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S8ECTION 3 - COMSTRUCTION OF FACILITIES

. 3=1s S8ocheduling. - Coustruction scheduling fer the entire K-20
Frejest was based upen the ocontemplated dates and methods. of brinmging the
plant inte eperation. Very early in the progrem it became apperent, from
the mature of the proeess, that there was no reason to delay the start of
~ operations until such time as the entire plant sheuld be structurally
complete, or sven spproximately so. Thus, a censiderable amount of equip-
ment testing, vacuum lesak detection, Mbionins. and trial eperation
was required for all precess units (Vol. 5, Sect. 8). Thias work eould
be started well in advance of the time when it would be possible to begin
prosessing of uranium hexafluoride. MNoreover, the step-wise sharacter of
the diffusien precess makes it possidble to begin prMm eperation in
isolated or intercemnected segments of the cascade as fast as various
portions beotme ready, and without wmiting for the eompletien of other
parts. The eritical urgenoy of the Project dioctated severs tims aehedules
fer briaging the plant into productien, amd it was decided te follow the
poliecy of operating each separate sectien and area at the sarliest possidble
. moment, The first objective deeame the eompletion of ene esll of the main
caseade, centaining eix typu:o.l stages. It was desirsblo and important
to test one of theso units mechanically at the earliest possible date,
in erder that any design changes, which might prove neeessary or desirable
ui & result of such a test, eculd be incerporated into the largest
possible mmber of suoteeding units, and with a minimun of diesmantling
and recenstruction work. The seocond ebjective was to complete an entire

bullding, so that it eould be given a trial mechanieal rum under simulated
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process oonditions, Such & run would provide informtion ansmlogous to

that obtained in the single oell test, Furthermore, it would afford an
opportunity for gainin; familiarity with methods of cascado operation,
and sharsctoristios of the equirment systcme, an irmensely important
condideration in view of the extreme novelty of gsecus diffusion as
© an industrinl operation. The third object was the completion of & part
of the diffusion zhnt larre enourh to produce 049 per cont materianl,
This part of the plant came to be known as Case I, The remainder was
divided for schedulin: purposes into four separats parts, addition of
saoh new part to the operating plant constituting & new oase, The °
subjeot of ocase dotermination, and produstion scheduling by ocases, is
further discussed in Volume 5, Paragraph G4, Cmtnption scheduling
for the entire Projoct was then based upon the oontemplated starting
dates for operation of the warious cases,

as Originel Schedule, = In August 1843, the Kellex

Corporation preparcd the t‘lntroomprohmﬁn sshedules for sonstrustion
and initiel operaticn of the gaseous ¢iffusion plant, and an overall
coupletion schedule was submitted to the Kew York Arca Engineser (App,
F4, P5) oalling for initial produotion of matorial conteining 6 rer
oent U=236 on 1 June 1946, 15 ‘p;r oent on 15 July 1945, and S€ per
eent on 2/5 Aurust 19464

be Revisions, = The schedules was continumlly revised
with the progross of dewelopment, desipgn, and engineering, and with
ehanges in contemplatod plant cperetin- schedules, One year later the
ditou for initial pOrjduction of warious concentratiens were specified

as follows (Avp, F8):
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1 danunry 1945 0.9 por oont
10 June 1945 b
August 1845 16

. 15 September 1945’ 28 ,
cs Scheduling of Auxiliariess = The process ares comprises
the heart of the plants the fundamental aim of eonstruction scheduling
WS to bring this area into earliest possible oporation, first in part,
and fimlly in totoe Ba!inr. process aree operations werc dependent

won operations to be performed in the other areas of the plant, YThus,

power produstiocn was necessary in order to provide energy for eperation
of the eleotric motors of the process plant, faollities for equipment
preparation, oleaning, and eonditionmg were nspessary before installise
tion of muh of the process equipment in the prooess ares, and adminie
stration, persomnel, and miscellansous fosilities were required, not.
enly turing preduction cperat’ cus, but throughout the ecurws af the
oonstruction progran, 1tself, Censequently, the soh«duling of these
auxiliary portions of thw plant aasumed & role of importance equal to
that of the main omsoade buildings, |

(1) Power Plant Schedulinge = It was required that
the powsr plant be awilable to luppiy the necessary power for the ware

