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Eag9e alia ﬁg’ures_
Nod of_icopies, Seriea_A,
l. PRODUCTION '
Item During Month To Date
Tens of Slugs received - 22.18 - 182.08
Tons of 5lugs placed in Production Pile 19.96 106.44
Tons of Blugs removed from Productiom Pile 19.77 68.40
Units of Product Coneentrated 13.70 30.737
Uniss of Product astually shipped 12.70 30.787
Unite of Produst seheduled for shipment 50.600«
Anticipated shipmeunts next mouth 16.0

& Revised schedule submitted dy A. B. C., 22 May 1944.

I1. CO8T8
Estirated opersting cost for ourrent montk: § 720,300,400
Estimated operating eost to date: $3,700,000.00
Estimated total opersting costs fror beginmming
of Contract o &6/4u/44: $4,400, 000,20+
Estimated total operating oests from beginning
of Countrmot to &§/30/46: ¢15,500,000.00

¢ This figure based on cost to date and estimated cost for June.

II1l. PERSONWRL

Total wusher of €lintom laberetories empleyess, 1,470 LT

Yurber of duPont Traineees at Clinton Laboratories: EE T
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Monthly Report on Operstions - May 1944 (cont'd)

IV. NARRATIVE REPCRT

The greatest energy output by the pile for any one month ocourred
during May. Even though the pile was shutdown for s period of adbout sevenr
days, the total amounted to 778,000 IWH, thus exceeding the previous mximun

developed during April by 95,000 INH., YThe total aoccumilated energy to date
is 3,490,000 O¥N.

During the afore-mentionmed shutdown, alterations in pile strusture were
undertaken and completed iu scoordance with the plans of the cemprehensiw
prograz for increasing the power output of the pile. Chief among these was
the inatallation of the sir-blook beam for preventing the useless flow of
cooling air over the top of the graphite, - a fastor of major importanes whem
the two new 50,000 ofx fans are put in operstiocns The effectivemess eof the
installed air-block, however, bdecams immediately evident whem, wpon start-up,
the pressure drop across the pils incressed sbout 20%. The resulSing isprove-

ment produced in power genersted is reflested in the monthly total,

The cooling capacity required to mohieve the smergy output contemplated
in the extensive prograz for increasing the power is to be provided dy twe
fans capable of olirculsating Jjointly 100,000 ofm of air through setal-bearisg
channels of the plle. Because of the inability of the fabricator to procure
SXP bearings on time, the delivery of these fans to the Clinton Laberatories
is several days behind sclhecdule. I present delivery sohedules are met, the
installation of both fans wili be completed about 1 July. Upon oompletiom of
the instellation, the general prograr for increasing the power out;ut will have
been comrleted in all its essential features and trne pile will then be capable
of operating at the maximur capacity under sumrer weather conditions. It is

estirzated that the powsr output under these conditioas should materially ine
crease the ourrent operating level.

Cae of the most essential faoters which determines the maximum opersting
level is the efficiency of the cocling systoz in removiang the heat generated
a3 & result of the nuclear reactions:. The presemt methed of cooling depends
upon the circulation of filtered air through the channels ocntaining metal.
It nss been asuggested tnat the efficiency of cooling may be greatly improved
by the intreduetion of water in the ferm of spreys into WS air rtream befere
it enters the plle. Estirates, besec on information obtained from related

o indicate that a gain of sbeuts §OK in pewer predustien my be o
pected, provided the water changes from the liquid to the wapor state while
passing through the pile. In order te determine the merits of this method

aad to obtain data of engineering walus, s Problem Assigamsnt has been written
covering the experimental work required.
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Monthly Report ca Operstions - May 1544 (oomt'd)

The work of oxpanding the facilities in Building ¢05 is proceeding
aooording to scrhodule. It appears at this time that the new ocells will
be ready for sotual plant operation on or about 1 July. The additional
cells will make it possible to test the W modified bismuth phosphate method

of product separstion. The results of these runa will be of great importance
%0 the operations at W.

8inoe the start-up of operationa on 20 December, 1943, ome humdred and
twenty=two "Runa® were processed in Building 205, amountiang to about forty
tons of metal. During the momth of May, twemty=three (23) cne-third tem
“Ihms” of "hot® metal were completely processed ssmpared with thirty-eme (31)
for Aprils fThis decrease ia only apparent and does not mean that the processe
ing was greatly reduced, aince seven or eight "Runs" are eomselidated to form
e batch before the final stages of separation are completed. Four such batches
were oompleted during the month of April, whereas only three were complstely
proceased during the momth of May. The next batoh, comsisting ef eight "mms",

will be completed and ready for delivery to the chexiats for final igolatioa
within the first few days in June.

Much effort is being expended by Clinton laboratories to aocquire informa-
tion of partiocular interest to W in regard tc decontamination - a phase in
procduct separation of major importance to the suocess of the Projeot. In this
connection, test runs were mmde in the orcss-over cycle of the product separs-
tiem process in Building 206 by adding a lanthamum flueride Wy-prodwst presipi-
tetion step, a procedure whioh is not followed under normal X condit.cne of

operation. As s result of t-ese tests, the decontamination was incressed by
a factor of about ten.

It has beez founc that the clothing of person.el handling radicsotive
meteria. becomes highly contaminated. Por this reasom, the persons working
with the active metal are required to wea. ;rotestive clothing. A laundry
haes been oconstricted and is now operat:ng, the function of which is to study
methods for recov.ag the cootamination from tne clothing. Results available
ot this time indioate that the major ~art of the active caterial can be
sugoessfully removed from the garmsis. Experimental data obtained thus fur
shows that the grester the degrve of contamination, the grester the percentage
o7 radicactive materiaml is rezoved by washing. This progran is of ruch intercst
%0 the health divisicon and is receiving & great desl of semsideretiane

ReGuests aw beea received for the p tien of several s ’
radicective sourees for shipment to another locetion on the Pro ject., This
Office has taken the necessary steps toc procure the required vekioles amd
equipment for effecting shipment. Four enlisted men from the Special Engineer
Detachment, who will scoompany the convoy, hawve been assigned to this Offioe
and have been given a rather intensive course in health hasards and safety
measures. The aschedule calls for several scuroes having an activity of

approxirmately 1 curle and several larger scurces having an sctivity of approxi-
mately 100 curies.
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Monthly Report on Operations = Mey 1944 (emt'd)

The chemists who have been as2igned to the task of preparing these

specinl sources have succeeded, with & great deal of diffieulty, in preparing
the first radiosotive lanthanun source for shipment. It is belleved that the
experience acquired in the preparstioa of this souroe will enadle them to pre-
pare the sources for future shipwents more nearly on schedule anéd with fewer
fnterruptions. The first sourse was delivered to the U. 8. Engineer Offioce

31 May and plans are completed for effecting shipment 1 June. The Engineering
Development Bection has sompleted ocaloulations and design of a camtainer fer
the shipzent of the 100 ourie scurces. Construotion of this wntalner will be
started within the next few days. Every effort le being made to prepare these
sources in acoordanse with imstructions and to ocomplete shipment to the fimal
destination, giving due cocunsideration to all health hazards and security measures

In addition to the above=-menticned special sources, e requeat has been
submitted for the preparstion and shipment of specially prepared sources of
7=1237, These seurces are to be shipped to Berkeley, Califormia, at intervals
of about two weeks for an indefinite period. The materisl in question is formed
as @ byeproduct in normal pile cperation and possesses certain features which
are particularly advantageous in performiag certain experiments whigh require
trdcer mterisl, The first source will be ready for shipment during the first
weex in June. l

.

The quantity of ecceptable caarned slugs delivered to Clinton Laboratories
by the fabricator teok a sherp édrop in the earlier part of May. Although the
ceuse wep not imredlately evident, it wms suspectec, however, tuat the quaiity
of the argen gas used was another factor whienh shzuld have been taken inte
consideration, Subsequent experiments proved this te be correct, and, when
the proper quality o argoc gzas was used, the producti-n rate approached the
screduled nurber of 1,000 slugs per day. It is believed that tris will be
maintsined and even surpassed in June.

The grand totel of Zesearch an? Develarnent Problens, covered in the
Problex isaignment Manual, completed to date, numbers fifty-twe (62)., Of this
total, eleven (1ll) were ccrnezidered as finisred during the montn of Maye.

Highly favorable reports concerning the quality of work done bty the en-
listed men of tre Special Ing.rneer Detachment continue to be received from
supervisers and ethers familiar with the tasks performed. The continrent
assigned to duty at Clinton Labcratcries nurbers eizty-7ive (65) men, anc t.is

group has sontriduted mterially townrds relieviag the shertage of teahniesl
perscnznel.

Copies #1 and 2 ~ Distriat Bngiceer,
Manh. Dist. § June 1544, Courier -
Ma jor Ldgar J. Murphy.

Copy #5 - File Copy, U. S. Engineer Office,
Clintco Laborstories, § June ludd.
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MONTHLY RFPORT OB OPERATIONS
OF THE CLINTON LABCRATCRIES
FOR THE MOWTH OF JUNE 1944 5
This document consists of —.._.
d_—————"— Sfgures
1. PRODUCTION pages &7 :
No_‘L_of_lcopies, Senen_A.
Item . : During Mooth To Date
Touns of Slugs Received 26.78 408.79
Tons of 8lugs Plased in Protuotiem Pile ¢.28 110.70
Tens of Sluge Remeved from Predustiom Mle 2.13 70.83
Unifs of Product Conoentrated 15.378 46.112
Taite of Product Aetually Ehipped 9.385 =« 40.132
Toits eof Product Bcheduled for shipment 14.000 48.600
Antiocipeted shipments next moath; 14.000

* 5.06 units were delivered to the U. B. Engineer Office on 30 June 1ly44,
the shipment of whiok was net effected until 1 July 1944. Therefore, the
shipmeats are not as far behind schedule as the figures above would isply.

IT. COSTS
Rstimatad operating cost for current month: $ 752,000,400
Fatimated operatizg cost %o cate; $ 4,966,000.00 =

Estimated total opersting costs froz beginning
of Contrast to &/30/46: $16,500,300.00

¢ $his Mgure includes $621,500.00 covering material furnished by the
United States Government up %o and including 51 May ludd.

v . - A

I11. PERSQNNKL

Total nusber of Climten Ladersteries employeses: 1,613
Pumber of MuPont Trelinees at Jlinton Ladoratories: 1.}

CATION CANCE
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Nonthly Report om Opcraticna - June 1544 (oont'd)

1¥. KARRATIVr REPORT

The energy dissipated by the pile duriag the momth of June arcunted
to 998,100 INR cocpared with 541,700 INN ia Waroh. Prem this comparison
a moasure of the effectivaness of the improvements made to date in the pile
socording to the plans of ths program for inorsasing the energy gensrated
can be gaged since it was in March that the work required for the success
of the progream was started.

-

Purther satisfectory progress was made duriag the month of June towards
attaining the ultimmte geal of the aforementiomed program, with the following
osbjoctives being ashieved: (a) the pile now ecmtaims 40.0 %ons of metal as
compsred with the original amount eof 55.8 tens; (D) the wetal-beariag channels
are charged with slugs having arc-welded aluminum jeekets; (8) the loediag
pettern oontains 44 alugs per channel as cempared with 86; and (d) “poisca-
ing” mterial in the forw of speocially prepared sluge have been added to the
piles (Poiscming materials, as used here, ars those whioh readily absoerd
neutrons.) According to theoreticsl eonsiderstions, and to some praotical
oxperience, the use and the atreteglo positioning of such materials can be
mads %o influence the asutron distridution im such s manner as %o allow the
pile to be operated at & higher energy cutput. The practical application
of this suggestiem by adding Shirty-four “"pelssueus” slugs ia twe of the
pile ohannels, has resulted in a gain of roughly BX in the pile power develc;e«

On 20 June, the first of the two §0,000 ofw fans was received for use in
oiroulating air through the metal-bearing ohannels of the pile. The work of
installing, aligning and testing the unit was begun immediately, and it s;. ears
that the fan will be in aotual service om, or about 3 July. If the fabricators
proxised delivery date of 3 July is met, the secomd fan should be in operstion
on or about 15 July, and the two feans in combination will oirculate cocling
air at the rate af 100,000 ofm or over $000 psunds per mioute. The iostalla-
tion of these fans will ocomplete the major and fiunal phase of the ommprehensive
progran for inoreasing %he power eutput of the pile.

A plant problem which has occcupied the close attention of the Cliaten
Laberateries ir ostiverned with the dispesm) of the radicsestiw dhemiend
wastes resulting fror: the process of product separation as carried eut in
i 208 . .Jgard frem Whe F-acstal wste, vhioh is Sapry ol sbered
ia gum tanks of 200,000-gallen sapasities, the plamt pre about 4000
gallons of shemioal wastes per day under mermal oonditiome of eperatiom.

The eriginal disposal ecnsisted ia diseharging the waste into the White Oak
Creek Retention Pond after i% had deen diluted to the extemt of making it

safe with regard to health hasards; specifically, dlluting the 4000 galloms
to 760,000, Although it was delieved that the disposal preblem md dess
solved satisfactorily, later investigation showsd, however, that the nature

of the minersl content of the water preduoed phesphate precipitates whioh
csrried down with them much of the radicective contemt of the water, deposit-
ing and ooncentrating im the olay bottom of the pond. To remedy this onditio

h.ﬂ['-.’ : ]
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¥onthly Report cm Operations - June 1944 (eent'd)

the Clinten Laboratories declded to bulld a settling bsein of 1,800,000
gallon oapscity within the Ares. By means of this, 1t is expected teo
keep the radiocactive depcsits under control; while the overflow, greatly
reduced in chemical waste content, can be permitted to expty in White Osk

Creek with safety. The Settling Basin will be ready fer plant use ea or
about § July. .

During the month of June, thirty-one (31) "Rune® were chemiocally
processed in Building 205, representimg ever ten (10) tons of "het" metal.
The efficiemcy of the operstiems fer this set of "Runs" has shewm 8 deslided
uptrend, the produot yield excesding 90X by s slight margin. BZince the
start-up of plant operations on 20 December 1943, sne humdred fifty-three
(163) "Runs® have beem processed for a tetal ef fifty (60) tens of "hot"
metal, showing an overall product yield of over 80%K.

The fimal testing of chemical equipmemt installed in the two new
cells of Buildimg 206 was ocompleted by the end of the month; amd, by
seans of the additional cell faoilities, the Cliaton Laberatories will
be in a position to soquire informetion of velue te W by following the
N flowsheet of product separstion frox "not" metal. The sotual plant
use of the newly outfitted ocelis im scheduled to begin em 1 July.

Sinoe She begimming of plamt eperstioms, the isclatiou ¢f the preduet
corpound has been a specific tesk of the Chomistry Research Division. Om
or about 15 July, however, the responsibility will be transferred te Flaat
Opersti-ns, and the equiprent and personnel will be housed im Building 204,
Although the prooedure daveloped in the laboratory has proven highly efficient
for X levels of product concentration, there is much evidonce to indicate
that the method will require considerable revision defore it cen ®e appliled
successfully to ¥ levels mod W conditione of operation. The mmin object of
the newly orgsnised group is to develop procecdures and techniques ocapable
of coping adequately with process requirements of product iselation under
W conditions. In trnis respect, the experience and cogperation of the Chexistry
Research Divisiem will e utiliped %e its fullest exteat. A further object,
no less important, is the training of persoannel to apply sucoessfully the
procecures and btechnlques as developed.

