad gidings were constructed sonneoting each of the
process buildings with the olassification and storage yards, whiech, in
turn, were connected by means of a spur with the Louiasville & Nashville
Railroad (See Central Facilities, nooi 1, Vol. 12). The Bear Creek
Valley Road was relocated to ferm the north boundary of the manufeoturing
ares and iz the main access road eonnscting to Boarborec Road and thenoe
the rond system of the entire projoét. There are three portals, located
along this road, through which automotive equipment and personnel are
properly cleared before entering or leaving the area. The entire Electro-
magnetic Plant site is surrounded by & manproof wire fence, with interior
restrioted buildings further isolated by fencing, A general plan of the
plant is lha'n as Appendix D12. Photographs which give an indigatien of
the immensity of the job are included as Appendioss C33, €35, €36, €37

1=6. Relationship With The Clinton Bugineer Works. - The Electro=-

magnetic Plant, more commonly kmown as Y-12, is one of four industrial plants

located ir the Clinton Bagineer Works near Knoxville, Tennessee, It ia
located in a restricted area of about 825 acres in the gentral southe-
eastern part of the reservation, approximastely five miles southwest of

4
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the coxmercisl district of Oak Ridge, Tennessee, whioh is the townsite

aud housing project in counection with the overall development (See Loocation
A

Map App. D13). Housing for eligible workers is available in this town,

aod the plant is furaishsd services such ac power, water, sewage disposal,
transportation, railrosd freigit and other essentials by the Clinton
Bnginesr Works Central Faoilities (Book 1, Vol. 12). The Elesctromagnetio
Plant is the largest industrisl plant in the Clinton Enginser Works frou
the standpoint of employment, was the first production plant on which
conatruction was started, and was the first to go imto operation. Uantil
3| Deocember 195, it was the only plant producing the final produot. The
Gar Diffusion Plant (E=25) and the Thermal Diffusicn Plant (6-50) acted
ae fo3ders to the llootrmugnotic Plant until Beptember 1%5_; frow this

date until the prese: time, 1 January 19L7, feed material has been

supplied entirely by the Gas Diffusior Flant.
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SECTION 2 « (ONTRACTUAL ANRANGEVENTS

2=le Jeleation of A-Z.M Contraotors = The sarly plans for execus

tion of the ‘lanhattan Distriot ’roject, formulated in June 19,2, called
for the ongagemant of a large contraocting firm to represent the Distrlot
in the field of design, proourement of materials and construotion of
faailities rory the ovo;;n project, A thorough review of the Archlitecte
“nginser-Construstion firme resulted in the asleation of the Stone and
Tebster “ngineering Corporatiom for this important funotiom because

they were considered %» bde the best jualified of the availlable firms,

ona thp basis of organisatiomal size, availlability, experience and pre-
vious connsotion with the urenium projesct, Itone and Tebster's
responeibility included the smtiye D3N Projeet as oonoceived at that time,
Subseqently, the scope of its responsihbility was reduced beocause the
gcops of the Distriot program expanded bteyond the capabilities of any
one conoern. ‘Fowever, the construotiom of the Y-12 Projestd was ree
tained as the primary responsibility of itone and Vebster{”?or further

details, see Boek—f;—Folume-l, and ook V, Volume 3),

2.3, 3tome 4 Tebatar Inginsering Corporatian Contraots.

a, Contract No, 4«7)0l-eng«13, ~ Following preliminary

necotiations, which were nesessarily limited hesause of +the urrency
of the work, Stone % Tshe‘sr "npinearing Cornoration was ziven a letter
sontrast 4a*ed 29 June 1912, ntasently, *he “orml n0n¥mnlug-a~rixed
fae contract No, #-7,01-eng-13 was enterad into, af feative as of the

sane dete, This inoluded Arohiteot-"ngzinecer-fansgement searvice to do
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all things necessary for the followlng purposes: the ocompletion of
the required research, design, procurement, inaspeotion and expediting
of materials and equipment for certain plants; the initial proocurement
of essential raw materiala; the opesration of such plants; and the
construetion of the plants and other facilities. Ome of these plants
wag the Eleotromagnetie Plant, The major part of the construotiom of
the Y-12 Area was performed directly by the comtraotor. The remining
portions were completed through subcontracts or governmen$ contraots,
which were managed and supervised by Stone and Wsbster (See Par. 2-3
and 2-4)., Five supplemental agreements modifled the contract as the
scope or conditions of the work changed with the development of the

projact,

Supplemental Agreement No, 1 deleted certain items of work and

conf'ined 3tone & Webster's responsibility to the elestrammgnetic plant,
the expansion and modification ofir;xilting auxiliary manufacturing

plant (Trail, B.C.), s pilot plant (Clinton Fngineer Works, Elza, Tenn.),
an experimental plant (Argonne Forest, Ghicugﬁ, I11,), a laboratory
(University of Chicego) and the town of Oak Ridge, the scope of which
had been materially inoreased, |

Supplemental Agreement No. 2 provided for the extension to the

original plant and the consequent inoresse in towm facilities.

Supplemental Agreement No., 3 authorited the dispositiom of

certain Government-owned property.

Jupplemental Agreement No, l; provided for changes in the scope

of the work, which lncluded the addition of new facilities and the conver-
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sion of existing facilities, as the result of enhanced feed from the

Gas Diffusion Plant.

3upplementel Agreement No, 5 suthorized payment of a portiom of

the fse retained, in am amount not te exceed 50%.

The contraoct was finally closed out 31 March 19L5, except for the
administrative work necessary te complets the records., All unocompleted
sonstruotion work was completed under snother contract (See Contrsct No,
Wellia108-eng-l9), The total construotiom cost for the Y-12 Plant under

this contracs was $269,200,000 (See App. BL).
be Comtract No, Well=108-eng-l9. = On 17 November 15Lk, the

operator (Tennessee Eastman Corporation) requestsd that the Govemment
make provision faor the establishmen$ of an organisation to do such additiome
al construotion work and to make all major buillding and equipment al teru-
tions as would be required from time te time, by reasom of new disocover-
les in the development of the eleotromagnetic method of separation, and
to provide and operats a projeot machine shop (See App, B5), It was

also recommended that a contraot be ontered into with 3tone & Webster
Engineering Corporation for that purpose., The District Engineer agreed
with these rscommendations and, accordingly, a contract was negotiated
with Stone and Webster. That coﬁtﬂot provided that any item of work

( 1.e. orestion of a new Luilding or any single major alteration), in=-
volving & cost in excess of six milliom dollars(36,000,000) was not
desmed to fall within the acope of the work, It alao provided that the
contraotor organize, operate and maintain a machine shop at ths Clinton
Englneer Works and psrform such work therein as the Contracting Officer

might direct, The contract further stipulated that certain work not
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oompleted on Contract No, Wa7L0l-eng=13 as of March 31, 13L5, was to
be tranaferred to thls ocontraot, The specifis temm of the contract
was from 2 February 1545 to 2 August 1945 and provision was made for a
six months time extonsion to be oxeroised aty thn option of the Conmtraote
ing Offieer (See also Par. 3-23).

0. Contract Ne. W-1l~108-eng-60. - Upon the decision to add

a Fourth Beta (second astage) Precess Building te the plant, & new coate
plus=a«fixed fee Architeoct-Engineer-Mansgement Cantrao® mas negotiated
with the 3tone & Webster Engineering Corporation, effeotive 2 April
1945, te oomstruot this building (See App. B&). Aas of 1 July 19L5, work
was woll underway om this job,

2-3, Covernment Contraots. - The three ocontracts entered into with

Stone mnd Webater Engineering Corporation as A<E-M provided that they
should perform all oconstruotion work with their own forces, except in
cases where, in their opinion, the ocompletion of the faoilities would

be expedited, or a savings im cost to the Government could be effeotsd
by other procedure. Under thwae oiromhn&u, suboontracts were either
negotiated through Stone and Webster, or prime contraots were initiated
direstly by the Government, The government camtracts wre, in general,
oonfined to materiala and equipment where the amount oxceeded cne hundred
thouagnd dollars, Sixty-five such contraots were negotiated with 29
different vendors in the total amount in round figures of $106,000,000
(See App. B15), Twenty-twe of these contracts were for construstiom
work totaling in round figures 38,,00,000 (See App. D2 and D3),

2-4i, Stone % Webster Suboontracts. = In view of the provision,
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desorited in Par, 2-3, subcontracts let by 3tone and 7ebster for certain
types of work were awarded to contraotors who were specialists in their
line of construotiﬁn work., This procedure provided for quality of worke
manship and sconomical and expeditiocus performance. 411 such contragte
ual arrangements were carried on with the writtem approval of the
Contracting Officer, Two subcontraots for major items of work were
negotiated under a fixedefoe arrangement. The sleotrical installation
work was subcontraoted to Watson-Flagg “ngineering Corporation under
Contract No. h3-;"-6228 in the amount of $11,9€F,685.00 which includes

a foe of #51,500.00, Similarly, a contract was negotiated with Hanley
& Company for the piping installation work. This subcontraet No. B}-F‘-
9820, in the amount of $7,L17,358.00 included a fee of $275,000.00.

Now fixed-fee contraots with these two subeontractors were negotiated
for work on the Fourth Beta Building in the amounts of $733,513.LL and
2672, 550,00 respectively. There were 58 subcontraets in comneotion
with the comstruotiom of the Y-12 Plant, 62 under the major sontract
{No. We7l,0l=eng+13) and 3 each under *the twe suocoeding osontracts, A
complete list oi" the subtcontraots and orders for the Y-12 Project, ine
oluding Y-12 Extension, is shown as Appendix D and Dy,

2«5, Cost of Zleotromsgnetio Plant

a. Total Flant Cost. = In June 19/,2, when the original Stone

13
and Webster contraot (We7,0l-engl2) was entersd into, the total
ostimated cost for the entire scope of the D5M Project was 366,000,000,
of vhich $36,500,000 was alloocated to the Y-12 lant, with the balance

for Engineering, Towmnsite, Administration and Central sacilities, Raw
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“aterials oot OUl=ar<a rolacts (Sac agpe 31)e A e later, ilgse
nlans wora ors o2 latel daveloped, axd as o pasult Yo ostiiated
cost .m3 revised to $101,532,000 {Sae A p. 32)e letwaen this Jate und
1 July 1345, the plant «as agaln locreasod My the additiyn of =12
Sxtenainn, and b furthor additl .8, to provilas {or the suiarcad foed
from adjacout plants. 7This brougat tho ostiated sost Lfor =12 undor
this contract to 3289,200,300. The 3ervice omtraot (i¥=14-103-eng-<49)
for the raquirsd changes and additions {>und necessary Irm sccupatione-
al and oxperinontal exrerionce, a ad the zoastructiom contract {i=ld-
10)=enz=60) for “he fourth 3eta Bullding, ircreaged this coast by
$14,047,500 and $18,134,000 respactivoly. The estimated ocost af
building and oquipping tho “loctronagpetio Tlant, as of 1 January 1547
amunted to «330’1,411.'00. (See Appeadix D1). In additi-n, dosipn
cost of 35,612,300, Pass amrunti-zy ta 33,334,379, and the cost of
1@ 8llvor Procram anouatinz to 32,482,628, brinpg the total lant cost
up to 312,333,705,

be Cost of Corstruetion, = Of Lihe ogtimated $312,1393,705,

which reprosents tie total Sost for btie completlon of the Flectromaznetlo
Plant, 31534,334,102 18 the csti.ated ooat for construction wirz zer=
Tarrad, oxolusive of the cost o desl;yn, squirment, faas and' tha 31lver
Progran. f tlis amount 3113,235,523 13 Dor oconstruction work porforie
ad by Jtone and Tebator's swn forcea and tho ramalulng 346,724,579 is
for conatructl m contrecets, subcontracts, snd nrders ander 3tone and
‘obater supesviulon (Sao App. D2). Ad of 1 Jul; 1245, Lhe projsckt wms

92,14 conuleto, thns nating Sho achual cost of soastruotisn wmis at this




tine 3151,331.,938.

Tha Tiaal eloaing dale Jor the Stone & eabster inzincering
Corparation zontract numbers (=7i0lw=eng-'. !, J=1ld=108«sng=4d, =14=103=
mz=30 was 30 Septeomber 1945, at which tirme the contraot cnata, ax-

slusive of {ixed fecs, wore as ivllowss
4

s T7#01=0ng=13 3361,275,244.37
7=14~103~enz-49 18,514,431.94
iw14=108=0n:=0 16,408,018.37

Total All Contraota $398,197,592.98

Nf the above total cost of the three oontraots, approxinately.
3300,000,000 vas sreant on the =12 illeotroraznetio Plant and the re=
nainder was for work done by Stone & Tebster in the towm of dak ldge.

These {ipures do not inelude the fized foea,.




JECTION 3 - CNSTRICTION ROCGRAM

Jele iobilismtiom,

&8s Generul, = The canstruotiom of a plans of this nmagnitude,
in record time, required an oxtrersly welleorganised and ocordinated
field foroe. The cantractor gathered & large force of his sxperiemced
construotion wem from other jobs thad were operating all over the country
in order te {111 the key positions snd form the uucleus of his orgsnizee
tion. This skilled group wes augsented Ly any additicosl experiemced
congtrusticn persomnels he prejeect was seh up in divisious, esch with
e Divisice superimtendsnt snd a complets ield organisation, under &
Geveral juperiatendents 1he General uperintendeat coordinated the work
of all divisions te keep aa even flow of vem and materiale, to anest ithe
changing laber demands and work prierities as they arose, The (eneral
Superintendent's staff inocluded & sident Pngineer and several top nen
in the eleetrical, mechamical =nd piping trades, and material expeditsrs
whe planned, organised and coerdinated work in various divisions,

bs Specialty Crews, - ¥any of the meshanical installations

were developed sclely for the Eleetromagnetie Plant, and, fop security
reasons, very little informatiom could be furnished to the censtrustiom

foroese !fuch of the spesolal equipment required the use of highly skilled
nochanios decause of the acouracy and olose tolersnces thas had o be
naintained, As the ravougo construetiom job rarely requires such exe
asstitude, 1% wmas found necessary and desiradle to train zroups of

asohanics te carry om certalm of thess operatione, :and them te move
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them frcom building te building as the work progressed, This was alse
true of the special fleld onginesr zroupe that lald ocut and checked
the installation of the complioated equipment involved, Other sroups
assaxtled equiprent furnished by manufecturers, requiring much preaige

iom work,

0. Jpecial Taols. « The "specialty :roups” and theipr supere

visors were constantly om the aler$ to devolop spesial tools and jige
whioh could be used te rfeeilitate the work and reduce the gverall time
requirementa (Jee App. "30), As scon as new iigs or *vole u:-c develope
od they were immediately made up in %8 »ro’lesat shops, with the result
that in ney instances the field farses could complete assambly of
1p1aial equiprent faster *han sutside ocontrsstors, and 1n nony oases,
parts were shipped ts the job for field assembly, te save time,

ds Prejeet Shope. - Efficiemt, well-equipped shops were sed

up at the star$ of oonstrustion te meed the needs of the job, and wre

expanded as the necessity arose., Very early ia construetiom it was seem
that the nature of the precram, with the many new types of equipment
constantly hbeing improved mnd developed, required that nany of the items
should be fadrioated om the job, Also, the rigid time sohedule demsnded
by the Distried Fngineer could no$ be met by outside shape over the
sountry because they were overloaded with other work, Coansequently, the
Stone and 7ebster shope were set up te de either jobbing work or fast

production 1ine assembly, with the result that many items were obtained

whish sould nod have been obtained otherwise, and in meny sases they were

of suparior quality and less expensive to the “ovemnet,

3.2




fas) i"‘.i s ’

3=2s uilding iohedules,

&y ‘eméral, = In comatrueting & plant ags cemplicated ag
Y=12, cordinated sohedulee for the starting and completiom of various
buildings had te He worked out whish would neke sach necessary unid
availadle s e ocperators at e ﬁernot time for 10 to 1% into ‘he
operating sequenece, Thus, evem though the suthorized Y<12 pland, ia
Yareh 193, conelsted of three Alpha (firs® atage) precess bulldings,
‘eno teta (sesond stage) Procsss Nuilding, one Alphe and one "eta
Chemigtyry Building, a Developmeat ‘uilding and the numercus plan® auxie
liarien, it was muiuy te sehadule them separately I.l' order to £1¢
inte procurensa$ sohedules mmd have the entire plemt in operstiom by 1
Deoember 19L3 (3ee App, B3); 1% d1d ne zood te finish a building shell
unless the process equipment was available for installatiom (For looas
tiom aud serial numbers of buildings, see App, 012).

be Jevelopwen$ Flan%s o Duildisg Kos 5731 (3ee Appe C16)
wa® knowm during sonstruatiom a@ the pilod plant, b it was never iMar

enough ahead of the zeim plant te be nore then a developmont and irsiae
ing unite The Developmen$ "uilding wme scheduled for completiom ad the
oarliesd possidle time, te take advantage of the oparsting experience
that 1% would provide, prior te starting the main plent units.

¢ ™e Alpha I Puildingg, = Is the twoestage sleotromagnetio

process 1V wae necessary te have the firsé atage in operatiom firsd te
provide feed for the seocond, or urinhg, stagee ™he prosess buildings
alove would have heem useless mithout the chemistry buildings, the steem

plant and othep suxiliaries, inoluding facilities for workers, suzh as
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oafecarias and change houses. Therefore, the auxiliary buildiage hed

te he scheduled along with the nain process buildings.
de The "eta Rulldings, = As soon as the Alpha Fuildinge

aad heew im operation long smough to produce enrished ratarial, the “eta,
or second stage bulldirgs, had to M ready te sorplete the process,
This meant that the astual construetiom had to Le started et a *ize
which would permi$ operation of Ceta shortly after initial Alpha opers-
tim. Here ageim it was necessary to have chemistry bulldinge and
suxiliaries ready ahead of the process building.

oo Alpha Il Buildings. « The sdditional first stage unite

suthorized with the major plant sxpansiom (Y-12 Fxtension) were started
during the period whem all effort was being expended toward getting e
large volume of produetiom ocut of the initial plant, and se were
pressed side by side with omtinuing Y=12 construetion, using preaotic.

ally & new and distinet orgmnisatiom,
fo Hew Beta Buildings. ~ A second “eta Duilding was authoris-

ed in the Y-12 fxtension te complement the additional first stage capmeity,
and since ite immediate completiomn was no% necessary, i% fellowed ./ much
lesa hurried sohedule than the Alpha bulldinge, Latsr, when enriched
feed from the Cas Diffusica Plant inereased rirss stage produetion hee
yond expectations, 1t was necessary te build the third and fourth seecond
stage buildinge at% a much more rapid paoce,

e Other Plant Johedulese - Throughout the conatruetion

program individual osses ocscurred whioh required that exceptional emphae
3le be placed on campletica of certain iteme to sult desiza changes or

new authorization, Pullding priorities were assizned whioch would resuls
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in completion of this “ype of work uhem reguired.
3-3. Initial ‘omstruotiom, « Ia accordance with the previously

nentioned schedules, the "irst process duilding to be started wae
NYumber J20lel {.ee@ App. C3)e “xeavation of *the foundatiom of this

Alpha Tuilding was started om 18 February 193, and at that tize nothing
more could have leen started as ihe foundation drawings were s only
approved plans in tie fleld, Additioral plane started teo arrive, however,
and by the time the concrete foundations were Yeing poured for G201l

1% began %o look as 1f the whole valley was being torm up and moved.