"ous stepewise operstions of the main onseade discussed above, The first

operation of & singls six-gtapge proceas oell was seheduled for the middle
of April 1044, It therefore became desimble to lmw at least one of
the warfable frequency generators in epsration by 1 March 1944, This
date set the acheduls for powsr plant eonastruetion,

' (2) Conditionins Avea Schedulinge « The scheduling
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of operation of the first cell by April 1944, and the first process
building by June 1944, made it imperative that facilities for the supply

’,

of dry nitrogen, and for the supply and disposal of fluorine, be availeble
prier to these dates. 8imilarly, the eonditioning buildimg itself,
eentaining the essential facilities fer preparatien of process equipment
for iorvieo, had te be in operatien before that equipmmmt could be in-
stalled in the process area. The spsed at which the eonditiening building
was eonstructed was an important factor im determining the time scheduls

for censtruotion of the entire prevess area.
(3) Administration Ares Sohodulimg. - Beosuse of its

very mature, ocnstruction in the sdministratien area was to span the
entire construction program. The duildings are, for the most part, of
temporary and simple oematructien. Some were required early ia the
program, ethers wers met required until the latter stages. As the meed
arose, new structures were designed, and sxisting structures were modified

to sult expanding demands, er varying requirements.
ds E-27 Seheduling. - In erder to wtilise te the fullest

m the earlier cxpsriencse sdtained from the work in the main proeess
ares, and in erder to attain earliest possible operation of the K-27
casoade, very earefully imtegrated eonstruotion schedules were required
covering both the cn;-gll pregram nnd detailed individual comstruction
plans. Consequently, so as to provide &M coordination and inte-
gratien, the Kellex Corperatien went further in ssheduling K-27 than it

did in X-25, undertaking the preparation ef each detailed building

aschedule, as well as the everall sehedule. The K-27 cemstructien program
7

was authorised on 31 March 1945 (Vol. 3). By 30 April 1045, detailed




bullding schedules for the K-27 presess area had been approved and issued.
Similar sehedules for suxiliary installations were prepared as rapidly

as sufficient engineering infermation became available. 4n approved
sshedule for the ares was issusd en 9 July 1945. Sscheduled sequence of
the work, and time intervals apportioned, were based eu ozporl:nu with
ansalogeus work in the main K-20 proeess area. The seheduled oﬁplotim
dates in genersl wers controlled by estimated delivery dates for major
items of electrical equipment. The schedule was studied in detail with
the aim of providing oiutinnou work for persomnel already skilled by
experience in X-25,

e. Control Sehed o = Practically every item of
equipment and material precured, assembled, or erected, as well as all
constructien activities, were, eof messssity, subject to mimute schedulinmg.
A relatively minor item not en hand at the propsr moment oceuld bleck a
whole chain of eperatiens. The warieus phases of eentrel scheduling,
aocoordingly, fermed eme of the major funmotioms of mamagement. A typieal
ang impertant example of this was the material scontrel system svolved
and eperated by the Kellex corpontiqn. Using identical charts in the
fie1d and 4n the New York effic, and keeping each serupuleusly up to
date, both greups had instant information awailable as to the require~
ment for, and the status of mamufacture and delivery of, any one of the
hundreds of thoussnds of items required. Thus, the field engineers,
by systematie examination of the schedule oharts, could detect all
delinquent items, and keep the stream of materials flewing in, each item
in time far installation at the proper point.

fe Actuml Progress. - Actual production dates and product




oonooitntionl are discussed in VYVolume 6. By way of summary, it may be
stated that initial production, of 0.9 per oent material (Case I), was
about two untﬁc behind schedule. Higher consentrations were achieved
sither on, or ahead of, the seheduled dates specified in September 1944.
The first mechaniocal operation (eof a single typical process nil) we
started on 19 April 1944; trial operation of the first proocess duildiing
was begun in June 1944. The overell censtruction progress record is
recorded graphieally in Appendix Cl. OCemstruotion progress fer individual
areas is discussed in suooeeding paragraphs.