' . (g T O .

In the earliest stages of the Project, technical caleulatione and
prelisinary experiments indicated Jhat 5 pilp omiw
water and metal would met be chain rescting. Altheugh ¥he re availe
able at that time appoared to be megative, it was felt that they wers net
conoclusive. 4t the completion of the 8nell Experimsat, seversl weeks agoe,
it appeared that it was m opportune time fer obtaimimg further experimentsl
data on such & water-metal pile, in view of the fact that, with a relatively

af(‘.r ’
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Nonthly Report on Opersations = June 1944 (cont'd)

amel]l arount of additional equipment and effort, suc:: a pile could be
readily constructed and tested in the position formerly used fer the
Snell Experiment apparatus. The preliminary resultz available at the

end of June indicated that the production factor of the water-metal

pile was very close to unity. In order for suah a pile te be used fer
preotical purposes, it must necessarily have @ reproduction feoter greater
than unity by 2 to SX. Bxperimental studies are new underway which should

glve some definite and conclusive informstion on this questiom withim the
next few weeks.

During the past month, shipsent of two redicactive scuirees were mde to
Site Y: one conslsting of approximtely 1 ourie source of radio-lanthanum
and the other of about 0.8 curie of radic-tantalum. Plans are now well
underway fer the prepsration and delivery of the 100 ourie source of redio-
lanthanum. The shipping container has beea desigaed and fabricated. The
enginesring section, which was charged with the design and installation of
the equipment required for the preparation of the largs scurce, has oempleted
its task and test runs are now being performed. It is antiocipated that the
first large source will be ready for shipseat the latter part of July.

The procurement or' X-metal for use here at Clinton Laborsteries ias
progressing according to schedule. Revers Copper & Brass Co. has ooxpleted
the extrusion of all metal covered by Clinton Laborstories' purchase order,
which onlled for the extrusion of about 168 toms. Of this amount of material,
140.7 tons of rods were realired, yielding a percentage recovery of 89.3%.

Tre wachining of slugs at Baker Bros. hes now progressed to the stage
wxnere it is no longer necessery to operate three S<hour shifts, seven days
8 week, but insteasd, tney sre nuw operating twe l0ehour shifts, 5-1/2 deys
a weeks This will enadble them tc use only the more experisnced mmchinists
and thereby obtein s greater percentaze of perfectly machined pieces. It

spreers &t this time that Baker Bros. will cow:lete their program during
the first .eex of Auguste

The argon arc-welding ef cans at the Alusiaums Cecking Utensili Co. has
shown gradual improvement and during the last two weeks the highest preduc-
tion rete thur far weas attained. The duPont Corpany is now using the
facilities for the eanaiag of sluge fer 8ite W. It is ambieipated that
they will rale use of these facilities until sbout 1 August, at which tire
the Aluxminun Compeny will continue with the Cilinton Laborsteriss' erder.
It weuld appear sow that the cemning rete of frem 1200 te 1500 per day oan
be attaineds There remain approximately 36,000 more slugs to be omnned,

Assuming nc unforseen diffieultiss they should complete the Job bty 1 Bep-
tember 1944.

During the power shutdown 18 June 1544, the sir cenditieming uait
serving the animal ferz was shut off. When the ourrent came on, the

rog
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Nonthly Report on Operations - June 1944 (oont'd)

unit did not start up. This being sn exoeptionally hot day, the temperature
in the roors where the animals are kept became excessively high. This re-
sulted in the loas of a large nuxber eof the animals whioch were being used
in meking ocertain biolegical studies. Definite steps are being taken te
sliminete the poesibility ef such an sccident ococuriag im the future.

The Clinton Laberateries will submit em or about 1 July, an apprepria-
tion request for a project to bduild ea annex to the Health Building T19.
The purpose of this anngx is %o provide sufficiemt amimal housing and
additionsl laberstory faeilities required in the study ef the diologiesl
effects of chronic deses of rediation em healthy tissue, In the study of
chronic sffects, the animale ars subjeoted to measured amounts of radiation,
repeeted ever a protracted period of time, suoch ss, six months, fer example.
This means that eash animal under cbservation must Be provided with living
spese fer a long time, whereas, 1in the recent studies of the eoffect eof acute
doses, the animal was kept oaly for s short time simoe it was ssorificed
usually after a single radiation exposurs. The meed for the study ef blologi-
cal effects of ehronic doses results frem the faet that insufficient informs-
Sion is aveilable as %0 the effect of repeated exposures om the human deings.

Much ccnsideration has been given t0 the metter of heslth hagards in-
volved in the cocasional spilling of the produot cerpound and of redioactive
czaterials ss bandled by the chexists iz the osurse of experissate, prepara-
tions and {eclaticns. The present flooring is conorete, which gradually
becores powdered under constant use, producing atmosphnerie dust which ocarrises
with 1t sore of the spilled substanges. Judging from some experimental data
obtained on esxirels, the product compound is partioulsrly dangerous sisce it
is cuwruletive, - being excreted with extrere diff.oulty by snical bodies, and,
in this rezpect, is much worse than radium. Recent studies further indicats
that a very small quantity ef product is gufficient for a lethal dose. These
hazards, however, csn be reduced considerably by the use of lipoleum floor
covering since linoleur is far less friable than concrete; and a waxed and

varnished linoleuxr surface i= mich rore durable and reslstant to wear than s
surface of painted concrete.

Beven (7) Problem Assignments, as covered in the Proble; Assignment

moual, mere sompleted duriag the past momth. Te date, a grend tetal of
tifty-nine {55) are considered as corpleted studies.

There are sixty-nine (69) enlisted msa of the Special Baginser Detach-
rent assigned for duty with Clinton lLaboratories, showing en increese of
nine (5) over the previous month. Supervisory commemts, mhich have been
received by this Offioce, indiocate that the quality ef the work hes beea

highly satisfactory; and, in the cases ef several individuale, the work
has besn termed as excellem$.

Copies §1 and #2 - Distriet Engineer,

Manh. Dist. 4 July 1944. Courier -
. -5 . Clpt. F. A. Yalente.

Co

#5 - Pile Copy, U. §. Ingr. Cffice
ton Laboratories. 4 July gi;_t.
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1 July 1544,

- X
h-e ! PRODUCTIN AND SHIPWENT OF PRODDCT X
SUMMARY PFPORT FOR JUNE 1944 L S <
pages 2d AR ﬁgum
; NO-LOfQ_Cc;L-;s, S
Tate Deliverad Batch Ruwber BEI™TNTIS ULLE For Use Under
to No. of Units Supverision of
U. S. Engineers Te Date Units
€/ 1/44 16 0.¢70 tite Y €/ 1/44 24970 Oppenheirer
Lot 164
-———— 17 Ger30 | wmmea L T 0.5230 =a Oppenheirer
Lot 17A
6/16/44 19 4.075 | Clinton L.! 6/16/44 | 5.200 Anitaker
6/16/44 0.888 Oppenheimer
6/16/44 20 4.350 | 8ite ¥ 6/16/44 | 4.330 Oppenheiper
6/30/44 21 5.080 Site Y | e---- ss% | 5.060 - Oppenneizer
TOTAL POR MONTH: 15,378

XOTES:;

. The final isclation of this Lot was carried out by the chemists at the
Metallurgiocal Laborstory. The purified Produat wes tracsferred from

Chicage te Site Y through the respective Aresa Bogineers in the usual
MmMer,

o This shipsent is psrt of Bataoh 17 which was sent to the Metallurgical
laboratory for final isolation. The process has bdesn coxpleted, howsver,
the trensfer froc Chicago to Site Y har not been made, but will be effected
during the first pert of July.

ETEL LT

es*s  Plana heve bdeen completed for shipment to locetion as indicated above
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STWMARY OF SHI™'FNTS TO DATE
Les Alamos Chicago Clinton Lab Berkeley Anss Tetal
. . P2
26.728 5.008 $.206 0.081 0.016 40.122
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Copy #1 ~ Mej. Gen. L. R. Groves _
R Y G

Copy #2 - District Eugineer, Mamhottan Distr.ct. 5 July 1944. Courier - Capt. F. A.

-

e

Copy #3 ~ Maj. Bdgar J. Murphy, dete § July 1944 (file copy).

Valente,

re- ﬂinér
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1 August 1.oL.

MONTHLY REPORT Q4 OP=RATIONS
OF TEE CLINTON LABORATORIES

FOE THE MONTH OF JULY 15LL yis document mm&ui._
pages and__—— — —

figures,

No.iof_z_copies, Seriea /4

le PRODUCTION

-

lten During donth To Date
Tona of 8Slugs Reoceived: 0.lp 209.15
Tons of Slugs Placed in Produetion Pile: T30 118.00
Tons ef 3lugs Removed from Production Pilet 7.18 1771
Units of Product Concentrated: <8.330 ThLell2
Units of Produet Actually Shipped: 3L.320 Tleo i
Units of Procuet Scheculea for Shipaent: 1,.000 ¢ 60,600
Antioipated Shipmernts Next month: 15.000
Xote:
& LI} ¥ I

irls Jigure 1s not as far out of l..e as it wo.ld a . ear whex
oompared with the figures "Unitse of Product Aetueliy Snipred" and "Units
of Pro..z- Zoroentrate.”, The number of units of Produz. -:ine. .o =ed
Wkg "recler LNED rac bee. previcusly estimates ior tre following reas.us:

. \8) A Batc. containmiag u.630£nitn wag oompletsd the first of toe
month, therefire re cridfs product:ii for tne momth of July,

\0; The separatics process follow.n; tine Lanforc biow Sneet reguirec
lesy tine per rur t.ar hel bee: eeti-ated,

(0, The efficienoy of separation wes muoh higher than had besn
expzzteds
The units of Prodie* sctually shi; ec am,reater tiex t:e nunber
seagsatrated during the mcath of July sinee one Batoh was eempleted she
latter part of June and was net shipped until 1 July.

-1- o\
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nthlv Report orn lperations - July 1., \cent'l,

Il. CJSTS

Estimated Opersting Cost for Current NMonghi $ 78G,000.00
Estimated Operating Cost To lmte: $ 5,253,000.00 .

Estims ted Total Operating Costs from Beginning
of Coutract to 12/31/l.,: . $ 9,253,000,00 e+

Estinated Total Opersting Costs from Begluning
6/50/5:

of Contrast $o $15, 500, 000,00
Estimated Total Operating Costs froz Beginning

of Contrast te 12/31/15¢ $20,300,000.00  s*
Notes:

* ™

T is figure does nct include the cost of materials and services
furnished by the JUnited States Government througn June 1-L,, sxounting
Lo ‘__(: ,6%0&

s These figures are busel <. the assumption that operstions will
gomtinue at approxizctely the present rate. The lates: .:lormatiom
avuilable concern.ng ti.e genersl poliocy indicates that after 1 Junuery
iy 20re @07 hasis woil De Lla0€Q UPOn res8urc. work 83a LiLé OL prO-
duction, It is reasd>zadle to believe at this time that the operating
cost will not vary very muoh from the present rate as tie emphasis is
shifted from production to research. It is impossible to give xore
scourate fizures or tre ororating oost until a more definite ressarch
program is adopted.

i.l., PERSCMNEL

Total Bumber of Clinton Laboratories em;loyeest 1,101

Number of duPont Trainees at Clinton Laborstories: 3l

LIE33100
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donthl,; Report on lperetiong - July 11l {comnt'd)

-

<7+ HNAKRST.VE REPIRT

Camparison of July kilowattehour sotal outjut to that of Narc
index menth durinz whick a program for boosting power output start
gives 1,085,015 egainst 551,700 KfE, This represents a 17UK inore
¢ relative measure of the improveaents. To show the rise more ol

e summary of the average daily power for operating time per month
starteup is given:

Novewber  Lif IX February B83LIN  MNay 14l &
Lecember 68 o Haroh 831 June 170, KN
January 861 KN April 103, KF  June 2637 KN,

The drop in IN from January to February and Marsh was eaused by in
tezperature rise. August should show a higher average power sonsw

than July since the level of cnly the last few days of July was ab:
3000 KA.

he lagt raor .tem .n this prozrax was the irstallat.an sf ¢
large faas, wnioh, wher coanected in parallel, provides epproxizate
120,000 efm of cooling air through the pile. The aperation of the
completed  July, showed an 11.2X iaereass in the averages power anc
24067 increase in the rete of oirculating eir, while addit.on of ¢
secord, compieted 22 July, shows froz prelim:nary data, 67% u-c 17C
increases reszeotively, There is little else bel.eved posszills t:
& major boost in power output. 8light increases ma- occur oy L:ile
imtenotsorigl 8nifN, izeret. ul e srasure rise, aad inletea.r te.
cecraafe,

The 1,000,000 gallon settlin- basin wes ccozzleted ard stz=el
She o isut weste Iria the underg,riwi. rtorage tanks an 1 vuly. unde
oonditions the 200 Building discharges about ,000 -alline of zhe..
Lo these underground tanks per day. At presens, almost 10,00C gall
being discharged from thex to the settling basin .n crder to eupty
the tarks ir time %o receive X-metal weste :n Sepve:der. The over.
white UaK Creek retention pond ia net as lew ia setivity ¢ wmae ant:
but when the coverflow s decreased to ar equilibrium besed upon Bui

., Ga80.Arge, the estimated aotivivy will be less than me eurie p

The recently /crmed product isolstion group under the Flant Coe
Livision has aoved into their newly equipped laboratery im Building
Their equipment 1s devised for flow of produst seperation phases uxn¢
series of inolosed hoods eliminating the haszardous personal oontast,
niques are to be studiec and prosedurs developed for isolstion with



Yonthl  Ferort on Operations = J.iy 1., {oont'ad;

of product ooncentratiin, Nine of the rresent personnel of tiis group
are trainees for Hanford with an expected eight additional to arrive

[P S—
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Lol ly Report on vierssicrs = JLi, lig, leoet d)

During Juns sand July experiments wers undertaien ua.n; the "#"
water tube -~ a tube patterned after those to be used for pile cooling
at Hanford site. Water was sllowed to flow through the tude with ocondi-
tions adjusted to simulate as olosely as possible those at W, and the
sotivity was measured by suitable oocunters. With the stangsrd sluminum
jacketed slugs, the well-kyown aotivity from the isotope X*™, p oed
from neutron oapture of 049, and the activity from the Lsctope Al
showed up. Fer the maximm rate of flow 1200 ce/see, the exit water
had & famwma ray intensity of approximately 1/L millicuries per liter.
Under the estimated "¥" sonditions th.a would zive & oaloulated intensity
around 8 milliouries per liter.

Iz view of the method of pile eooling plamned fer the Eeanferd site

& much more thorough slug pre-testing than applied at 8ite X met be dane
Lo sasure little or no slug jJaoket faflure. Reosnt deata cbtained here
under the Engirneeriag Development Bestion indiestas that flawe in she
alumimun jackets ‘will show up in s ver: short time if the slugs are sub-
jeoved to higher pressure steax. The (. io0ago group sugsests the ex; osure
of the slugs %o steaz at 100 %o 150 lbs. per sq. inch for two weecs.
Failures were produced here under these conditions within twenty-two
hours, It is not plsnned to replace the dry heeting method now is use

&t Site 4 by the stea- presgsure metnod, s.nce the nethoc -eseztly in

use here ar:ears %o be quite sektisfactory.