A beiler plant (™1ilding 3L01) (Soe Appe C15) was started and oundee
ticns were being opened up for *we zore first stage proeess buildinge
(52012 & 3) (See App. C2, C10), Chemistry Puildings (5202 and ,203)
(3ee App.Cl, C12), am Administratiom Building (970L) (3ee App. C7), s
oafeteria (9711-1), and the Development Fland (Puilding 373). The
approved plane for Y-12 plant at that time, comsisted of:3 Alpha Puillde
ings, housing 5 first satage recetracks; cne leta building, housing 2
seoond stage racetracke; & chomistry group; and the necessary suxiliary
and service buildings (See App. 33)e The smtire plant was scheduled te
be- campletsd by 12 December of that sars year,

3-lje Foundatiom [roblems, =

se The Third Alphe Puilding, « The general locatiom of the

rain process buildinze was determined Ly subesurface sxploratiom borings.
These borings indicated that the soft olay om the north side of the
valley was underlain *y atout five fset of wesathered ahale and under

that a fim bearing of Jonasauga 3hale. The underground formation at
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the south side of the valley was mdo up of uptilted beds of dolomitie
limestone of the Xnox formation., Excavation for the third Alpha proceas
building disclosed that the limestone was in a shattered and eroded
ocondition whioch had not beem apparent from the boring data, The re=-
sulting formation of large irregular boulders and orevices did not.
provide a desirable foundation; however, oconstruetion of the other pro-
cess buildings was well along by this time, May 1943, snd as all of the
building loocations were definitely ocorrelated to meet operating require=-
mt;, it was decided that Alphe Building 9201-3 had to remain at the
ﬁ.h selected, The bduilders refused te be btlkod.by this problem and
s00m power shovels were at work stripping the entire foundatiom area.
The shovels were followed by mea who laboriocusly dug the oclay and
shattered rook ocut of the huge orevices. The upoiod surfaces wre
them ziven a thorough water flushing with fire hoses, and a solid mat
of conerete was poured over & large portioa of the area. The mat was
lapped over the ridges snd large doulders in order to tie together the
entire shattered limestone formatiom. Following a gononi gmtmg of
the balance of the ares, whioh consisted of pumping a mixture of cement,
sand and water Into concealed orevices through drilled holes, the
sonstruotion of the building was ready to start again., (See App. B57).

/
b, Other Buildings. ~ Because of the problems emcountered

on the third Alpha bullding, extreme care was takem in the subsequent

loontion of other buildings.. As the scope of the projeet inoremsed, it
wae poseible to avoid the shattered limestone formation for all except
the third Beta Building. (No. 920L4-3). In view of the past experiemce,

& reinforced conorete mat was poured over the entire area at baserent
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slevatlone [his ellainated uhe latorious land exocaveatioca and olesning
of srevices and ‘urnisaed & solld, lavel aurfece upom which to work,
thus oxpediting zorstruetion of Lne 'alance of the building,.

5e54 e _avelopzens Plant.

oe Construstiome « As iwntioned i ‘aragraph 3-3, i was of

utzoat lmportance thad the plaat operations have early use of the develope
nent sud training faocilitiss which were housed in the Developmen$ ~leand
(7ullding Joe. 3731)e The bullding housed twe experimental raoce_iracke,
asch of whiech comtained three magned colls sud tws process bins. The
XAX unit (3e@ Appe C17) was for Alpas lﬁp development and treining,
and the X unis performed the same service ror the Jeta stage, 'he
racetracks were supplmented by necessary material preparation and
reagvaery equipmend, control equipment and other auxiliary Cacilitles
jee Apps 516)s The reluforced sonorewe building, 197 £%. by 170 £%.,
was sompleted ia record tize (21 daye for the superstrusture), im spite
of the 'any disheartening changes in arrangemend whioh were lancorporae
ted as the work progressed (Jee ipps C5, 013, C16)s Ae soom as the
shoring for the forms of ‘he omerete roof alad could bw rexoved, ine
stallation of the magznets was starteds Tach mpnet oconsisted of three
ooils gurrounded by huge steel yokee (XAX, 330 toms, XiX, 159 toms)
which were uade up of laminetioms gut from heavy steel plates, Come:
struction of the yokes wae a timw consuming and difficult process “e=»
ceus9, after ereotion, the interior mces of the yokes had te be zround
gmooth and true by hand zrindings ihe nature of the materials uased ia

the building sxasted unusual demands {rom the construction forces, . ‘any
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ssotions of the building were treated with special paint, the lower
seotione of mlle im the ABX seotisa wre of zlased tile, and the
floor finishing was very ocarefully dane te aveid oraocks and Joints,
whish would have been hard te cleaam and would heve invited losses of
valuadle material, iHusk of the piping snd numereus vessels in twe
chenistry rocms were of stainleas steel, zlass, porcelain and other
speeial materiale deaanded by the high purity and minimum lose ree
quirementa,

be Comstrustiom Changess ~ The XAX magnet, whioh wag the
fires separatiom umis te be completed im the Y-12 Ares, was resdy for
testing om § Augusd 1943, Testing diselosed tha$ the umit sculd nes

e operated Yeocsuse of rust® and scale in the distilled water system
used te cool the oamtrel oudblicles (See Apps %22)y The fim of
ineppard T, Fowsell, speeialis$ om wmater treatment, was censulted, and
following ite resommendations, a change was made ia the piping system
(l1atey incorporated im all other similay installations) whioh permitted
sucessaful op'rlrﬁﬂ, and the nagnet wag turned over te the Temmessee
Zagtean Corporation om 19 August 1943 (3ee Appe B21). The construstion
forces continued te make the authorised changes necessary for !Itl‘fl.;
tory operation, uatil the operator could organise its owm maintensuce
foree, The (EK magnet was oompleted 1a November 1943 but final completiom
of the building dragged oud until nid-January 194Li, because of delays im
receiving chemical equipment (Jee App, F2l),
. 3<6, The Alpha I Plant.

s, The First Alpha “uilding, - 7ollowing the Coundatiom work
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previously desaribed, sonstruotioca of the Alpha I process duildinge
proceeded with 1ittle difficulty until they were ready for equipment
installation, i ach building required fadulous amocunts of process equipe
mont, including the emormous oval shaped electromagnets, nany process
hins, source and receiver units, ocontrel oubioln,\motor senerator sets,
vaouum 9ystems, chemieal reocovery equipment and thousands of lesser
auxiliaries (See Vol, 3 Nesizam). Them the equipment hegan te arrive,
the treudles really commemced, for 1% wae impossible e ges the proper
) equipment im the sequence that was needed for orderly installatiom, Im
faet, to 20t some 1tems of equipment was extremely difficuld and required
mach vigorous expediting, Separate warehcuses were constructed at iidway,
e warehouse area halfway betweea Oak Ridge and the Y-12 Flant, which
provided storsge space Wwere seeret materials and equipmend could sscumue
late and Yo ready for installation (3ee Par. 3-2l;) (Yee App, C35).

3inoe 9201-1 was the first building of its type, 1t was necessary
to use 1% as & sort of "zuinea pig" te revise inetallations and te
desisn improvements for later builldings. Considerable time was spent
in setting up proscedures and training speeial groupe te ereot equipment
on & produetion tasis, /hile the edditional work of training required
some additional time for the oonstruetion of the fired huilding, 1t
said dividends nany times over when similar installations were made inm
later buildings. “Jork on the first rece_track was well under way bdefore
the strueture for the opposite and of the duilding was completed, The
moment the overhead oranes were set and the conorete roof was poured,

workmen begam unloading the massive magnet coils and plaocing the heavy
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core oaithlgo. The srinding of ‘hess sastinge, which were inserted as
a core %0 ~he macnet cqﬂ.o {Jee Appe ©20), locked like an endless job
~hen 1% was atarted) however, aftesr performance tests were made om the
firat ~agnet, *he design enginesre were able t» liberalise the spooift-;
oantiong te olininate a substantial amewnt of the zrinding, The flres
oove castings were hmmdled by big overhead orazee but it was soom dige
sovered that the job sould he speeded by use of truck orsnes operating
in the tilding, Installation of the oomtrol cubicles was delayed somes
dat by lack of parts and by +he smound of {isld assembly »ork necoseary
to place “hem in operstion) later installations wre aucmuvoiy speeded
up as the installatiom crews hecems familiar with the works [o used
Jecurity .nquirnonu, parte of the buiuingo/ were partitioned off as
J008 as amtﬁuuu reached an advanced stace, and all worknea were
requirsd te have speeial passes (or admittemee te these restrioted sreas,
Ca the first duilding tho resul ting confusion was a handicap, bud, as
the zem beoums used to\tho restriotions, the cmfusiom was ;:nruono and
satisfeotory progress ms schieved or he Yelenos of the work (Ses Appe
8, <1h, 20),

b Initial Operation. « ™he first recetrack (3ee Appy C19)

in building 201-1 was resdy Cor preliminary operatiom an 1 November
1743y during the trial rum pericd, the wagnet coils showed & very low
reslatance o zround whioh indicated that the insulatiom was nod funotions -
ing satisfactorily. Ry U December 1943, after several of tw coils had
falled, & conmitiee of oxperts wus appointed to determine :he ause and

oorrestione The ‘ailure wae deternired te be saused by "shorts" dus td
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moisture im *he cooling 511 and insulation, and the prasence of mill
gcale and other mazretis materials ia the o0il lines: The committes
recomrended that all zoils should Se returned te the msnufasturer for
slesning and rewinding. It wes also recessary to tesy down and oless
a1l o1l lines in thas building and sdopt stringent clesning specifices
“ions for all future imstallations (3ee App, P9, 723, “2l), Feanwhile,
‘he second ‘rack in this Yilding wae ready for iryinmg outs Thie wee
sooomplished by first circulsting preheated o1l through the lines,
vaouum drying and thesm rradually smerzising the marmet oolls, Py ﬁho
sdoption of thie procedure, *he origlnal fallure was avoilded and Alpha
~ Treok Fo, 2 tecare the Cirst “rack te de placed im operatiom, It was
turned over te the operatore om 31 Jemuary 19LL (See Appy R23),

' e FPebuilding of the First Tracks « To offset the dis-
heartening delay cocasloned by the fallure of the first treek, vork
wag speeded, seven days & week, 2} hours a day, t0 ze% 1% inte operatiom,
e acoomplish this, the magned coile scheduled for the FAfth track im

"~ another duilding were used, mnd Track Noe 1 was turmed over for procees
operation on § Yarch 194, six weeks after the start of rebuilding (See
Appe 221)e ,
de¢ T™he "Falking® Tenks, = Anether experiemce vhich “lee

foviled® *he construetore om the fired track wae “he csse of the
"walking” “snks (process birs), ‘hortly after *he Iinitia)l magred ‘osts,
1t vas 1iscoversd that the huge llj-*on tanks, redzed Ya‘weem rermet
20ils, had moved out of positiom as much sg three imches, putting &
M*nrrif!.e straln on the vacuum piplag cornected to them, The correction

was simple after it was disoovered thad the magnets exerted a forse
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hetween the hack te haok tanks which forsed them apart, after Leing
securely welded In place by tle s'rane +the tanks stayed nut, (3ee Anp,

925) .

Ta7e The Tririnal "sta Process "ullding, « The orizinsl »lan

for Y12 contdined only ome “eta, or second stare, Process “:ilding

(Yae. 220lia1). Tork on thisg bdulldliag was started 15 “‘ay 19.3 (See App.
n21) and was sush more exaating heocause of the desigm nrecsutions takea
to prevead loas of the valuable snriched material te te handled. Alse,
during the summer of 193, 1% seered as though there was just not encugh
manpowey te handle all the rush jobse The recruiters were sending im
new mem daily, Yut the workers were lee:ing as fas$, or Taster, than

the new ones arrived, largely becauss of the difficuld living conditions.
Trailars and hut camps were “eing established, tut were grosely inade~
Juate Cor the men desiring scoomodaticns, and sanditione in surrocunding
locslitiee offered very little relief. Transportation from surrounding
territory was also a handicap, and in addition inoressed the absantee
rate, for wary often the driver of & oar would not make it to the job
and his riders, mumbering L or 5 were them alse absents In snite of
these —any obetacles, and while the werk om Alpha “mildings e zoing
at full speed, constrietion om the first “eta Building was acnalemted
to mee¥ rovised ~ompletion datss, Construetion of the foundations for
the Peta btullding, whioch were of the spread fcoting type, wag taifous
because of the rany underyround oavitiss cnooumtered, zhish required
mioh hard work by hand labdor, The second shift of oarpsaters, 2atablishe
od for the development plant sonstrustiom,wss now meved to this locatiom

and the bullding took shape vary rapidly. There was no such thing ag
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one orafs ocompleting their work prier to the admittanee of some other
oraft, It was really ssasing evema %o experisnoed construstiom mem, %
see the mmy miles of electricel conduid, interwovesm with additiomal
miles of pipe of all deseriptiocms, emerge in & wll-ordered and arranged
assambly, I was & commom ory that the sheet metal men would nod have
room for their messive duats or that seme other tradesman coculd net
possidly get ia all the equipment showay but by coordinating the werk,
everything seemed te come oud right ia the ends hile the major foroes
were scuoemtrated im the bullding, other groups were ia isoclated builde
ings, fadricating tug bare and sssambling the intricate units % e
installed im the traekss (See App. Cll); and from other seeticus of
the area, trucks were continually dringing ia materials of all deseripe
tiems., "hea the deadline date was resched for the operators t» take
over the first Deta track om 13 dareh 19lli, one ould ned rescgaise the
building-chenis try u«,”‘;"n shining with new vhite paint sad glisten
ing with stainless steel kettles, sinks, and numeroue gadgets. Al
ﬂlmgi the oconstrustion program, 1% was often necessary te work teyond
the 10-hour day limit te meet schedules, and hardly a Junday went by om
which some part of the opsratiom was not is full swing, The fires Zeta
Building wae {inally cousidered complets in Jeptembder 19LL (Ses App.221).
3-8 Original Chemistry Buildinges = A msjor phase of the eleotro-
aagne tie prooess ia the chemical tresatment of feed material and salvage

L

operaticns, which required olwmistry “ulldinge of an unusual type, “xe
cavation was started on the 2ud of February 19L3, for the Pets Chemistry
Building (9203) and om the 20th of Pebruary 1943 for the Alpha Chemistry
Puilding (9202) (Ses App. F21, C1); however, design changes caused some
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delay im getting equipment to the fleld, se that sustained construotiom
414 no% ze% under may for seversl menthe (3ee Apps Cl1)e Alse, 1% wae
desmed more desiradle te oconcentrate the ma jor efforts oa the fired
procese building and other auxillaries that were necessary for sotual
produetion. The building te house Alpha Cheristry inoluded Liquid
shase, Tacuum Dietillatiom, & s=ell vapor phase with rotary resetor for
oontinuous process ‘and Bulk Treatment process. (The initial small conw
tinuous vapor phase process msutioned above was qloou dowm im sarly
190ls due te operaticsal difficulties snd lack of capsoity end was
followed in 1945 by s larger Patch Vapor phase plant of the Tarshaw
type with a large roi'nq drum whioh replaced the Liguid ™hese process.)
The Alpha building was finally completed (3ese Apps C13) and before long,
Q largze scale extension mas made te take oare of oxpanded cperatioms foy
the Vacuum Distillation, Liquid Mhase and Pulk Treatzemd phnh. Al tep
the construotion foress were oud of the building they were called baok
to add a hexafluoride pilo$ plans for converting enhansed material from
K23 and to comvert the Bulk Treatmend process te the Larsom process~

e oold precipitation process developed Yy the operating company (3ee
Yole 3 Dewign.) T™is duilding contained the fires large scale installa-
tlaﬁ, on the ueo,' of very fragile, zlass-lined tanks and pipe, which
required constans pﬁhotin to keep workmem from dazaging theme After
the original parts of the building were placed in opsratiom om 29
Jeptemder, 1513, there was continual changing snd rearranging of aquipe
zends All during the time the major huilding was zoing ahead, the
auxiliaries, such se ocooling tower, pump houses, ohemiocal storege “uilde

ings, and the “eta latoratory, wore alse baing pushed to completion
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hecsuse they were all needed with the initial portioms whem takea over
for operation. The construetion mem were alse plagued by many lesser
hesdaches, such as obtaining suitable raskets that would with stand the
ocorrosive materials and pressures used im the processing, The construote
iom forees oompleted the original work and revisions therete for the
Alpha Chemistry Building im Augus® 1945 (3ee App. 721). Building 9203
for Neta Chemistry had much the sans early history as the Alpha Chemistry
Building (Jes Apps C12, C15). IS was partitioned off im small rooms and,
after freming, the interier procesded by individual rooms as the chemie
cal precesses were worked oud by the designers, Building 5203 was
sventually replaced by a larger Deta Chemistry Building (7206) (See App.
€22) and 1% was ocaverted for laborstory use whem Suilding 3206 was
available for occupaney (3ee Volume 3 Designm.)

39, Administratiom and Jervice Buildings, « In following the

construstion of the process bulldings ome sheuld not lose sight of the
—any suxiliary builldinge which were necessary te plant operation, These
ray be divided inte twe groups: frame construetiom and masoary come
struetion (See Apps D6).

