- ] 717217

o SRS \ - -
7o

DTQ 200, 5 ; |
Vi #\*w 4 o . / y A

TOP SECRET DOCUMENT NUMEER XI1I1I-809-1A

INDEX
R Former T

Pages Description Docmeubog geo;;‘ ;o.
2-5 Monthly Report on Operstions of X-10 May 19LL

6=10 Monthly Report on Operations of X-10 June 15LlL g-‘zj-ggi:gt

11-12 Production and Shipment of Product X-ii9 for June 19LL U=-5-XVIII-3A

13-17  Monthly Report on Operations of X-10 for July 19, 19Lk U-7=-XVIII-34

18-19 Production and Shipment of Product X-U4$ for July 194k U-8-XVIII-3A

20-25  Monthly Report on Operations of X-10 for A
- ugust 1944 V=9 -
26-27 Prodwction and Shipment of Preduct X-49 for August 19LkL U—go-x-g%igl

28232 Montly Report on Operations of X-10 for September 1
33-3L Production and Shipment of Product X-i$ foi Septenbzghmhh g—ﬁ-gig-gi
is-hl Monthly Report on Operations of X-10 for October 194k U=13-XVIII-3A
2-43 Production and Shipment of Product X-49 for October 19LL U-14=XVIII-3A
LL-50 Monthly Report on Operations of X-10 for November 1Ll U=-15-XVIII-3A
glzzg Production and Shipment of Product X-4$ for November 194k  U-16-XVIII-3A
63-6 Monthly Beport on Operations of X-10 for December 1Lk U=17=-XVIII=34
1-62 Production and Shipment of Product X-49 for December 194l U-18-XVIII=-3A
63-68 Monthly Report on Operations of X-10 for Jamuary 19LS U-19-XVIII=-3A

: 69=70 , ¢, Production and Shipment -
AEPOSITORY 622&»1};522,@,°f Product X-L9 for Jamuary 1945  U-20-XVIII-3A
© C LR ALl Kgn—rl, 4"/“?7

_f/
COLLEC“ON »# [/QU /
e REETG 268, Blds: 277 Moonsolidateas A, /7
o Y 832
rower LTS Do . = 17 N

eCLASHIFICATION AUTHORIZED  Kew Document No. JZ . 8 OG_ M

wALCOLN tutist ANALYSAS
ame - Organization

-~ {74

Date
DEGLASSIFIGATION RECOMMENDED
ROY Almm5 ARAEYQAS
Name = Organization

g- - Ay
Date

1113303



P113304

l_*._, ' ""'& -
| -
O T i June l-44.,
' OF THY CLINTON LABORATORIES wyis doc-imepe co-cis
FOR THE MONTH OF WAY lo4d 0 perment enm s ?’”f‘*—ﬁﬁ——-
pages anda. figures.
Noglof_é copies, S-eries_A_
1. PRODUCTION '
Item During Month To Date
Tens of Slugs reoceived - 22.1¢ - 182.08
Tons of Slugs placed in Production Pile 19.96 106.44
Tous of Blugs removed from Productiom Pile 19.77 68.40
Units of Product Coneentrated 12.70 50.737
Onits of Product actumally shipped 12.70 30.737
Unite of Produst scheduled for shipment 30 .600=
Antiocipated shipments next mouth 16.0

* Revised schedule submitted by A. N. C., 232 May 1544.

Il. CO8%8
Estirated opersting cost for ourrent month: § 730,000400
Estimated operating eost to date: $3,700,000.00
Estimmted total opersting oosts fror beginmning
of Contract to §/du/44: $4,400, 000,00«
Estimated totel operating cocts from beginning
of Contrmot to &/30/46: £15,500,000.00

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

I11. PERSONWEL

Totel nusber of Olinton laderatories empleyees: 1,40
YNurber of duFont Trainees at Clinton Laboratories: £E
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Monthly Report on Operations - May 1944 (cont'd)

IV. NLRRATIVE REPORT

The greatest energy output by the pile for any one month ogourred
during ¥May. Even though the pile was shutdown for s period of adout seven
days, the total amounted to 778,000 INH, thus exceeding the previous maximum

developed during April by 95,000 XWH. The total soccumulated snergy to date
is 3,490,000 KWH.

During the sfore-mentioned shutdown, alterstions in pile structure were
undertaken and completed in acoordance with the plans of the comprehensiwe
prograz for inoreasing the power output of the pile. Chief among these was
the installation of the air-block beam for preventing the useless flow of
cooling air over the top of the graphite, - a fastor of major importanee whem
the two new 50,000 cfm fans are put im opersticn. The effectivesmess eof the
installed air-dlook, however, decams immediately evident wheam, upon start-up,
the pressure drop across the pile incressed about 20%. The resulting improve-

ment produced in power generated is refleeted in the monthly total,

The ocooling ocapacity required to achieve the snergy output contemplated
in the extensive prograr for increasing the power is to be provided by two
fans capable of oirculsating Jjointly 100,000 ofm of air through metal-bearimg
channels of the pile. 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 screcule. I/ present delivery schedules are met, the
installation of both fans will be completed about 1 July. Upon completiom of
the installation, the general prograr for increasing the power out .t will have
beer completed in all its essential features and tne pile will then be capable
of operating st the maximur capacity under sumrer weather conditions. It is

estizated that the power output under these conditioms should materially ine
creage the ourrent operating level.

Gne of the most essential facters which determines the maximum operating
ls:el is the efficiency of the cooling syster in removing the heat generated
as a result of the nuclear reactions. The presemt methed of cooling depeands
upon the circulation of filtered air through the ghannels containing metal,
It hss been suggested tnat the efficiency of cooling may be greatly improved
by the i{atroduetion of water in the form of spreys into W air stream befere
it exters the pile. Estirates, basec on informetioz obtaiaed from related
experiments, indicate that a gain of sdeut §0X in pewer predustien may be e
pected, provided the water changes from the liquid to the wapor state while
passing through the pile. In order to determine the merits of this method

and to obtain data of engineering value, s Problem Assignment has been written
covering the experimental work required.
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Monthly Report on Operstions - May 1944 (eont'd)

The work of expanding the facilities in Building 205 is proceeding
aooording to scredule. It appears at this time that the new cells will
be ready for sotual plant operation on or about 1 July. The additicnal
cells will make it possidle to test the W modified bismuth phosphate method

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

8inoe the start-up of operations on 20 December, 1943, one hundred and
twentyetwo "Runs™ were processed in Building 206, amounting to about forty
tons of metal, During the momth of May, twemtyethree (23) one-third tem
"Runs” of "hot" metal were completely processed esmpared with thirty-eme (31)
for April. This decrease is only apparent and does not mean that the processe
ing was greatly reduced, since seven or eight "Runs" are eomsolidated to form
e batch before the final stages of separation are oompleted. Four such batches
were oompleted during the month of April, whereas omnly three were completely
prooessed during the moath of May. The next batoh, comsisting ef eight "mms",

will be coxpleted and ready for delivery to the chexists for final isolation
within the first few days in June.