3-2, 8ite Develepmmnt,
8. Prior Condition of the 8ite. = The plant ie located at

the western emd of the Clinton Enginesr Werks reservation, on the Climsh
River, and near the mouth of Poplar Creek (App. Pl). The matural ground
elevation varies frem 780 to 800 fest above sea level, the plant ares
being situated bLetween a series of ridges rising to over 1000 feet in
slevation (App. B2). The area was mostly cultivated (App. T1) before being
taken ever fer the Preject. The only roads passing through wers gravel-
surfaced scuntry roads. An old hand-propelled ferry actess the river,
nsar the present site of the power plant, formed the enly road comnectien
to the south, Peor transportation facilities, and the absence of sizeadle
tnx;l within ressonable proximity, eemplieated the prodlem invelved in
- the sarly propanﬁon work.

(1) Power Plant Site. - The power plant area, oevering
sbout 166 aores, is situsted approximately aobo fest southwest of the
process area, on the fleod plane of ths east bank of the Clinch River,

which was to furnish the turbine condenser cooling water (App. BlR).




After use, the cooling water was to be emptied through a discharge eanal
into an arm of Poplar Creek, thence flowing back to the river at a point
6100 fest downstream from the intake. With yard and main floor elevation
at 760, or five feet above the high-water river level, the power plant lies

on a flat ares providing ample storage and yard space.
(2) Process and Conditioning Area Site. - The immediate

site location was chosen (Vol. 3) for its accessibility and terrain
features whioch, in comparison with ether nearbdy sites, favored the grading
of large areas to a common elevation (at nimut 780 feet). The sandy |
oclay soil over which .pnetiuny all structures were to be erected, can
be graded with relative ease, end with comparatively little required

rock excavation.

(3) Administration Area Site. - The admintstratien

ares is situated at ths natural emtrance to the process plant, and is at
the same general elevation of 780 feet. It is adjacent to, and scutheast,

of, the main plant.
b B8ite Improvement. - The area assigned to the K-26

plant eomprises about 5.006' acres, of which some 1060 asres have been
developed fer eonstruotien purposes. Approximately 600 asres are
actually ecoupied by permmnent eperating facilities, the balance by
temporary censtruction facilities. Of the developed areas, approxi-
mately 500 acres had to be leveled.

(1) Start of the Work. - The first survey party

started work in the power house area en 31 iny 1943, and road construetien
was begun on the following day. Work was started on the scoess railroad

s
on 11 June 1943, Grading in the power plant ares was begun en,l’Juu 1943,
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in the conditioning area on 20 August 1948, in the administrative area

' 0
on 7 Septembor 1943, and in the main proocess area on £X Octobor 19543,
An aerial view of the plant during a latter stage of construstion s
shown in Appendix Eg,

(2) Foundation Worke

‘ () Powcr Plant Aren, = With rock surfece at
from 86 to 40 fest below floer and yard lsvel, the powsrhouss machinery
ad ¢o be supported on 40 Sohnr'oeoortxlod caissons, which were pre=oast
in seotions, and sunk to bedroock by removing the sarth below the bottom

' lMion while adding sections at the top., These eaissons were arranged

80 that airlocks oould be attashed to the top section at amy time, and
sirlooks and compressors were provided at the job, but fortumtely, the
use of compressed air in sinking the oalssons did not boovom DOOEBBAYY ¢

6 However, ooﬁlﬂcnbh pumping was required, An authoritative spooialist,
The Foundation cou;puw (Apps AZ), was o‘all.od in to supervise this
operation, .

(v) wm,-lnthnmim.ﬁ
ontinly dif‘fomt‘ kind of foundation problem was presented, Hers, the
enormous area (of adbout 1,800,000 square feet, o;- 40 aores) covered by
the min preocess lmndinp.‘ and the fast that eorplicated and heavy
mchinery would bo.opouting throughout the buildings, necsssitating ’
positive stable foundation, posed & major problem. Within this arca the
existing ground surface waried from 48 fest above, to 23,5 feet below,
the grade elewation of 780 feet, Two fundamentally du'forc_nt methods of
emtmtloﬁ eould have besn exployed 4in preparing the foumdation, The
eonventiomal method would involve exvawting ¢to good éomuon mterial

.