&, Freme Comstruoticm Groups = The frame construetiom groupy

ineluded adminigtratiom buildings, guard headquarters, fire statioas,
ohange houses and cafeterias (3ee App. Cli8)e A machine shop (709) was
provided where tools, equipment and applisnces could de repaired in the
ocourse of pland maintenance. All automotive repeir was handled in a
fully equipped garsge (9712)¢ A complete laundry (3728) was buils to
take care of the washing and mending of uniforas worn by the operators
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ia the prooess aress, 7ue Ammonie Storsce Puilding (97.:3) was of frare

oconstruetion while a similar struoture (371.3«2) Por the Y.12 “"xtensiom

wag buils of tile, Th-;ijorny of temporary buildings were of frame

ometrustion. These struetures imoluded the warehouses and of fises of

3tone and Tebster Engineering Corpantie-‘fbivhim/nuoonmn shop

buildings, cmmteens and stationary and portable quarters (See App. D15).
be ¥asonry Comstyruetica Group, « Severnl of the sorvice

buildinges were of masomry construetiom because of the nature the
service or beocause of fire or other hasmards, T™w principal mesonry duilde
ings ares & medlcal duilding (9706), a dry iloe storsge uilding (9737),

a 1iquid nitrogea sterage building {(9727), sa elestrical mmintenance shop
(9737) fully equipped with testing spperatue, a foundry (9733), and

numerous pump houses. (Jee App, 1),
gs Completion 3tatistics, = Ae mentioned previocusly, cone

struotion of all service duildings was carried on simultanecusly with the
main process buildings. These fmoilities were turmned over te the operator

ag soon as availadle. The steam from the firss bdoiler house wme turned lo-

te the mains 1 JNly 1943; and om 9 July the Fire 3tatiom mas osoupled; meals

wre served in the first cafeteria oa 28 July 1943; the firss warehouss was
cecupled om 3§ July 1943 the firsed office building was cooupied om 19 July
19543 and the medicel Milding om 13 August 1943, The main machine shop

wag takem over 12 August 19L3, and the leundry started opermtiom 16 Augush

1943,
3«10, Y12 Extension, = In September 1343, the construetiom of

the Yel2 Plant wae going full blest, and with almost 13 thousand zen
working on the job, which was estimeted at well over 130 milliom dollars,

it wae evident to those In chargze that they had & pretty big jobe Om
316
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the 11th of eptemdber they had a bigger ome, bﬁuu.c on thas day,
Oeneral Oroves suthoriszed the ocenstruetiom of am additicm te the plamd
which zore them deudled its sise, T™is additien, which decars knewa
a9 Y12 Sxtension (3ee Appe C36, C37), ineluded twe new Alpha 3tage
Process Muildirgs housing twe racetracks esch, am sddition e the Alpha
Chemistry building (9208) (3ee Appe CL6), a seccnd Bets Jtage Building
- (920L4-2) oomteining twe recetrecke, & new Jeta Chemistry Bullding (35206)
and rany auxilisry tuildingse The jeb was of such magaitude tia $ additiome
al field forces were 9% up paralleling in many respeete the ocurrent Y.12
orgenimstion (3ee App. D10), Comatrustiom iz the original area did ned
desreass rapidly encugh to pormit transfer of nsnpowsy in sy quantities
te the “xtensiom Area wntil sarly epring im 19} (3ee App, Dl1)e T™e
oritical laber situation all over the country wes reflectsd hwre, In
the inability te obtainm labor im desirable mumbers. This preblem was
alse aggravated by the other larze seale operatiens oa the reservatiom,
e the Tomsits end K-25 aress, cach with large nanpewss requirements,
that were operating uadey the same rigid time schedules as Y-12,
Howsvey, ﬁo laboy shortage never seriously Minppd operations
beceuse there was always some wey te overcams this ebstasle(overtime
Tork was & comnon devife to thie end).
3=11, fHew ;lpll Construction,
%¢ (Jeneral, « The Alpha II Process Suildings 7201-l and

7201<5 are the largeat buildings is *he Y-12 Fland, Tach measures 5L3
feed by 312 foet and stands some ninety feet above the floor of ‘he
valley. In same respeats the new Alpha II buildinge, deing of stesl
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frane nonstruotiom and corrugated asbeatos siding, provided simpler
zonstruationy but, with the vasd inorease in size end the rany new
"eaturae added, the actual sonstruetiom of *hese Muildings invelved
many more -«anhours tham the Alpha lytjrpo. T™e f{eld “oraes hy *his
time were “anmiliay with the problems of handling end ingtalling equipe
mam®, and sufficiend arews of trained mem with thelr apeelal equipmmt
were transferred from Y<l2 to the Rxtensiem to pemit the “ornerly
41f*iould jabe *0 procesd with oomparative osse, The radical change
in desirm for the racetracks, from the former ovel shape e the
sectanenlar arrangenend, alse made ‘he installatiom of equipment
simpler., ne of the slowest jobe experisnced in the sarlier Alpha
tmildinee was the staoking ard grindiné of the reny castings installed
by the fleld foroces to rake up the oomple‘md collse The Alpha II coils
camé in as a complete unit filled with o4l ard ready to be connectsd
inte the aystam,

b, Cons*ruetion, = Uxoavatioa for bullding 920l-l started

on 2 Novembor 1913, and by 15 April 19ll, stesl erectica was complete.
Milding 92015 was started on 27 January 19LLi, and on 23 ¥ay 9Ll the
steel vwark wag topped cut, The work ca the twe Muildings wes echeduled
80 parfeetly that evem before the steel Craming was finished, three
quartars of the conorste floors had beem poured, half of the walls were
in place mnd ruoh of the machanical squipment had been inetalled, The
various building tredee normally waid for arother trade *o {inish up
bef'ore moving 1z, but here men were working 'mder, ovar and around other

oraftsmen, The roof had ite water “*lanket insulation, the exhausd
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fans were in service, and muoh of the nachinery had deem tested defore
the lasts plece of corrugated traneite siding was put ia place, The
work was well plaaned and progressed with breakneck speed, yet, a neare
parfeet safety resord was achieved, (Jee App, C23, 26, C3l).
gs Altemtions, « The operating coatrastor's foross begas
teseting and operating the newly soquired equipmentd as scom as it was
inetalled, Their studies, im sdditiom te adding te the general
oomplications, resulted im authorised changes e improve the operae
bilitye After having rum the firsV race~track for a fow weeks, it was
deoided tha$ the recovery equipmentd should be modified t.lilptﬂw.
offiolency, and that additional space was necessury ‘for handling tank
liners. These shanges resulted im a L0 by 210 food extension te each
Alphe I1 Puilding for "plate wash and redovery faoilities” (See Vol,
3 Design)s This addition had jus$® deea ccmpleted whem alterations were
required to provide faster access te the oomtrel oudbicles for tubte ree
placemsntse These giant panel boarde with their mase of lights, dials
and osoilloscopes weres the nerve ceaters of the process btut they were
turning cut eleatronie tubes faster tham they oould de trucked inte the
buildinge As & resuld, tube storage shede were bHuilt ae lean-tos on
the tuildings Anothey change was the expensiom of the cooling ayetem
for the 7070 horsepower motor zeneratoy sets,
de szlgtlm. = There was no definite time that could te
se% for the completion of any faoility im the sleotromagnetie plans
beoause relatively few items mere ever finished sccording to the
original plea, Inetwad, major additions and alteraticns, to take ndvag£§
ﬁigo of the latesd developments, were started at various times during the
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ocurse of the work, Yor this vesson the beet measures of oconstrustiom
time are the datws when the race_trsocks were turned over for operatioa
(3ee App, C32)e The enormous speed with which Y=12 "xtension was build
may b0 high lighted by camperieom with the original Y.12 Ilan%, whioh
took a 1little less *thap a year from thw breaking of zround te successful
operatiom of the first track, 3y comtrast, the firet of the huge Alpha
I1 trmcke (Alpha Track No. 6) went inte operstiom 17 July 19Lh, eighé
months afbter the building wes etarted. Alpha Tracke 7, 3 and 9 were
turned over om 10 August, 12 jeptember, and 1 October 15LL, respectively
(3ee App. 521)e

3-12. The jeaond "ete Precess Puilding, = w schedule for the

second Meta Process ullding (920L=2) was ome of the rew schedules shioh
did no% oall for breakneck speed, Construetiom bezem om 20 Ootober 19L3,
and proceeded in aa orderly manner throughout, The first comorete wae
poured om 23 Ooteder 193, Vork progressed from Test to Zast with poure
starting om 2nd floor comorete om 15 Jamuary 19Ll, and on low roofe om
1 February. The orane btay roof trusses were ereoted %y 21{(3511'0!: and
the two overhead orasnes were installed dy 1 April. The outside tile
walle were started them and the applicatiom of the built-up roofing
begam 21 Aprdl 19LL. (3ee App, C27, €30, C34)e Zquipment setting “egam
om 1 April and the firsd track (“eta No. 3) was turned over to the
operators 10 Jepteaber 17LL, Trlokii wag turned over to the opermtors
on 7 OCatober 15LL, (Jee App. 121),

Un 15 Uovember 15LL, all work on the second Heta Process iuilding
was completed with the uxsceptiom of the shemical ares, :his work had

teen started bud changes in desi.n delayed its completion. .he schadule
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of work mag dietated by equipment deliveries and completion was finally
secomplished 15 April 155,
3«13, Chemioal Facilities With the Extension, = The authorizatimm

for Y=12 Pxtensiom, in Jeptemder 1943, ineluded am additicm %e the Alpha
Chemis try Pullding (9202) (3ee App. CLi2, CL6) to hemdle the feed recyele
material t‘m‘tho new Alpha racetracks, The authorizatiom alse ineluded
e new Beta Chemistry Building (9206) te replace Building 3203, which was
now tee mall and ocould not be satisfactorily emlarged. During the
sonstruetion of Building 5206, the fleld forces oxperienced the eame
diffioul iy as in the previcus chemiocal duilding, that of the need of
oconstan® resrrangenent and revamping the equipmeants The bullding was
ossupied Yy the opermtor im Ootedber 19LlL, although sltsrations somtinmed

Cor soms momths.

3«1k, Comstruetiom of the 9207 Ireup. = Am eatirely new group of

Alpha Chemistry uildings beoame necessary ia June 19LL, te provide ror
large quantitiss of enrished foed material ts Y obtained from the “as
Diffusion Fland (See Vol. 3 Desigm). The new group oensisted of & sixe
story process shemioal Milding, & chemical storege building, chmage
houses, pump houses and tank farm, These were supplemented by sa ine
oinerator uilding, & vacuum distillatica building, a sompressor build=-
ing, & hydrolysis tower, and am amaomia storage duilding (See App. Clh,
cl7, cl9)e The major chemiocsl buildings wers of stesl frame conastrustica
and incorporated many of the improvenents iz desirm and equipmend that
had deen developed since construotioa of the first chemistry faoilities,
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large quantities of Jyrex pipe, -arying from 1" to L" in dlameter,
ware uaed, In order % gpoed the muihtim of thil ¢zlase pipe,
somplate facilitlas were get up at the job o weld, hend, and "abricate
speoial fittings. As this Sype pipe vms new to the avnrare rechanie,
it was necescary %o ‘rain nen, under the directlom of an ongineer from
the Torning “lass “orks, in order that suffioclent experienced rem would
be available for sfficient installation. Other unigue features of the
shemical tuildings were thoA numsrous dry rooms, used for hsndling
naterisl, sherein the temperature and the humidity were acoura’sly
asontrolled, Te protmot the operating personnel from fumes in the pre-
cess areas, elaborate vemtilatiom syetsms wers installed, designed to
provido up %0 20 ohanges of air psy hour in hasardous sections, All
finished floors were of écoth ronorets lald with special care te pree
vent oracks or openings. floor areas thad migh® come in contaoct with
scid were protested by soid-resistant tile or s‘ainloss steel plate,
Constmetlon of the major pars of the 9207 Group was stopped in June
19L5, “edauze inoreased wmrichaent of the “as Jiffusion Plant preduct
mmde 1t desirable to 7eed Xe25 naterial direot to ‘he “eta stage ad Yel2,
thus slininasing the Alpha stare ontirely,

3215+ Ths Third "eta Frocess “ullding, « A *‘hird Teta Trocess

™1ilding and auxiliaries were authorized 1a ey 19LL, te handle the
Inoreased Alpha producstion axpected “ecause of the enrioched faed, Thig
new building (920L«3) was similar in arrangement to the two werlier
tuildinge but was changed struoturally (Ses Appe Cl0, ©L:5)e 3tsel framing

wag usad lnstaed of the carller reinforced conorete, ond the chenge houssse
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were iuocrroratad Iin the dulldine, 31*e gradirg for '20L.3 etarted 1
day 19LY, and Treocks 5 and S were turned cvar Por cperation 25 “ovembey
120, and 9 Sovaxbar 130, respectively (ioe Appe "21)s “ullding
eompletion was achieved 15 "ay 19,5, a.'fer narerous chanzes to “he Uhenie
cal arsa,

3-16, ™e fourth "eta Process "ullding, ~ Tn 2 April 1945, ipder

Contreet %o, W-1l-10%eng-40, & Courth “eta Prosess “ullding ("20L.L}
was suthorized, %o hendle inereased orodustion resulting from ‘ag
Diffielon 2lant faed, Cmstruotion aurml} April 19L5, duplicating
the desizn of the third Sullding (Iee Appe '21)y Iy 1 July 19L5, the
straoture ws well underway and squipmen® installatlem had 1taried,
Completion was scheduled for 1 Decambar 1915,

3=17, “onstristiom T*amtus ) July 19/5, « "y 1 Muly 19'5, *he rajar

pard of the “‘lestrcumenetics Dlant was comnlets and in anaration {3se Anps
¢51 and C52)s There were 9 first staze race tracks, Ion‘aining Y4
sevarate® process bing; 6 second staje racetracks, contalning 218 prooess
binss faoilities for hardling and processing the fead matarial *hrouch
the separation process; Caailities 7oy serving the hure opemiing a%alf
of owsy 20,700 peopley 3ame of the faoilitles were :lready obsolsate or
well on the way to oboolu:"mo ard new fanilitios were inder ~onstrue’loa
to koep atreast of the rapid daevelopment of the Uranium ‘eparmmion Procese,
Construotion forces had dropped to about 5,500 workers and were ~radually
tapering off to an expeated sompletiom In January 1946 (Zee Anp. "21).
3«18, itilitiew.
a, 'ensral. & The utilities at *he T-12 Plant were conatruated |

and operated im conjunotion with the Central Facilities for the Towm of
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Oak Ridge. The comatruotiem of theee utilities was scmmenced early ia
the program and was revised and added te in sscordance with gemeral
expansien, Them, ia Septemder 193, whem the Y.l Extension wme
mtherised, approximately doubling the sise of the elestremagnetie pre-
grem, aa exntensive expansica te existing utilities was required, 5411l
later, additional facilities were necessary in ordey te keep pace with
new oamstrvetion, |

b 7Fater Supply Systeme = The Central Fuoilities water wmupply
eystem oomaists of & pump house, with ingtalled pumping oapsoity of 20,0
ngde, located cn the Clineh River; twe 2.° diameter force zaims running
to a 16”:1(. filtretion and perificatien planty snd one 4.0 =g. and cne
3.0 ngs sterege ressrvolir loeated om a ridge between the manufaeturing
ad tomsite areas (See Beok I, Velume 12 and Appe D8). This system
alse supplies petadle wter te the distridutism system of the eatire Y.18
memufeeturing area, Work was started 28 Mareh 1943, by Stome and Wedeter's
own foress and was placed im benefisial use am 25 November 1943, As

genevated

£ .
Loroed draft cceling tewsrs are used fer remeving heat in the precess,

d
W—w—hm;m::t large parts of the make-up mter

1e raw mater takem direetly from the ferce maine between the river watey
pump house and the filtratics plaste Beth rav and filtered mter are
ochenically treated t» preveat scaling., Hakesup mater for the ocoling
tower installation (See App. C2), reputed % De one of the largest ia
operation at the present time, oonstitutes the largest pars of the water
dewand, 5.2 mgd., for the mnufnéturin; ares (Jee Appe 727)e

¢: Jewsge Disposal, « Process mastes from the manufecturing
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area are ircated and then collected, together with sewage, in the
iﬁ:ﬁés system for that area, The major ;art of this vaste flows by
gravity through the trunk sewer lins., Orizimally, the waste passed
through a pumping station amd was pumped over a ridge and thence flowed
by gravity to the East Treatment plant (See Book I, Vol. 12). This
plant was constructed by Stone and Jebater's own foroes, work being
started 18 April 1945, and was turmed sver for bemefilolal occuparoy 18
Hovember 1943, Later, the west sewage disposal plant was construoted
by Stone and iiebater. It was started on 15 February 1944, and ocompleted
for use by 30 May 1944. All sewage from the manufacturing area now
flows directly by gravity to this loocation. .

ds Eleotrio Power. = In order to supply the ultimate power

requiramantu for the nanufaoturing area and Jak Ridge, two high tension
switohing stations were constructed, The initial station (1501) was
supplied with power by outting the fatts~Bar-Norris line of the Tenneasee
Valley Authority systcm and looping it into the buam of this atation.

T™e second switching station (1501-2) was supplied from a new line about
GL: miles long, oconstructed from Fort Loudoun Dam, with a tie line to the
firat station (See App. D12)s Initially, the first station consisted

of a single bus to take two inconing lines, with two outgoing feeders

to the nanufaoturing bulldings, and a 2000 kva. transformer, for
supplying power to the Townsite and Administrative Area and for pump-

ing facilities, Later, a circuit was added to this station to supply
about 20,000 kva, to anothaor manufacturing arca in the reservation, and
another olrouit was added for ihe tle line to the second station (See

Central Facilities, Book I, Volume 12), Process buildings were connected
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to the feeder lines throuzh loed tresk discomnect switcheg with ' ranee
formere te step the 15L kv, dowa te 13.2 kv, for building distributiom.
Because of the oritical steel situation, wood pole construetion was used
for all of the transmissiom lines and for both of the stations (3ee App,

516).
¢ 3Jtesm Pland, = Twe beiler houses (See Appe C15, CL3) were

construeted im the Y.12 Areay the first, te serve the imitial authorisa-
tiom, was started 2 Karch 19L3 and placed in operstiom 15 July 19L3; the
second, for the Y-12 Extensiom, was started 13 Novembder 19.3, sand placed
im opemation 19 June 15LL (See App. B21). The firs$ boiler house has a
camorete foundatiom, brick exterier walls, precast conerete roof slad
supported by oomorete beams smd somerete interior colusms, and S-ply,
Yaile up, slagesurfaced roofing. The second one has & sonorete foundae
tiom, strustural steel frame, corrugated ashestos siding, precast cope
orete slab roof, and Seply vmu't.uj roofing, The initial inetallatiom in
the fired beiler house consisted of twe 500 hp, %eilsrs, which was ene
larged by the installation of twe more bollers of the same sise and alse
a final expansiom of four more 400 hp, boilere, The second beiler hause,
which was initially provided with tw 600 hpe boilers, was oxpanded in
twe atages Dy the installatiom of one additimal 600 hp. boiler snd them
three additional &00 hpe hoilers. The doller house capmeities were ex-
panded ia accordance with inersased demands caused Dy new om-truotiaa;
All of the boilars had beem in service a® other steam plants and had to
be disassembled, transported and erected at this aite, All of the process
stean and steam for the heating of buildings and struatures are oarried

in overhead insulated steam pipes aupported om wood pole struotures,
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3.19. Roadss, ~ The maim ontrances to the clintom S=gineer Yorks
are looated at “lsa, “dzemoory, iolway, #hite “ilng ridge and *Jlill){lnr
Sridge, Slair ‘ate and Oliver lprings, from shioh oounty or state roads
lead te primary highways oconneeting with Xnaxville, Clinten, Lamolr City,
Aarrinan and other surrounding t“owne, These towns afford living scoomoe
datione for the persomnel working om ‘he projsot who were not housed im
the “ownsite facilities (See "ack I Vol. 12), The Clintom ‘“ngineer Torke
area ltaself is traversed by three oocunty rvade in a gmerally esst and
west direotion, knowm as "“sthel Valley", "Near Creekx” ard "iheat" (Uak
Ridge Tummpike) roads. (See App. D13). These are all loceted in the
main valleys of the projeet and are sross-connested by River, Jearbdore,
deuntain View and White ¥ing rerry roads. The Y«l2 Area is located jusd
south of Vear Creek oad and west of Soarbore Foad, The 10 miles of
roads 1a the nsmufaeturing ares were laid out to serve the varicus :uilde
inge sad etruotures in this area and were subjedt to much resrrangezsat
during the diffarent s tages of bullding developuent, A% first, the roads
were graded, drained and bLuilt up ﬂﬂ; a orusned lime rook base of
suffioleat thiockness to withetand the om-;;ruction traffioces Craduslly,
sg iifferens porticus wers turned over for operation, the dase was r¢e
shaped and a Dituminous surface was applied, (Jee App, 28),

3«30, Iailrosds. = The Louisville and Nashville Milreed rein
line *o'lweem Knoxville end Cinoianati forms the 20rth-ast ‘oundary line
of *he Clintomn Engineer Horks, with the looal freight atatiom located aé
Elza, Tennessee (See App. D13). This is the entrance to the projeo’ :hore

the main switohing points are looatod, =0 trenefar railroad shipzents from
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the L&K lhuroﬂ system %o the projeet slassification yards, A receive
ing, oclassification and mmterial storage yard mas oomstrueted in the
sastern end of the leservation, which oconneets te branch lines leading
to individual storage yards ad ildway 3esred 3torage Yard and ad the
Yel2 Area, The Y«12 Area system, oamprising & total of 7.2 miles, was
dmlopcd %0 aerve the installation snd maintenance of the heavy equip-
798% in the process Wildings and shops.
3=2l. Fences and fuard Towers,

ss Perimetey Femo®e. = A temporary perimeter fence which

restrieted thw construsticm ares was ready for use during the first pard

of June 1943, At first, the use of restricted entrances caused somo oome
fusiom and delay duté thie obeervance eoom decame routing, as did all of
the other neocessary sesurity messures om the job, A permenent fenoce and
series of guard towers were oompleted and placed in service during Ootober
1943 (3ee AppsD7)s  This fence was ereoted with woodem posts, because of
the scarolty of eteel, and has 3 foos Cyelons fenoing fadrie with 2 food
eide arme which oarry 3 strande of barted wire. The fence lime e
lighted by meane of flood lights, mounted cu polee whioch carry the
necessary powey supply lines, Acoess gates, wiich were opsrated by the
guard forcee as deserited im Par, 5-3, allowed properly suthorised person=
nel, material and equipsent to pase ia and out of all restrioted areas,

be Interior and Temporary “ences, - The interior femeing

(See App. D7) wae erected im order thad further security measures would be

maintalined in the varicus highly restrioted aress, The oconstructiom of
this fence was the same as thad of the perimeter fencing exceptd thad flood