Much effort is being expended by Clinton lLaboratories to aoquire infoerma-
tion of particular interest to W in regard tc decontamination - a fhase in
product separation of major importance to the success of the Projeot. Ia this
connection, test runs were made in the oross-over cycle of the product separa-
tiem process in Building 206 by adding a lanthamm flueride by-prodwet preeipi-
tation step, & procedure whioh is not followed under normal X condit.ons of

operation. As & result of t:rese tests, the decontamination was incressed by
a factor of about ten.

It has ceez founc that the clotning of person.el handling radicsctive
material becomes highly contaminated. Por this reasom, the persons working
with the active metal are required to wea: ;rotective clothing. A laundry
has bee:n constricted and is now operat:ng, the function of which is to study
methods for recov.ag the contaminetion from tne clothing. HResults available
at this time indiocate that the mmjor ~art of the active raterial can be
successfully removed from the garmeis. Experimental data obtained thus far
shows that the grester the degroe of contamination, the grester the percentage
of radiocactive material is reroved by washing. This progran is of tuch interest
$0 the health division and is receiving a great deal of censiderestieme

Requests have beea received for the preparation of seversl speajal
redicactive sourees for shipment to another location on the Pro jest. This
Office has taken the necessary steps to procure the required vehLicles amd
equipment for effecting shipment. PFour enlisted men from the Special Engineer
Detachmeat, who will sceompany the convoy, have been assigned to this Office
and have been given a rather intensive course in health hazards and safety
measures. The sohedule oalls for seversl souroces having an activity of

approxirmately 1 curie and several larger sources having an activity of approxi-
mately 100 curies.
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Monthly Report om Operations - May 1944 (emt'd)

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

special sources have succeeded, with a great deal of diffieulty, in prepering
the first rediocactive lanthanur source for shipment. It is beiieved that the
experience acquired in the preparstioa of this souroce will enmable them to pre-
pare the sources for future shiprments rore nearly on schedule and with fewer
interruptions. The first souree was delivered tc the U. 8. Engineer Offioce
31 May and plans are completed for effeoting shipment 1 June. The Engineering
Development Seotion has oompleted caloulations and design of a container fer
the shiprent of the 100 curie sources. Construotion of this omntainer will be
started within the next few days. Every effort is being made to prepare these
sources in acoordanee with imstruotions and to complete shipment to the fimal
destination, giving due considerstion to all health hasards and security measures

In addition to the above-mentiocned special sources, e request has been
submitted for the preparation and shipment of specially prepared sources of
2-237. These ssurces are to be shipped to Berkeley, Califormia, at interwals
of adout two weeks for an indefinite period. The material in question is formed
as @ by-product in normsl pile operation and possesses certain features which
are particularly advantageous in performiag certain sxperiments whieh require
trdcer mterial, The first source will de ready for shipment during the first
weex in June. '

The quantity of acceptable caaned slugs delivered to Clinton Laboratories
by the fabricetor took a sharp drop in the esrlier part of May. Although the
cause wag not imrediately evident, it was suspected, however, tuat the quaiity
of the argen gas used was another factor whieh should have been taken inte
consideration, Subsequent experinents proved this te be correct, and, when
the proper gquality o argoz gzas wae used, the producti-n rate approached the
screculec nurhar of 1,000 =lugs per day. It is believed that tris will be
maintained and even surpassed in June.

The grand teotal of Zesearch an? Develoinent Preblens, covered in the
Probler Assignment Manual, completed to date, numbers fifty-twe (52)., Of this
total, eleven (11) were ccnesidered as finisned during the montn of ¥aye

Highly favorable reports concerning the quality of work done bty the en-
listed men of the Special ing.reer Detachment continue to be received from
supervisers and ethers familiar with the tasks performed. The eontinrent
assigned to duty st Clinten labcratcries nurbers eixty-Tive (65) men, anc t-is

group has coatriduted materially towards relieviag the shertage of technieal
personnel.

Copies #1 and 2 =~ Distriat Bngineer,
Manh. Dist. § June 1544, Courier -
Major Edgar J. Murphye. .

Copy #3 - File Copy, U. S. Enginser Office,
Clinten Laboratories. 5 Jure luyd4,

)
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1 July 1944,
v/
MONTHLY RFPORT ON OPERATIONS
OF THE CLINTON LABORATORIES
FOR THE MONTH OF JUNE 1944 5
This document consists of ——__
d_—————— figures.
1. PRODUCTION pages &1 .
No.&_of_lcopies, Senea_A_
Ttem . . Daring Month  To Date
Tons eof Slugs Received 26.78 208.79
Tons of 8lugs Placed in Preotuctien Pile ¢.26 110.70
Tens of Sluge Remeved from Preduction FMile 2.13 70.63
Uniss of Product Conoeatrated 15.378 46.112
Units of Product Actually Shipped 9.385 = 40.132
Oaits of Product Scheduled for shipment 16.000 46.800
Antioipated shipments next moath; 14.000

¢« 5.06 units were delivered to the U. 8. Engineer Office on 30 June 1344,
the shipment of which was net effected until 1 July 1944. Therefore, the
shipments are not as far behind schedule as the figures above would imply.

IT. COST8
Bstimated operating cost for ocurrent month: $§ 752,000,400
Estimeted opersting cost to date: $ 4,566,000.00 =

Estimated total operating costs frox beginning
of Contreaet to 6%0/45: $16,500,000.00

e $his Pigure includes $821,500.00 covering material furnished by the
United States Government up to and including 31 May ludd.

DN TR

I11. PERSQNNKL

Total number ¢f Climten laborsteries employees: 1,613
Rumber of duPont Treinees at Clinton lLaborstories: 58

CATION CANCE
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Moathly Report on Opcrations - June 1544 (ocont'd)

IV. KRARRATIVFE REPORT

The energy dissipated by the pile during the momth of June amounted
to 998,100 KNE cocpared with 641,700 RWE ia Narch. Prea this comparison
a measure of the effeotiveness of the improvements made to date in the pile
acoording to the plans of the program for increasing the emergy gensrated
can be gaged since it was in March that the work required for the success
of the program was started.