Luricg the month sixteen (16) hegearan anc .evelopment Problems
from the Froolem Assighme - xanual were oozpleteld, ualin: seveny s etaree
(73) as the total studies finisked to dete.

The e:inex tc the aniral farm bullilzz was starte. 20 .l end is
scusduled Jor couglevion ] Seplember.

Three additicnal enl:sted men of the Speeial Bngineer Detachment
were assizned {or duty with Clinton laboratories, bringing the total to
sevent;-ta (2)s The excellent wor. Leing dome by tris group cCui.nues
%o bear highly faverable eommesns, .

Copies #1 and 2 - Distriot Engineer, dan“attan Distriet. L dugust 194,
Courier = kajor Edgar J. Murphy

Copy ;3 = File Copy, Ue Se En_.neer (fiice, Cl..ton Laborstories,

L August 190

~p

. SRl |
750 - o -5 ?
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SUMaARY REPORT FOR JULY 1G04 BJH/
Tris dorment nanciztg of / me
pages and._. " T_.. _figures.
N 0_3_ of__3_co ples, Seneaﬁ_'
Date Delivered | Bateh Bunber SHIPMENTS UAIS Por Use Undsr
te Be, of Units §= Supervisiam of
U. 8. Bngineers e Date Unite
1/ Vi 2 L.630 Sise Y |7/ Vi | 346
/Y wet. Lab |7/ 1/ 1.000 Allisem
7/15/ U 23 5.180 Cliztam L |7/15/1 |  S.i00 Waitaker
N5/ | 2l 6.050 Site Y |75/ | 6.050 Oppenheimer
1/25/Ws 25 7.820 Clintea L | 7/25/lL 7.320 Whitaker
1/25/L % ix350 ¢ | Site Y 7/25/Ls | L.250 Oppezhsimer
Cal:f, 1/25/ 0.100 Latimer
TJTAL FCR YONTE: 28.3%0
. o ¢ 21

¢ <« A elurry solution from Room D eontaining sbout 2
wmits frem Jateh §G5 was sent te the Netallurgisal
Laberstory where the shemists will somplete the
final steges of isolation. The quantity indiested
by ths fimal assay will be shown en the Report for
Augest 190,

t113320



Y ﬁ-—'\hil

SWMYARY OF SHIPMENTS IC DATE

Los Alamos Chioago Clinton Lad Berkeley Ames

560 o 6.003 22.560 0.181 0.015 Th.big

HOTE» I

¢ - This figure includes a shipment of o.m\
units from Beteh $17 whish was shown on
e report for June ss belng produesd
auring that month. The shipment was
effecrted 15 July 154

Sopies #1 and 2 - Distriet Engineer, Nanhebtan Dietries, L Augnet I9LL.

Courier - Kajor Edgar J,. Murphy,
Copy #3 - Major Bagar J, Murphy, 2 Auguet ISLL. (Pile Copy)

H==
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ACNTHLY REICRT ON OPERATICNS
OF TP CLINTD! LA3ORATORIES
POR THE MONT:® OF AUGUST 19LL.

Thris dozimany ==msists of.. f.é_--_ﬁ
pages and. . ~—T figures,

Ne. 3 0 Do, Serin..A.

1. PROLUCTIOE

it During sonth To Date

Tons of Slugs Reoceived ‘ B.55 217.70
Tons of Slugs Placed in Production Pile 9.57 127.57
Tone of Slugs Rewmoved from Produotion File 9.59 87.30
Inits of Produst Concentrated 10.36L, o  35.336
Units of Product actually Stipped 10,89, » 85.336
Crits of Procduct Schedvled for Shiment 12..000 75600
Anticipetea Skipments Wext month €2.000
Jote:

® A;rroxinstely [ units of Product in slurry scluti:zs

ware sent to the Metallurgieal Laborstery for isclaticm.
The final assay values have not been determined as of this
cate, and, therefore are .. included in thess fizures. A

ot osmsisting of 2.010 waise will be ready fer ohiimemt
shortly after the first of September.

20
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Konthly Report on Operat-ons - August 194, (oont'd)

11, COSTS

Estimated O;erating Cost for Current Month: $ 632,000.00
Estimated Operating Cost to Date: $ 5,890,000.00

Estimated Total Operating Costs froa Beginning § 8,600,000.00
of Contrast to 12/31 Al

Bstimated Total rating Costs from Begimming $12,800,000.00
of Contrset te 6/30/154

Eatimated Total Opereting Coets from Begimming $17,000,000,00 =
of Comtract to 12/31/.5:

Notet

. Estimetes are based on the sssusption that operations
will omtinue st about the present rate. The soope and ex-
tent of the work to be inoluded in the 19l program are very
indefin.te at this tinwe.

111. PFRRSONNEL

Total Number of Clinton Laboratories Em;loyees: W3

Number of duPont Trainees at Clinton Ladoratories: - 29

A

1113323
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Monthly Report cn Operaticns - August 9L, (emt'd)

IV. WARRATIVE REFCR?T

The power output for the X-10 pile during the momth of

August shows a 120,000 KM inorease over that of the previous month
even though there was a sericus acocident to ce of the fans used in
the pile oooling system. Daily aversge power developed for the firet
ten days of the mouth was above 3000 Kw, at whieh time the breakdomm
coourred causing the operatimm to continue at epproximately 2000 Iw
until cne of the old fans was imstalled and put into eperstion om 26
August. During the last five days of the month, the 3000 Bw leyel wms
maintained by boosting maximum opersting tempersturea from 200° C to
&50° ¢ making the totsl menthly power output 1,604,600 LAH.

One of the large 50,000 ofm fane, located in Building 115
and used for pulling air threugh the pile, failed about 11:l5 M 8
August 1545, It is believed thet the accident osourred as a result
of & bearing failure. Damage was done to the fan and motor to the
extent that repeir work at this losation was impoggidle, it wmas
Deessaary to reture Shem to the feoteriss for the required repairs.
The fan was returned to the manufacturer, Buffalo Forge Co., at
Buffulo, . Y. Acoording to present inforuation, the new fan assembly
will be ready for shipment tc Clinton Laboratories on or sbout 15 Sep-
tenber 15L.. The motor was sent to Allis Chalmers at kilwsukes, Wis-
consin for overhauling and checking. The promised shi,,ing dete for
the repaired motor is 11 Septexber 19uu.

Ir eaiste steps were taken to install the larger of the two
o0ld fece wh.ch were renoved when the two large fuus werc installede
The installution of the old fan was ocmpleted 25 August and wes placed

in operation in parallel with the large No. 3 fan, after a 2l-hour test
min.

The funs are row operstirg in parsllel and ere exhausting

approximately 5200 lbs. of air per minute, oompared wish 1200 lba. by

the Ko. 3 fun slone and 7200 lbs. by the two large fans before the scei-
dent ococurred. The opersating level under tke present oconditicas is from
2500 to 3000 Iw, depending on cutside teaperetures, oampered with 2100

for the Yo, 3 fan alone and 3100 Xw with the two large fans operating in
purallel before the aacidemts It is estimated thed, with the Wwe fams in
operation, an operating power level of approximately 2900 Kw will be poesi-
ble if the maximum allowable metal temperature can be maintained et 250° C,

In spite of the fan acoldent which will oause scme interruption
in the rate of production it appears at this time that the producticm
schedule as of 31 December 194l will be realised. During the mmth of
Septesber some of the Product whioch was used in connection with special
test runs for the Hanford process will de recoversd and made available

for shipment,
’ . ‘ “rl'" r
i 2%
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Monthly Report on Opsrations - August 194} (cont'd)

The waate supsrnatant soluticras from the vericus betohes
which have sococumulnted during the pest several mcnths have been satis-

faotorily processed by the ohexzists and resulted in yielding about two
units of Produet,

During the month of August tweo relatively small sources of Ba-
la - 105 and 90 mc = were prepared in the “"Bot Laboratory” (Building
708 C) and shipped %o Site Y for preliminary rums prepsretory to the
handling of the first 100 surie source.

After a grest memy oonstruction diffisulties, trial runs have
been started, and it 1s estinmated that the first 100 curie socuroces wll
be ready for shipment during the second week of Eeptember. Plans have

been mede for shipping this souroe to Site Y Ly means of a truek eonvoy
under armed guards.

A 1,500=gallon catch tant has been installed outside Bullding
706 C to receive the metal waste soluticon whioh will later be processsd

fer the reoovery of the Product eontained in the metal and also the metal
itself.

4 project was started during the month of lugust to provide o
storage place behind Building 706 € for "hot" processed slugs and other
"hot® sources. The plans called for this projeat to bo completed at mn
sarlier uate but mmintenance demands on the other more impcrtant ‘obs
have ocaused the completion date to be extended.

In August sixteen "runs® were chemically processed in Building
205, representing about five tons of metal. Sino: start-up there have

been two hundred and ons "runs” amounting to approximstely sixty-seven
tons of I-metal,

Under the original plan of produeing a small amocunt of Product,
Site 1-10 was provided with two gunite tanks capable of storing approxi=-
mately 70 tons of waste metal in solution. 8inoce the production plans
have been ohanged oonsiderably, grester facility for the waste metal stora-e
is requ.red. In order to obtain this space necessary by the middle of
September, a program of emptying two of the four gunite tanks used for
the chemioal wastes was started in July and finished this months These
two 175,000 gallon tanks will hold en additional 70 Sons of werte metal.
The aotivity of the overflow from the new 1,600,000 gallon settliag pond
has been materially deoressed with the resumption of normal cischarge
eonditicns., Iln order to olear the two tanks mentiomed Adove, it was
necessary to inorease the reate of discharge to the pond from 5,000 gallons
per day to arcund 10,000 gallons per day. Bow that the flow rate has
been reduced, the activity of the discharge water to White Ouaz Creek

-L-
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Konthly Report on Operstions - August 1SL. (oent'd)

has dropped from 1 curies per day to a val.e o’ less than 1 ourie per
day. This is well below tolersnce and under normal operstion will not
provids a ma jor problem in the near future.

The change im type of experiments by the biologists from soute
exposures to chronio exposures hes brought about a necessity for the en-
largement of available storage space for the animals. This change in
experiments means an inerease in the number >f animals and also an in-
orease in the life of the animals as fewer will be sserificed under the
ohronio exposure program. Simce the present storage spsos is already over-
orowded, an addition to the animal fara is being oonetreted to aleviate
the situation. Present plans call for storege space for 6,000 to 10,000
mioe and seversl humdred rabbdbits which are to be subjected to short ex-
posures of fast end slow nsutrons and gammea rays. Construotion was started
on the extension during Auguet and it is expected to be ready fer use adbout
15 September and physically completed by 1 Ootober,

4n air oonditioned room was installed on the south baloony of
the pile building 4n oamection with the experimsntation on %est specimens
by the biologiocal division. Sinoeotho normal temperaturea at tris loocatic:
of the bullding averaged about 150 F, it was negessary to control the tempe.-
sture to about 75° F. A cubiole approximately 16' x 10' x 11' wes omstruoted
of Celotex and Masonite and provided with an air oonditioning uait. ZThis
ohange has been of considersdle importance to the progrea of etudying the
ef1e0ots of chronic exposure of animals to neutrums,

After u great cGeal of experimentation aurd a nunber of falilures,
e confirmation of the existe.ce of Tritium (B”) produced from the neu.tron
capture by Lithium has been obteined, 4 lLithiuc Fluoride sample was ir-
radiated in the pile and the gases formed were driven off and ocllected
by heating the sample in e reduced pressure system. A Iritium ling was

obtained on the spectrographic plate confirming the existance of E/ in
the sample.

Present plans oall for the production of 3 oo of Tritiua for
another location, and it is hoped that this request ocan be fulfilled in
the near future, It is also desired to obtain eertain physieal properties
of Tritium such as capture cross seotion, half-life, and nuolear spin.

Parther studies on the prodblem of deccoteminetiom of elothing
worn by workera in the wvaricus laboratories have produced data important
in developing s method of laundrying. About 70X of the sotivity is re-
wwoved in the firat oyele detergmt wash. Further activity removal of
about 20 to 25K is rendered by a three percent soetio acid treatment
giving approximately 90 to 95X total deoontamination. The remmising
sotivity from successive ocontaminstions has been noticed to aocumulate
regardless of regular washes. The best results have been obtained by
separating the olothes intc groups with similar activity levels. “hen

24
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Monthly Report am Operations - August 1940, (oont'a)

the residual activity exceeds tolerazce anu oarmot be removeg oy special
kandling, the garmets are deatroyad,

During the month eight Research and Development Frobleas from

the FProdlem Assignment Menual were eompletsd, making 81 as the total studies
to dats, i

Bleven additicnal enlisted men from the Special Bagineer Detach-
ment were assigned for duty with Clinton Laboratories, bringing the total
to 83. Plans are being made for trensferring 10 enlisted men from this
group to Y«12 during the early part of Ssplember.

Copies #1 and #2 - Distriot Engineer, Mannattan District, S/ 5/ll.
Courier - Lajor ~dzar J. aurphy.

Copy ¥3 ~ kajor Legar J. Kurpky, 9/ L/l (File Copy)

d S u e
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1 Septenber 1G. L.

FRODUCTICN AND SEIRMENT OF PROLUCT X-LS

STMMARY REFORT FOR AUGUST 19ikL.
This document consists of. 01/'

pagpes sod T figures
No. &R of 33 copies, Seriea A} _
Dete Delivered | Batoh | Number SHIFURNTS MADS For Use Under
to No. of Unitef Sugervisiom of
. 3. Engineers To Date Units
8/ 3/lL 44 L.310 Bite Y 8/5/th] L.810 Oppenheimer
8/15/LL 28 e 2.050 Site Y| 8//L| 2.050 Op;enheimer
8/28 /. 9 L.034 Site Y| 8/2/ul| L.034 | Op;enheimer

1113328

TOTAL FQR ¥.NTH: 10.09L

m-

s = A slurry solution fram this Bateh, esmtaiming
spproximately 2 grams of Produst X-.0, was sent to the
Metallurgioal lLaborstory for fimal isclation by the
ohemista at that loeation. The Produst, when isolated,

will be shipped to 8ite Y. The results of the fimal
assay will be shown on the Report for September 19LL.

26
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P /

Produotion and Shipment of Product X-l9 (oont'd)

SUMKARY CF SITRAMENTS T LATE

Site Y Chioago Clinton lad Berkeley Ames

56.577 6.003 22.560 0181 0.015

Notes
Part of the material allocated to the Clinton Labiratories f

in cononection with development of the Hanferd Process will t
covered and sent to Site Y during September.

Copies #1 and #2 -~ Disetriot Enzineer, Manhattam Distriot, 5 August 19./
Courler Kajor Edgar J. Murpky.