3.29




“

lighting was not required. In additics te 5.31 miles of perimeter fence
and 5,63 milee of interior fence, approximately 10 niles of ‘emporary
fenos were erected during the occures of construotion ism order te maintain

proper sesurity withmd delaying completiom of the prejeet,
oe Ouard Towerg, = The guard towers are of standerd wood

type comatruction, erested at the elevatiom required t provide the -
preper aight distence detween tewers necessary for adequate guarding,
The towers are heated by eleetrie heaters and equipped with vertioal and
horiscatal manually operated spet lighte,
3«22, %ork Performed under 3erviee Contraot,
8, General, = Flen® setivities ad T-12 and Y-12 Sxtensiom,

in the latter pars of 19LL, indicated the need for extensive chamges ia
process and equipment, Tennesses Sastmam Corperatiom, the operating
oelmotas had been comstantly developing refinements im precess whioch
required ms jor shanges in construetion, However, a¢ Tennessee Zastman
Corporation was shouldered with the ugual operational diffiocul tiee and

= intensnce prodlems, these plaat revisions, invelving iugo expendityree
of meney, saterials and labdop, ceuld best de carried ocul dy & oonstruetion
firm, 3tcas and Tedster Ungineering Corperatiom, nearing completiom of
their origival oomstruetion comtresd jlo. We7l0l-eng-13, and losated ot
the eite with an experienced orgenisation, were seleeted as the firm mosh
capable of fulfilling the exasting requiremsnts of speed, sngineering aud
oconstruetion. Comsequently, a new camtraet, ﬂ-lh-lo&cn;.-la, was exscuted
om 2 Febyruary 1915, which wae te remain im foree for eix noaths, with

the optica of renewal for a sizx momthg period,
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Work Authorities (knowm ss ™A 's") were requested by Termesssee
Fagtman Corporation and sulmitted te the U.3.E.D, Cantraeting Officer
for approval of seope and expenditures. These requests were them
formarded te the engineering divisiom of Stone and Wedster Enginesring
Corporatiom for study, designe, plane, speseifications, checking, and
related requirements. Major changes developed by the itone and Webster
Zngineering Corporation were re-gutmitted te the Comtraoting Offlcer
and the Operating Company for further ohecking and approval, Prints
were them lssued te th- fleld, for construetiom, im the form of TA's,
carrying both the basie and supplemental A numbers,

b Scops. = A total of L0 WA's wae lesued up to 1 July
1915, Of this total, 113 were basie suthorities for new projeots, or
for esteblishing poliocles and epecifiocations., Twemiy-nine requeeted
additions or revieions imn etrueture or equipment. ''sny wre issued to
olarify plang or specifications, and some %0 authorisze miseellaneous
contreetes with other pri- oontractors on the ares, The following were
same of the major revisions performed under this contraoct,

%A numbers 1 snd 3, with 66 supplementals, required extensive changes
to equipment previcuely installed im Bullding 9202, am Alpha Chemistry
Building. HRevisions ia piping, tank end pump additions, and the sepe-
ration of & ocommon system for bulk treatment te several single lines
for floxibu‘!v in operation, were ocsrried om during operationes. [Iecause
of pressing requirements of speed, materiale were dorrowed from jod
stocks or purchased under high priorities from cutside vendors. The pland
refrigoration system was ingreased from 61 tone to approximately 50 tome,

requiring exteneive installations of pipe coils and insulation. A
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oumber 1, 1ssued T February, and A number 3, issued 13 Febr.ary, were
nearly sompleted om 1 July 19L5. During this period, a total of 5,500
~aphours end 226,000 were expended,

%A pumber 8 and supplementals involved additions te the Flant Oxyzem
Distritution System. 7"A mumber 59 required extensive changes te the
ventilating systems of M™uilding 9206, the Reta Chemioal Puilding.
Estinated expenditures om this project were £56,250 up te 1 July. ZA's
32, L3 and 2l0 euthorized installations of new lines of prooess squipe
ment for this building, WA number 100, although net im Building 5206,
estadlished a new area to serve this bullding. Twe large stainless steel
storage tanks of 25,000 gallom capacity were erestsd for the proosss
refinement, with the necessary pumpe, piping and other equipmens. This
area wag located at ths westerly end of the Y.If Piuw. A numbepr 200
iuﬂ:orhd construstion of & receiving wareheouse covering more tham aa
aore of ground, bullt of steel framing originally fabricated for a
similar structure at Lowsll, :lassachusetts.

0. Zajor Comstrustioms = The largest single item under this
oontraet wag authorised by A mumbep 159, Thie item was the censtruotion
of a "eta Chemlstry ™illding (9212), te be used for preparaticm of the
firal produes, consisting of & two~story Head House with four one-story
wings extending fram the lomg side of the Jead Fouse (See App. C20).

The building hae eteel framing, conerete spread footings and foundatiom
walle, struetural tile walle, end oomorete floors. The floors, in
general, are oovered with linoleum, but certain roome have floors of staine
less steel, or nickel (Jee Vols 3 Desigm). Roof somstruotiom is poured
Zypsum on sheeterock, a light weight material, with standard built=-up tar
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and gravel roofing, All roofs are insulated ‘e a specified heat
ocondus tivity feetor. Under the first floor are pipe tumnels carrying
all piping services for the entire ladboratory area, Alse, in the Head
House tunnel area one seotiom is set off ss & refrigeratiom room,
oomtaining alr-conditioning ocompressors and refrigeratiom equipment,
fire~proof lumbsp 18 used for furring all extarior walls and for ine
termediats room partitions, The walle are {inished with fire-resistans
sheet roek,

The first floor 18 aomposed of offices, laboratories, salvage
and reccnversion rooms, mschine shop, steck roame, snd vsults, MNosd
of the laboratory equipment $e made of stainlese eteel, although oertais
" of the hoods and sinks are of Alberene Jtone, Trensite, and Kerbats,
all resistemnt te wariocus typ'u of seids, Davis Oas Alams sre installed
ia meny rooms te deteat explosive nixtures, while certain rooms are
protected with & COy fire protestion systems The dilding ie¢ window-
less to aid rigid temperature and humidity cmtrels The secomd flooy
of the lead ilouse sontaine sir comditioning equipmens, supplying properly
humidified air %o the ladoratories through large rlemum chambers oeeupye
ing all of +the mpace adove the fires floor ocelling, Alr exhausted through
hoods 1e digcharzed %o atnosphere by larze fans at *he extrers ends of
the laboratory wings, eliminating remots chanoes of toxis fumes boinj
drama inte the fresh air supply, However, this exhaust air is rfirse
processed through eleotris preeipitrons te recover all selide and proe
duad, insuring ne waste.

This ochemietry bduilding wae autﬁorild for oconstruotiom 5 April
1945, with completion requested by 1 October of the same year, In normel
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times, the desizm and comstruotiom would have required 13 wmonthes., IV
insloses a floor area of 126,330 square feet and oontains 2,152,917
subie feets The strueture, together with auxiliary bBuildings, includes
6 cooling tower and pump house, & oafeteria and a change house; 1%
required 15,000 subie yards of exeavatiom, 25,000 cudbie yards of fill,
5,300 cubis yards of osomerete, 700 toms of strustural steel, 300 tone
of reinforoing steel, and 238,000 pieces of struetursl tile, Om 1
July the desiga was 95 percent complete, orders for materials and
equipment were 98 pereent ocomplets, while only aboud 3 peroent of the
process equipment had been delivered te the site, The strueture om
that date was 38§ peroent ocomplete (Jee App. 321), V

4. Reviews - Om 1 July 19U5, L30 WA's hed beem lewued, 160
wre fully completed and 320 im progress. A% that time the force employed
on thie work wae 1,535, An ostimated total of 7,556,900 had beem ex=
pended om oaterials and labor, Work which was not completed oa the
previous contraet was necessarily oonoluded under the terms of thig ocome
treot, et & 0ost of approximately 1,167,300, which cost is inoluded im
the above total (Ses Appe ).

3-23. Temporary Faeilities,
as CJeneral, = Numerous temporsry tuildings were provided

te faocllitate the oonstruetiom of the Y-12 plant, Separate shops, offioce
tuildings, time offises, warehouses, eto., were built for the various
divisions of the 3tone and Yebster Zngineering Corporatiom, Much of this

temporary construetiona, when ne longey needed by the construetiom forces,
was transferred to Temnessee Fagtmam Corporatiom, te faoilitate their
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operation of the plaad, thus achieving maximm econory, A tabulatiom
of these facilities, all build by Stone md febster, is te be found im
Appendixz D15, The following ia s disoussiomn of the major items (See
alge 4ppe Ch, €29, C29). ’

b arehousess, = Five buildings, 50 ft. x 200 f+,, with
acuorete floors at oar-floor height, were construated at :iidway (:iee
Appe C35), & specially fenced and guarded area used t store ssered
equipment whioh arrived prior to its scheduled installation, 7hem Y=12
Zztension was added %0 the projecd, threé additionsl marehcuses were
sonstrusted at this liﬁ. we of these were LO ft. x !00 ft. snd one
wae L2 %, x 158 ft, These alse had ocnerete floore bt just adeve
the ground level and not at carefloor height. (3ee App. 29).

se hops. *

(1) ﬁuhin. Shopss « A speeial machine shop was buils
by SW and Tebeter (e ;amufeasture certsin items whieh could not be
secured ia time from outside menufsetursrs, te albter other items, mnd
to zmke necessary repsirs, The machines -u tovls installed in thig
shop were varied and extensive, and prestically any kind or’uoum
work could be aoccomplished, One ingtance of the valus of this shop ls
indicated Dy the fwat ‘hat when turmtables vere required te rotate "0
ton coils through 50°, this shop designed, build, and iind the equipment
in operaticu withia !3 hours. #rosuring these special turning devices
would have takem perhaps 40 daye through other chamnels. (3ee App, 530),.

(2) Pipe 5hopss = The Fipe Shope were set up for outting,
threading, welding and bending pipe, There was alse an installation for
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the fabrioation of pyrex piping. Originally, the piping for oil distrie
bation, snd later piping for other purposes, was cleaned by piokling, and
1% was necessary to ereat piokling vats and handling equipment, The
interior of & part of the piping was alse ssnd-blasted and painted, mad
1% waq neocessary %o set up sand-blasting shede mad pipe paint shops.

™e valves received at the job and used im 04l occoling lines ware dige
mantled md piokled or esnd-blasted and the interiors were painted,

(3) Carpemter Shopse = T™e Carpenter Shops camstrueted
cabinets, lockers, tables, bemches and millwerk whioch i% was nod possidle
%o procure fram cutaide mamufseturers within the required time, The
inelosures around the operatism tracks is the mamufasturing buildinge

wre alee duils in these shopse.
(4) Miscellaneous Shopse = All sheed metel work for

extensive ventilation end other purposes was fatricated in the Sheed
¥etal Shops at the Jobe These shops were fumished with all the machine
%00le necessary to de thig works The Fala$ Shope were used prinoipally
for painting the interior of walves and piping and the aillwork zanufue~
tured in the Carpenter Shopse The Flate 3hops mre used te fabrioate
the steel plates used for the ragnets im Puilding 9731 and the wvarious
“eta bulldinge, A building 30' x 96' was conetrusted %0 fabricate and
bend eilver dus barse This wae & olosely guarded operatioa (“ee Volume
L, Silver Program). PFraetically all of the sutametive and construetion
equipmen$ was serviced and repeired ia the Automotive end Yachine shops
which alse did work required by the Tomeite Faoilities.

d. Office Puildinge, = Office tuildings for the Cenersl
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Superintendent's orgenizations were sonstruoted both in Y-12 and Y-12
Extension, 3tone and Tebster's “onersl Accounting Office and Looal
Purchasing Department wore located im the Majn Administration Bullding
in the Tommsite Area, The main office and facilitles of the Persormel
Department, whe hired all smployees at the job site and kept all employ-
ment noondl)mro originally located in the Townsite Area om Route 41,
but later, vhen this building was takem over by Tennessee Eagtman
Corporation, a new Personnel building was build at the ocsat, or Elza
Cate, sntranoce, This tuilding ocontained vaults for storing employment
records, |

o, Nisocellaneous Temporary fmoilities,

(1) Canteens, = Bight canteens, 28' x 50'6"%, were
oonstruated im the twe areas, to furnish lunches te the worimen,

(2) Cloek Alleys, = ™e olock alleys econstrusted were
sestional md sould be readily moved whem the necessity required,

(3) Steme Crushing and Conerete Mixing Plants, = ﬁo

orushed stone for roads, &8 wll as same of the oonorete, was furnished
by Ralph Rogers Company from two quarries located ia the valley south
of the Y-12 area, This material was furnished under two oontracts (We
Thl8-eng-3 and 66) which totaled $5/9,972,66.

The ready-mixed conocrets was purchased from Transit ¥ix Comorets
Corporation under Contract No, #=7L13-eng-L in the amount of £1,975,627.73.
The contractor l;tontad & batchipng plant on the railrosd spur near soartore
Road, about thres-quarters of a mile sast of the Sast mtr;noo to the Y-12

area, in order to facilitate the handling of materials,
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£y Zquipwent. = ‘he construstion equipment used in Y-12

~wag varied and extensive and oomeisted ofs

39 Cranes, shovels and Jackhoes 76 Holste
400 Trucks Light Plants
655 Relding ¥achines Conorete and Mortar
[ | Hixers
131 Alr Compressors Saw digs
2% Road<~(rading Machinee Vidrators
9 Rollers Tarth Drills
2 Ditohing fachines % Traotore
13 Material Holsts 76 3edans
3 Derrloks 7 3tation Yarons
68 Conerets FPinishing Yachines 36 MNusses

g« Jeaporary foads. = The omstruetion roads im general were
bulls on the looatiom of the persmnent roads, but 1% was necessary o '
build other temporary roads., On acooum$ of the heavy conerete-aixing
trueks and other trucks loaded with heavy materials and equipmemns, 1t
was necessary te surfeace these temporary roads with orushed astone.

he racilities fop Night dork, = Temporary lighting wae

required for night work, md this, together with the sleetrisal welding
machines snd other motor-driven construwetion squipment, required the
tnstallation of & temporary eleatrioal distridation systsm, Fortable
lighting plants were used shere that me thod was more ecgonomical tham
extending the temporary lines,

337




SECTION [ = MATEIALS OF CONSTRUCTION

L=1. Proourement. - It would be a mere clichs to say that the
procurement of matsrials f'or the construction of the electromagnetic
project was an indispensable factor in the successful completion thereof.
Becauss of the size and diversification of the project, it was deemead
necessary to establish two distinet Purchasing Departments, one'or which,
in the Boston Office of Btone and Webster Engineering Corporation, was
primarily ooncerned with the procurement of process oquipmént; the other,
with hesdquarters at Oak Ridge, Tennesses, dealt with structursl materials
and associated items. The functions end activities of the Boston Office,
exospt for fleeting references, are discussed in Volume 3 of this Book.
Standard Stone and Webster Enginsering Corporation purchasing procedure
proved invaluable; eg.: division of responsibility for purchasing and
subseguent expedition of the purchase order. ZThe nature of the project
involved the proourement of vast gquantitiez of suoh eritiocel materisl as
steel, copper and alloy pipe. Bowsver, th;:f¥inoly discussions between
Stone and Webster Bugimsering Corporation Purohasing Department and War
Produotion Board with the mediation of Liaison Office of the Manhattan
District in Washington, orders were placed within two days after author=~
isation for construction was received from an offioial source., Mention
should also be made here of the waluable nililtance in the procurement
of construotion equipment rendered by Government surplus pools and other
Government agencies.

li=2. BExpediting., - Bimultansously with the placing of a purchase

order by the Purchasing Department, the Inspsction-Expsditing Department

L.1



went into action. At firat located in Boston, Massachusetts, the depart-
meat wns moved to Oak Ridgs, Tenunessee, during April, 194L. As the volume
of purchase increased, sc did the expediting department grow and eventuslly
reached a peak of 119 Fielé Inspector-Ezpeditors, 25 Sthedulers, 9 Priore
ity Men, and 85 Field Stenographers, Typists and Clerks. Branch offioces
were maintained in Chicago, Illinois; Los Angsles, California; New York,
Now York; Fhiladelphia, Pennsylvania; Pitts{ield, Kassachusettisj Pittsburg,
Pennsylvania) Roohester, New York) Bpringfield, Massschusetts; San Prancisco,
California; Schensctady, New York) and Toronto, Ontario. The heavily stress-
od basis of operations was expediting raw matsrials intc the fabrioatérs'
plants. Thls neceszsitated expediting thousande of suborders placed by
contractors and vendors, in addition to contracts and purchase orders
originating with Stone and Webster Enginesring Corporation. A nation-

wide canvass of sources of materiels and equipmont wa: vigilantly main-
tained, and on npproxiutely 80 pergent of all ordo‘rl, it was necessary

Vto sssign competent personnel to the manufacturer's plant to mske an in-
spection of the product. In many casos it becems imperative for the
expediting depar’bent to develop an alternative souroce of supply or

find a suboontractor whose facilities were more sdequate. All means

of shipnent were scrutinised and ths one deemsd mosi advantageous was
selected. Every prime sontract, sub-contract, modifiocation, purchase
order and memorandum of change was handled by the Expediting Department,

as woll as all suborders pllco‘: by contractors and vendors. Tc¢ illustrats
the efficiency of the purchasing and expediting departments, it is

not irrelevant to state that, through revisions and eredits, $27,391,654.33

L.2
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were saved in the procuremsnt of equipment for Alphe 1 and 2, and Beta

1, 2 and ? processes alons, This saving was in no amall part due to the

alertness of the aforesaid depertments in expediting deliveries of raw

materials and sub-contract parta.

4i=3. Receipt and Distribution. - Receiving, warehousing and distri-

bution of material for somstruction of sueh secope as the work at Clinton
Engineer Works involved ene of the most intricate problexs of managenent.
Facilities, at first somewhat primitive, rapidly expanded as the tempo of

oconstruction aotivities and the ecncomitant influx of materials and equip-

ment inocressed. A transportation systex, imcluding roads, r;;lrmdl and
olassifioation yards, was developed as rapidly as poscsible, and was follow-
ed by the inoception of a warehouss building program in the electromagnetioc
project area (Bse Paragraph 3=2i). Trucks transporting material and equip~
sent from the original eentral and receiving depot were, at first, sent
'dinotly to the area receiving department, whenoe & man asocapanied esch

truck to its ultimate destination to check its contents. It was found

necessary, for a time, to dispatoh a guide with each truck to prevent un-
due loss of time between the area entrance gate and the reocsiving office.
With the oonstruction of warehouses, all carloads, and some ICL shipments,
wore sent direotly to the area, and their oontents were distributed to
buildings under eonstrustion or to their proper warehouses. Bach division
was allotted a warehouse, im addition to general piping and glectrieal
warehouses-~a division esomprising, in general, a msajor process building

and its sppurtenant minor buildings. Because of the quantity and ocomplexity

of instrurzents required for a project of this scope, it waz alsoc oonsidered
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advisable to establish & sepurate instrument warshouse. Prooess equip-
ment, wiich was of a highly seoret nature, wae etored ir a specially
provided area, under armed guard, and wes unpacked only at the site des-
tined for its ultimate installation. Statisti@ illustrative of the
quantities of materisl receivsd are found in Paragraph 4=5.