-

Purther satisfectory progress was made duriag the month of June towards
attaining the ultimate geal of the aforementiomed program, with the following
ocbjoctives being ashieoved: (a) the pile now eantaims 40.8 tons of metal as
compsred with the original amount of 36.8 tens; (D) the mesSal-beariag channels
are charged with slugs having sro-welded aluminum jaskete; (6) the loading
pettern contains 44 slugs per channel as compared with 86; and (d) “poiscn-
ing" mterial in the forwm of specially prepsred slugs have been added to the
piles (Poiscming materials, as used hers, are those whioch readily abserd
neutrons.) According to theoreticsl considerations, and to soms prectiocal
experience, the use and the atrateglo positioning of such materials can be
made to influsnce the meutron distridution ia such a manner as to allow the
pile to be operated at a higher energy output. The practiocsl applicetion
of this suggestiem by addimg thirty-four “peissmeus” slugs in %wo of the
pile ohannels, has resulted in a gain of roughly 8% in the pile power develo;c

On 20 June, the first of the two 50,000 of:m fans wes received for use in
ciroulating air through the mstal-bearing channels of the pile. The work of
installing, aligning and testing the unit was begun ismediately, and it &p . ears
that the fan will be in aotual service om, or about 8 July. If the fabricators
proxised delivery date of I JiLly is met, the secomnd fan should be in operstion
on or about 15 July, and the two fans in combination will oirculate cooling
air at the rate of 100,000 ofm or over 8000 peunds per minute. The installa-
tion of these fans will cozplete the major and final phase of the camprehensive
program fer inocreasing %he power eutput ef the pile.

A plant problem which has ocoupled the close attention of the Clinton
Ladberateries 1v ochiverncd with the dispessl of the redicsstive chemieal
wastes resulting fror the process of produot separation as carried out in
ildigg 305. .. 4gart frem the I-astal waste, whish is sagregabed and sbered
ia gun tanks of 200,000-gzllem ecapasities, the plamt pre ebout 4000
gallons of ehemical wastes per day under merml oconditioms of operatiom.

The eriginal disposal consisted in diseharging the waste inte the White Oak
Creek Retention Pond after it had beem diluted to the extemt of making it

safe with regard to health hasards; specifically, diluting the 4000 galloms
to 780,000, Although it was bdelieved that the disposal preblem M d deen
solved satiafactorily, later investigation showsd, however, that the nature

of the minmersl content of the water preduced phesphate precipitates whioh
carried down with them much of the radiocsctive content of the water, deposit-
ing and concentrating im the clay bottom of the pond. To remedy this conditior

-ﬂn - -
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Nonthly Report on Operations - June 1944 (eent'd)

the Clinton Laboratories decided to build a settling basin of 1,600,000
gallon ceapecity within the Area. By means of this, i1t is expected to
keep the radioactive deposits under control; while the overflow, greatly
reduced in chemical wsste content, can be permitted to expty in White Osk

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

During the mounth of June, thirty-one (31) "Runs® wers chemiocally
processed in Building 205, representing ever tea (10) tons of "het" metal.
The efficiency of the operatiems fer this set of "Runs™ has shewm 8 deeided
uptrend, the product yield exceeding 90X dy & slight margin. 8inoce the
start-up of plant operations on 20 Decezber 1943, ene huadred fifty-three
(163) "Runs™ have beem processed for a tetal ef fifty (60) tens of "hot"
metal, showing an oversll product yield of over 80%.

The final testing of chemiocal equipmeat installed in the two new
cells of Building 206 was completed by the end of the month; amnd, by
peans of the additional cell faocilities, the Clinton Laberstories will
be in a positiom to scquire information of velue te W by following the
N flowsheet of product separation frox "not" metal. The actual plant
use of the newly outfitted cells is scheduled to begin ea 1 July.

Sinoce she begimming of plamt eperstioms, the iselation e¢f the produet
corpound hes been & specific task of the Chemistry Research Division. Om
or about 15 July, however, the responsibility will be transferred to Plaat
Opersti-ns, anc the equiprent and personnel will be housed im Building <c04.
Although the prooedure developed in the laboratory has proven highly efficieat
for X levels of product concentration, there is much evidence to indicate
that the method will require considerable revision before it can be applied
suocessfully to W levels and W ccnditions of operation. The main object of
the newly orgsniged group is to develop procecures and techniques oapable
of coping adequately with process requirements of product iselation under
W conditions. In tris reszpect, the experience and cooperstion of the Chemistry
Research Divisiem will be utilised Se its fullest exteat. A further object,
no less important, is the training of personnel to apply sucoessfully the
procedures and technlques as developed.

' . ¥ O - e .

In the earliest stages of the Project, technical calculations and

preliminary experiments indicated Jhat s pilp miw

water and metal would met be chain reacting. Altheugh the re avail-
able at that time appoared to be negative, it was felt that they were aeot
conclusives At the completion of the Snell Experimsat, several weeks ago,

it appeared that it was m opportune time fer obtaimimg further experimental
data on such a water-metal pile, in view of the fact that, with a relatively

I'%a
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Nonthly Reprort on Operations - June 1944 (cont'd)

small arount of additional equipvent and effort, suc: & pile could be
readily constructed and tested in the position formerly used fer the
Snell Experiment apparatus. The preliminary results available at the

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

pile was very close to uaity. In order for suah a pile to be used fer
preactical purposes, it must mecessarily have @ reproductien facter greester
than unity by 2 to 3%X. BExperimental studies are new underway which should

give some definite and conclusive information on this questiom within the
next few weeks.

During the past month, shipment of two radicactive sourees were mde te
Site Y: one consisting of spproximately 1 curie source of radie-lanthanum
and the other of about 0.8 ocurie of radio-tantalum. Plans are now well
underway for the preparation and delivery of the 100 ocurie source of redio-
lanthanum. The shipping container has beez designed and fadbricabed. The
engineering seotion, which was charged with the design and installasion of
the equipment required for the preparation of the large scurce, has ocexpleted
its task and test runs are now being performed. It is anticipated that the
first large source will be ready for shipmeat the latter part of July.

The procurement ol X-metal for use here at Clinton Laborateries is
progressing according to schedule. Revere Copper & Brass Co. has ocompleted
the extrusion of all metal covered by Clinton laboratories' purchase order,
which oalled for the extrusion ef about 168 toms. Of this amount ef material,
140.7 tons of rods were reslirzed, yielding a percentage recovery of 89.3%.