Copy #3- Major Edgar J. Murphy, L August 1G... .File Copy)
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. ' Ot CLINTON LADORATORIRS
FOA THE MOKZE OF SKPTRMBER 19“;-*

1 Ootober 1.

b
1. PRODUCYION 3 _3_-“—“

Im ) During Menth Yo Date
Toas of Slugs Beaeived 20.19 257.89
Tons of Slugs Placed ia Predueticon Pile T.62 135.19
Tons of Blugs Removed from Predustien Pile 7,68 Sk 98
nite of Preduet Gensentreted Wil 9900
Units of Produst Aetually Snipped L.lbB o 99.504
Usits of Produss Seheduled fev Shipment 22.00 97.600
Antieipated 3hi ments Next KEwmmth 1000

. T.la figure appears t¢ be low when comperel with the estiasted
production of 22 wnits., However, the quantity sotually isolated is

in line with expestations whea the fellewing fusts are takem inte
oesideration. Approximately 2 units of partially extraeted materisl
wers sent to Chiocago for final isolation by the shemists at that
losatisn, Alpe, selutions cembainiag abeut 5.8 wnide of Predust mre
diverted from the usual 1solation procedure for the purpose of perform-
ing ssrtaln experiamts in ecnnestion with the Hanferd tiem and
Istlatiom Procednire. The final Lfeelatien of this material will be
sompleted and made availadble for shipmsnt during Oeteder,

Thie figure does net inelude 5.6 units whieh were recoversd frem
material that had been in experimental use im senneetion with the
development of the Separations Proeess st Clintem Laberatories.

TION Cang

-1- 28
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Monthly Meport on Operations - Septembder 19LL (aont'd)

11, 00818
Bstimated Operating Cost fer Ourrent Memsh $ 515,000.00
Estimated Operasing Cest So Dade § 6,105,000.00

Bstimated Tetsl Opersting Cenvs frem Begimming s a._éoo.eoo.oo .

~ of Qumtracty to 32/31 /bl

‘Batimated Totsl mu; Costs fiom Begimming  $12,000,000.00 *
or cutmt se 6

"lnhnM Total Operating Oests from Degimning $17,000,000,00 *

¢ Jwmivraet %0 12/31/15:

R H ‘“-‘\‘wﬁ
XOTR

¢  In arriving at the adove sstimated it is assumed that the

extent of setivity will eontinue at Wh She presend
rate.

111, FRRSONERL

Total Number-#f Clintcn Laborateries Bmployees: 1338
Bumber of duloat Trainees at Clintan Laborstories: 8

l



Monthly Report on Operations ~ September 19Li. (eent'd;

The energy output fer the XI-10 pile during the moenth of September
was 1,663,600 DNE showing an inorease over the pest momth by 160,000 LM,
Operation was maintained for the first half of the month at an average power
level of 3100 KW and after the sccessory § exhaust fan wes shut down for
dismantling, the averags level dropped to 2900 IN. This ever-all boost in
total energy derives frem éontinucus operetion on a higher tempersture level
along with & slight affeet produced by lower inlet-air temperature.

The 900 h.p. motor shd the large §2 fan whish weje shipped to the
faotories have been repaired and returned to the plant site. The old fan
whioh waa put imto operstion during the interim bas besn removed and eonerete
foundations poured for the imstallation of Whe large fan. Aecording te
sobedule, the installation of the repaired equijment will be eompleted and
ready for a test run on 3} Ootober. 1f the test run proves satisfastory, the
Bo. 2 Fen will be placed in eperation in parsllel with the other one em 4
Ootober. Assuming that operations will oontinus with a maximum slug temperae

ture of 2509C an eperating level of about OO0 KN sheuld be maintaimed with
the t«o larze fans in rarallel,

The first of the series of proposed large Shipaents of the Lanthanum
isotope of wass 1.0 wes dispatoned to S.te ¥, 13 Sepuezver. It was prepared
by separating its parent, the Barium 1O, from 21L irredisted urenium sluge,
An unexpeoted prodlem in making the assay of the specifio sotivity was en-
oountered. After making the necessary dilutions by fastors of 109, the analyses
wore quite erratic. However, after slight eshanges in procedure, the Barium
aotivity was sscertained to be of the order of 230 suries. Ths final ssse
made by the ehemists at Site Y indiceted & vaiue of arouad 300 suries of
Lanthanuk activity, The material was shipped in » 3000=pound lead shield in-
closed in e wooden box und mounted on a l-g.ton truck. The oonvey, eocnsisting
of twe trucks (one used for sleeping purposes,) and one escort car made the
trip in approximately 52 hours. It was neeessary to deliver the material in
the shortest possible time since its ocharseteristios are sush that the aotivity
eontinues Se ineresse until 5.5 days after the tims of preparation. fThe re-
markably short time required for the delivery was eonsidered to be quite satie-
factory. 4oceordiag to future requirements, it will be BAGessAry to prepare amd
deliver & seurece of similar strength every three weeks for a peried of four

months, Aocoording to pressut plans, the next source is seheduled %o leave Bite
X ea or adowt 16 Ostoder.

During the last week of the month very high redistion readings were
discovered as the Qperntions Oroup performed a reutine inspectioa ef the 50,000
ofm fan. It was first believed that the sause of the bigh readings was a break
in ene of the thorium carbeuats slugs lecated on the outer periphery of the
present pile loading: however, & asurvey of the two chaunsls failed to reveal
the cause of the trouble and a "scanning® of the pile preper ws begun %o find
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the broken slug. After ten hours of "soanning” using s deviee to messure

the sotivity in the air flow from each ehannel, the ruptured slug was located
and the metal from the shannel was discharged iate the esmsl. Ihe situation
was immediately relisved and operstion returned %o mermal. fThis is the firet
tine 8 slug wish a ruptured Jeekst bhas been detested ia the pile, Mewever, m
one other coeasion & slug im the esml wus found with o brolem Jeocket belisved
%0 have esourred during irradiatien,

OComarete brieks prepered with the sans specifisations as those woed
ia she preparatim of the 110 pile censrete (Maditeo-Baryves nizsure) were
ebtained for the evaluation of the shielding qualities whem dry. The brieks
wore sured for sevean days and sharged inte a test oven for a seven~day sudjse-
stan % high Semperature. They were shes plased ia ¢ sis-feet eube formSiam
in front of the oore hole of the pile where they will peceive mzimm mestren
and gemma irradistica. By the use of metal feils plaved ot latervals threugh-
out the expsrimental shield, the stopping pewer of the dry comarete will be
ebbained which will give & relative indieation of the valus of %he X-10 shield
after the naturl dryiag seeurs, -

One shipment ecnsisting of ninsty-six irradiated slugs was sent by
guarded truok to Site W, Ineluded with this shipment were four selusions
taksn from different prosess intervals. These materials are % be used in
their canyem for testing the equipment prier %o setmal starwup.

the month eme Researeh and Development Prodblem frem the

Prodlem Assignments Namml wes eompleted, making eighty-twe completed studies
to date.

4dn apparstus is now bdeing esonstrueted fer mn sxperiment e eamtinucus
produstion of Pritium (E5), It oonsiste of concentrie aluminum tudes with
Lithium Fluoride placed in the annulay epace. The entire wmit is to be plased
tithinttho pﬁa mdlﬂu gades formed will be oolleoted outside the pile. 4t
pressnt, small samples of Lithium Fluoride sre deing irradisted and minwte
amcunte of K’ eellested in order %o provids suffieiemt date for ssleulation

of the appreximate yield obtained. Same rimentation §
using Lithium-lead all $xpe s 8120 being done

firmtite results unW'm"ﬁ";.‘t".' w M‘ by 8

premise
fer thls method,

The majer part of the werk ia commeetion with the development of
8 Separstions Prosess for use at Eanford has besc eompleted in the eemieworks.
The maia stepe ia the bismuth phesphate proesss ere eomsidervd %o be ia
satisfastory state of davelepmeats and insofar as san be determined at this
timg there sheuld b 20 major diffieulies in puttiag this preeedure ia opers-
tion at Hanferd. All phases of the prepesed Banford provess bave been demon-

~S— o



NMoanthly Report on Operations = September 19LL. (eent'ad)

atrated in the Cilinton Plant at Clintom Produot and Cliotom aotive flasion
levels. Demcnstretion runs at Hsaford Produet eemoentrations have bdeen
susoessfully sarried eut end laboretory rums at Keford astivisy levels
have shewn ne preeess preblems resulting from higher aetivity. Besides
thia, alternative precedures have heen developed at several stepes in the
proeess as added safeguards. These inelude seversl different prosedurss
empleying various seavengers, ¢ emmbisation of eeavengers, and an alterma-
tive metathesis procedurs %o allow remeval of irem,

Biztesn runs were ehemically presessed ia the 200 Area represemd-

ing about six Sons of metal. This brings the tetal sinee startup te 217 ruma
or abeut T2 sens.

The Molegieal Sestisn of the Researeh Divisien has imstalled in
onp of 2o danks of eolls iz the “het laderatery” equipmeant for separation
of traeer solutions frem irradiated slugs. The seperetiem phase wtilises
the methed of seleetive absorption by IR-l resin eclumns. The results of
ssveral runs are very suseuraging and iadieste asthrengly the pessibliiisy of
slparetion of many of the major fission products in reletive large smounts,

with high purity ia respeot t0 shemiocal and redio-ohemieal sontamimaticm,
and witheut the ald of sarriere or of omventional cheaissry,

The eonstsrustion of the addition to the animml farm is proceding
acoording to sehedule. 1t is approximately 90X oamplete at this time, It

is estimated that the entire sddition will be eompleted and ready for eoeupanoy
during the early pert of Ootober.

A project was submitted during the month coveriag an addition to
the present Physies Building (706 B}, The ebjeet of thiw extensiem is to
neconcdate the group of physicists who are transferring to Clinton Laboratories
from the Wetellurgioal Laboratory. The oonstruotios work is well under way,
being approximately 30X ocomplete as the slose of the month, It 1s estimated

that it will be completed and available for use during the latter pmrt of
Qe taber. '

A transfer of ten enlisted asn fram the Analytiocal Seetion of tais
85%s o 5i%e T-If end the aesipmment %o duty of veven add{€ional mem of the
Speeial Enginesr Detachment brings the total to 79 wor, with Cliaten Labora~
unu.A.tiahn-utn-hvh-uuvum-nqauunvteﬂuu
wpon the enlisted men. Oentizwel faveradbls ecaments are reeeived esonaeraing
the geod ocnduet ead exoellent werk of this group.

Copies #1 and §@ - Distriet Bagineer, Manhatten Distriet, L Ostoder 19LL.

Courier - Bdgar J. Murphy, Major, O. B.
Gopy 3 = Rdgar J. Kurpky, Najor, 0. B L Octeber 154i. (Pile Copy)
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B Bumber SHIPMRNTS MAIB Por Use Under
peve D:.unnd ..l::h of Tmite Supervision of

¥.5. Bagingers Te Date Units

9/ Lk * 293 2.0lp rlth Y b/ 2.0i0 Por Oppenheiner
9/ T/is oo |86 3.600 |stew T [/ 9/l 1 3.620 Por Oppenbeimer
9/13/ s o0 87 1.898  Isw Y B/AAL | 1.298 | Fer Oppendetser

-8

1

32

9/08/1, o 0.698 sice Y PB/30/lL |} 0.998 For Oppeahsimer
9/50Ak L. 860 Allu Y B0/l ) hes Por Oppenhelimer
9/30/LLy ese 6.750 sve Y B30/LL | 3.4 For Oppenheimer
oY p/RAL | 3.380 Ter Sinca

9/30/uis r3 0.808 te Y B5/30/li |0.808 For Oppenheimer

TOTAL JFOR NONTE:
Bew Produotion: UL 458

Reocovered Naterial: 2.616

This Let was iselated frem miseellansous by-preduet presipitates
and roatant golutions accumulated during the past few moaths
frem Segular iselatien precesses. .

os These Lots were resovered CLrem material whieh had besn ia eRperinentsl

e 12 semmestion with the develorment of She Separstion Processes at
Clinton Laderatories.

sos 4 slurry selutien from this Bateh, semtaiming sppreximately 0.8 wmite
of Produet, was sent 10 the Netallurgieal Laberatery for fimsl iewia-
tien by the shemists at shat lesasiom. All of Batoh 30, in the form
of & 50-gallon eolution, was slse sent te Ohioage for finsl isclatiocm,
The results of the final assays will be shewn eu a later report.

L)

____________ DATEVAN 2 2
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Produotion and Shipment of Product X-l9 - {oomt'd)

SMMARY OF SEIPNENTS TO DATE

Site T Chieago Clinton Lab Berkeley Ames Site W Tetal

73.3.1 | 6.003 16.94; * .10 lo.0a5 | 3.320 |99.80,

LI 1 . ., . . - . .

. It will be noted that the total quantity oharged to Clinton
Laboretories has been reduced by the sacuat of recovered
material wvhieh was sads availsble fer shipment %o Y during

the mmth of September.

L -

Coples #1 and R ~ Dietriot Engineer, Hanhattan Diltriot, L October 15LL.
’ © 7 Ceurier » Bigar J. Burphy, Najer, ¥.'8. '
Copy $3 - Rdger J. Nurphy, L Oeteder 194, (Pile Cepy)
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UARTHLY REZF 2T OF OPERATIVWS
OF THR® CLINTON LABCRATORITS
POR THE MOK™ OF OCTOBDRR, 19LL,

7
£ - - Cooyres
1. PRODUCTION R REES RER e N
Item Dar ing Month To Dnte
Tons of Mlugs Received - 10.68% 2hg. Th
Tors of Slugs Placed i Production Pile 13.28 148,47
Tons of Slugs Remcved frem Produstion Pile 13.28 108,20
Units of Product Concemtrated 3T.426 137.230
Uaits of Produst Astually Shipped 37.426 ¢ 137.230
Tnits of Proluct Scheduled for Shipment 40,00 142.6
Anticivated Shipments Next Month U5, 00
e

This figure would indicats that the anticivated production schedule

vas not met. Howvever, the production is on schedule takinag imto con-
sideration the fcllowing facte:

a. A Slurry Sclution containing arproximately 7.5 units of Product
vere senl %o She Netallurgical Ladoratory fer fimal iselation, The

results of the final assay will be included with future vroductien
figures,

3. The isolation procejures vresently in use require a saturated
reocyeling eelutisa. In erdar ts muintain fhic csndittion, i is nsesssery
s hold avvroxisately § units of Produe’d in solutien.

113337
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Monthly Paport om Ono-r-;tiunl - Octoder 19!4.& (é‘;;m

11. COsTs
Tetimated Operating Cost for Current Month
Betimated Operating Oost to Date

Estimated Total Ving Costs from Begimning
of Combrast to 12/%1 /84, -

Retimated Total Operating Costs from Beginning
of Contract te 6/30/us,

timated Total Operating Costs from Deginning
of Contract %o 12/31/u5,

ACTR:

$ 376,729.00
6. 892, 000.00

8,600,000.00 o
12,800,000,00 *

17,000,000,00 e

¢ Thess figures are based uron the assumption that opsrations

vill remain apvroximately at same level.

111. TPEIRSONNRL

Total Fumber of Clintor Laborateries Xamioysest

Fumber of du Pont Tralnees at Olintenm Ladoratoriest

1287
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Yanthly Tevort of Treratiosns - “ctoder 1044 [eont'd.?

Turing Cctober the Y-10 Tile orerated at an average nover level of
3727 kilowatts per operating hour. Although shutdown time vas greater
than the mormsl 10%, reaching adout 25¢, and special prodlems necessitated
lov gensration, there was an energy ocutput of 275,984 XVE greater than for
any previcus month, maxing the valus for October 2,099,554 YWE and a grand
total sinee startep of 11,583,535 IVE. One factor wmatriduting greatly
to the increased pover level vas the contimmed use of the fall cooling
ocapacity offered by Jjoint operation of the tve 50,000 «fm fans.