L=L. Disposal of Screp. - Inevitebly, a great smount of scrap

motal mocunulated during construction of the plant. During the earlier
stages of oconstruction, Btone and Webster undertook the disposal of

such sacrap material by offering it for sale to the high bidder, the
proceeds then being turned over to the Goverament. A sum of $15,148.03
was realized through thisz method of dispoasal. This procedure was changed,
howevor, by order of the Distriot Engineer, and, on and after 1 July 194L,
2ll scrap and non-repairable property was turned over for disposal to
Roane-Anderson Company, the operating econtractor for'Central Facllities
(See App. Bll). A totel of 2,771 tons of miscellaneous metal sorap had
been so turnad over to the Roans-Anderson Company during the perioed
ending 30 June 19,5, This sorap weight reached ;962 tons by 31 December
1945, axc 6515 tons by 31 December 1946, All suoh scrap material is
segregated as to type by the Rosne-Anderson Company and dispesed of ﬁﬁf
the highest bidder., Bach sale is approved by s government representative,

L=5. Construction Statistics

a. Qeneral. - An interesting feature of the construotion

progrum is the enormous quantities of materials and supplies that were
used to build the electramagnetic plant. Because of the speed of con~

struction schedules, it was mandatory that construction materials and

Loy
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equipment of all descriptions be mobilized at the eaurliest mozent. As
all phases of constructior were starteéd az soon asc plens were availsble,
¢ multiplicity of the same types of equipment were required, A4ll known
sources were sarvassed for the necessary supplies; material was purchased
from private concerns, rented fror. contractors or sales organizationa,
transferred from deferred or completed government projects, and, in some
fonstances, new feacilities were c-astructed in order tc meet the require-
;outn. Carload after carload of gpecialised electrical and sechanical
process equipment was shipped well in advance of actual installation
50 ae not to delay conetruoction., This inllux of equipment clogged the
railroad facilities for miles around the project and cresteld e major un~
loading problex. kuelk of the material was of a secret nature anc had to
be stored im highly restricted anc patrollec warshouses, large quanti-
ties of other materials were just unloaded along the track, or in any
sapty bulldiug or shanty that ocould be found. The roiloring tabulations
are indicative of the task that confronted the Ba;lﬁeorl.

b. Peak Carlosd Receipts (Ses App. B8),
Quantity Description

S, Cars of ties received in one week
11 Cars of valves rece'ved in one week (three different

weoks)

41 Cars of wallboard recsived in ons three-week psriod

65 Cars of ooncrete bleoks in one {our-wwek period

31 Cars of brick reoceived in one week

128  Cears of eslectrical material in one two-week period
S50 Cars of electrical material in one eleven~week period
1585 Cars of lumber in one eleven=wsek period

110 Cars of pipe and fittinge ir one two-week period

15 Cars of plywood in ono two-week period

L.y
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o. ZYotal Car Receipts of Certain Material gsoo App. BBZ.

ltem

Coal and Coks
Bleot, Material
Heavy Equipment
Lumber

LCL Merchandise
Operstors Cars
Pipe ané Fittings
Bewsr and Soil Pipe
Steel

Tile

Valves

Welding Electrodes
Anti-fresss

Bolts and auts

d. Representative Quantitiss for Y-12 Area (Bee App. B8).

. - % .
u“

quantiey
95 cars
g157 *

2

Isem
Exocavation
Conorete
Lusber
Briok
Conorets Blooks
Tile, Structural
Corrugated Asbestos
Ballboard
Asphalt Shingle

Roof

Built-u; Roofing
Windows

Doors

Precast Roof Slab
Asphalt Tile Floor
Sewer Lines ’
Water Naine

Bteoax Mains
Crushsé¢ Limestone

TABULATION OF MATERIAL

Quantisy

l.m,m Cu. Yds.

£275,%00 Cu. Yds.
}7.56ﬁ.000 F.B.M.

2500 M.
5,284,000 Ea.

IM,ON Bq. f't.

2,332,000 8q. ft.

hB&.Om Sq. ft.
1,937,000 8q. £%.

82,000 8q. £t.
ﬂ6,600 'q- ft.
61,500 L.F.
$5,000 L.¥F.
£8,600 L.¥.
55,800 Tons
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SECTION 5 -« LABOR EELATIONS, BAFETY & SECURITY

S=le Labor Recruitment and Industrial Reletions,

a. Procuremwnt of labor,

(1) Loeal Offices. - Procurement of persomnel necessary

for the construction of a project of the sise of the electromagnetio
project at Clinton Engineer Works, during a time when the labor situa=-
tion throughout the sountry was already most stringent, was an employ-
went problem requiring a very hrg; amount of plaming work, soreening
and an extensive disiribution of employmunt offices. Key persenmel for
Svone and Webster Engineering Corporation wis supplied through the

Loston Office of the erganisction, but by far the greater part of the
manpower was hired at the job offioces. A few persons were hired at the
tenmporary headquarters at the Andrew Johnson Hotel in Kmoxville, 'hnno;l-
o0, but procuremsnt began in earmest with the establishment ef an smploy-
mont office, on & Bovember 1942, at 931 North Central Avenus, Knoxville
(5ee App, B13)., Immediately after the organisation of the Personnsl
Department, conferences were held with representatives of the Building
Trades Council, the variocus labor unions, the United States Employment
Service &i the War Manpower Commission, during whieh the scheduled
requirements of the projeet were discussed. The urgency for and im-
portanoce of cbtaining adequate manpower were constantly emphasised, and
the unrnl'ngcneiu assured the personnel department of thelr soopera-

tion.

(2) Distant Sources of labor, = It seon beoame mandatory
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to establish a recruiting servies, and recruitere were stationed in the
larror labor osnteres of practieally every state in the southeast portion
of tho United States. The first peraonnel hired through this channel

arrived on the job 13 May 19,3, and there waz a steady influx of such

~ menpower until reoruitment was abandoned in September, 1945 (8ea App.

Bl1h). Afben)—duly-I9LE, Zhe shortage of eleotrioa]l workers became 8o
aoute that special mensures wers hstimud by Under Seoretary of War
Robert PF. Patterson, described in a letter to Edward J, Brown, President
of the Internatiaomal Brotherhood of Electrioal Workers, dated 21 June
190}, {Sea Al & A2)., KEnown as the Pntferlon-Broum plan, these measures
provided for pavment to employess of round-trip transportation and
subsistence, no loss of seniority rights, amd . job on return to their
former employers after the ocompletion of at least 90 daye' serviece,
Provisicn was also mads for officisl réoogniti of employers releasing
men in response to the appeal (See App. Al)., Thousands of people ﬁ’."’
interviewsed, and whensver the interview was suecessfully concluded, the
prospective employese was supplied with neocessary eredentials and trans-
portation to the job site, BSecurity regulations were ripgidly ebserved,
and all persons employed were sarefully imvestigated as to thelr past
history, loyslty, hablits, oitiszemship and ether charaotsristies.

(3) Magnitude ef the Labor Problem. = To sonvey same idea

of the magnitude of the unde rhk!ng/ in the peak month of July 19Ll, a

total of 12,000 men were actually working en the elesotromagnetic project,
and the average had been in the neighborhood of this figure for approxi-
mately 8 months’(Soe App. D11). It 1s estimated that upwards of 400,000

poopli wore intarviewsd for the entire Stone and Webster program, includ-
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oien,

ing Y=12, as for every persorn hired two or three others were not. This
is approximately equivalent to interviewing the mtira\w%?ﬂ
Houston, Texas, whigh“ds éhhoe'%ntieth clty in the United States ir sise,
A contritutirg factor ivn the interviewirg ard hirinz of so preat a
rumber of persons was the fact thht, et that time, irduotioerns intc the
srred gervices were at their heicht, Eowever, defermernts were resuveated
for thoss empleyses whoce particuler skillas fell in ecritical sategories
and who eculd not readily be replacsed. In nearly all oases, such defer-
mentsz were granted, Also, becauss of the fact thet the location of the
project is 4ir a primvarily rural area, a large percentage ¢ the laborers
and eraftemen, partiecularly the carperters, lived or surrounding farms,
snd oonsequently, tock time off for planting and harvesting their orops.
b, Housing, « One of the most serious obstacles which had %o
be overoome ir order to keep perscnnel on the project was ipadequate
housings At the inoception of the project, housing facilitles were
praoctically roneexistent, but, as rapidly as possitle, hutment camps
for white snd colored persomnnel, treiler oamps equipped with Government-
owned treallerg or for private trallers, small farilly huts for supsrvisors
and dormitories were built., A limited mumber of key personnel were
awarded houses in the Townsite but these facllities wore, in general,
reserved for the oparating parsonnel (See Book I, Volume 12),

6. Transportation. - Dsspite the efforts made to provide /
0

housing facilities on the arems, it was mecessary for many thouundgvcm-
- A

ployees tc eommuts from surrounding villages, towns, snd sities. Thus,
the laek of tramsportation became a stumbling block in maintaining man-

power on the job., Distances as great as 90 miles were covered twioce



iy
delly at a time when gasoline and tires were already at & premium.
However, the Personnel Department did all possible to alleviate the
seriousness of the problem by estadlishing and operating an offieially
sarotioned OPA Gas and Tire Rationing Board or the area, At the peak
of aotivities it was estimated that approximately 8,000 sutomobiles
entered the area daily, and that about ;00,000 miles were covered by these
vohicles each day. Busses were operated to surrounding esenters of pgpula-
tion, at & pominal tariff, A shuttle train was operated by Etone and
Webster Engineerin; Corporation over the L3l Railroad betweer Knoxville
and the job site. Fifteen obsolete soaches were obtained, twelve from
the Chicago, Burlington & Quiney Railroad, with a eapacity of 60
passengers each, and three from the New York, Ontario & Western Railroad,
with a capacity of 70 passengers each. These coaches were altcred by
Stone and Webater Enpineerins Corporatior so as to increase their oepacity,
ard from 1,600 to 1,200 passengers were varried per trip. The servioce
was insuguratei on the morning of L August 1943 end discontinued with
the final run on 15 July 194); (5ee App. B31). Intra-area busses were
also operated from the various housing facilities and trailer camps
to the jJob site, Such busses were at first operated bty Stone and Webster
Engineering Corporation, but all were gradually turned over to Roane--An-
derson Company by 31 August 19ll (8ee Bk. I, Vol. 12).

d., Reoreation and Welfare, - Beoause of the semi-imolated

nature of the projeoct, it w.s necesssry to provide rfasoilities for
recreation and ﬂolfnro on the area. Inasruoh as these subjescts are
treated in detail in enother Book of the History (Hook I, Volume 12),

euffice it to say here that, in many oases, the retertion of employees
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ot the Job was due solely %o the successful estadblishment and sudssquent

operation of these facilities.

o, Labor Relatione snd Btoppages. = Althouh it muat de expsct~
o that some labor Aifficulties and grievances should have ooourrsd on an

undertaking of the ssope of the electromagnetic project, yet, becaunse of
the efficlient functioniag of the Labor Relations Department of Stone and
Yebster Engineering Corporation, in conjunction with meabers of $he U, S,
E. D. and the business agents of the labor unions, it wes poasidle %o
snticipate and compromise, or arbitrate, all disputes. Oonsidering the
fact that as many as four erafts were involved §{n the settinz of s eingle
plece of equipnent, it reflects credit er the Labdor Relations Deparisent
and the patriotisc of the saployeas that comparativaly fev manhours wera

lost beceuse of Juriediotional disputes or other work stoppages. (Bee

Book I, Yolume B.)

H=2., Eafety.

e, Qesasral, - The magnitule of the work to de perforced in She
Y-12 area st the Clinton Engimeer Works was sufficient to require the
erganisation of a complete progres of safety snd mocident prevention. A
Ohief Bafety Engineer was aseigneld %0 the project defore any actual work
wvas bsgun in ths field. The parsant safetly srganisation was sae¢t up in the
Plstrict Office, and, in early 1943, an inspector from that office was as-~
eigned to ecover prelimisary grading and eonstraucstion in Y=12, A Bafety
Engineer wvas assigned to the project under the joint supervision of the
Chisf Safety Enginesr and the Y=-12 resident @ngin-or. The peraonnel ef

the Y=1? Safety Depsrtment was incresased in proportion %o
55



the manpower of the job, and, at the pesk of construction (late summer
and fall, 19.3), six inspectors and sn engineer comprised the staff.
An inspector was assigned to each eonstruction division., Their duties
wore to inaugurate ascident prevention programs within the divisions
and to effect close inspeotion of all work in progress. An additiom-
el inspector was assigned to eover night operations. A similer pattern
of orgmnization was set up for the Y-12 Extension. Ome inspector
supervised the erganisation for accident prevention during the early
stages of construotion, but the staff was inoreased to an engineer and
four inspectors at the peak of eonstruction (See App. D1L).

b, Obligations of the 8afety Depariment., - The safety program

of the electromagnetic plant wag developed from and conformed with the
safety ooncepts of the Corps of Engineers. The duties included respomsi-
bilities uncommon to other Distriets,as described in pertinent District
Ciroular Letters. These letters were subsequently eompiled in District
Circular Litter (5afety L5-5) subject: Bafety and Accident Preventien
Program, The more important duties ef the Safety Department imecluded:
(1) Acoident Beporting. - A full time investigator whose

office was looated at the field hospital investigated and eompleted
all formal insurance and gavorhnont reports of lost-time accidents and
ocampensable injuries.

(2) Orientation of New Empleyees. - A staff member

maintained quarters at the Main Perscmnel Office where he gave safety
instructions to all mew employees. He also distributed pertiment

literature, printed rules, eto.
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(3) Banitation and Public Health. = A sanitary engineer

made frequent inspeotions of all ocafeteriae, canteens, and drinking
water facllities. He also supervised mosquito eontrol and the sanita-

tion of latrines,
(L) rire Prevention Inspeotion. = Regular imspections

were made of the area by a trained fire prevention imspeator.
(5) BSterilisation ef Personal Protective Equipment. -

4 plant was established for the steriliration of gogegles, respirators,
gas masks, bard hats, boots, raincoats, etc, Dailly piokup and delivery
service was effeoted at all tool rooms.

(6) Motor Vehicle Imspeotion. - Weekly safety lane

ingpection was made of all motor wehicles.
6. Folicies eof the Department. - Many and various problems

pertaining to safety arose during work en the slectramagnetis plant.
Policies were established in accerdance with safety requirements of the
Corps eof Engineers %o eope with these problems. |

(1) Cooperation with Other lpnciu. ~ Close eontact and

cooperation were maintained among the Stone and Webster Engineering
Corporation safety erganisation and the Safety Seotiom of U, §. ’E. D.,
the engineers assigned to the project by the insurance earrier, and the
fire departaent and the safety department of the opersting company,

(2) Meetings. - Weekly meetings of the general eommittes,
whose members included the general superintendent, resident engineer,
division supsrintendents, divisien engineers, nndv department heads, were

called to mssiat general superintendents in maintaining low averayes of

i
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accident frequency and severity,.

Tns divieion committeoc meetinrs and

foremen's meetings were oalled weekly to discuss current problems of

safety.

(8) Publieity and Educetion. = Extensive use was made of

safety posters, National Safety Council Safe Practices Pamphlets, materiel

prepared by the A. E. M., and information furnished by the Corps of

Engineers in makinp the enployee safety conscious.

equipped with a public address system was used to good advantage where

outdoor safety meetings were held,

An automobile

de Mediocal Faollities. - Fleld first aid stations were

established on the basis of one per one thousand employses up to five

thousand, and ono station for each two thousand employees thereafter.

Serious wounds or fractures were not attended at the aid stations but

wore treated at the field hospital,

about & mile and a half from ¥-12, but in August 1943, it was moved to e

The {ield hoaspital wes first located .

new building in the Y=12 Area, Five physiclans snd eight registered

nurses staffed the hospital during the peek oconstruction period.

ambulances at Y=12 provided service to Knoxville when necessary. In

November 1943, the hospital in Oek Ridre wks opened, eand it performed

practically &ll medical services beyond the limltations of the aid

stations and the field hospital.

e, Conparative Statistics. = It may be seen {ram the follow-

ing comperable statistios thet the Safety Uepartment performed & vory oom=-

mendable joh:
1943 Rates
Y-12 Areaw

Construction Industrye*

5.8

Freguenoz
7«76

45,87

Sevari
1.37

5.43
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1643 hates Freguency Severitz'
Corps of Enrincorgess 14.29 R £

1944 Rates

Y-12 Aren® TeT0 2.07
Construction Industry** 23,02 2,65
Corps of Engincergsxs 10,51 2.50
Sourceo1i

¢ Y=12 Safety Reoords,
¢ Accident Facts ~ Betione]l Safety Council, 1944-§.
s¥% Offico of Provost Marshall General.

f., Fatal Accidents., » Five fatal accidents ocourred during éhﬁ

course of construction of Y=12; of these, mone oould be attributed to the
unusual nature of the purpose of the workj one person was run over by a
tractor, onc was electrocuted, onc was burmsd to death in r welding mcoi-
dent, and two died es the result of falls (Sec App. B-20).

5"'3. Socu,‘?'it“.“.

aes Gunrd Foroe, = During Janunry 1545, Stone and Viebster was

issued a directive authorlzing them to process the hiring of Guard-Train-
ecs and to nlace thon on the Stonc end Viebster payroll (Sec App. Bl7). The

first guard-troinec wns hired 6 February 1945 and the last orc was hired
on 2 Decexber 1943, 4 total of 1844 trainees were hired ﬁithin these dates,

The Distriot Frolective Security Offioes approved ell applicetions until
thls function wes talen ower by a Guard Chiecf. The treincos wore subjected
e 3-months training e&nd probation period efter which they werc transfer-
“anhetten District payroll, Valle the gunrds were often identi-

3 and Vebster" pguards they were assipned to and under the dir-

5.9
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ect supervieion of the District Protective Security Officer urtil 20
Septecber 154% when they became members of the Auxiliary Militery Police.
The guards hendled traffio and manual patrols and guarl posts for ocarly
construction areas. Aftor the first fence constructiorn startod in ¥=-12
Area puards wors placed within thie earea and within buildinge. Dwing
October 1943, Tennessee Emstman Corporation toolr over the protection of
¥-12 and guards were thereafter assigned by them wherevor thoy wero reguir-
ed on installetions under construction (Sec App. E18).

b. Fire,

(1) General., = Froa the ti=r thet the first bulldozers
scarified mnd grubbed ewcy the cedge grass end weeds from tho area of what
is now Y-12, therc werc prosented unusuel fire hazarde to a job whioh is
unparalleled in all history. FWhet was to heppen beyond the atart of ocon-
struction ecould not be mscorteined, since a plent desipgned for fhe mnue
fecture of this extraordinnry'product, involvins brand new procesgsos, WAt
to undergo many changes in plans whilo eonstruction wae in progress. Ar-
rangeﬁents for storing all congtruction rateriels were uade in such a way
as to reduce to & minimum any possibility of creatin; destructive fires
and were in keeping with standard recommendations for fire prevention.
Proper types of pertable fire fighting equipment were installed in the
various storage ysrds and were supplementel by adeguets numbers(of large
water berrels equipped with buckets, Those barrcls of water were protect-
ed durin; the winter mortis by tho addition of anti-freezte chemicals.