Tre wachining of slugs at Baker Bros. has now progressed to the stagse
xhere it is no longer necessary to operate three 8~hour shifts, seven days
a week, but instead, trey sre now operating two 10=hour shifts, 5-1/2 days
8 weeks This will enable them tc use only the more experienced machinists
and thereby obtein & grester percentaze of perfectly machined pieces. It

sppeers at this time that Baker Bros. will cowm:lete their program during
the first .eex of Auguste

The argon arc-welding ef cans at the Aluminum Cooking Utensil Co. has
shown gradual irprovement and during the last two weeks the highest preduc-
tion rate thuz far was attained. The duPont Corpany is now using the
facilities for the ecanaiag of slugs fer 8ite W. It is amtieipated that
they will rake use of these facilities until about 1 August, at which tire
the Aluxinun Company will continue with the Clinton Laborateries' erder.
It weuld appear now that the ocamning rate of frem 1200 te 1500 per day can
be attaineds There remain aprroximately 35,000 more slugs to be oanned.

Assuming nc unforseen diffieulties they should complete the job by 1 Bep-
tember 1944.

During the power shutdown 18 June 1544, the sir conditieming uait
serving the animel ferz was shut off. When the ocurrent came on, the

g
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Monthly Report om Operations - June 1944 (oont'd)

unit did not start up. This being an exceptionally hot day, the temperature
in the roors where the animals are kept became excessively high. This re-
sulted in the loss of a large number of the animals whioh were being used
in meking certain diological studies. Definite steps are being taken te
eliminate the possibility ef such an sccident ccouriag iz the future.

The Clinton Laborateries will submit om or adbout 1 July, an apprepria-
tion request for a project to build am annex to the Bealth Building 719.
The purpose of this annex is to provide suffiociemt amimal housing and
additional laboratory faeilities required in the study ef the biologieal
effeots of chronic deses of rediatiom em healthy tissue., Ia the study of
chronis effects, the arnimals are subjeoted to measured amounts of rsdiatioa,
repeeted over a protracted period of time, such as, six months, fer example.
This means that ecach animal under observation must Ve provided with living
spese fer & long time, whereas, in the recent studies of the effect of socute
doses, the animal was kept only for a short time simoe it was sscrificed
usually after a single radiation exposure. The mneed for the study ef blologi-
csl effests of ehronic doses results frem the faet that insufficient informs-
Sion is available as %0 the effect of repeated exposures om the human beings.

Much ocnsideration has been given to the matter of health hasards in-
volved in the occasional spilling of the produet compound and eof readicactive
zaterials as handled by the chemists in the course ef sxperiasate, prepara-
tions and i{sclaticns. The present flooring is conorete, whigh gredually
becores powdered under canstant use, producing atmospnerie dust which carries
with {t sore of the spilled substances. Judging from some experimental data
obtained on aninals, the product compound is particularly dangerous sisce it
is cwrulative, - being excreted with extrere diff.oculty by animal bodies, and,
in this reszpect, is much worse than redium. Reocent studies further indicate
that a very small quantity ef product is suflicient for a lethal dose. These
hageards, however, ocan be reduced considerably by the use of linoleum floor
covering since limocleum is far less friable than concrete; and a waxed and
varnished linoleurm surface is much rore dureble and resistant to wear than s
surfsce of painted concrete.

Seven (7) Problem Assignments, as covered in the Proble: Assignment
manual, mere sompleted duriag the past momth. 7Te date, a gread total ef
fifty-nine (55) are considered as corpleted studies.

There are sixty-nine (00) enlisled msa of the Special Bagineer Detach-
ment assigned for duty with Clinton Laboratories, showing an increase of
nine (9) over the previous month. Supervisory commeats, which have been
received by this Office, indicate that the quality ef the work has beem

highly satisfeotory; and, in the cases ef several individuale, the work
has been termed as excellems$.

Copies #1 and #2 - District Engineer,
Manh. Dist. 4 J“ly 1944. erltl’ -
= - 5 - c.pt. ?o A v‘lent.o

Copy §S - Pile Copy, U. 8. Bagr. Cffice
ton Laboratories. 4 July gﬁr(.
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1 July 1944,

- X
u-e ‘ PRODUCTION AND SHIPMENT OF PRODUCT X
SUMMARY PEPORT FOR JUNE 1944 .~ 17 0 el
pages and__ TTT—=  fioypeg,
) NO'GLOfl—CC;;':S, Ss;'.;y,,ﬁ,_
Tete Delivered Batch Nurber SEIPVTNTS UDE For Use Under
to No. of Units S8upverision of
Us S. Engineers Te Date Units
6/ 1/44 16 0.¢70 Site Y &/ 1/44 24870 Oppenheirer
Lot 164
——- 17 0.530 | ==-=- ———ee 0.530 »s| Oppenheirer
Lot 17A
6/16/44 19 4.075 Clinton L.! 6/16/44 $.200 Ahitaker
6/16/44 0.888 Opponheimer
6/16/44 20 4.33%0 Site Y 6/16/44 4.330 Oppenheiper
6/30/44 21 5.060 Site Y | e--e- +ss | 5,060 - Oppenneizer
TOTAL FOR MONTH, 15.378

NOTES:

. The final isolation of this Lot was carried out by the chemists at the
Metallurgical Laborstory. The purified Product wes transferred from

Chicago te S8ite Y through the respective Area Engineers in the usual
manner.

se This shipment is part of Batch 17 which was sent to the Metallurgiocal
Laboratory for final isolation. The process has deen coxpleted, however,
the transfer froc Chioago to Site Y has not been made, but will be effected
during the first pert of July.

ELELTI

*an Plans heve been completed for shipuent to locetion as indicated above




s e o }
STYMARY OF SHI™'TYTS TO DATE
Les Alamos Chicage Clinton Lad Berkeley | Axes Total
. - A";‘;, a
25.728 5.008 9.206 0.081 0.01% 40.122

113314

Cop}' #1 - 'ajo Gen. L. R. Groves

_ ’:‘MI M
Copy #2 - District Eugineer, Menhcttan Distr ct.S July 1944. Courier - Cept. F. A.
- - Valente,
—

Copy #3 - MaJ. Bdger J. Murphy, dete 3 July 1944 (file copy).
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1 Aupust 1.4
MONTOLY REPORT Ok OP=HATIONS
OF TEE CLINTON LABORATORIES -
FOK THE MONTH OF JULY 1SLL niy gocument con - z
Pages and """ figure,
bhm.éziot_gz_co ies, Seriea zﬁ
1. PRODUCT ION pies, Sert
Item During donth To Date
Tons of 8lugs Reoeived: 0.10 209.15
Tons of Slugs Placed in Produetion Pile: 730 118.00
Tons ef Slugs Removed from Produotion Pile: 7.18 17.71
Units of Product Concentrated: <8.330 TLeLi2
Units of Product Actuelly Shipped: 3L.320 Tleo e
Units of Procuot Sohedulea for Shipaent: 1L.000 = 60,600
Antioipated Shipments Next month: 15.000
Note:
& L % L2k SN

itis figure 1s not as far out of l..e as it wo.ld a.,.ear #hex
compared with the figures "Units of Product Actue.iy Shipred® and "Units
of Pro..c- Zorcentrate.”, The mumber oI units of Produs. -:<ce. t=c=ed

wag "rec.er TneD nad bee. previsugly estimate. :or tre following reasuus:

. \a) A Batc.. containing u.é}OJtnitl was ocompletec tre first of the
morth, therefore re cridfRs prcdust.c: ‘or the momth of July,
(0 The separaticu process follow.ng the Lanforc i iow Sheet requirec
less tize per run t.sar hel bee: eeti-ated,

(0 The efficiency of separation was much higher than had been
EXpI T80,
The units of Prodic+ actually shi; e am reater tia: tie number
sengsatrated during the month of July sinee one Batoh was eompleted the
latter part of June and was net shipred until 1 July,

F113319
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Jcntnly Rerort on Cperations - July 1., \coent's,

Ile CUSTS
Estimated Opersting Cost for Current Month: $ 796,000.00
Estimated Operating Cost To Date: $ 5,253,000.00 .
Estims ted Total Operating Costs from Beginning
of Countraoct to 12/31/l: . $ 9,253,000.00  e»
Bstinated Total Operating Costs from Begimning
of Contraot to &/30/15: $15, 500, 000,00
Estimated Total Uperating Coste frow Beginning
of Contrast te 12/31/15¢ $20, 300, 000.00 .
Notes:
Y b

T is figure does nct include the cost of materials and services
furnished by the Jrnited Siates Government throusr June 1°.,, azounting
A '—\‘: ’éngw

. These figures are busel o the assumption that opera:tions will
eomtinue st approxizctely the present rate. Thre lates: .:formatiom
avuilable concern.ng ti.e gemeral policy indicates that after 1 ’aauery
1. sore @ hasis w.oll De laceQ UROn resesrc. work 84G RJLE OL pro=
duction. It is reesozadle to believe at this time that the operating
cost will not very very much frow the present rate ss the emphasis is
shifted from production to research. It is impossidle to give zore
accurate figzures or tre ormerating cost until a more definite research
progreaa is adopted.

i.l. PERSCHNEL

Total Number of Clinton Laboratories employees: 1,01

Nurber of duPont Trainees at Clinton Laboratories: 21
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s Report on lperstions - July 1:.. {cont'ad)

-

<7+ NARRST.IVE REPIRT

Comparison of July kilowatt-hour total output tc that of iarc
index month during whiol a prograx for boosting power output start
gives 1,.85,015 sgainst 551,700 K€, This represents a 17UK inore
¢ relative measure of the improveasnts. To show the rise more ole
e summary of the average daily power for operating time per month
start-up is given: '

November Lig = Pebruary B83LIN May 14l &

December 6ip Kh darch 831 Juns 1704 KK

January 861 KN April 1034 N June 2637 Kw.

The drop in XN from January to February and Mareh was eaused by iz
tempersture rise. August should show a higher average power sonsu
than July since the level of only the last few days of July was ab:
3000 KA.

he lsgt wa’or (tem .n this prozraxs was the irzstallat.anm of ¢
large facs, wnioh, wher connected in parallel, provides spproximat:
120,000 cfm of cooling air through the pile. The operation of the
completed { July, showed an 11.2% imereese in she average power anc
3L+6% inorease in the rate of oiroulating eir, while addit.or of +
secord, campleted 22 July, shows frox prelin.nary data, 67% a-2 17C
incremses res:eotively. There is little else bel.eved possi. s tc
& major boost in power output. 8light increases ma.- sccur oy 1:ilie
intenctsorigl 8nifY, treret. Ll te.ierature rise, aad inletea.r te.
LECrease,

The 1,060,000 gallon settlins basin wes cczyleed arng stz=e.
-L, . i8ut wmete Irvx the undergriwi. storsge tanks au 1 vuly. unde
conditions the 20C Building discharges about 5,000 -allcns of zue
to these underground tanks per day. At present, almost 10,00C gall
being discharged from thexz to the settling basin .n crder to eupty
the tarks ir time to receive X-matal weste i Septerders The cvers
“h.te Uak Creek reteation pond is net as low im eetivity s¢ wes ant
but when the overflow is decreased to arn equilibrium based upon Bui

€., Gusouarge, the estimsted sotivity will be less than me eurie pq

The recently Icrmed product isolstion group uncer tne Flant Cpe
Livisior has aoved into their newly equipped laboratory in Building
Their equipment 1s devised for flow of produst seperation phases uxc
series of inolosed hoods eliminating the hazardous personmal oontact.
niques are to be studied and procedure developed for isolation with
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Lor.nly neport on vpersticns - VUi, ly. lcont d)

During June end July experineants were undertaken ua.n; the "W"
water tube -~ a tube petterned after those to be used for pile cooling
at Hanford sitee Water was sllowed to flow through the tube with ocondi-
tions adjusted to simulate as o0losely as possidle those at W, and the
sotivity was measured by suitable ococunters. With the standsrd sluminum
jacketed slugs, the well-known activity from the isotope X*°, p oed
from neutron capture of 010, and the activity from the Lsctope Al
showed up. JFer the maximm rate of flow 1200 oe/see, the exit water
had & gamua rey intensity of approximately 1/L millicuries per liter.
Under the estimated "W® oonditions th:s would zive a ealoulated intensity
around 8 milliouries per liter.

I view of the method of pile eocling plamned for the Hanferd site
a much more thorough slug pre-testing than applied at 8ite X mxt be dane
Lo assure little or no slug Jjesaket fuflure. Reosnt data cbtained here
under the Engiceeriag Developmeut Seetion indieates that flaws in the
aluminum jackets 'will show up in 8 ver; short time if the slugs are sub-
jeoted to higher pressure steax. 1Ine C icago group siggests the exposure
of the slugs to steam st 100 to 150 lbs. per aq. inch for two wee<s.
Failures were produced here under these oonditicns within twenty-two
hourss It is not planned to replace the dry heeting method now is use
&t Site 4 by the stear pressure methog, s .nce the method ;-ssextly in
uge here ar:ears to be quits satisfacrory.

iuring the month sixteen (16) Research and .evelopment Problems
from the Frovlem Assignme & xanual were oou;leteld, .a:in: sevenys=taree
{73) as the total studies finisked to aate.

The &:1nex tc the aniral farm bullilnz was starte. 2o <.l end is
sc.edulgd for coupiev.ou 1 Seplember.

Three additional enl:sted men of the Speeial Engineer Detachment
were assizned for duty with Clinton laborstories, bringing the total to
severi -t/ ,/2,s The excel.ent wor. Lein; doue by tris group coui.nues
%o bear highly faversble eommsnt, .