Duriag the past month, prodnctiu vas interruptsd on twe occasions
on account of dearing fallures in the large fams vhich exhaust the aly
frea the pile. The first of these occcurred en the 154h of Octoder, ad
vhich time, an exanipation of ths bearings shoved that bearing ¥o. 5 on
Tuh No. ) was damaged %o the extent that 1t had 10 be replaced. A% this
tine, 1t ves observed that the temperature of the bearings on ¥e. 2 Tan
fluctuated érratically for a fev hours. A eareful examination indicated
that the dearing aseembly ¥o. 3 and Wo. & vere dsmaged sufficleatly to

warrant foplaconsat. The damaged Dearinge o3 Yeth fans were revlased
with spares which were on the “lant Site. ™he re-zirs to No. 2 Fan vers

sompieted and a 09t run made 21 Octoder. The No. 3 Fan was tested snd
vut into overation om 23 Octoder. The effect on prodmetion was not as
great 38 wuld de sxpected Jjudging from the 3Sime the fams vere wot ia
oneration. The physiciste tonk advantage of this shutdovn to -erform
several experiments vhich had been planned for the follewing week, and
ia this vay they wvere abls to comrlete certaln measurszents and thus
aveid having $o0 shut down the ~ile for this vurpces at soms later time.

0n October 3lat another bearing fallurs ococurred cn No. 2 Man.
%o, 3 Tan was also insmected at this time; trere Yeing no noticeadle’
lamage to the berringe, it vas {mmediately vut back !nto orerati-=.
%o. 2 Fan was decontaminated anl removed from the hcousing; an inspection
revealed thet the No, T bearing wes badly damaged and had to ba rerlaced.

The cause of the bearing fallures is not Imowa at this tize. During
the shutdown, dus to the failure which oceurred on 1Z rctodber, a remressnta~-
tive from ST cams te the FPlant $ite and iaspected the damaged parts. XNeo
recommendsd the use of higher viscosity 04l {n the belief that ths oil
which had bdesn used (also recommeadsd by SIF) did not have a nmiuontly
high viscosity. HRis recomaendatiions vers ocarrind out.

In ordarto make @ comvlete study of the design and installation of
the present squipment, the nacessary steps have deex taken to oblain o
fan expert from the Puffalo Forge Comvany, and a ball dearing expert from
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Monthly Repors of Overations - Qctober 1944 {cont'4.)

the 83XP Company, to visit the plant site while the No. 2 Yan is dis-
assembled, for %he purvose of rerform‘ng a complete insvection.
Arrangemsnts have alsc Deen made to have an engineer, vho has knovledge
of similar inetallations, from the du Pont Compaay $o visi: the Plant

8ite and make & study of the design and installation of Yhe equivment
nov in wae.

There have Dottt & total of three slug fallures in the pile sinege
startup; twvo of which occurred during the month of Ogtodber. Thase
tlug failures are quite Bothersoms im viev of the fact that he fane
sad all their eomponent paris becoms highly eontamiasted &ws to ths
depositing of the redicactive fission vroducts vhich are released from
the 3lug vhen the alunimm caz dursts. At the time of the firet eslug
failurs durimg Shis menth, the radiation level ea the fan housing was
fousd $0 be abous 1200 mr/br. The centamisation {n he fame during the
secénd durst was pot 00 sericus, the radiation level Veing a2 mxisus
of about 100 mr/hr. Considerstion is nov being given to the advisadility
of operating the pile at a lover maximum slug temperaturs.

Adbout 25 toms of X-metal rods wers rolled at the Joslyn “amufactur-
ing Cosrany and sbirved teo the Plant Site, during the past month. These
rods are %o Yo used in connectionr with wter pils studies. According to

present plans, lavestigations along this line are $o be started dmring
the coming wmonth.

'n order that the requirements st Site T for extremely largs sources
(over 300 curies) of radiosctive fission products are fulfilled, it will
be necessary to a’‘d an extenei-r to ks wrarent 7 ¢ nilding. Present
facilities are insdequate for the preparation of such large s-urc-s. Kot
only 1s the equivmett inadequate, 1% the shielding 1s not sufficient %o
give the necessary protection since it was designed for shielding against
a maximum of 13 curles eources. It has been found that an extremely high
radifation intensity has a vproncunced effecd on glass vare and causes it
to becoms very brittle and sasily broken. A great deal of srouble was
encountered during the preparation of the large sources that have been
prepared and shivved. Plans are nov Being drawn uo for the construction
of a suitadle cell contalniag plant sise equipmens, made mostly of stain-
l1ees s%esl. This is highly desiradle ia that 1t wil)l mke §t veossidle to
have the sources rrepared at regular scheduled tims. This/¢¥iremely
impertant ia et the delivery of tde seurces has %0 deo seordimted with
the arrangements at %Site Y.

Since the part being played by tracer materials is decoming more
important, an increased demvanrd for the radicactive {soteves is sprarens.
In fulfilling these requasts during the past several mcaths, fission
products and other radioactive isotoves, vrodnced by meutron irrailetion,

have been isolated. For example the preparation and shipment of Sirceniuas,
Columbium, and Lanthanum to 8i%e ¥ im lots of LO millicuries each were

S - ag
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mades. A requast has been recelved for a siwilar shinment on adout
December let. Besides the large 100 curie source of Lanthanum, thers
vas also a 10 uillicurie source of Zirconiua-Columbium mixturs te 3ite

Y and a shipmeat of € m¢ Columbium Sracer to the Metallurgical Ladors-
tory.

Y

A series of lov generation runs vere used at the daginning of the
moath o0 ebtaia data relevant %0 the prodlea of pile poisening at Ranferd.
After four days of study of the grovth aad decay of pile reactivity, it
was deterained that there is a definite short pericd péisoning effect
cansed by soms fissien predwct. BRemalts iadicated that the 9.8 hour
Tenon 135 {s the responsible isotepe and that the contribution of longer
pericd poliscning is small im comrarison. The fallurs te ebsarve the
poleen build-up in $he Clintoa Pile,ustil a specific research vas mde)
resulés from the impordanse placed upen the offecl of Vemperature
coefficient and distridution wpon the resctivity, aleag vith the relatively
small effect of the poisoning at lov eperating pover lesvels. Purthsr work
oa the problea has besn undertaken by the Chemistry Divisiea., Ny use of
s rediechenical mal]l method, She apturs srese-sectien for pile nsutrems
of the fission vroduct Xenon 135, has besn tentatively determined to de
between 2 and 3 megadarns. This value, compared to 20 Xilobarms, the
next highest kmwn capture crose-section, that of Gadolinium, is umsually

high and could essily account for the drop ia reactivity enmcountered as
the growth of the isctove develoved,

The second large source of Radiolanthanuw vas sent to S'te Y, 18
Oetober. The marent Barium for this material wvas semarated from 180
flictsn slugs of the L7=day irradiation varlety. (Continuel 4!7%iculty
arises in tha radiocassaying of meterial of such magnitude. The control
analyses and sssays made by the standerd radi{ocham‘cal method net the
value bDetwsen 17" and 30" curies while the radiophysical method using a
Lauriteon slectroscope indicated the activity to be about 220. The
?inal walue ob%aineéd By Chemiste at Sits Y was adout 307 curies of
Lanthanum activity. To prevent the contal ner corrosion nosiced 4a the
nrevious shivment, & special Tantalum lined stainless steel cone vas
furnished. The delivery of this source, together with two other "Hot!
sources vas accemplished im 4§ hours By truck cesvey.

During the moath nine Ressarch ani Desvelopment Problems from the

Frodiem Assignaent Nmuwal have bYosa completed, making ninety-one cempleted
studies %o date,

Twenty-aine runs, eleven of which vere 1/2 ton snd eighteen vere the
usual 1/3 ton disselvings, vere chemically processed ia the 200 Area,

represeating about 11 1/2 toas of metal. 7his brings the total o date
as 24 rums or about 83 1/2 tone of X-metal,

B . -~
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Vonthly Beport of Operatioms - October 1944 (cont'd)

The addition to the Physice Building has been completed according
to schedule and is ready for cccuvancy. Ths snlargemsnt, necessitated
by expansion of the Physics Sections, is for the accemmodation of a
group Sraneferring from the Metallurgical Laboratary.

The Biological Seetion of the Research Division has exteaded its
series of axposures of aioe tc slov neutrons. The groups of Biee are
sxposed to graded doses vhich have deen measured in s arditrary fashien
by a dboron sheathed radiation meter attached to the top of the animal
carriage. Tvaluation of the arVitrary uait has not deen completed.

IS has deen fousd that the sldv neuirom sxpeswres alse include s signt-
ficant fast neutron component which will have to be alloved for. The
dosage, in single exposures, ranged from 114 to 520 arbijrary uaits,
axd the percentsge of survival over a three-veek periocd vas moteld. In-

dications are thad the 50f lethal dose lies between Y50 amd W00 arditrary

units, and that the completely lethal dose is Vetween 500 and 600 units.
Hovever, survivel percentages of miocs exposed to K3l and 500 arbitrary
unitse, 27% and 12§ respectively may be lover since ia neither case has

the thres-veek waiting peried elapead. The offest of dividing the dose
1s {llustrated dy the comrarative survival following 434 units in a

single exposure and 417 units given in tvo dosss spaced a day apert.
In the first case, survival was rednced %o 27€ and possidly lowver; in

the second, only to 58%. At bBoth 134 and 183 arditrary waits 100§ survival

was notad,

The Biological Section is aleo deteraining the effacts of emell
periodic doses of fast neutrons on mice. Three serfse of grouns vere
exnosed. The first seriss raceived 1.15 unite of nautrong ver day and
showed a elight retardation in growth after about 50 days. There vas a
warked mertality of from UOE to S2£ im the second series recaiving 4.3
units of neutrons per day, after a total dosage of about 270 unite had
been reached, Two grouvs in the third serles died off commletely after
receiving an accummlated exposurs of about 300 unite a$ the rate o
13 per day.

Parther work by this grour is the sxmeriment to determine the
biological effects of external VGeta rays on rabdbits. Approximately
B0 sg em on the Datk of the animals wers sxvossd to doses ranging from
5,000 to 20,000 roengtens. Some difficulty was sxperienced ip determin-
ing sarly; o nild stages, of skiz danage &ue %o the variation &2 ohis
texturs and color. Ummistakable effects were observed om the eighteenth
day following irradiation. 4t this time four animals reseiving 30,000
roeaglens showved slight scaling, 4ry ekin snd & procounsed teadency fer
the euperficial layer of the skin to decome separated from underlying
S$issue. WYhese offects decane quite sevars by the Zlst day. fThe same
sysptoms apvsared im some 6f the rabbits receiving 10,000 and 15,000
roengtens, 21 to 25 days after irradiation.

40
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cne of the acknovwledged langers present in certalin areas of the
project 1s the inhalatlon of large quantities of radicactive fodine.
"oon absorption into the body most of the iodine is carried to the
thyroid gland in a relativaly short time. Ta sddition %0 its deta
smission, the lodine gives off a gamma of 0.4 < 0.8 mev, %he presesce
of which makes possidle the detection of the radicactive jodim
through the skin. The first group to de tested vere members of the
Health-Physios Section whose work sudjected them %o various degrees
of exposure. A gamma coubter was used to determinms $he amount of
radiation esanating from the thyroid gland by placing She sensitive
region of the counter as 0losé as possible %o the thyreid. Counts
were also taken at the chest to provide a sheck on clothing con-
tamination, since this eomdition weuld affect the reading at the
gland. 4ll resulis preved to de nogative. Bo persom ia this grouwp
vas found te bave sbserbed any significant amount of radiosotive
1odine. A esimilar series of counts wvere takea on men vorking ia the
*Rot Ladoratory*, where s subetantial amount of radicactive iodine
is vresent, with the same results as adove. )

™o enlisted wen from Clinton Laboratories =i sne from this
Cf-ice wers transferr=d %o Officers' Candidate Schosl. Three pew

men Vere assigned here for dutly with Clinton Laboratories, bringing
the total to 80 working at the ladoratory.

Copies 1 and 2 - District Engineer, Manhattan DWries, U Bevember 190M
= Courter -~ J. 4. Cumaingham.
Copy #3 - Bigar J. Murphy, Majer, C. B. 4 Novemder 19Uk, (Pile Copy).
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FROCUCTION

SUMMARY REFCRT F°% 0CTZBiR vk 4977 o

prres and_

D STI:MTNT OF PRIIUCT X-48

— rures

Nu.-&ufi&b Paud, oo -EAA .

Date Delivered

to

Satah Bumber
Xo. of Unite

SEIPMENTS MADR

For Use Under
Supervision of

U. 8. Engineers To Dete Unite
10/ 9/44 34 5.158 2ite 10/11/¢¢  1.308 Por Oppenbeixer
3,862
10/23/44 35 10.211 Site 10/23/44  7.250 Por Oppemhisimer
2.56)
15724/44 26 8.404 rite 10705742 B.404 For Oppencci:ze:
10/31/¢4 38 ¢« 2,366 Bite 10/31/44 2.356 For Simca
13/31/44 39 5.807 Site 1J/31/44  3.807 For Oppenueinmer
10/31/44 40 5ev75 Sice 10/31/4¢ 5.575 For Oppen.cizer
5/25/44 26-A *+ 1,515 Site 10/18/44  1.515 Por Oppenheizer
TOTAL: 87.428 {(Acouracy 7 3%)
¥OTE:

. All of Batoh 37, in the form of a slurry selutiem, ccmfmiming
approxizately 2.6 units of Produoct X-49, was sent to the Netal-
lurgical laboratory for final isolation by the chemists at that
location. The results of the final assay will be showm em @
future report.

. This Lot was shipped to the Metallurgical Lavorstory 9/26/¢4 in

the forx of a siurry solution for isolation of the final Product.

e
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Production & Shipment of Produet X-48 - Sumcary Re;ort for Ocotober 1944.

SUMMARY OF SHIPM:NTS TO LATE

8ite Y Ohiocago Clinton fite ¥ Berkeley Ames TOTAL
108,411 6,003 16.944 5.676 0.1801 | 0,018 137.250
4.478 »
T
1

§OTE:
¢ This ancunt hes Deen dors.zed iz ex;erizental work at

Clinton Laborwiories in comnection with the develop-
ment of the Bamford Extreotion >r-icess.