(2) water Mnins., - As soon as the first buiiding was
storted a temporary raw woter main was leid end tarped within ens; access

of all work centers, enc¢ as the project grew this meir was re;leced by a
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larger ore, viich sorved until September 1943, when tiic pormanent m-ins
wore pleocd in sorvice,

(2) Procedures, = Firc inspcctors, who worked in connece
tion with the Safety Devertusnts, instituted by the construction contruotor
end the United Bimtcs Englneer Department, were very active in promoting
a£1 principles ard deviees for the removal of conditions fevorable to
fires. Many memoraﬁda and posters wore 1ssued and pleoed 4in conspicu=-
ous pleoes, calling everyone's attention to the necessary precautions which
must be taken to meke ell areas free from costly fires. Safety meetings,
regularly ettended by divieion superintendents, engineers, supervisors,
foremnn, and craftsmen, included discussions relative to the prometion of
bettor prouctices in construction mdthoﬁa for the purpose of eliminating
firos. Troined firc fightoers nttendedkthese reotings at repular intervals
to acquaint the mon with the variecus t;pes of porteble fire fighting equip-
mont, Demonstrations of tho merits and effectivenese of the varlous types.
of egquipment were mede on tect fircs te further acquaint the workmen with
their uses.

(4) Hazerds from Veldinc. - Fires, tust were frequently

started but controlled, were in nmnst cascc attridbuted to electric and gas
nethods of wcldinz end cuttin: steel. All worlmen who used electrie and.
»a5 nethode of welding.were thoroughly instructed as to how an area should
be cleared of all combustibles before thoir equinment was used.

(5) MNaterisl Storasc Practice. = After materials had serv-

ed their purnose in construction, thev were well stacked ir adjncent
aroas whieck haed been rroperly ¢leared and could be nrotected from fire by

tenporary means. Good methode, practiecec, end an orderly arrangement of

6.11



materials in those clessification verds kopt down fire hatards and facili-
tated the ro;uae of moterials elsowhere. Equipment of the types previously
montioned in this report was used in protecting these yards from fires,

(6) Dbamage by Fire. = Extensive fires representing losses

of $10,000 at m Steel Plate Shop on June 13, 1944 and danmage awunting to

$5,000 at the Steel Prefabriocation Shop on September 7, 1944 were the only
occurrences of mejor fires in this area. There were no deaths or ';erious

injuries attributed to fire in the Y=12 Area other than thet montioned in

peragraph 6e2f (Sec Apr. B18),

(7) Firemen-trainses., = In January 1943, Stono and Webster

was suthorized by the Distriot Tnginesr to hire and procese riromn-;train-
ees (Sec Appe B17), During tho period of 12 February 1943 to 1 December
19483 a total of 328 men had been hired. Equipment and firemen were station-
ed at the ¥=12 Ares and were under the control of Stone and Webster, After
Octobar 1943 all fire proteotion for Y=12 was Laken over by Tennsssee East~

man Corporation.

o. Intellipenos and Security,

(1) Clearance for Restrictod Area, « Military Intelligence

regquired a Parsonnel Security Quastionnairs to be made out for each en-
ployee of the oonstruction oontractor before he ocould enter a restricted
ares or handle oclassified documents. They then reviewed the completed form
for olearance, Some forms were further distributed to & oomaoreial come
pany or to e Government agency for investigation. About 72,890 question=-
naires were reviowed between 16 February 1943 and 1 July 1945. Of these,
932 were for naturalized citirens and contained complete information ocon=-
oerning the naturalization records., In addition, 76 alien questionnnires

have been reviewed for s few who neve been employed within Y-12 or Y-12
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Extensior by subcontractors,

(2) Fingerprints. = All finrerprints of enployecs were

transmitted to the Federal Buresu of Investizetion through the Military
Intellirence Division. If & record was on Mle it was returned through
¥ilitary Intellipeonoc to the Stoue and Vehster Persounnel Section, to be
sonparsd with tho arrest record given by ths enployee at the timc he was
hired. About 21,000 a{ést records vere glvon by applicants at the time

of hirinc, the vast =njority being voluntery informetion about traffic
offanses or drunkenness, If the emploree failed to stcte his arrest
record when he wns hired, or falled to rivs e complete rececord on serious
cherprec, if st1ll emrloyed he was contucted and‘interviewnd. He wac
elthor retnined or discherped, as Judsed by his attltude towmrds belng
quectioned, the seriousness of his arresti, his worl: and sbrenteeisn
record, &nd the urgent neec of hir clessificertion nf work. Meny were dis=
charred for felsifying the nost serilous arrosts, many were reteined, Of
those retnined, nost were ellowed only in the renerzl erec, end not in the
rettrictc? ereas., No onc was hired or rctained thet hed beon convicted of

& rope, arson, or narcotlc cherze.

(%) Badges end Passes, = A nurmher of differeont methods

were devised to identify an irdividuelV¥s clecrance to o multitudc of re-
stricted arees requilring spocific oleerc:ce, A pereral closrance method
usod was the issuence of bedpges wii» wiriove enlored baclimrounds. These
were ueed for clearance to soreral ercocc, such oo Y=12 and Y-1Z Extcension.
Poss cords of different color schemes wore issued for resirictec cress in
Y-12, Over 8,694 cnrds were 3ssued te conatruction forces for eloven Y=12

restrictod aroas. Bnadres were issued ir pleoe of puss cords ir ¥-12 Exten-

4
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sion with: letlers denntinr restricted mrens for which personnel were oclear-
ede For the period between 15 Arril 1944 tiuourh 31 October 1944, 10,150
badges of thie type were issued, The same procedures were followed for the

emnployeos of Stome and Vebaster contractors,

(4) Person:]l Investigation., = Tae lerge nuwier of employ=
eos who wers nover prnviousiy investireted necessitated extensive investi=-
getion by nmeil. Stone and Webster, et the request of Military Intelligence,
was asled to conduct e pert of this investiration for employees active on
thei; pdyroli. A wvect nuiber of letters were sent to former employvees,
friends, etc. and 765 of theso were mnswercd, A lerge porecntage not
answored were & result of wrong addresses, As & further means of aecurity,
e file of 6,000 cards wos kept coniteining deropatvory information on exploy-
eos from other jobs, Over 4,090 fstop cards™ were furnished by Military In-
telligence to protect agalnst the hiring of undesirable appliocants., In

addition, 1,164 "no pass" cards were kept to guard ageinst issuing passes to

personngl barred from thie aree,



EROTIOR 6 ~ ORGANIZATION AND FERSONESL

6~1. Kanhattan District. - Oonstruction at the EKlectromagnetic Flant
performed under Stone and Webster Engimeering Corporation'a management was
supsrvised for the Nanhstian Dissrict by the Y-12 Qomstruction Offieer, who
was responsidble, throngh the Y-12 Unit Chief, %o the District Engineer,
0ol. K. D. Nichols. Prior to January 1945, the sonstruction officer was
directly responsidle %o the Distriod Eagiaser, and the Y-12 Unit Ohief
assisted the Dietrict Enginesr in soordinating the design and epsration
phases of the progran with sonstrustion. The operating sontractor,
Tennessoe Kastman Corporation, assisted ia $he finsl inspection and recos-
meondsd that the facilities Ve accepted as Shey were completed, for opere-
tion by the Govermment,

Tha following efficera were coaneoted with this work duringz the pariods

indicated:
Lt. Col. vVarren Oeorge, as Construction Officer, was responsible for all

construction st Y-12 from November 1943 %o Janusry 1944, during which time
he was assisted by Major Roy O, Blackledge. From Jasuary 1944 to May 194k
Col. Jehn B, Hodgeon was $hs COomstrugtion Cfficer at Y=-12, Lt. Ool. M. C.
Yox, (November 1943 o June 194L) was assigned e assistant in charge of
construction at Y-12 Extension. Col. Walter Williams wes assignsd as
Assistant Construotion Officer in January 1544 and served am Coastrustion

Officer from May 1944 $o0 1 January 1945 at which time he was succseded by
his assistant, Major L. E. Johneton, who served until 23 January 1945, On

23 January 1345, Lt., Col. L. ¥, Kehe assumed the responeidilities of the

Y=l Conetruction Officer, until he was succesded in June 1345 Wy Lt. Ool.

¥, C. Yox, wvho remained on active duty as



*.‘,

13 Mm{ iea s
Construction Officer until Deeenber—AOLS;, when ths active duties were

n.sumod by Major Kenneth A, Dunbar. Major Dunbar continued as
Constructior Offiocer at the electromagnetic plant until after the
project was taken over 1 January 19/'7 by the Atomic Energy Conmission.
Capt, A, 0, Garvik served as Assistant Construotion Officer from January
1945 until June 19L6. Major W. E, Kelley was assigned as Y-12 Unit Chief
from March 1943 to September 191}, when he was succeeded by Lt. Col. J.R,
RBuhof'f, who in turn was suoceeded in November 19L5 by Col. G. J, Forney.
Colonel Forney oontinued to serve as Y-12 Unit Chief untll after the
project was taken over om 1 Jmury’:{; the Atomio Energy Commissiom.

6-2, 8tone and Webster Engineering Corporation. = The entire activi-
ties of Stone and Webster Engineering Corporation in the development and
oonstruotion of the Clinton Engineer Works came under the direct manage-
ment of ¥r. R.T, Bransh, President., Kkey personnel, assigned from the
Stone and Webster Organization to devote their entire time to the design,
engineering, purchasing and expediting of all requirements, were moved
to separate headquarters and acoted as managers and department heads, under
the nhpervillon of Mr, 4,C. Klein, Projeot Engineer. This nucleus was
supplemented by the employment of additional personnel.

A emaller orpanissation under the direction ef Mr., R, R, Wisner,
Assistant Project Engineer, was employed at the area, working in close
ocooperation with the Boston Office. B5till another group was assembled

at Berkeley, California, doing research work, headed by Mr, L. 0, Waite

and Mr. R, E. Argersinger.

oraanizakien
The field oonstruotion was formed from Stone and Webster employees

of long standing, and was assembled under the direction of the Projeot

6.2
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Manager, Mr., T. C, Williams. This personnel eonsisted of General
Superintendents, Chief Field Accountant, Resident Enginesrs, Purchas-
ing Agent, Personnel Mansager, Process Engineer, Chief Expeditor and
Division Superintendents, with their subeorganisatione, which varied
in size in aoccordance with construotion activities (See App. D10).
The following liet ef key personnel indieates the length of service

of each at this project, together with a brief description of hise

classifiocation:
Name Started fTerminated  Classifioation

R, T. Branch =29al2 President-Distriot
Manager

A. C, Klein 6=29=12 Projeot Engineer

F. R, Creedon 1-6=l); l=31lal5 Resident Manager

T, C. Williams 6=-23=12 Sel3=ly; Projeot Manager

A, L, Hartridpge 7=26=13 6=10-4), Asst., Project Manager

T. B. Thorndburg 3=17=43 1=17=45 General Superintendent-
Y-12 Area

T. R. Thornburg 1-31.l5 Projeot Manager

H, F, Cleary 2-27=U3 General Superintendent
Y~12 Extension

R, R, Wisner 6-29=12 Asst. Project Engineer

E.¥. Seckendorff T=T=L43 Process Engineer

GoP. Darlington 6=29=43 Chief Expeditor

E.P, O'Connor 1lelb=l2 Chief Field Accountant

T. W, Fiper 12=26=i2 Personnel Mansger

J. P, Piper 12-1-12 Furohasing Agent

G. E, Crosby Lel5=43 Administrative Engineer

Paul Browr 11.2-)2 =23l Y-12 Resident Engineer

6.3
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E, L, Field
E.L, Field
Frank Wells
A.P. Richolson
Inther Thompson
H, J. Bykes

G, D. Bromn

J. 8, Howley
Cod. Baldwin
W, B, Stansbury
Jdo L., Cannon
E.L, Maier

W.L. Sheets
L.%W, Wilkes
E.E. Jones

W. L, Pitzer

Jo D, Butterfield

N. R, MacPhee
Myron Groht
Harry Thompsom
Glenn Fulcher
William Figher

H,N, MoCampbell

m“

Eleotrieal Superintendent
¥echanioal Superintendent

Carpenter Superintendent

dent

Mschanical Superintendent

Electrical Superintendent

Eleotriocel Superintendent

Asst, Gen. Buperintendent

Started Terminated Classification

Tel=bLl; 2-2a45 Divisior Superintendent
2-2l5 General Supsrintendent
5=10=L5

3-15-3
11-2-42

5=3-L3 Asst. Oenl. Superinten-
3113 Division Superintendent
3-2l-li3 6-20-45 Division Superintendent
32243 Piping Superintendent
5=16=;3 9=2aL); Division Superintendent
L=17-43 Division Superintendent
3=31-43 6-30-L5 Division Superintendent
11-6-443 6=23-45 Y-12 Ext. Res. Engineer
12113 |

Bel6-U3

6-11al3 Division Buperintendent
12-28=13 9-20-l; Division Superintendent
12-1-12 9=30aL); Rigring Superintendent
9=10-43 Eight Superintendent
T=6=li3 6-36-&5 Night Superintendent
1184, Rigging Superintendent
11<5«,3

9-6,3 9-8-l,;

6=3. Acknowledgement of Assistance."

6.l



a. Magnet Coil Construction. - SBeveral conferences were

arranpged to discuss corrective mensurer to overcome the difficulties
oxperienced with low resistance in the eclls of the first Alpha Track.
At these conferences Messrs. F. 1. Manvel, Brend and E, A, Elge of
Generel Electric Company, Dr. C.F, Hill and Mr. J.G. Ford of ¥esting-
house Eleotric and Mfg.:Company, and Messrs. K.P, m‘%d Sealy
of Allis~Chalmere Company were present in a consulting eapmeity to
discuss improvements in coil eomstruction (See Parepgraph 3-7,b). Dr,
Eiller of the Standard 01l Company was requested to investipgate and
recommend suitable treatment of the oil. Mr. H.R, Ioung/ of E, 1,
duPont de Nemours mand Company, assisted in determining the proper
materials to use for treating internal pipe surfeces. (3ee App. E10).
b. Distilled Water System., - The firm of Sheppard T, Powell,/

was eonsulted en the major problem of supplying distilled water to the

prooess equipment,
e, Installation Procedures. - The fisld foroes received much

valuable assistance from engineers and physicists from the Radiatiem
Laboratory at the University ef California. These men were helpful im
oonveying suggestiens on methods eof installation smd testing, partiou-
larly on the high vacuum system. The saomstruotion foroes were alse

assisted by oampotent service engineers furnished by the seversl

eompanies supplying special equipment.
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Be. Dasoription
1. Letter (with enclosure) from Under Seoretary of

War, Bovert P, Patteram to ir. B, J, Browm,
President of I,B.B.W., dated 21 June 194,

2. Letter of Appesl %o Eleotrioal Workers from Mr,
B. J. Brow, dated 23 June 194k, |
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4] WAR DEPAKTUENT
Y : Washington, D. C.

June 21. X

Hr, Bdward J. Brown, President,
Internaticnal Brotherhood of Eleotrical Workers,

1200 15th Street, H. W,
Washington, D, C.

Dear Sirs

A oritical shortege of skilled electrical workers is
seriously hampering construction of two different but equally
vital War Department “mnat® projeots, the Hanford Sagineer Works

Pasco, Washington, and the Clinten Engineer Works, Knoxville,
Tennesges .

The shortage of ohetrioal workers cn each of these

;arajaetu has become sc oritical that extraordinary aeasures must
be taken to place men on these jobs, Ordinary no method as wsll as
some extraordiniry measures never failed to adequately staff the
Jobs. Pull advantage has been taken of the facilities of the War
Hanpower Commission, Conferences with your organiszation, the
Hational Bleotrical Contraotora' Association, and the War hnpmr
Commismion indicate that the most feasibdle, as yet untried, plan
to meet this emergency is to call for volunteers to serve on these

projects for a period of at least 90 days. A statement outlining

this plan is euclosed.

| : 1 aa certain that a vigorous prosecution of this pregra
will successfully man these vital projects and that such & vigorous
prosecution can only be mam«a if you give it your promiged, wholas

l:warm support.
sim-rol} yours,
(81gned) Robert P. Patterson
ROBERT P. PATTERSON,

1 Enol. ‘ Under Secratary of War.
Statement . ‘

N
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f'% gineering Jorks, Pasco, washingion, end the Jlinton .ngineering
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' while both these nro jects %%aw been wnuer construction for
considerable time they are far from corploted: ‘he Invasion having now
become a reallity, vital nsterials w tie Turiher '3%;@4‘%1&1&:4 of tis
liar are veary waﬁ%iﬂ.
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projects. e csn realize thwt it Is o Lurden {ur suvoe of our nembers
te leave tiely hones anc arais? = 5uru, weever , we Enow ol the
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aur setbers se weluntesring. This, we belleve, sw.8 bw potessliy
rour assistance ai thly G
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we are spving swr lozal unlons to gathor roups of gen and
potify tils of fice how many they are sending fros thelr particular com-
munity a0t % whish tob, This wiil enable us % Bnve an sdoquate check
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APPERDIX ¥“B"
REFEKENCES

Desoription

1etter from Mr. R. T. Branch to Col,

Js Co Harshall regarding estimated
costs - 2l September 1 :

Btone & Webster Cost Bstimate ~ 20
June 1943

Y=12 Unit Chief's Report - Mareh
1943 ,

Stone & Webster Bugineering Corp-
oration Gontract No, W-7L0l-eng-13

Stone & Webster Engineering Corp-
oration Contract No. Well=108-eng=Li9

8tone & Webster Enginesring Corp-

- oration Contract No. Well=108-eng=560

8tone & Webster Report on 9201-3
Foundations

Stone & Webster's Bills of Eaterial

P.E. 1115 Bubjeot ~ Test and Design
Improvements for Z Coils deted 21

January 19LL

letter from Mr. A. €, Klein to Boston
Ares Engineer, dated & August 1945

Nemo to All CPFF Contractors from the
District Engineer, dated 29 June 1945

Location

Manhattan District
Cleseified Files

Manhattan Distriet
Clessified Files

Kanhattan District
Clozsified Flles

Manhatten District
Contract Ssotion

Manhattan District
Contract Besclion

" Manhattan District

Contract Bection

Manhattan District

Clagsified Files

Btone & Webster
Enginesring File

Honhattan District
£lessified Files

¥anhattan Pistrict
Oleesified Files

Stone & Webster
Engineering File

~%



¥o. | Description .~ Lesation

12  Btons & Webster Engineering Corporation Stone & Webster

Cangellsd Vouchers | Acot, Dept., Files
15  Stone & Webster's Hecords of Trsnsmittal Btone & Webster
~ of Fingsrprints Personnel Department.