Copies #1 and 2 - Distriot Engineer, Yan’attan Distriet. L August 19LL.
Courier - lMsjor Edgar J. Murphy

Copy ;3 = File Copy, Ue S« En _neer (flice, Cl._.ton Laborstories,

L August 190,

= £ - -' 1
T o 5. J
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PRODUCTION /3

SUMaARY BREPORT FOR JULY 1944

4 PIENT  OF BRODU

BoM/
Tris dornmont rancictaof /- A
pages and.__ T _figures.

No_ﬁ_of_icopies, Semei_ﬁ_

Date Delivered | Bateh Rumber SHIPMENTS UAIR Por Use Under
to Ne, of Unite Supervisiom of
U. 8. Bagingers o Date Unite
L 2 k.63 s Y |7/ M | 34630
VY ¥et. Lab |7/ 1/ 1.000 Allisem
7/15/Us 23 5.180 Clizten L |7/15/s | S.iP0 Whitaker
7/15/LL 2L 6.050 Site Y 7/15/ 4 6.050 Oppenheimer
1/25/\d Py 7.820 Clinten L { 7/25/LL 7.320 Whitaker
7/25/\iL. 2 L350 | site Y |7/5/LL | L.250 Oppenheimer
Cal:f, 1/25/ 0.100 Latimer
TOTAL FCR dONTE: 28.33%0
RoTE

113320

¢ « A slurry solution from Room D eantaining about 2

wmits frem Bateh §@5 was sent te the Netallurgisel
Laderatory where the chemists will ecmplete the

final steges of isolatiom.

The gquantity indiested

by the fimal assay will be shown en the Rsport for
August 19LL.



SWMMARY OF BHIPMENTS IO DATE

=5
Los Alamos Chioago Clinton Lad Berkeley Ames Total
5682 ¢ 6.003 2.560 0.181 0.015 Thalig
Y M
:\\‘—&\ -
ROTR o T~ _
¢ - This figure :inoludes a shi;noxit of 5.93&\\
wits from Bateh §l17 whieh was showmn ot ~

she report for June as being produeed

during that sonth,

The shipment was
effected 15 July 154l

Sopies 1 and @ - Distriet Engineer, Nanhettea Pistries, | Augnst 19U

Courier - Kajor Bdgar J. Murphy,
Copy #3 - Major Bdgar J. Murphy, 2 August 19LL. (File Copy)

13



Z("’ T-AJiti— 1 Septomber 1G.i..
MCYTHLY REICRT ON OPERATICHS
OF THE CLINTO! LARORATORIES
POR THE MONT. OF AUGUS?T 19““'ms desimens ~ansists of,,.,ém_,
pages and.  —— figures,
1. PROLUCTIOE Nee B 3B coves, ScrieLA..
1t During donth To Date
Tons of Slugs Reoceived : 8.55 21/.70
Tons of Slugs Placed in Production Pils 9.57 127.57
Tons of Slugs Removed from Production Flle 9.59 87.30
Units of Product Concentrated 10.96L 85.336
Units of Product actually Shipped 10,89, * 85.33%
Units of Product Scheduleld for Shimment 124000 75.600
An%icipetea Stipments Next month 22.000
dotet
) Aprroxinately [ urits of Product in slurry soluti:zs

were ssnt to the Metallurgieal Laborstery for lisclatiom.
The final assay values have not been determined as of this
date, and, therefore are =.: included in these fizures. A

hot ssmatstiang of 2.010 wnise will be resdy fur ohiment
shortly after the first of September.

ASLEICATION eap,

R L NTIN

20
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Konthly Report on Operst:ons - August 194, (ocont'd)

11, COSTS

Egtimated O;erating Cost for Current Month: $ 632,000.00

Estimated Operating Cost to Date: $ 5,890,000,00

Estimated Total Ogerating Costs from Beginning § 8,600,000.00
of Contrast to 12/31 /L

Bstimated Total rating Costs from Begimming $12,800,000.00 =
of Contract te 6/30/15:

Estimated Total Opereting Costs from Begimming $17,000,000.,00 =
of Contract to 12/31/.5:

Note:
. Estimates are based on the sssumption that operations
will oontinue at about the present rate. The soope and ex-
tent of the work to be included in the 19L5 progrem are very
indefin.te at this tine.

111, PRRSONNEL
Total Number of Clinton Laborstories Em;loyees: L3
Number of duPcat Trainees at Clinton Ladboratories: -9

2.
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Monthly Report on Opersticns - August 194y, (omt'd)

IV. MNARRATIVE RErCR?

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

August shows a 120,000 KN increase over that of the previous month
even though thers was a seriocus accideat to one of the fans used in
the pile oooling system. Daily average power developed for the first
ten days of the mouth was above 3000 Kkw, at whieh time the breskdom
ocoourred ocsusing the operatiom to continue at epproximately 2000 kw
until one of the old fans was installed and put into eperstion cu 26
August. During the last Sfive days of the month, the 3000 Bw leyel was
maintained by boosting maximum opersting temperatures from 200° C to
&50° C making the total monthly power output 1,604,600 KAH.

One of the large 50,000 ofm fans, located in Building 115
and used for pulling air through the pile, failed edout 11:l5 M 8
August 1940, It is believed that the accident cocurred as a result

of a bearing failure. Damage was done to the fan and aotor to the
extent that repair work at this location was impoggible, 1t was
Deeessary to retura them to the faotories for the required repairs.
The fan was returned to the manufacturer, duffalo Forge Co., at
Buffalo, M. Y. Aoccording to present inforuation, the new fan assembly
will be ready for shipment to Clinton Laboratories on or about 15 Sep-
tember 15i.. The motor was sent to Allis Chalmers at kilweukes, Wis-
consin for overbauling and checking. The promised sahi, ing date for
the repaired motor is 1l Septexber 1S5u..

Ir  eaiste steps were taken to install the larger of the two
o0ld fens which were renoved when the two large funs wer: installed.
The installetion of the old fan was oompleted 25 August and wes placed

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

The fans are row operatirg in parallel and are exhausting

approxicately 5200 lbs. of air per minute, compared wish 200 lbs. by

the No. 3 fun alone and 7200 lbs. by the two large fans before the acci-
dent oocurred. The operating level under tke present conditicas is from
€00 to 3000 kw, depending on cutside temperstures, oompared with 2100

for the No, 3 fan alone and 3100 Xw with the two large fans operating in
purallel before the accidents It is estimated thet, With the %we fume in
operaticm, an operating power level of approximately 2500 Kkw will be poesi-
ble if the maximm allowable metal temperature can be maintained at 250° C.