Copies #1 and §#2 - Distriot Engineer, Manhattan District, L4 Nevember 1944.
Courier = J. J. Ounningham

Oepy 8 « Bdgar J. Murphy, NMajor, £. B, 3 November 1544 (Pile Copy)
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EIDMX-1 uOoNTELY REPCRT OF OFERATICHS 12/ VU,
O7 T™HE CLINTON LABORATORIES
FOR THE MONTE OF NOVEMBER 194,

This documert consitts of_’7......._

I. PRODUCTIOE pages and figurea.
Noé__ot.l_copiea, Serie&é_

1tem During Momth  To Date
Tons of Sluge Reseived 3.69 Z712.13
Tons of Slugs Plased in Predwstiem PFile 9.1 157.09
Tens of Slugs Removed from Production Pile 9.4 117.61
Unite of Produet Comemmtrated .o 178.517
Units of Predust Aetuslly Shipped 11.267 178,517
Units of Produst Seheduled fer Shipment 45.000 o 181.600 oo
Antiolpated Bhipments Next Month 85.000

| (0rs ¥

. The leclaticn process wniah is now used makes it necessary to
saintain e staureted re-oycling solution, Thers are at present
approximately 11 umits of Produot in solution whick are necesssry
te maintain a saturated oocudition.

s* Approximately six unita of Produst have been sent te¢ the Metal-
lurgioal Ladoratory for final isolation and purificaticn. This
Produot 1s still being used for experimental work and sc far ae
. £im) sesay values have Yoon made svailadle. Therefore, tiw
quantity thus involved is not inoluded in the total productiom
figures to date,

ASSIFICATION CANCELLED

S A o
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Monthly Beport en Operations - November 194l (eomt’d)

il. costs
Betinated Operating Cost fer Current Momth: $ 531,000.00
Batimated Operatiag Cests to Date: $7.512,000.00
Bastimated Toval Opersting Costas l‘l'ﬂ Baginaing
of Oeatrset te 12/31/lip $8,080,000.00 ©

Betimated Total ;lu;u‘ Costa from Begimming
L}

of Cenirast %o & $11,386,000.,00 =

Betimated Total Osste frem Begiming
of Contraot %o lgz%m $14,152,000.,00 -«

KOTE 1

. 1t will be noted that these figures bave been revised downward.
These neow estinates are based am the fellowing ssoumptionss

(a) The Separatioms Building (205) will close dowm 1 Jenuary
1G.

(v) There will be scme reduction in persomnel upon the comple-
tion of certain phases of work ia the future.

{a) The neoessity for additional projects will decresase as the
research and developsent work beeome aore stabilized.

{(d) Bo majer additions] sssigmments will be wadertaken whish
oall fer the expeanditure of relatively large sums of monay.

II1. PRRSONNRL

Total Fumber ¢f Clinton Ladoratories Bmployees: 1273

-




Nonthly Report on Operations - November 194L. (oont'a)

IV, MNARRATIVE REP.RZ

The energy output for the I-10 plle for November was slightly
less than the previous month, but grester than any other menth duriag
the past year of eperstions. A review of the saergy sutput schieved per
wmomnth for the past Juar of apcntin is given % show the over-all pro-

gress:

Novemder 19031 15.‘600 mE Jums 194 1,010,900 InB
Desember 19431 385,000 D July 194 1,485,000 XnH
Jamuary 19LLs 520,000 WK Augast 194Ls 1,604,600 o
February 194l 517,000 KN September 19441 1,863,600 KiE
Nareh 19Uy 511,700 EwN Oetober 1Ll 8,099,600 Bud
April oo 682,900 Kovember 19l 2,0l0, 00 Ny
May 19044s 778,000 KNB

Total snergy scoumulation since start-up is 13,624,000 KNE.

Following the failure of the Ne. 3 bearizng on the No. 2 fan 31
Ootober 1944, srrangements were made to have lir. ¥illiam Staniar ef the du
Pont Company, ir. W. R. Heath and Mr. Madisen of the BDuffale Porge Ce., and
Mr. 4. L. Brusoa of the SKF Co. visit the plant site and inaspest the fan
installations. During the inspestion end the sonfersnces whiebh fellowed,
several rescanendaticns were made whieh have been put into effees,: ¥r.
Madison spent several days here with a portable field testing set making
tecta %0 dotermine the dynamio stability of she fums. Only slight devia-
tions from perfeetly stabllised ecmditions were found to exist. These,
however, were correoted. The fans are now opersting quite utioraotorny
with eenstant, and quite safe, tamperdbures oa all dearings.

Er. Staniar sulmitted & report em She results of his caloulatioms
having %o do with the eritisal tersiomsl vibrations. Hie ealsulaticns om
the Ho. 2 fan indlcated that the mormal eperating speed was 26t ia & eritisal
range and therefore, it was z0% subjeets %0 torsiomal vidrations. However, e
the No. 3 fan, ths one whieh Mas the jsok-shaft souplimg, & eritieal sorsiomal

Piia3ud
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Moathly Report oo Operations - November 19LL (oont'd)

vibreation exists in the neighborhood of 1760 RA., This would indiocate the
peessibility of a seoond order eritieal of 3520 RMy. In view of this eondi-
tien, Nr. Staniar has rescommended that the Be. 3 fan Mo elese-coupled, the
same a8 the Fo. R fan, in erder te sliminate the possibilivy of shis eritieal
sondition. Plans sre now under way te briag abeut this changs withia the
near future. An effert will be made % seheduls the work se as aed %o iater-
fere with the other urgems jobs. (A sepy of Nr. Stsniar's repert, smtein-
ing more detalled information, tegether with ene ocumpliled b3y Clintea lLadbers-
Series, 1is being ferwarded to the Distriet Emgimear’s Offiee.)

Sxperiments invelving the spraying of & amall jet of water inte
s netal-bosring shannsl of the pile has been scontimued. It lne bosn deter-
mined that & rete of flow of mter belaw 50 eubie contimstere por aimte
produses B0 Measurable peiseming offest, and that if shis ameunts were intre-

dnged into all shannels, & 1500 IN pewer insrease sould de expested. Sreater
flow rates sause the pile resetivity to deaoreass slowly.

Preparstion ¢of the third large bateh of rediocsctive Beriua was
svarted 15 November by disselving 180 het sluge whieh Jad been irrediated
for this purpose. The inadequsoy eof the present faeilities for prosessing
of swoh large redicacstive sources was dmoustrated cnoe more by the fullwre
of glasaware, the clogging of transfer lines, and ths resulting ever-exposurs
of 17 men. After nine days of oontinuous processing, the shemists fimally
susceeded 1n preparing a s0urce whish assayed appreximately 300 suries of
rediocsotive Ba~la., Just prier to the fimel preperstion for shipmeat of this
souroe, seversl laportant msasuremsnts were made which will have seme bear-
iag en the finsl use of the material. The main purpose of the messurements
was %o obtaln more sceurste values of the gesmme ray ensrgies whioh are emitted
by the radio-lanthanum. The chemists were successful in obtaining s very
good lead absorption eurve. The mterial wae Sransferred %o Bite T ¥y sruck
convoy in about 55 bours froz the tims 1t left Site X.

The "Hot lLaboratory” extension, designed for oonditions partisular
te these large senres Ia-la prefustisns, was started 35 Sovander. BNuring
the 15 days of the month, the sxoavation was 90X ocomplete] and the foundatian
wall ferm work approximately 70K The aetual peuring of the csnsvwte will
e starved 1 Decambor 19LL. The femdation relafercemest stesl 1s all ia
plase ready for the pouriag of the scuereds for Oells ) and 8. Naterial
deliveries are progressing satiatesterily.
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The problem of tritium production developea to the point whare
the coperaters are highly eptimistioc of the resilts, Irom the squipment
for continueus eperation, imstalled em cne of the experimental vels of
the pile with & Smelve-foet tube and heater arrangesent extending inte
the plle, emounts of gas sontaining adeut 0.1 o0 of tritium have beem
eollected per day. Pretimm econtaminmation in the firet fuw samples was
very high, Wt a definite deervase wmas neted as sollestian contimmed.
Further aceonplisiments were hampered by sz elestrieal fuilure ia the
heating oeil with s meshamiesl leak developing secm Shereafter ia thw
aluminus porsioa of She vacsuum fystem, necessitating removal and imetelle-
tion of a nedified systam. OUperstiocn of the reconatructed apparatus is
t0 atart sech after the firet of the memth. Simultanecusly a bateh pre-
oess is wmdsrway by another greup. By subjeetiag an irrediated Lithiom
lead slley ia & steel shell % high temperatures and low vasuwm, tritsiwm
with pretium is svelved. Collestion of gas frem individwa) slugs Jns
yielded 0.5 e msasured mder standard omditions.

During Fovenber nineteen "Tuns® were chemioslly proconnt‘: in
the 205 Building. These ineluds 10 half-ton and § third-tom runs, repre-~
smting elght sans of weteal dissolved. 8Sinoe start-up there have been a

totsl of two hundred sixty "Runs® oompleted involving approximately ainety-
cae tons eof metal. )

The fabrioation of all X-metal slugs fer Bite I was sempleted
during the mamth of Novamber. The work at nll loocations in eonnsetiem
with this program has been olosed cut and all serep metal returned %o

the Madison Square Ares. 4ll of she finished pieces have boen shipped
%o this location for the final wsting.

During ths month fifteen Resssrah and Development Problems fram
the Predlem Assipmeat Nenual were oompleted, making & Setal of ane hundred

8ix studiss olosed out %o date. There are presently approximately eighty-
npine problema umder sotive investigatiom.

tion vith instrummts % give & mere soousradey and
direet indiestion of plle operating power lewel iz befng eomtimwd., There
are now thres thermopiles, eor so-salled Beutron Theracmsters, located et
various places wishia the piles Previous instrument readings have varied
sscording to somtrol red positimms, however, this latest msthod has shown
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agreement between the three different locations within 1% regardless of
the oantrol rod positions. The object is %o obiain s &irect reading of

the power fer any given peried by scnmeoting cos or more thermopiles te
a INK iategrating recorder.

The woerk em expenential piles, mads of water and hesvy wtal
lattiess, during the moemth has ineluded eontinuation of the study ea oe-
axial gap types using stripped X-metal slugs, md the retim for the
senstruetion of & now lattiee with the recently received %l rede.
Neasuremsuts on a oe—axial gap type latiles with the water t¢ netsl velme
retio equel to 1.92 indicate the reactivity to be areand 0.905. Allewanses
for the large amowmt of alumizum weed, sud for the fast that tw
water %0 matal velwme retic is prodabdly 1.6, will reise the resctivity elese
te, or over 1. Tiw self-peissaing offect reemtly discowred a¢ Bite W,
however, indicstes the meeessity for more exsess reastivisy tham is Belleved
sbtainable in piles of thia type, ¢ the pessidilitsy of the production of o
-hr-uhl”’pour produsiag strusture sppears %o e late premisiag.

During the past severul memths, samples of alr have beex Waksa
from locations within & mile of the plant during the disselving ef "hot"
metal. Attenpts were made ts obtaia three samples mear peinte of menimwm
active zas coneentration, the looations of whish were determined by ths
odor of nitrogen axide. The radio-zenon collected was im mest sades neer
10°1i< ouries per eubie foot of air, while 3¢ radio-iodias eculd be detested.
The preliminary resulis eof Shis experimsnt indioate that there are no partio-

ularly basardous oonditions oreated by the staok geses from the Separations
Plact.

Preliminery work on the recovery of the wasts metal in the stcrage
tenk was started during the month. The studies so far indicate that an or-
ganls solvent extrastiom is the preferables msthed of dsomtaninasion. Fur-
ther shemieal researsh ig underway to deteomine partisien eceeffioslents for
fission products and uranium betwesen the aoldiflied waste and the organio
solvents, and the stabilitsy of the sslvents ia the Jrecsense of exsess saide
snd radiations. Scome effort 1s aleo belng made to investigats the possidility
of reaoving the undesireble phosphates frem the selutim Wy & preeipitetion
nethed. Tan fook columna have Yom ¢rested 1a Ve Demi-Berin for preliminery
small-peals operation with added flassien produsis as trasers.
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Monthly Report on Operations = November 194, (Cont'd)

The problem of preparation and study of cll specifically for
the determination of the nsutron absorption oross sestlion of the lsotope
wue undertaken iz two phases. The first, or bateh zethed, was set up to
exaning several organie and inergamie aitrogen-centaialng eampounds as e
thelir t-pontnm'hd radistion stability, sad to determine the extrastion
efficionsy of C 80 far ne orgamie mitrogem eempound has been found
urnuuny etable wnder normsl pils epersting somditicus to give a good
yield. JFer the second gthase, equipmeut has been designed, and 18 new under
eonstrustian, for the sireslation of emesntrated amenim nitrate Shreugh
a piping system wvithin the pilev The 1getepe formed by e irrediation will
be removed periodisally, er eontinucusly, by the extrsotica stage of the
equipment located cutside the pile shield.

Fourteen sdditicnal salisted nem of the Spesial Ragineer Detash-

ment were assigned to Clinten laboratories bringing the total te ninety-
aine.

Gopies {1 and §2 ~ Distriet Bugineor, Nanhettan Distriet, § Deowmiber LL.
Courler - J, J, Cunningham.

Gopy P - Bdgar J. Murphy, Wajer, 0. 3. L Dessmber 15iL. (M1e Copy)
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BiDMx-1 12/ 1/
U/ e AVIHIT SUKMARY REPORT FOR NOVEMBER 19LL. ‘
This o - st {22
Paged siu. "7 T figures,
- NoZ ot 3 copies, Series 4,
%o Deliversd Bateh Humber SEINENTS NAIB For Use Under
te Ne. of Unitg | Supervision of
« 8. ‘n‘m." To Date Ulitl
Lx/ 8/, io-3 5.909 | St Y | 11/ 844 5.909 Oppeaheiner
. . . , vt A -~
. n/‘n/u;“' 11.087 Lm Y | 1AL ] 1188 Oppenheimer
11/17 /L4 L2 6.708 | 8ite T | 1LAAT/ILY 6.708 Oppeuheime r
11/29/4 16,763 | sive Y | 11/29AL | 16.763 Oppenheimer
t -
POTAL: Ll.287 {Aoouracy * 3%)
v
\A
s sl 31
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Produotion & Shipment of Froduot X=l@ {eocat'd)

SUMUARY OF SHIP.ENTS TO DATE

Site Y | Chieago | Clinten | Site W | BDerkeley| ames | T0PAL

1U9.698 6.00l, 16,90 5.676 0.181 0.015 | 178.517

H& 3.5 s
. L ]

NOTR
. The amount of L.B855 units has bdeen consumed in experimental

work at Clintom Laboratories in oomnection with the cevelop~
ment of the Banford Extraotion Proeesas.

Copies #1 and §@ - Distriot Bogineer, Manhattan Distries, 5 December 194,

Courier - J, J. Cunninghem.
Copy #3 - Bdgar J. Murphy, Majer, C. K. 3 Decexber 194 (File oopy)
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Ell¥X~1 MONTALY REPORT OF OPLRAT:UNS VAR VAR
FOR THe CLINTON LABCRATORIES

MOMTL OF L&CEMBER 19LL This document consists o

pages and _ figures

.. No._éofi s ;
1. PRODUCTION copics, Series A

¢ &

Item . During Menth  To Date
Tons of Slugs Reoceived : None Zie.l3
Toas of 3lugs placed in Produotiom Pile : 0.21 158.10
Tons of 8lugs Removed fram Production Pile : | c.23 118.84
Units of Produet Conoentrated 92.897 271.396
Units of Product Aotually Shipped 9R.897 271,396
Units of Produet Schedulsd for Shigment 85000 266,61
Antioipated Shipments Next Month 25.000

NCTE: The six units of Produet in the form of slurry
svlut:ons, ment.cned in last month's report, whioh were
sent to the Ketallurgicel Laboratory for final isolstion,
are still belng used for experimental work and, so far,
no fioal assay values have been mede available. There-

fore, the figures presented above do not inolude this
materisl.
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Monthly Report on Operations - Decembder 19LL - oont'd.