Uy  Stoms & Webster Engineering &Qrmﬁé@ Stone & Webster
‘ Porscmnal Records ?enmcl % pertaent

"1‘5 Stone & Webster Report of Contracts plus Btm & nmmim- o
g Deily Commitment Records of Beoston amd  Asets Department
Local Purchesing Department Files

: ,16  Stm & Webzter Buhprejsct 39. h? ' ,mm ﬁiatﬂ&t
T Qla:aiﬁeﬁ f'ﬁas

17 letter deted 25 Janwary 1543, from Nashabban Distrist G
_ Major Warren (eorge to Br. T, G, \ Clageified Files
- Williems , : -
18 Tenesses Nestam serpenum Y-12  Manhatten District
 Hisbory, Vol. I - Clessified Filep . -
19% Teunesses Eastman Corporation Fire Tennsgsee Bactusn |
Pepartment Becords Corres. Files

20 Btome & Webster Bngineering cerymﬁﬁa ‘Stons & Webster

Safety Records : Bugineering File
Stone & Webster Premn Reporte ~ Manhavtan Distriet
(File ¥o. 6%.91&3 | Classified Files
g2 ‘nopm-g of Failure and Gorrection of  Manhabtan Distriot E
nuk&;m twou.ng System on XAX Clessified Files
25  letter from Mr. A. C, Klein, date 1 Menhattan District
, éum:ary 19414 ﬂlauﬂ‘ha Files
ey  PE 177 é&tsé January 154k, lubjaot - Manbattan ﬁiﬂri&*& ‘
© Filtering Sedimsntation of Ferelign Classified Filss
EBateriel and Removal of Water from o
cooling il

25 ¥=12 Bnit Chief's Report, Februsry Meunhsttan District
18kl ' \ Classified Files
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Desoription

letter from Mr. A. C. Klein to Mr. 1. B,
Thornburg « Subjects Sub-Anohorage of
Alpha Bins - dated 17 November 1943
Tennessee Bastman Corporetion Report

Wi 101, Budbject - Zituminous Road
Burfacing

Btone & Webster Subproject Ko. 55

%tertptm of 8pscial Construotion

tggwnt ~ SHE 14713 =29 January

Stone & Webater %Wring ﬂarpera%iw

" L&N Railroad Kecords

Wﬂm

eimauisé ?ilu

TEC Files

Banhettan Pistrict
Classitied Piles |
Marhattan Distriot
Olassified Files

Nanhatten District
Claseified Files

 Stone & Webster

Bugineering File
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PHOTOGRAPES

Bazerigtiaa

Fémdntiw Excavation for Alpha Chemistry Bnilémg
9202 - 20 February 1943.

Foundation Exeavetion for Alpha Prooau Bullding
9201-2 - 16 lpril g3,

Bxonvation and Comstruction of footings fmv Alyha
' Pwmas Eﬁildmg 9201-1 - 16 Aprﬂ 1903,

Concrete Batching Plant = 26 April 193,

med&ﬁea Work fer %wlowm ﬁaildiﬁg ??31
27 Aprid 1843, ,

Stoue & Webster !ngmaﬂng egrpantim Administration
Building = 27 April 19h3.

Y-12 Admintetration aaudmg ~ 27 April 1%5‘.

Foundation for Alﬂn Rmetraok Fo. 1 in Building 9@01—-1
18 May 1943.

Poundaticn Work for the Second Alpha mxamg 92012

Fom&aﬁ&an ixslvation for Alphu Buildmg %1-5

Rcia.foreod Concrete rmiag for Alpha &m&am
Building 9202 ~ 18 Mey 19L3.

Beta Chemistry Bullding 9203 « 18 Ney 19i3.
Development Building 9731 - 22 May 19L3.
Alphe Building 9201-1 - 2 June 1G43.

*




No.
i

15

Duorigtion

Boiler House and Beta Chemistry Building on
8 June 1643. A

Development Building 9731, 8 June 1943.

Experimental Racetrack (m) « Building Ho. 9731.

Alphs Chemistry Building 9202 « November 1943,

Y-12 Plant = December 1943,

Comploted Alphe I Revetrack.

Y-12 Plant = March 19ilL.

Comstruotion of Beta Chemistry Building 9206 - Nay 1GiLiL.

Alpha II Process Building 9201+l under eonstruction
January 1G4L.

Pump House and Cooling Tower -~ 2 February 19LL.

The Second Boiler House 9;01-2 under sonstruction
2l February 194L.

Alpha II Process Building 9201~l - 2 Pebruary 19ii.
Bete Proosss Building 9204~2 - 2l Fedruary 19L4.
Y~12 Plant - Mareh 19k,

Y=-12 Extension - March 19LL.

Beta Process Building 920L-2 - Maroh 19LL.
Alpha II Process Building 9201-l -~ Mareh 194k,
Alpha 11 Recetresck Installed.

Panoramic View of the Y-12 Plant Mareh 194k,
Bete Process Building 92042 « 19 April 194k,
Aerial View of Midway Storage Area, 22 May 19uL.
Aerial View of Y-12 Extension - Juce 194L.

iy
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52

Ssserigtlon

Aeriel View of Y-12 Extenaion - June 194k,

Aipha II Drydoek?

Y-12 Plent, §ap‘é‘w§ar 19hl.

Eah Process Building 920h-3 Svam}mr 194,
fypical Beta Recetrack Imhlhum |

Alpha Chenmistry Bullding 9202 - s.pwar gLk,

Construction of Extaxus.m eo Boiler House 9lOl.l
Beptembor 19lk.

Construstion of 9207 Group of Alpha chomﬁy
Buildings « September 194 ' .

 Third Beta Prosess Building m«y = Deoenber 19LL.

Alpha Chemistry Bullding 9202 - December 19Lk.
Alphe Chemletry Building 9207 - December 19hl.
Some Plant Auxiliaries - Mareh 1945, |

9207 Ghemistry Group = March 19L5.

Poundatien end Partial Steel Frame for Final Produot
Building (9212) - June I9LS5,

Aerial View of Y-12 Plant = Mareh 19L5.

‘Aerinl View of Y12 Plent - Mareh 1945,



¢ls ¥Foundation ¥xeavation for Alohs Chesisbry
Building 5202, 20 Pebruary 1543,

fhis photozraph shows scas of the earliest work
y &b the V=12 Plant.







C&. Foundatlon Bxcavstlon for Alsha Process

.






3+ Excavetion and Construstion of Footings

for 4}

13,

2 Process Juilding, 52
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Cls Conerete Batching Flant, 26 April 19L3.

Concrets for Y~12 Construotion was obtained froa
this plant, lecated lumediately Zast of the Y=3i2
Area, Yo the foreground are the Time Officas and
the Cleck Alley for construction workers.

e
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C6. Stons & Yebster Bagineoring Corporetion







¢7. Y=12 sdministration Building, 27 April

This duilding becasms known as the "Fish Bowl)”
because of glesa ianterlor partistloas.

s






8., Foundation for Alpha Hecelrack %o. 1
in Building 92011, 18 May 193,

The oval shape of the racetreck ascounts for ithe
arrasgesent of reinforeing stesl shown here.






69, Foundation iork For The Segond Alphm
Building 92032, 18 May 19L3.







010 Foundation Exosvetion For Alphs Building
9201-3, 18 May 19L3. ‘

It wes here that the constructors suso'mbtered the
worst foundation sondition af the entire projeet.







G1l. Heiaforced Conorete Framings for Alphs

e






£12. Sete Chemistry Building 5203,

is the deokzround say bs geen the beglmming of
the brick stack she walls for Boller louse
01, :

iny







ﬁlﬁt ‘Wlﬁ

150,

nt Building 9731, 22 May

dota the sathod ussd Tor Form Erestica shown
in the right {oreground,






Clhe Alphe Building 920)e1l, 2 June 193,

Reinforced concrete construptisn requirved huge
msounds of form work.






G15. Holler House and Heta Chemistry Bullding

on 8 June 19h3.







C16e Develooment Building 973 8 m%.

Construovlion of this ooncrete supsretructure was
oumploted ‘n tweaty-ons daym.

e
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G18, Alphs Chemistry Building 202,

Sovanbor 1%2 *

First plant opsraiions were sharted here.

o
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019, Y=12 Plact, December 1943,

Bullding 9201~1 im the center, Behind and to
the right 1s 92012 and at the far right the
framing for $5201=3. Im che right foreground
are the Cooliag Toweras sod Punp House ahloh
were required fer easch grocess dullding.

2n the horison, one osn see the Hater Filtration
Plast @#¢'<h served Y«12 and the Town.






C20. Complsted Alpha I Eagetrack

An entirs installation of this type had to be
torn out snd rebullt when the [irst nagnet failed,

oy






¢&l. ¥=12 Flant, Harch 1904,

This visw looking souihwest from the Haler Filtra-
tion Plant sbows the Alpha I bulldings o the leit,
Beta Bullding /20l in the right center and the
start of Y-12 Ixtensiocs o ths lore right.

Ve






gz, Construction of Heta Chemistry Building

-
ES






€25+ alpha II Procese Bullding 5€01-

woder sonebraction,







¢2lie Pump Houss snd Cooling Tower

2y February 190,
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Gote the comparative slmplicity of sieel
spaction ap againet the fowmisne Por the
earlier veinforeced conarete buildings.






¢27. Bete Process Bullding 20i-2







caB. Ye12 Plant, ¥erch 1gll.

The parking lob in tha forsground bacese
the aite Tor the W07 gzyoup of Chenietry

PE






G629, T-12 Gxtension, darch 19l

frasing well aloug on Alpha Bullding 200
Youndatisn startsd for 9201-%,

Al






C50. Beta Progess Building 9oOhe2
sareh 15ids.

dote that this sesond Deta Duild ng retained
the reinforced oonerete {raming design.






€351. Alghe 11 Process fuildis
tarch 14

This bullding is being rooled ovar 3
squigzant installation., Zach Bigh bay houses
ape recetrack,

e






052, Algha II Recetrack Instelled.







#as9 of poles in the lVovegrewnd is oo
the two gubsiations delivering IVA | )
Plant,

e









¢34. Bets Progess Building 92042, resdy for

equipment installation 19 April 104h.

i






C35. Zerisl View of Hidway Storspe Area.

22 ¥ay 19k,

Beorat aquimont fop Y-12 Plant wes storsd hove
untdl Bisme for inetallation. In the beokground
iiss the lowm of Cak Ridge. :







$%. Aerial View of Y=12 sxtension, June 13,

Ming Houthaast.










G347
Mﬁkm% Vagh,
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638, alpha II Drydocks

This equipment is usad Lo vest the oleaned
snd rebuilt usits belore returning %o the racew
bragks for another separation rune






£39. .12 Plant, Septarber 19!

Yolw i@@kifz@ Northeast with Fxter
Aves Lo the lefd,
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Ghls Typloal “eta “mcetysck Ingtallation.
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Thia photegraph shows consbructlian of 4
t0 the origlnal huildiag requlsed by ox
wass Paellitiosn,

¥
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GhBe Hupstpoebisn of Sxvens:

gouas GLOlel, Jeptenber 10l4.






Clise  Uonstruction of 3807 Yroup of Aloha

Chemiatry Prildines, Septesbar 19hl.

¥






“kG.  fhird “eta Frosess Building 520l

Decembar 1%‘ .

i






Shée lphs Chemlstwy Fullding 5202
Decenker 150k,







CL7. Alphe Chewmistey Rullding 9207,

Dacember 194k,

]






shd. Jome FMlant Awuxilisrios,

In the forsgromnd ars Urocess Developwent Shops,

in the conter ia vne of the Administretion Hullde
ings and st the top is the dard Mesdquarters, To
the laf't of the Gumrd Hesadquarters is a group of

dutments whish housed part of the Guard Force,
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€50eg Foupdaiion and Partial Stewl Frawe Pop
\ Produat Suilding (9212} Juse 1945,







£51e perial Yiew of Y12 Plant - Yarch 19i%.







052, Aerial View of ¥e12 Plunt = Harsh 1945,
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Appendix D1

COST BSTIMATE OF ELECTHOMAGNETIC PLANT

Ja L2£7 .
Aswxms 7




CudT B3T1unti OF ELeCTROQNUMETIC PLANT
JANUARY 347

{1

o OF
dele 7553 &
Building =22 Yal2 sxt, deve 958
& Alphs ko, 1 29,081,000
ko, 2 26,554,500
3201e No. z 19,310,400 562
m 13 . 'Q- m.%.m ‘43.5&
9@01-5 . ¥o. 5 L2,551, 3,609
Cheistry A L L32,500 3718,LL0
. 755, 2,000
9203-1 ‘%m ¥o. 1 15,701,100 7.993
- ig'seg'soo g;'gﬁs
| T - L
& " Ne. 2 ’ 16,16l,000
9205 ° Aralysis Ladoretory 85,100 1,7
9206 Neo. 2 Process- Chemistey
Building L,269,000 331, 806
9207 Ne.1 ° . . 12,080, 300
Q208 Chealoul Storege Bullding 610,000
9209 Reta Salvuge Bldg. Ne. 2 21,200
G210 Vaouum Precess Building 5,858,600
9211 Speoial Naterial Cemversica 1,554,100
G212 Cheamistry Building : 1,930,000
Gl0l-l &2 Foller Houses 1,366,300 1,236,000 17,000
Sl04~1 Nater Punp House for 9201-1 125,100
9&0&? . . . 92812 1;2'900
] ] 1 , 800
M | ] ] [ ] 2 - us.m
M&-b ] ] - ] m., M“




a

Bullding

oLiol;«6 Water

2
£

9Lol-1l; *
9lol-15 *

9li09=1 Water

092
9409~

;

913 Water Supply
915 Distilled Water Plant
9116 Treating House

Pump Boun for

9731

cool:lng Tower ror 92)1.1

9418 Clean 0il Tanks

Main

S #» 8 S & 2 3 s 2 ¥ B s 8 B 3 8B N
) +

G201-1
92012
92012
9201-3
9731
9204~ |
9201,
920l-2
9204
9201-4
9201,
92015
9201+5
920ly-3
920,13
976
9202
9207

F-2-

55.1.00
31.100

lg,200

Ja0. 7533 &
d.0, 798



a

uuﬂding

Distilled ¥Water Proparation
Distilled Water Pump Eouse
Eleetrie Sub-station

Stean Distribution

Hater Distridbution

Sewage and Waste Disposal
Drainage :

Process Waste Disposal
Eleotrical Distribution
Railroad :

Boads and Walks

Fenoce and Guard Towers
Autos, Tractors, and Trailers
011 Pump House *

011 Storsge House

Grading

Caustic Unloading Statiom
011 Purification
Hydrolysis Towsr

Examination Building
YeXephone Building

Gate House
Administration Building
Guard Headquarters
lledical Serviee Building
8hop A

Fire Headquarters
Cafeteria :
Garage and Repair Ship
Highway Crossover
Warehouse

Clock Alley

Change Houses

Liquid Nitrogen Storage

57,800
862, 500

302,000
1,26l,, 800

1,000

185,989
65,000

6,925

5,650
15,000

66,895

351,500
57,500



Ta

Building
9728 Lyundry $ * 222,500
9729 Dry Ise Storage 60,000
9731 Pilot Plant 3,073,100
9732 Acetone Building 67,700
9733 Chemistry Process Developmsnt 248,000
9734 Engineering Precess Development 152,100
9735 FPhysios Proesss Developmsnt 198,700
9736 Shep Proeess Developasnt 152,900
9737 Electrical Main. Shep 215,100
9738 Poundry 150,700
9 Bngineering , A 176,900
97 Solvent Building 16,500
9741 Generator Building 12,600
9743 Ammonia Storage - 12,200
97hl: Eleotroplating Bullding ,
9745 Barrsoks : 53,300
9747 Wash House 16,000
9752 Befrigerstor Building 23,300
g;gi Automotive Servioe 38,000

Serviee Station 32,600
9755 Grease Rack T1,000
9756 Gas Cylinder Storege 12,800
976, Peymasters Building 15,100
9766 Laboratory Proeess Develo % 272,200
9767 Compressor Bullding 292%
9768 Fen House 9206
9769 Ineinerator 29307)
9770 Ssmpling House 9207)
9771 Cald Storage Building

Misoellaneous 418,900

Machine Shop

$ 114,200,000

-k -

833,800

53,200
300,590

$ 15,000,000 ¢ 32,211,600

—

i

d.0. 7533 &

$ $§ 222,500
2,726

45,000
2s, 000

30,000

5,337,168
1,060,000

5,756,068
1,060,000

¢ 01,121,800



AFPPENDIX DR
BLECTROMAGNETIC PLANT
SUMMARY OF COD3TS
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el

ELECTROMAGNETIC PLANT
« SIETIARY OF COSTS
A3 QF 1 JANUARY 1547

CO3T OF CONSTRUCTION

Humber of

Transactions
23 Govermment Contracts (Appe D3) $ . 8,388,715.27
58 Stone and !/ebster Suboontracts (App. D4) 22,064,374.04

21 Stone and Tebster Ordars Qver 350,000(App. D6) 2,302,487.58

Remaining Orders of Less than $50,000 12,569,021.60
J L ]
Construotion Jork Performed

by Stone and ilebsterts fOwn Foroos 118,239,523.23
Coat of Comstruotion _ 3 184,564, 102.50

Potal ‘Cost of Electromagnetio Plant

Coat of Construotion 164,964,102.50

Cost of Equipment (Volume 3, Book V) 136,447,497.50

Diroct Plant Cost {App. D1) 301,411,600.00

Cost of Design (Volums S, Dook V) 5,619,300,00

Silver Program (Volume 4, Book V) 2,432,626.00

Fees (Volums 1, Book V) 3 3,384,6879.00

Total Cost of Eleotromagnetic Plant $ 312,898,705.00
D2
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~ APPENDIX D3

GOVERNMENT CONSTRUCTION CONTRACTS

ANvARY /94
A3 OF 1 JOLY-A9LS




¢a

A—

GOVERNMENT CONSTRUCTION CONTRACTS

AS JAvvary /34/
Contract Type Date . Contractor's Scope of Contraot
Number Cantract Contreot Contragtor Address Bo rk Amount
Prime Contract Number W= —ong -l .
WeTli2l-eng=1 WDl 12262 Humphrey & 0'Connor  [Knoxville, Yenn.  Flumbing &  § 16,050.LL
Beating
W-Thi 21 ~eng-2 . 12243 Broadway Maintenanece New York, N.Y. Eleotrioal L,175.25
Work
W-7,,05-eng-308 * S«11-0) Bethlehem Stesl Co.  Bogton, Mass. Str, Steel lg2,726.88
L 92%-3,.&.
W-T 21 -eng=-6 WDH2 11-16=}3 Bristol Steel & Iron Co. Bristol, Va. Str. Steel 331,006.30
Tennessee 920135
W-7l0l-eng-17 * =104 Brooks-Fisher : Atlanta, Oa. Insulation 545,880.17
] Insulatien Co. Nork
W-723-eng-1 " 6-12-03 Drainage Contrasctors Detroit, Mioh, Sewer & 347,850,861
Water Linss
W-T418-emg-1 - " 11-25-442 Harrison Coust. Co. Pittsburgh, Pa. Clearing, Grubb- 1,989,,22.43
) ing & Exoavig.
W-7,,07-eng=1L, WD#1 2~ 5,3 Bookwood Sprinkler Co. Beston, Mass. h;o Pretection 279,683.21
: « -12
W-7407-eng=38 " 1-13=4}; Rookwood Sprinkler Co. BSosten, Maas. h{o Proteetion 1&1,761.00
‘ =12 Ext.
W72 8-eng-3 * 12-15-42 Ralph Rogers Co. Nashville, Teun, Crushed Stome 337,728.00
WoT;18-eng-66 * 12-22-43 Ralph Rogers Co. Nashrille, Tenn, Crushed Stone 212, 2l4,.66
W-TL0l-ene=16l;, WhjR 3= 3abily C. 0, S8truse & Sons Philadelphis, Fa. Masoury-Y-12 Ex. 905,674.00
W-T1B~eng= WD#l 12-17-i2 rruéltt Mix Conerete New York, N.Y. Conerete 1,975,627.73
°rp.
WeTj23~0mg=7 " 2«23=4); Asbestos Erectors Bound Broak, N.Jd. Corr. Asbestos 29,758.76
Siding
W Subtotal $ 7.W.$Em