In spite of the fan acoident which will cause some interruption
in the rate of productian 1t appears at this time that the produsticm
sohedule as of 31 December 15LL will be realised. During the mamth of
Septenber some of the Product which was used in couneotion with special
test runs for the HBanford process will de recovered and made available

for shipment.
” g ‘ e 4.
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Monthly Report on Operations - August 194L (cont'd)

The waste supernatant soluticrs from the verious batohes
which have accumulated during the past several mcnths have been satis-

faotorily processed by the ohexists and resulted in yielding about two
units of Produat,

During the month of August two relatively smsll sources of Ba-
La - 105 and 90 mc - were prepared in the "Hot Laboratory” (Building
706 C) and shipped to Site Y for preliminary rums preparstory to the
handling of the first 100 ourie souroce.

After a great mamy construction diffisulties, trial runs have
been started, and it is estimated that the firet 100 ourie source wll
be ready for shipment during the seocond week of September. Plans have

been made for shipping this source to Site Y by means of a truck eonvoy
under armed guards.

A 1,500=-gallon ocsatch tanz has been installed outside Building
706 C to receive the metal waste solution whioch will later be processed

fer the recovery eof the Produot oecntained in the metal and algo the metal
iteelf.

A project was started during the mouth of tugust to provide o
storage place behind Building 706 € for "hot"™ processed slugs and other
*"hot® sources. The plans called for this project to bec completed at an
earlier uate but maintenance dermands on the other more impcrtant ‘obs
have caused the completion date to be extended.

In August sixteen "runs" were chemically processed in Building
207, representing about five tons of metal. Sincc start-up there have

been two hundred and one "rurs” amounting to spproximately sixtyeseven
tons of X-metal.

Under the original plan of produoing a mall amount of Product,
Site 1-10 weas provided with two gunite tanks capable of storing approxie
mately 70 tons of waste metal in solution. 8ince the production plans
have been ochanged oconsiderably, greater faoility for the waste metal stora:e
is requ.red. In arder to obtain this space necessary by the middle of
September, a program of emptying two of the four gunite tanks used for
the chemiocal wastes wes started in July and finished thia month. These
swo 175,000 gallon tanks will hold sn edditional 70 Scne of wasbe metal.
The aotivity of the overflow fram the new 1,600,000 gallon settling pond
has been materially deoressed with the resumption of normal cischarge
eonditicns. 1n order to olear the two tanks menticmed dbove, it was
necessary to inorease the rate of disoharge to the pond from 5,000 gallons
per day to around 10,000 gallons per day. Bow that the flow rate has
been reduced, the activity of the disoharge water to White Qeaz Creek

. mh > “i o, 93
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Monthly Report on Operstions - August 19Ly (oont'd)

has dropped from 14 curies per day ¢o a val.e o’ less than 1 ocurie per
day. This is well delow tolerance and under normal operation will not
provide a major problem in the near future.

The change in type of experiments by the diologists from soute
exposures to ohronioc exposures has brought adbout a necessity for the en~
largement of available storage spece for the animals. This change in
experiments means an inorease in the number >f animals and also an in-
orease in the life of the animals as fewer will be saorificed under the
ochronic exposure program. 8Simce the present storage spsce is already over-
orowded, an sddition to the aninal farm is being constructed to aleviate
the situation. Present plans call for storsge spase for 6,000 to 10,000
mnioe and several hmdred rabbdits which sre to be subjected to short ex-
posures of fast end slow neutrons and gamma rays. Construotion was started
on the extension during August and it is expected to be ready fer use about
15 September and physically completed by 1 Ootober,

An air oconditioned room was installed on the south baloony of
the pile building im oammect.on with the experimentation on test specimens
by the blological division. Sinoootho normal temperatures at tris locatio:n
of the bullding averaged about 150 F, it was necessary to control the tempe -
ature to about 75°% F. A ocubliole approximately 16' x 10' x 11' was oastructed
of Celotex and Masonite and provided with an air oconditioning umit. Ihis
ohange has been of considerable importance to the progrsm of studying the
efi1eots of chronioc exposure of animals to neutrms.

After & great Ceal of experimentaticn ard a nunber of falilures,
a oonfirmation of the existe:.ce of Tritium (Bj) produced from the neutron
capture by Lithium has been obtained. A lithium Fluoride sample was ir-
radisted in the pile and the gases formed were driven off and colleoted
by heating the sample in e reduced pressure system. 4 Iritium ling was

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

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

Parther studies on the prodlem of deconteminetiom of elothing
worn by workers in the varicus laboratories have produced data important
in developing s method of laundrying. About 70% of the sctivity is re-
noved in the first oyele detergent wash. Further activity removal of
about 20 to 25X is rendered by a three peroent acetic acid treatment
giving approximately 50 to 95X total deoontamination. The remaiming
sctivity from suocessive ocontaminstions has been noticed to aoccumulute
regardless of regular washes. The best results have been obtained by
separating the olothes into groups with similar activity levels. When

24
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Monthly Report oan Operations - August 19, (ocont'd)

the residual sctivity exoceeds tolerazce anu oannot be removed by special
handling, the gurmets are destrosed.

During the month eight Researoh end Levelopment Problems from

the Froblem Assignment Manual were completsd, meking 81 as the total studies
to d.“. .

Bleven additional enlisted men from the Special Bogineer Letach-
ment were assigned for duty with Clinton Laboratories, bringing the total
to 83. Plans are being made for trensfeprring 10 enlisted men from this
group to Y-12 during the early part of Ssptember.

Copies #1 and #2 - Distriot Engireer, Mannatten District, S/ 5/l
Courier - kajor -dzar J. aurphy.

Copy #3 - XKajor Logar J. Kurpky, 6/ L/ce (File Copy)

| 25
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1 September 15.lL.

PRODUCTICN AND SEIPLENT OF PROLUCYT X-l9

STMMARY REPORT FOR AUGUST 19.4.

This document consists of °I/'
nPages n:id

L]

I 113328

Date Delivered Batoh | Number SHIPMLNTS MALS For Use Under
to No. of Unitej Supervisiom of
0. S. Engineers To Date Units
8/ 3/uL 4] L.310 site Y| 8/5/th| L.810 Oppenheimer
8/15/LL 28 2.050 Site Y| 8/20/lL| 2.050 Op;enheimer
8/28/ul 3 L.O3L Site Y| 8/9/).| L.O34 Openheimer
TOTAL FCR KNTH: 10.094
loila

¢ « A slurry solution fram this Bateh, eemtaining
approxizately 2 grams of Produst 2-., was sent to the
Ketallurgical lLaborstory for final isolation by the
ocbhemista at that loeation. The Product, when isolated,
will be shipped to Site Y. The results of the final
assay will be shown on the Report for September 19LL.