I1. COS?TS
Batimated Cperating Cost for Current onth: $ 724,000
Estimated Operating Cost to Date: $ 8,236,000
Estinated Total Operating Costs from Beginning
of Contraot to 6/30/151 $11,326,000
Batimated Total Operating Costs from Beginning
of Contract to 12/31/15: $15,416,000 =
Betimated Total Opersating Costs from Beginning
of Contrasts to 6/30/LH: $19, 15,000
°

This estimate ia somewhat higher than that submitted in the laat report.
8inoe that report was eompiled, more informatiom oonoeraing the general tread

of the future program 1s availabla. Per your information, the fellewing ex-
planstion of the lnorease in estimete is submitted:

s, The previous estimates were besed upan the asassumption that the
Separations Building (205) would be clcsed during the eoming year. However,
it is more apparent at this tize, in the light of recent experimental results,
that this bullding will very likely be used in oomnsotion wit. the resovery

of waste metsl. This will require rather extensive alterstions to the eqip-
zent and a relativaly large operating staff,

t. When the previously submitted estimates were made, it wae assumed
that there would de sone requction in personnel upon completion of certain
pt.ases of the work. lowever, it would appear at this time that plans are
orystsllizing to tracsfer to Clinton lLaboratories scme of the perscnnel
presently engaged st the Metallurglcal Ladoratory.

a. Berious oonsideration is now belng given to the advisability of
ineluding in the future program studies having to do with the design and
development of new types of piles during the ooming year. There is & possi-
bility that this partioular phase of the work may beoome quite extensive and

require a relatively large accunt of research, engineering development and
consSruotiomn werk.

d, The demand for speocisl radiocactive tracer scurces seems to be in-

ereasing. In order %o supply these, it will very likely ocall for an insrease
in personnel and facllities direotly omoerned with thess prepearstions,

NP

2. o4
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Monthly Report on Operations « December 19LL - cout’d.

e. More emphasis is being placed un researoh work baving to 4o with
health hagaerds and e possible means of coping with them., Expansians in
this phase of the program will require more special instruments, supplies
and slterations to present faocilitiea,

I1l. PERSONNEL

Total Number of Clinton Laboratories Bmployees: 1291
- 3 -
..~ "'] ™ - .
¢
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Henthly Bepors on Opsretions - December 19l - Ooat'd.

1V BRARBATIVE REPORT

The additional energy developed in the X-10 pile turing She mmmth of
December amounted % 2,852,500 DUR. Sines the lest medal for pressssing
was pushed from the plle during she latber part of Nevamber the eperating
power level was sdjusted te eonform with %he phyvieal resesreh pregram
reqiiremsnts during the moath rather than for maximm jredustien,

Duriag thw past momth, tweaty-e¢iz "Rans" were chemieally prevessed in
the 205 Puilding. These inoluded Ll half-ton runs end 18 Ywo-thild Sem rems,
representing approximately 15 tous of metal. 8Sinee starteug, thers have deen
a tetal of £91 . othto& invelving abeut 106 tsems of X-metal. There
remain an sstimated eight "Runs® te process ia erder te somplets the opere~
tions in this duilding. Afser these are completed the eguijment will be
eleansd and mdée regdy for amy future wee whioh may doveleps 1% 10 mtied.

pated that part of this equipment will be used in scomeetiom with the ree
eovery of ths waste mstal.

Pour Biscareh and Develipment Prodlems frem the Prodlem Astlgnment
Nanual were completed during the periocd sovered by this report, making a

total of 110 sssigunments eompleted to dave. There are now 99 under active
inavestigation,

Decontamination of the squipment and oells, whioh were wsed for pre-
paring the last large Ba-La scurce in 706-0, waa carried . Bepairs to
the exlsting equipment have bosn made as repidly as poesidle under the
sireunstancess 1t wes neceseary to proseed esutiously ia order % prevent
over-exposure of the personnel involved. 1t is antioipated that the aotual
preparation of the next large scuree will degin about the middle of January.

An apparatus of interest to Hanford bas beez ast up to study the
sotivity in gases whioch coour in water discharged from sa sxperimental "W’
tude 1n the pile. After the water has passed through the pile the gases
diseslved in it sre renoved. Thus far o redivestive Lostepe oF enygen hee
bedn found and there are indicatioms that ether isetopes &re also preseat,
although positive identificaticn as yet has not been made. Plans for con-
Siasatica of this werk envisage pasaing guees sweh a0 hpiseguny- nitregm;
axd exygen through the tuba in order to see whether or not any of the un-
1dentified setivities arise frem themy fEamE e -

A better method for preparing nle Was iavestigated by the Techaieal
Division during this period. The dsvelopment group bas mmde preliminary
demonstirations of the feasibility of tSransferring liquida by largs remste-
essntrolled pipettes. A sampling procedure has alse been Seveleped, the

waad L _ e : . W e e
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prineiple of whieh utilises oapillary attraotion in & tube touching the
surfeoe of the liquid to be sampled. Bateh type oentrifuges of eapacities
up to about 350 ml have been tested and seem to perfora satisfasterily.
Tests dave alac been mds mu sample Sypes of eptiesl instruments %0 deter
aine whether they are suitadble for viewing eell sperations and if they will
provide suffieient protession to the operating perscunsl. As a result, tw
types of instruments heve been selected: ome fer over-all viewing of the
oell, and the otder for elese ebservationm of epeoial eperatioms. Iavestige-
tioms are almost complete am the final svaporation steps, the ebjest of whioh
1s %0 reduse the barium somtaining solusiem %o o smll velums, Bwvaporetian
of a1l the velatile mixture had been feund possidle, and is regaried as an
inprovemsst over the dropping teehnique previeusly Shought nesessery.

Barly diffieulties cavsed by the swelling of slugs smevuntered ia
eperating experinental water tubes, ef the Yype used at Sive W, made 1%
Resessary %o have sene mesns of dotesting the swelling before i% besame
serious encugh te prevent the slug frem being removed frem the tude, The
work o this prodlem was performed using an slestricnl method of deteotion
based sn the supposition that in o syeten where the elugs were iamlated
frem the tube the swelling might be detected before, or shertly after oon-
taet with the tube by shanges in ourrent, potestial difference, or eleetri-
cal resistanes. When the growth of blissers on the sluge were augmented
sufficleatly so that sontect was made with the tube wall, the reseprding
instramnts showed valwes of 20ro or some reading nea®W¥re. The work on
this problem was of & preliminary nature to determine the feasibility of
the method for detestion. Results of the tests indicate that under propsr
conditions, potential smé eurrent readings probably seuld be used to deteet
the slug sweliing. Reeistance messuremeats would be of little value in

Actual operation jinee ths resistancs of the oirouit would be toe lew for
high sensitivauy,

To understand thoroughly, mnd ccorrect for the problems of redio-
selleidality, a study s belag made to determine the Sseurrense, mature,
and extent of oolloid formation inm separations plant solutions. 8o far
the diementa Ob, 3r, B, la, and M (1Y) were odeerved iz Vi laboretory
%o exist 1n solloidal state under sonditions where insoluble salve or
hydrolysis products aight be *xpected. Nowsver, with solutions of X=10
sofisliitrati en weing the Sanford Ms‘*ﬁh 0% perefUNIE av u oolleid.
Besides this, Ir showed definite 9olleidality in enalogous soluticns ef
Swe differeas phasee in Whe separetions procedure. A elt of Shig
research, the existence of the predlem ssems M#ﬁﬁ sevabiichdd, and
further work directed toward removal of radio-eolleids muss follew,

'
-uuﬂoﬁ: OF m';f'i. and ;:Qﬂw teats wore made Wy filliag $¢ with
water. The eireulating and safety systems werked W)l mith the emveption
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W Y
- > - N =




1113340

Nonthly Report ou Operatioas - Desemder 194l - Coat'd,

that complete empyting of the ccutfainer did not osour, The neutron ad-
sorption dus to the water was more than had Geen expsoted 80 Lt was necess-
ary %0 redesign the apparatue. ¥ilth 1/3 of the volums, the drop in pile
resotivity was 54 inhours compared to 100 inhours for the previocus sise,
The present losding of the pile doea not produce enough exvess resctivity
to earry the lead estimated for this factory and it 1s antiolipated that at
least twe more tems of metal will be Dnesessary.

In the seareh for the isetepe sz’ uranium wes irrediated
45 the Z-10 pile and ecnsemtrated by a lll lmers process. The large
smount of ordinary uraaium ia the final sample interfered with the emsaina-
tion for the detemination ef the ranges of the alpha purtisles Wt & eom-
perison of the alphs ray ourve with that frem an uanirrsdiated sample revesled
¢ small peroentage of the rays with a different range, Jontinuation eof the

sharsotarisation of the isotope 1s important im that it may constitute & more
offivient utilisation of materials enriohed for use at 8ite I,

'fwiee Suring the mmth measursments wers made to dﬂomino Sempe rature
seeffisient of the Clintom pile. These were performed et power levels less
than one BF. The first was made after the pile had been Shermally iselated
for 80 hours snd the valne of 1.5 inheurw per degree Cumtigrede was obtained.
In the second determination the reaotivity change was zeasured by {wo methods,
by ohange in eritical position, and by ohange in the pile period using the
ssme rod positions. The most reliable value obtained by these methods was
1.1 inbours/degree G, This redetermination was ocusidered in order sinee
recent measurenents indicated the soeffioient was differert than that re-
ported at the time the pile was firat started,

Work = “he recovery of waste metal haa been conoentrated during tne
month on two altermmtive processes for preparstion of the waate for the
solvent extraotion atep. Ons process was origimally regarded with little
favor because the prreeipitate whioh formed did not settle readily and seemed
to be rather visosus. The study oo tnis prooou is being continued Lowever,
ic lieu of the formerly stressed method in whio: tnree precipitations were
required. Bincs the Twohnieai Division has b«n working on the methods
epplicable teo Cli.ton Laboratery metal recovery, and is now ia & pesitiem
to stirt en & semi-works soeale, the seetion from the Chemistry Division,
whiob aleso has been asaigned to the problem, will confine its investigation
to resovery from danford wastes. ,

The demands of specisl radionctive tracesr sources have bLeaoms of sush
Shat o spesial sectisn has Yomn ergmnised snd charged with the

respeusidility for preparing these sourees, Puring the past month, approx-

mately 20 sush sources were prepersd for shipment to ether loeations em the

projeete B addition to these, & large number were prepared for use here
at Slimton ladorstoriss,
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Often the most fundamental evaluation required oouoerning samples
irrediated in the Clinton pile is the number of neutroms responsible for
obanges whioh oocur. To determine this sccurstely a servioe has beer
established to supply ealibrated neutrem detscters of a standard 3ise
silver wire for exposure alamg with the semples. Afver the irrsdiatiom
is oompleted the monitors are returned to sthe Physies Beoticn shere the
saloulation ef the meutron flux 1s made. Jour $7ials heve been mads vith
resilis eunly alightly lewsr than that determined yy ether means.

A sharge of Banferd preducticm 3lugs was exposed to similated "W*
senditicns ia the Clintoa pile for abeus MO days to determiae the exteat
of esrrosien csused by redistion. At the end of shis dest all the sluge
wore in geed condition. Weight losses eorresponding %o a oerrosion rete
of adbeout 0.3 mil per month wers measured on & nnmber of slugs.

The ezperimenta) work of determining the effests of pils rediatiem,
of e iateneity availabdle at Olindem, an fila formatSien in water tubes
has been oconeluded. Artifieially prodused film has bheea edserved teo give
eonaiderable presaure drop and beat transfer imterferenes, Therefers, it
VAl 200ensATyY % Enaw hem the 7ote of fermation of Shis £11n wuld b
affected by rediation, sinece an appreciadle inorease might sericusly im-
pede Hanford operation. Laboratery studies were carried ocut to asvertain
what cheuisal properties the water must bave in erder to esuse the film to
develop, After this was determined, water esontaining just barely enmough
of thase impurities was passed through a "W* tube in the pils and the effect
on the rats of formmtion was noteds Following this, water oontaining not
quite ensugh to ssuse film formation was passed through the pile and the
sams observations were repsated. DResults indicated that radliation has ne
very important effect on filn formation at "I power levels.

Construetion werk su tie new building designed for the prejpsrstion of
BallO 4, prooesding ir socordance with the original sshedule. Process design
le proceeding as repidly as the Project Bnginser's Office is able to accept
and develop mew information. The Projeet Oroup im turn is keeping ahead of
eonstruotica in mipplylag new dreawings to the fislds The Chemistry Divisimn
is urm:; out DAW precess research and has meds seweral lmportent revisions

and simplifications in the eriginal flow sheet sulmitted. The dullding it-
self is about 20% semplete, with over 50% of the ocnarets poursd. The heavy
rains have inwerfered with the preperstien and penring of r: smerede %
some extent, however, this did not delay the over-all oo-phtzm appreciably
o this Yims was Gpent senstyueting aew ferwe, and Ve aildiag

Srusses. ¥The squipment for this projest is arrivln; o the p sive n
accordance with soheduls.
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Bealth considerations make it desirable that a reascnably sccurste,
end oontinucus record be obtained of the smount of redicactive gasea dis-
eharged into the atmosphere from the 200 Ares steck, These motive msteriala
are radicaotive iodine and xemon liberated during the metal disselving opere-
tion, Momitoring equipyment wes installed through whieh flowed s ecntimieus
saaple from the stack. Individual lenizstion eurrente fer the iedine and
zanon are continually measured and recorded after ssparation eoewrs, Data
whioh bave beei taken indisate that all of the senon and 5-10K of the ledine
present in the metal at the tims of the dlssclving are vented s the stask
slong with oxides of nitrogen, nitrio acid vaper, and aly frem the 800 ires
ventilating system, resulting jn s many-fold dilution. Comourreat analysss

of sancn %aken from the atsmophers st various points on the plant site indi-
oste that the aetivity mes well below toleranes.

Ons additional enlisted man from the Special Engineer Detachment ws
assigned for dusy with Clintoa Laboretories during the memth, '

Copies #1 and §#2 « Plassriot Bugineer, Manhattan Bistriecs, Oak Ridge, Temn.
5 Jenuary 19.5.
Omirier - James F. Grafoon, Captain, 0. B.

Copy #3 - Bdger Jo Nurphy, Major, C. B. 5 Jammary 1U5 (Pile Cepy)
AR, .
. m . B R “len
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PROLUCTICN AND SHIRENT OF PROLUCT I—Lﬁ,)'_) .-.f__i_mpies. S"ri{-s_ﬂ_-

SUMAMRY REPORT FOR [KCEMEER 19Lk

B1DMXe1 Y/ /45

Date Delivered Batoh Number SHIPMENTS WADE For Use Under
L 1 Mo, of Units Supervision of

U. 8. Engineers Te Dats Uni s» ’

. » 0, j

12/ 9/t Ll _ R.235 Bite Y _p_{?{_ '9(139& 2.5 ppechelnge

12/18/L4 LS 33.554 Site Y| 12/19/LL {33+554 | Oppenbeimer

12/23/4 Lé 16.250 Site Y!12/27/.L |19.250 | Oppenheimer

12/27/ls LT 7 17,8l Site Y| 12/27/l4 |17.80 | Oppenheimer

TL

TOTAL FOR NOETH: 92.879 { Aoouracy 3%)

s 61
o . . i R -
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Produetion ané Shipment of Produet 3~ (ecat'd)

SUMEARY OF i IPMENTS 20 DATS

8i% Y | Onteage | Oltmven | Site W | Serweley | ames | toraL
i . ‘L
e |
A 935
2l2.517 6.003 11,909 5.676 0.181 0.015| 1,396
f .
R - " -

HOTS - & - Total eonsumed to date in u:porhcﬁt-l work at the

Clinton Laboratories.