under each wall, and under each major bearing point, and then erecting

the building walls, later filling in the low regions within the foundations.
This msthod would require several thousand columns of different lengths,
the design and setting of which would entail an enormous munt of time,
After seriocus oonsideration, this method was discarded in favor of a
oontrolled relled earth rill of “compacted £ill" in the low areas, which
would prcddo & bearing capacity equal to the excavated or undisturbded
foundatien. This methed, ia which the earth fill is scientifically
placed in uniform layers, under adjusted cenditions of optimum moisture
content for good compaotion, is sometimes subject te delays esused by
wet weather. The uhoie; between the two types of oconstruction was a
mjor and seriocus one, since ths whole program oould be advmoﬁ or
retarded, depending on the speed with which the foundation could be:
prepared. fYhe u-putod £11l method provided an exoellent solutien,
. prwin; speedier and more economiosl. About 300,000 cubie yards of this
type of £ill was placed at six major points ever the K26 area, the
maximum depth of f£11l1 being 23.6 feet. A suitabdle foundation at the
unifora required elevation greatly ipudod up the structural program.
The same prooo.u was later used in the K-27 area, mostly in eonnection
with the switoh yard and switch house structures (Par. 3-6b).

(3) Extent of Bxeavaticns. - Durins the courss of
Projest construstion, some 3,800,000 eubio yards of excavation (chiefly
sarth, with seme rock) wers required, inoluding more than 2,700,000
cubie yards of sarth moved ia the 130 acre area ocentaining the main
proocess building “U", and 750,000 cubie yards in the 80 eere site of the

K=-27 process area extenmsion.
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3=8, Utilities.
&. Roads. -~ The question of transportation in general, and

of roads in partiocular, was oritiocal during the early stages of eonstruction.
All cosmunities within a radfus of 60 to 60 miles served the area by

mneans of trucks, busses, and ears. This resulted in nnnlj congested
conditions, The upkeep of unimproved roads under unacoustomed heavy
traffic, and their improvement in use, soon led to the evolution of e
siseable road building and maintenanse program.

(1) Acsess Roads, ~ BSeveral of the existing roads
were immediately improved; & contimucus maintenanses and improvement
progran was then set up, The Jones Compeny also built a permsnent access
read leading rro- the K-25 area approximately nine miles eastward, to
within two miles of the western limit of the Csk Ridge tomnsite, at

@ which point the Roane-Anderson Company took over amd continued it into
the tewn. In addition, a road 6.1 miles long was built to'omut the
Project with U, 8. Route No. 70, & few miles west of Kingston, Tennesseo,
and e road about five miles leng, to comnset with State Bighway Ne, 61
st Blair, Tennessee (App. Bl). The two latter roads were coanstructed
by subeontractors, and saintained by Jones. The Perry mentioned in
Paragraph 3-2a oould not handle the traffie at the power plant for long,
and was replaced by s larger ferry, propelled by cabls, and opersting
between the power house and a parking area on the west bank of the river.
This, 15 turn, was replaced by the Gallaher Bridge, which was completed
in Deocsmbor 1943, This bridge is 360 feet long and cemsists of six plers
and two abutments, of cencrete below water line and timber abeve. The
seven om?-l between plers are made up of doudble plate steel girders.
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ACTUAL CONSTRUCTION PROGRESS
POWER HOUSE AREA

g 1943 1944 . 1945
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PROGRESS OF CONSTRUCTION
OF THE POVER PLANT
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1943 1944 1945
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K-701 Boiler House
K=707 ‘Auxiliary switch House
k=705 Crib House & Intake (B
K=T704 Main Switch House
K=706 Pump House | |
.x-"{og; E| - Coal Handling 5;stem :
K=702 Turbine Room & Discharge Tunnel
K=710 Sewage Disposal Plant 4
K=709 154 K. ¥, Switch Yard
K-711 darehouse
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Ca
K_;BJ& 310 Process Buildings
Case II
K-303 & 311 Process Buildings !
ﬁ:;:nlixam Process Buildings
Case 1V C
K-304,5 & 312 Process Buildings -
K=-80Q Pump House & Cooling Towers - -
K-300-C Coolant Drying & Storage C n]
System

K=100 Feed Purification System ‘
K-600 #aste Disposal System O
K=1201 Compressor Building
K=1100 Air Conditioning System
.Z:;;&V Process Buildings
(a) First cell in Case I in Operation
(b) Case I 100f in Operation
(¢) Case II 100£ in Operation
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