£Q

Contract Type of  Date ~ Contractor's Seope of Contrmst
Number Contract Contrast Contractor Address Rork Amount
Prime Contrast Number W-ll-10B-eng-l9
We22-075-eng=82 WD¥1 L2015 Bethlehem Stsel Co. Bethlehem, Fa. Structural § 101,501.35
We22-0T5-emg-81  * L2015 Carrier Corporation Syreacuse, K.Y, l:::',;:on- naé.hsi.‘oo
'-22-075-\5-130 . 6=12l5 Roekwood Sprinkler Co. Mouhr, Mass. P:::nl‘nhetion 50,000.00
oW-22-075-eng-08 WD§@ 5= T=ii§ C. O, Struse & Sons Philadelphia, PA. Masonry 000,00
’ , A Subtotal 493335
Prime Contract Number W-l-108-eng-60
| Wa22-075~eng-88 WD 5= T=LS . 0. Struse & Sons Philadelphia, PA, Masenry 105,565.00
Be22-0T5~eng-& WL - L- 2-l5 Bethlshem Steel Co. Bethlshem, Pa. s:zrm:l 158,208.17
W22-0T5-eng-73 " L=10-45 Truseen Laboratories Detreit, Mieh. Roof Decking 32,542.00
We22-075-eng=T0 " L= 215 Rockwood Sprinkler Ce. Woroester, Mass. Fire Protection 36,872.11
W-l,-108-eng-66 " 6~ 1-L5 Armor Imsulating Co, Atlants, Georgia  Insulation 65,000,00
Subwtal ¢ 396,187.28

’ Total Construetion Contracts

_——

$6,380, 115,27
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ST0NE AND WEBSTER ENGINEERING CORFORATION
CONSTHUCTION SUBCONTRACTS

“B or lJéﬂuﬂg /.94/




STONE & WEBSTER ENGINEERIN

+)

1

e

*

Yﬁ/"/ /3%
::::mm“ g:::ozinot. Subsontractor :::k’. °f ;:oh::t::ot
Prime Contrect Number W-7l0l-emg-1 B
6-£-2706 1}-23-42 Giles Drilling Corp. Test Berings and Drilling $ 100,255.4
Hydreulie KElsvator Plunger :
7-C-3101 1- 9-i43 Tennessee Roofimg Co. :::.t.h‘ 98,197.85
12-0-2390 3.26-4,3 Alphons Custodis Badial Briek Chimney 11,0L4.00
14-C 44881 Le 143 ao:oh: gﬁ:-w Co. Hydreulie Elevators 52, 166,00
18-0-692 2-2'}45 York Ice Maehinery Cerp. Refrigeration Equipment 1,432.00
19-C-677 2-27-443 York Ice Mashinery Corp. Air Conditioning Equipment ly, 690.00
204-72 — 3-17-U3 Norris Brothers Boiler Setting 12,102.65
236979 Le2lpel3 John Van Range Co, Cafeteria Bquipment 19,426.30
25.C-1882 L-26-13 Morris Forge & Drilling Co. Drilling Hydraulie Elevator 5,410.00
26-C-919 -y li3 Buffalo Tank Corporation ?3?' 'é.::f" 33, qL.0c0
28-0 1585 Sel1-li3 General Elevator Co. Eleotric Elevators 13,050.00
30-C-572, 5-15-13 Boy C. Smith Tils Co. Linoleunm and Asphalt Tile 156.50
32-C-5723 Sellieli3 Sewanee Coal & Supply Co. m’;umo'mmum- L, 385.00
33-L-5T25 51343 . E. F. Hauserman Company Movable Partitions 7,185.15
yC437 2- L-l3 Link-Belts Compemy Coal Handling Bquipment 2,,752.36



Subcontraet

Dats of

Seope of Amount of
Eumber Subeon traoct Subeontractor Work Suboontract
" Prime Cantract Number W-74,0)—eng-13 (Cont.)
35-C-&e21 5-25-43 John Beretta Tile Company Asphalt Tile Floors $ 368, N
Le-c-6227 6=15-13 Yennessee Roofing Company Roofing 74, 607.85
l3-c-6228 5=28=L3 Watson-Plagg Bnge. Compeny Eleotrical Ingtallstion 11,9688, 685.00
6-29-443 General Elevator Company :l,:trio S8idewalk Elevators 21,400.00
6-23-1,3 Pitteburgh Plate Glass Co. Glass snd Glasing 26,821.19
7-20-43 ?ri-State Asbestos Company Insulation of piping and 322,528.22
T7-2=43 Johns-Maaville Sales Corp. :::dm nu;u floers 1,54.75
7-13-L3 United cmoyoi- Corp. Ash Handling Equipment 12,309.00
7=24-Li3 Rulans Gas Company Gas Storage ‘l‘unh 5,150.02
55-C -6239 8= 513 Swain & Myers, Ime. Luneh Room Bquipment L,la3.75
59-C-1875 8-12-43 Norris Brothers Refactory Boiler Settings 12,290.00
619804 9-15=43 Kirk & Vlum Mfg. Co, Bquipment Exhaust System 32,107.00°
6L-C-500L7 11-Ll3 Chattancoge Boiler & Tamk Co,  Stesl Tanks | 11,801.50
65-C 50077 11-13-43 William 0. S0lt Refuotory Beiler Settings 67, 556.00
66-C=50076 11-13-43 Link-Belt Company - Coal Hamdling System 2,957.24




ha

Suboontraot

Date of

Number Contract Subsontractor SI::l':. of ::b:::t::ot
~ Prims Contract Number W-7i01-eag~13 (Cont.)
67-c-50081 0-15-43 United Coaveyer Corp. Ash Hsndling Equipment $ 17,053.50
69-0-50217 11-27=43 Trusoon Laboratories Cemsat Tile Roof Desking 195, 530.26
73<C-9811 12-14-43 R, Doughty Sons Co., Ine. Dimmntle & Re-erest Boilers 6y, 575.00
7h-c-9812 12-18-43 Tennessee Roofing Company Roefing 1, Lak.15
T7:C-9815 12-30-43 Decatur Iron & Steel Company Struotural $tsel 37,812.2,
73-0-9816 12-22-,3 Consolidated Chimmey Company Radial Briek Chimmey 10,160.00
13-3-5051& 1-10-l); Graver Tank & Nfg. Company Tanks 7,80L.00
80-C-HE17 1-18-4); Genersl Elavator Compemy Froight Elevators 36,486.35
83-0-9820 1-dL-lls Hanley snd Company " Piping Installation Werk 7,417,858.00
al-c-525L1 2- 9=l Jo G. Wilson Corp. Bolling Steel Doers 13,228.00
B85-C-52542 2-11-4L Sewanse Coal & Supply Co. Roofing 121,733.12
89-C~504l9 - b= 144 John Van Range Company Cafeteria Equipment 66,227.88
91-L-5254,3 L=28-l; General Elevator Company Elestris Freight Elevator 2,795.00
92-0-525ul4 lp-28=lyy Arsstrong Cerk Company Cold Storage Insulation 11,548.38
9L-C-525L5 Li=18=44y #arner Elevator Mg, Co. Dubwaiters L, 652.00

3




na

Suboontract

Date of

Soope of Amount of
Number Subsontraet Subeontractor Work Subcontreot
Prime Contract Number W-7.0l.eng~l3 (Cont.)
96=C-525456 L-25=U4 - General Elevator Company Hydraulie Elevator $ 10,30.86
98-C-52547 5= 224, Warner blevator Mfg. Company Dusbwaiters 2,230.00
99-L-50785 S 3ulily York Ioe Machinery Corp. Cafeteria Refrigeration 16,947.91
100-C-5076L S5 L=kl Markst Forge Company Refrigeratior Shelving, 8,5l0.00
Mono-Rail and Scales
101.C-17686 L-28-L); Giles Drilling Corp. Drilling Hydraulis Elevator 2,1439.00
Plunger Hole
102-C ~17687 5o Selili Generul Elevator Company Hydraulis Elevater 4,125.00
103-C-50878 Gl dalyly Kational Fireproofing Corp. Coal Silos 15,063. 60
108-C-17690 6=13=4); Pistaburgh Plate Glass Co. Glass and Glasing 1,776.97
114G -20064; 630Ul Carrisr Corporatiom Paskage Refrigeration 17,928.00
116-8-525l9 T=10=U; General Elevator Compeny Preight Ele vators 33,7.0.00
117-C-52550 T=-A=li; Warsaw Elevator cmy‘, Dunbwai ters 4 97,922.14
119-C-51 388 T=1llils Carrier Corporatioca Package Refrigeration 17,227.00
121-C-17698 8-30-LL Alphons Custodis Chimmey Co. Radial Brick Chimmey 11,324.00

Py

& L




L]
Subsontract Date of Soope of Amount of
Yumber Subsan treot Suboantrac tor Work Suboantractor
¢ Prime Contract Number W-7i01 =13 {Cont,

1226 -20195 7= T-Lls Link-Belt Company Coal Handlimg Equipment $ 23,125.00

- 12L-C-20300 8-25=lily United Conveyer Corp. Ash Naniling Bquipment 5,230.00
125-6-52551 9=dli-liy Tennessee Roofing Company Roofing 52, 151,00
126-C-52552 11-3-l4s Consolidated Chimsey Co. Radial Brick Chimaey 6,2140.00
S#btetal &1,374,06. 5%

E Prime Contrect Number W-14~108-eng~lO

1030210 2-22.L5 Breoks-Fisher Iasulating Co. Insulation of Piping § 117,958.04
2-c-31588 5= 7 i, B. Anning Compeny EE?E; Byrofill Roof 18,027.99
3-C-32083 6=12-4i5 Tennessee Roofing Company Eoof ing —0,10.82

' Subtotal $ 166,185.85

Prime Contraet Number W-1i;~108-eng-60

1-F-}10204 Lo 745 Watscn-Flagg Bugineering Co. Eleotrical Installation Work $ 733,513.LL
2-F-40227 Le 7<U45 Hanley & Company Piping Instellation Werk 672.85&@
3=C-}40288 S5=16=1i5 Tennessee Roofing Compsny Roofing 11,356.06
W\““‘*\ Subtotal 01,423,619 Ly

N | Total Censtrustion Subscntracts  § P2 SEL3T R

5




APFENDIX D5
STONE & WEBSTER ENOINEERING CORPORATION

CONSTRUCTION FURCHASE ORDERS

IN EXCESS OF $50,000
JANUARY D4
A3 OF 1

5




54

Typs of

SRS

STONE & WEBS 1 mnmms GOIP-
SONSTHICH

§ g ? %Wan@y /_947

DBate of

c—

S8cope of Cost of
Number Contract Contrast Contrastor Cont.'s Add. Work Work
Prime Contract Nusber W-7l0l-eng-13 t 7
915 Order L=17=43 Amsriesn Bridge Co. Eoston, Mass, Roof 8teel 99,118,145
52635 Order 32241 Amsricemn Bridge Co. Bosten, Mass. Str. Steal 52,000.00
50008 Order 10-2-43 Bristol Steel & Iron Bristol, Va. Str. 3tesl 307,0L8.88
. Works Framing
58203 Order 11-2)-1i3 Bristol Steel & Iron Briatol, Va. 8tr. Steel 299,210.17
Works
52792 Order 3=17=l; Batler, Geo, Co. Chicage, I11. :::mt & 79,805.25
. .
53255 Order Se 2=l Butler, Geo. Co. Chicago, 111, Unistrut & £0,577.76
: ‘Pittings
© 5216 Order 1= 7=l Coleman, Ollie knox,, Tenn. Building Tile 128,L23.48
Briek Sales Co.
s53lh7 . Order 5=16-1; Eleetrical Waole-  Atlanta, Ga, Conduit & - 68,9L0.28
% salesrs, Ins. Fittings
533 Order 12-27-3 Gremp, Hemry E. Co. Chieage, Ill. Str. Bteel 259,851.34
52001 Order 9=28-443 Harbor Flywood Corp Hoquiam, Wash. 500,000 sq.ft. 62,400.00
Flywood
260 Order 1-11-43 Manning, lMaxwell & Muskegon, Mieh. 20-¢0n Cranes 78,028.90
Noore, Ine.
- Shaw Box Crane & Hoist Div,
L1k Order 2- 54,3 Manning, Maxwell & Boston, Mass. Traveling Cranes 91,805.00
Meore, Ine.
6364 Order 5-21-443 Bational Cylinder knox,, Tenn. Requiremsnts 100,000.00
Gas Co. of Oxygen
5166 Order 8- L=lily Trane Co., The Boston, Mass. Heating & Veati- 50,38..10
lating Units
1



&a

Type of

Date of

Contraotor's Scope of Cost of
Number . Contraot Contreaot Contractor Address Work work
Prime Contract Bumber W-7L0l-eng-13(Contd.)
50085 Order 11-16-43 U.8. Pipe & Foundry Co. Boston, Mass. C.1. Pipe & $ 93,193.35
Fttings
52002 Order 9«28-43 Weyerhouser Sales Co. New Orleans, le. 500,000 sy.ft. 66, 55530
Plywood :
50004, Order o-28-43 _Whiting Corp. Bow York, N.Y. Traveling Cranes 255,070.00
6560 Order S=31=l3 Wilson-Neesner- Enoxville, Reinforeing Steel ~ 70,l90.00
Wilkingon Co. Tennosses
52182 Order 11- 8=43 Wilson-Weesne r- Emoxville, Reinforoing Steel 270,000.00
Wilkinsen Co. Tennessse
Subtatal » [ .
Prime Contragt Number B-1;-108-eng-lg
31610 Order b= 3=li5 General Blectrio Boston, Mass. Indoor Pyromal 2l5,675.00
, ‘ Capasitor Equips. .
31605 Order 6= 9=45 Westinghouse Elsot. Beston, Mass. Cireuit Breakers 63,630.00
Subtotal $ 309,305.00
Total Construstion Purchase Orders 2,502, 057.55

g
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1

CHEMISTRY BuUILDING A’

A" ExT.
CHEMISTAY BUILDING B"

No.2 PROCESS BUILDING 3
ANALYSIS LABORATORY '

BOILER HOUSE
WATER PUMP HOUSE (FOR QAZoi-1)

i - i

(Fomr qz01-2)

v " ‘ ( Fora 9201-3)
" . : { ForR 9731)
{FOR 1204)

" ' - (For 9zo0Z)
WATER COoLING ToweRr (¥For 4201-})
{Fow 9201-2)
. " . N “
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I 5o 1

i 5 »
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NAME

- Oursice STeAM ¢ Process hines
PROCESS WASTE DISPOSAL

" " "

Deainage.

FENCE ¢ GUARD TOWERS (12 GUARD TOWERS ONLY)] <4- Ao-

- Rute , Trucks ¢ TencTor
Ol. PUMP HOUSE ¢ UNLOAD . STATION
Ol STORAGE HOUSE
SEWAGE EJECTOR STATION
CAUSTIC UNLOADING
OIL PURIFICATION ¢ PUMP HOUSE
Electric DisTRIGoTioN
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EXAMINATION BUILDING (INCL. ADDITION)

n »

TELEPHONE (IncL. ADDITION)

GATE HOUSE

" "

BUILDING

" "

ADMINISTRATION BUILDING
GQUARD HEADQUARTERS
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Number  Sise  Darpese
\'\ .
9 ' Pekling Tenks - Plekling
. Pipimg
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s. OFFIOR WILDINGS

h ' x 128° o Divisien Offices

1 o' = 2p8* | |
ko = 1k 2 Naia Area Office Buildisg
| 8t x L8
d, CANYENNS, QUARTRR BUILDINGS AND FORTABLE QUARTENS
“ lo  Cleek Alleys
1 300z 96 Time Office - Timskeeping
‘ o - and Payrelle
é 33" 2 185°  Perscmnel Quarters asd
( ' ’ Ghange Houses
L 28'x 50'8° Lumeh Ceatoens
» ll‘ x 16 Moveadle Gang lhﬁtuo
and Tool Rooms
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c’g twruetion
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with load lim-
ing
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TABULATION OF TEMPORARY BUILDINGS
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L8 x 278"
60 = 200°

s = 192!

L8 x 198

- 60' x 2007

53' = 200°

lo* x 60!

Lo x 96*

Y=12 EXTENSION AREA

Jurpese

Storage of Seeret ‘m-m

General Wareheuses

_— ®

Contral Receiving « Naterial
Receiving snd Assignment

Fabrieate silver bus bar

Padbricating Piping

Carpentar Shep - Fadbrication
of Ventilation dustwerk

Shee¥ Metal 8§ = Fabrication
of Ventilation ork

Rigeors Lef% « Storage and
Maintenanse of sable, ote,

‘Paint shop - Sterage and

preparation of paint

Valve reeonditioning and
paint$ shep .

Sand-blasting shop - sand-blasting
pipe, eleaning and painting of piping

and valves

Plate shop - Pabriestien
of plates for traek magnots

oy

Wood with een~
erete fleer

Weod with een-
erels’ fleew

Woed with sone
erete floer

Weoed with eom»
erets fleey

Veod with sen-
erote rlon_'

Woed with eeme
erete fleoy

Wood with een-
osrote fleer '

Weod

Woed wish dirs
floor
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pt ““l |
ai = 10a*

0 % @
30° x 180¢ .

12¢ x 16
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e -

Furgose

Y-12 Gemeral Administrasion
amd Bngineering

Diste
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Time Offiee - m,m
and Payrells

Nrseme] Offiee -
Presurement and Terninatiens

© Olesk Alleys
Hesdquarters, Beekwood Sprinke

ler Company |
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hnoml Quarters nl
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e, WAREHOUSES
Numbe »
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" PABULATION OF TRMPORARY BUILDINGG

Sae

8* = 120

s x 96
Ry

L8* x 96t
G = 109"
L8 = Lk
60:" x 107

ac = ‘Igt
0 x &

30t = &'

30' x Lo
321 x 35°
' = 37

Ml:a‘l

Y-18 ARRA -

Rurpese

General Receiving Swatica
Material Meeceiving and

Assigumen

Gavered Matforn for sterage
of ocable

PFlate Shep = h‘l’m‘i‘ of
pletes for Track Nagnete

Mashine Shep
Sheet Notal Shep ~Fadricas
tien of Yentilating Dustwerk

Carpmmtor Shop«-Finish Nillwerk
and Sreek emslesures

rs Left =« Sorage mand
Yonanee of endle, eobs, B

Riggere Lot Amnex - Storage
and Muintenanss of sadle, ote.

Iildh. Seheel

Peint Shep - Storage and
Pnpnu- of Matatd

Sand Kasting Shop ~ Cleaning
and painting 041 Piping and
Valves

Nortar Mixing Plant - Batehing
and Leading Brieklayers

Joller Mo - Stean Supply
fer Pipe Piouiu Tanks

Piekling Tasks - cuuau
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Velve Gonditioning Shep
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TABULATION OF TEMPORANTY PUILDINGS

WARBHOUSES
Nusber  Sise
1 60' x 150°
1 LB x 148
1 25 x 126
300 = 19.!
2sx 128°
1 30°' x 60
3 ot x 200°
2 Lo x 158¢
1 30' =z &0
2 20' x 30"
1 é0* x 200
1 7' x g
1 30' x L8
1 20° x 150*
| 2%' x 160*

Y=18 AREA
Purpese Censtrustion

Cable Warehouse = Jterage Weed
of Bleotrie Cable, ote,

Pipe Warehouse ~ Storage Wood
of Valves and Fittinge

Storuge of Nisesllameeus Weed
Oenstruetion Material

Ditwe Vool
Diste Wood
Hleetrioal 'unhom and Weod

O0ffies - Supervision and
Sterage «» Rleetrisal Work

Nidway - Sternge of Seeres Weod with cemerete
Bquipnent floers

Midwy « Steruge of Seeret nm-
Bquipment
Sterage of Cement Weod
Woed -

General Warchouse - Steruge Woed
of Miscellaneous Censtrus-

Yion Matderials

Sand ihngc

Pipe Mack ~ Storage of Wood

| emall pipe

Carpenter Wa we - Wood

S%erare of s, form

.“I' ode,

Unleading Flatfemm Woed
. Lunber Shed - Sterage of Weed
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