Geples #1 and §2 - Bistries ngineer, Maahattan Mevries, 5 Janwary 195,
Geurier -~ James 7. Graftea, Gaptain, 8. R,

Copy #3 - Bdgar 4. l_ur;hy. Major, C. B. 3 January 19i§., (Mile Qopy)
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1. PRODUCTICN

gy

During Nonth To Date

Tons eof Slugs Received 0 21243
fTons of 8lugs Plaged in Production File 1.73 159.83
Tons of Blugs Removed from Produstion Pile 0.60 119.44
Units of Produet Coasemtreted SfSly » = 386,09
Units of Produot Aotually Shipped 13,032 o+ 205 .438
Units of Produot Sobeduled for Shipment 25,000 2914610

NCTE:

. Final assa; values Lave been cbte.ned for

the several slurry solut.ons whion were shipped
tc the .etallurgical ilaboratory for final isola-
tim. 7he results of the atsays are included in
this figure.

% Shipmeat of Batebes iG end SO was not made
during the past month, pending the preperat.un
OF shipment of Jetehes 51 and 52. A fimal ship-
aent will dbe made to 8i%e Y of all four Batohes
on or about 7 February 1545« The postponsment
of shipment has the approvel of lesers. Oppen~
heiner and Compton.
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Monthly Report om Operstions - January 15.5 - Cont'd.

li. CUSIS
Estimated Operating Cost for Current Moath: . $ 781,000
Estimeted Cperating Cost to Dates $ 9,017,000
Estimated Total Operating Costs from Beginning $11,326,000

of Contraot te 6/30/L5:

I1Y. PERSONNEL

Total Number of Clinton Laboratories Employees: 1317

11133bb
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IVe NARraTIVE RFPCRY

The last betor of metal was dissolved on 2 Jenusary and the final

oleanup work in the 200 Ares started immediutely. The first phases of

the olemnup work were well under way by tie end of the momth. This oomn-
sisted of making & series of ochemical washes of all the squigment in the
eells. The ochemicsl washes were earried out with nitric aeid selutions
oonteining eamenium fluosilicate, followed by sodium sarbonate emd dawstie
solutions., It required s total of about twenty successive washes o slean
the equipment and reduce the contsmination below tolersmee level. BSuffi-
oient product wes pioked up I meking the first few washes to justify proe-
cessing. The final Bolation of this will be completed during the first
week in February at whish time the final shipment of produst will be made.

The decontamination of eells and equipment has been quite puccessful.
Snly in a few plsces is the redistion level now akcwe toleranss, most of
which are around the oell drainagess The motors and centrifuges will be
removed from the oells and thorougrly cleaned and oiled. ZThey will thnen
bg stored in the 205 Building mnd hgld for use eithary here or o8 Reaferd.
Manford Tes requested that all equipyment in the 205 Building be held for
roplocement, if necessary, &t their location,

1t is of interest to knuw how well the process equipment has withe
stood the unusual conditions to whieh 1t has been subjeoted during the
pust year. There wes sawe Qucstion as to whet! ar motors and other piedes
of equipment, partioulsrly those having some firu of insulation, might got
be effected by high rediatio. lavels applied oontimuously over s long per-
iod of time. This informmation .s of particular intersst to Hanfords The
examinat.cns made 80 far do Nnot reveal any more wWear snc asteriorsticn ian
would be expeoted under normal sonditicns.

During the past wmonth the technique of drying the product in its
finel 10rw has been greatly improved with the result that the time re-
auires for drying an ordinary bstoh, oonsisting of about 1C gans, has
been reduced fram approximately 72 hours to about 2l hours,

The opereting fcrae in the 200 area has been recucea snd adaitaonal
personnel will be relesased as 3002 as the work is sompleted, Some will
be transferred to Site «, others will be recilled by the Du Pont Company,
and some will be asaigned %8 other dusies as Clinton lLaborsteriss, .

An ipventory of the excess process materials was prepared snd a copy
forwarded tc the ires bngineer at Haford who has requested that all these
materials be ear-marked for shipment to bis ares. PFPart of them have al-
ready been shipped snd the remainder will be tranaferred ss soan a8 shipp-
ing instruotions are received. Many oritical items, such as meters, vilves,

- 3 -
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and spevisl equiyment are being removea r'rom Building 205 and installoed
in 706-C extension. This procedure wall make it possible to start opers-
tions in this building sconer tlan would have been possible otherwise,
tinoe this typs of equi ment is extremely diffioult to procure.

- During January the 1~10 pile was operated at an average power level
of J5B5 kilowatts per operating hour, An 80 inhour inoresse in pile re~
activity was preduced this moath by oharging an additional 1.1 tons eof
metal, md discharging the poisoning msterials, specifically six csns of
thorium oarbonate and three "i" tubes of water, upon completicn of studies
under investigation. %the imoresse in resstivity nﬁ:uouuy to acoomeo~
date the equipnent required for the produstion of C

AS the elose ef the manth there were eighteen bHismuth brioks in the
pile contel ning wpproximetely 150 osuries of polsnium. This is well adove
the minimum smount {120 euries) whiah Clinton laboratories has been direotsd
to maintein, Two shipments were made during the month of Junusry in secord-
ance with instruetions from Mr, Lum.

During the first week in Junuary a detailed :nspeot.on of the bearinge
on the two large fans was aade, the reaulss of wnich indicatea that the dell
bearings in the inboard snd outboard units of both fans showed s slight szou:t
of wear end some pitting. Rether than run the risk of e complete failure, re-
sulting iz excessive damage, sll besrings which showed sn indication of wesr
were replacece The wpearx. 0o of these balls indicated that they nad not
been subjected to excessive temperstures, Therefore, it was deoided to have
them throrougrly tested for hardness. LKspresentetive balls, 8Oous &..w.Dg aeur
and others showing n: wear, were sent over to the Y+12 Ares and subjeoted to
the hickwell Hardness Test. The results of the Lest .indiocetec .at the balls
met the required specif.cat!cns, that is, yielding values betweem 63 md 64
on the C soals (this corresponcs to a strength of L5C,000 pounds, a~. ir.;.

Tre saxze balls were the: subjected to jamze re. photography to cetéermine 1f
the xoessive wear was dus to a fold in the metal formed aw a resclt of in-
effectiveo burniening. The results of this test did not indicate sny aefects.
Bven though the wearing wes not sufficient to cause a fallure, it does show
that the problem of wee ing these fans in operstion is far frox being ocom-
pletely solvea. Ageording to representstives from the manuiaoturer of the
fans and also the X7 Company, bearings of this type are ospable of earrying
& losd many times grester than tiat to whioh the, sre subjeoted. So far, no
somplets md satisfootory explanation for Shis exoessive wear has been offer-
eds At the request of Mr. J. L. Bruska of the SKF Cempany, the danaged ve.r-
ings were returned to him for a thorough laborstory test. The results of the
test are not available et this time. The design engineers of BDuffalo Forge
and the S8iF Campsny are giving oonsiderstion to tre advisability of recommzend-

ing the use of the ceep-groove type of bearing instead of the self sligning
type pressectly in use.

RG
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The oconstruotion work on the [0 L extensiun bu:lulrg ies progressed
very aloel; during the pest ten daya. The recent favorable weutier has
nade it possible to complets the major part of the ocvnorete placing. The
framing of the building is now well underway, being spproximately 25 per-
cent complete. The proourement of operating eQuipment fer this building
is progressing sccording teo sotedule and it appears at this tine thas, if
all delivery dates are met, trere will be no undue hold-=up. %The aver-all
oconstrustioa was about L5 perocent somplets at the elose of the momth.

The progress on tritiva produotion looks faverable. The factory which
was installed during previocus ponths has been adjusted for sastisfastory
operation mud has undergons oonsiderabls outgassing. An sooumulation from

. five days irrsdistion of the lithium fluoride was pumped off, ylelcing

about four eo of gas. This semple estimeted roughly by spectrographis
analysis contains sbout 1% pereent tritium. Previous samples of gas drewn
sheeessively have shown an inoressing retio of tritium to protiwm indioet-
ing that the outgassing of the systea is beooming more ocomplete. S8ince
this continuwous extraotion proosss sppears to have pronounded superiority
over the batoh methods, work uponm the latter hes beem dropped. This aater-
1sl is of pertieular imterest to 3ite I.

The magnetic lens spectrograph hes been modified to mske coineidenoce
studies of beta and gumms radistions, 1t should now be possikble to deter-
mine disintegration sehemes of unstable nuolei as well as the energy of
the radistion. At present the arrangesent will sllow gamza-focusec eleotroa
ocincidence aeasurements to be taken, witn whish e xore cefinite aas.gncent
of cesosde gamias cosn be xades In the suse of complex beta decays it should
be possible to easscoiste the various zamna rays s.th the corresponding beta
component. Interpretation of the stucies on the beta specira of several
isotopes eorrespond t0 res.ite made by otner investigators while with Talce

bevides the gamrs energies previously reported, the presence of encther
gamia has been indicuted.

Preparstion of rsdiocsctive tracers for the various laboratoriesa within
the projest is repidly beooming an important items Iwenty-tw semples of
isotopes totalling 1200 milliouries of aotivity were separated, sixteen of
whioh oontaining about 1000 nc were transferrea to other loocations,

In view of the problem of decontamination whioh is 0o-mon to nesrly
sll phass of tLis project snd is particularly important in the operationa
otrried out at 8400 W, esmeideradle work has beon carried ea developing s
watsr soluble coeting for applicstiom to sell wills and equipment pisces.
Within a relative humidity renge from sero to 70 peroent, whioch oan be ex-
peoted in the eells st Eanford, She scating sontaining glyoerine shows
good film adhesion and cohesion. B8inoe the matericl is evasily removed by

water washings and tierefore gives high deconteminstion, it has been recom=
randed for use in the Hanford cells,



e Ny

Nouthly Report on Operatlons - Janusky 1915 - Coat'd.

After ocnsiderables work replacing tne disintegrated gless storsge
bottles with atainless steal tunks in trhe dissclver-equipment for rad o=
barium procucticn, the fourth lurge run in the hot labor:.ory was sturtec,
Sinoe the glass-equipped oell for separstion rsa been usea for the three
proeeding prepsrations and had suocessively received greaster damags,
further reliavility sould not be considered, and the stand-by 9ell was
put into use. Regerdless of this move, s failure ccsurred in ome portion
sfter it had been subjected to the intense radiation, and the final quantity
of produet-bsriua was lower than that expected. Before further equipment
disintegration oould ceour, the fifth preparation was started. &Since the
regquests osll for s minimum of 100 ouries, the 1/0-suries bdatoh produced in
the fourt:: sepsration wes dispetohed and delivered after s 60-hour trip to
Si%e Y. The fiftr and largest souree prepared so far is expected to be com-
plated and shipped during the early part of February.

The chemistry and engineering development work having to ao with the
waste uranium reeovery was continued along the same genersl lines as re-
ported last month. The process to be used has been reduged to a ohcice
between three somewhat similar zethods, two of whioh involve a sclvent-
extraction step using dibutal ocersbitwl as the solvemt, Nesk wes started
on the develosment of equipment in preparat.on for semi-works studies.

The Clinton Laboratories laundry occutinues to perform su- important
servi.oe ln conneotion with the decontaminaticn of slovhing and other pro-
Yeotive items. It is proposed to extend this service to include the con-
terinated olothing from the ietal iurgiocsl weboratory. The work which is
being done at present inoludes deconteminating and washing outer garuerts
and laboretory occats at the average rate of 210 per dey, decontaminating
misoel lacecus items such as gloves, sendals and oapz at the rate of 21y
per day, end repairing worn or torn garments at about 35 per aay. WUricg
January & total of 11,000 pounds of olothing were sent through the decon-
tamirating process. It is estizatec that tne laundry is now hasaling ausut
S0 % of its cepecity with the expestatiin < st %he .scrosse due to 2Teocsea
operat..as in 700 C sxtension snc fras the aetal lurgiocal Laborstory will
ra:se tUis to neariy full.

.

Trere were 20 Problem Assigznments oompletea this menth msking 136 as

the total olosed out tc date. Ko uew sss.gnoments wers suded: the toval
aumber under astive investigution is T8. ’

Five sdditicnsl Spesial Engimeer Detschment mea were adaigoed e
Clintcn laboratories during Janusry.

-

Coplies #1 and §2 - Listriot tngineer, ma..sttan Lastriet, Oak Kidge, Tenn.
S February 1545.
Courier = gagar J. Murphy, Mejor, C. E.

Copy .3 - Bdgar J. Xurphy, Major, C. E. 5 February 15.5 (File Co.y/
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Elu.X=1 PROECTIN ANL Sia:.2NT hiART 2/ 1/u5
OF PRCUUCT XalG
SUM ARY BEPLRT FCR vANUARY 118 document consists of
1545, pages and_ _ ________ figure,
No..j_ot_l_copies, Seriea_ﬁ_

Dete Delivered Batoh| Number SH1PRENTS FYor Use Under

to So. | of Units - Supervision of

U. 8. Bngineers To Dats Units

} < Lo~
1/11/15 B | 10.927 Site Y | 1/12/i5] 10.15L | Oppenheimer
Calif 112/.5] 0473 1 Latimer
. 2.800 8ite Y | 1/20/i5( 2.800 | Oppenheimer
1o 7708 Site Y L1 7.708 Oppenteimer
X 10.01% Site Y ** [ 10C19 | Oppenheiner
51 €. 500 Bive X se 2.500 Oppenheiner
52 16,725 Site Y s 11.020 Cppenteimer
Clintwa 5.305 nhiteker
Lie315 Crhioago s ] 4315 Stenrns
TOTAL:  54L.954  {AccuracyX3,.,

HUTE»

. T-18 is purt of tie material sent to Cricego .n the form of slurry soluti.zs
for final isclation. It wes trenaferred %o 8ite I through the- Shieage Aresa
Engineer.

* e¢ Batohes 1O and SO were noA shipped during the month of J;ﬁlry. pending the

completion of Batches 51 snd 52. The isclation of this material will be com-
pleted within & few days and & final shipment made to Site T oa or sbout 7
February. This arrangement meets with the approval of NMessrs. Compton and
Oppenheiner.

¢s+ This is the final assay valus obtained by the ohemists et the Metallurgi.al
Laboratory .for the materisl which wes I° ded to them in the form of slurry
:1 in pFfeviocus reports.

solutions, as mentiom
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SLud.AHT O SuiracaTs v LATE

Site Y Chicago Clinton Site W Berkelsy Anss TOTAL
287.L.718 10.318 22.2L9 | 5.676 0.65, 04015 26,
ol * 220.390
17.200
Hote:

& Torsl eonsumed to gade ip experimental work at
tre Clintor Laboretoriass,

FINAL REL PLRT

. Copiss #1 and #2 - Distriet Engineer, Menhattan Distriot, Ca: Ridge, Temn.
S February 19L5.
Courier - Edgur J. Kurphy, Major, C. K.

Copy #3 - Bdgar 4. wurphy, Mujor, C. E. 5 Pobruary 195 (File Copy)
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