26

o figures

No. 2 ofﬁ_copiea, Seriel.A_.
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Produotion and Shipment of Product X-l9 (oont'd)

SUALARY OF SITRENTS T. LATE

Site Y Chioago Clinton lLad Berkeley Amos

56,577 6.003 22.560 0.181 0.015

Note:

Part of the material allocated to the Clinton Labiratories f
in oonneotion with developmesnt of the Hanferd Process will t
covered and sent to Site Y during September.

Copies #l and #2 - Distriot En-ineer, Manhattan Distriot, 5 August 19.,
Courler Kajor Edgar J. Murpky.

Copy #3- Major Edgar J. Murphy, L August 1Gi.. (File Copy)



O¢ CLINTON LADORATORIRS
FOR YHE NOKIH OF SRPTRMBER 1%‘

1. PRODUCYION 3 —‘3“—“

Ivem ] During Month %o Dete
Tons of Slugs Beceived 20.19 237.89
Toms of Slugs Placed ia Predustion Pile 762 135.19
Tous of Slugs Removed from Produetien Pile 7.68 ol 90
Paite of Produst Censemtreted i8> 99,80,
Unite of Product Aetually Enipped Uil o 95.804
Units of Produss Seheduled fer Shipment 22.00 97600
Anticipated Shiments Next Mamth 4©0.00

» T..is figure appears to be low waen compare. with the satiasted
produstion of 22 units. However, the quantity sotually isolated is

in line with expestations whea the fellewing fasts sre takem inte

esideration. Approximately 2 units of partially extraeted material

were sent to Chiocago for final isolation by the chemists at that

locatisa: Alse, selutions ceataiaiag abeut 5.8 wnite of Predusts wore

1 October 194

diverted from the usual isclation procedure for the purpose of perform-
ing esrtain experimmts in ecnneetion with the Nanfesd tien and

Isslation Precedmre. The fimal ifselatien of this material will be
eompleted and made available for shipment during Oeteder.

This figure does net inslude 5.6 units whieh were recovered frem

matorial that had been in experimental use ia eenneetion with the
development of the Separstions Proeess at Clintem Ladberatories.

TION CAnG

78
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Monthly Meport on Operations - Septemder 194l (oont'd)

1. oosts
Bstsinabved Operating Cost fer Ourrent Meath $ 515,000.00
Bstimated Operating Cest %e¢ Date # 6,105,000,00

Betimated Tetal Opereting Cests frem Degimaing $ 8,500,000,00 °*

of Gemtract %o 12/31/hl

‘Batimated Totel Opersting Costs from Begimming  §12,0600,000.00 °
of Osntraets teo 6/30/15:

- A "

‘Setimated Total Operating Gests from Begianing  $17,000,000.00

¢ Swmvraet %0 12/31/150

PET A ’ .“‘“““‘
XOTR

s  In arriving at the above esstimates it is assumed that the

extent of setivity will eontinue et apprezimately the present
rate. .

111, FERSONNRL

Total Number-ef Clinton Laborateries Bamployees: 1338
Fumber of duloat Trainees at Clinton Laboratories: 8

= -



Monthly Report on Operations - September 19LL. (eont'd,

The energy output fer the 1-10 pile during the month of September
was 1,863,600 DMK showing an inorease over the pest month by 160,000 L.
Operation was maintained for the first half of the month at an aversge power
level of 3100 KN and after the scoessory §@ exhaust fan was shut down for
dismantling, the average level dropped to 2500 IN. This ever-all beoost in
total energy derives from éontinucus operation on & higher tempersture level
along with a slight affeot produced by lower inlet-air temperature.

The 900 h.p. motor and the large §2 fan whieh wefe shipped to the
faotories have been repaired and returned to the plant site. The old fan
whioh was put into eperation during the interim has been removed and eonorete
foundations poured for the installation of she large fan. Acoording to
sohedule, the instasllation of the repaired equiment will be sompleted and
ready for a test run on 3 Ootober. If the test rum proves satisfaetory, the
Eo. 2 Fan will bde placed in operation in parallel with the other one em 4
Ootober. Assuming that operations will oontinue with a maximum slug tempera~

ture of 250°C an eperating level of sbout LOOO KN eheuld be mainteimed with
the t«o larze fans in rarallel.

The first of the series of proposed large shipments of the Lanthanum
isotops of wass 1.0 was dispatoned to S.te Y, 13 Sepueaver. It was prepared
by separating its parent, the Barium 1O, from 21L irrediated ursnium slugs.
An unexpeoted provlem in making the assay of the specifio sotivity was en-
sountered. After making the necessary dilutions by fastors of 10°, the analyses
were quite erratis. However, after slight shanges in procedure, the Barium
aotivity was sscertained to be of the order of 230 ouries. The final asss
made by the ehemists at Site Y indicated & value ef around 300 ouries of
Lanthaoul activity., The material was shipped in s 3000-pound lead shield in-
closed in a wooden box wnd mounted on s l-i.ton truck. The oonvo;, eonsisting
of two trucks (one used for sleepins 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 charseteristios are suoh that the astivity
eontinues s inerease until 5.5 days after the time of preperation. The re-
markably short time required for the delivery was eonsidered to be quite satis-
factory. 4oceording to future requirements, it will be Becessary te prepere and
deliver a seurce of similar strength overy three weeks for a peried of four

months, Acoording to present plans, the next source is scheduled to leave Site
X on or adout 15 Oetoder.

During the last week of the month ve
disoovered as the Operations Group performed a
ofm fan, It was first believed that the eause
in one of the thorium carbomate slugs
present pile loading: however,
the ocause of the troudble and a

ry high redistion readings were
routine inspectioa ef the 50,000
of the high readings was a break
lecated on the outer periphery of the

& survey of the two shannels failed to reveal
"sosnning” of the pile preper was degun to find

1113332 g —-— e
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broken sluge After ten hours of "ecanning” using s deviee to messure
m sotivity h‘s the air flow from each ehannel, the ruptured slug wes located
and the metal from the shannel was discharged iate the eamal. The situstica
was immediately relieved and operation returned % amermal. This is the firet
tine & slng with a ruptured jeekst has been detested in the pile, however, om
one other ooceasion & slug in the eamsl was found with s brolem jeoket belisved
%0 have esourred during irradiatiea,

Conerete brieks prepered with the sams spesifications as those used
is she preparatim of the X~10 pile censrete (Madiveo=Baryves mizvure) were
ebtained for the evaluation of the shielding qualities whea dry., The drieks
were eured for sevea days and sharged inte a test evem for a sevea-day sudbjoe-
sian e high Semperature. They were them plased ia a sin-foot eudbe formsieam
in front of the ocore hole of the pile where they will peceive mzimm neutron
and gemma irradistica. By Whe use of metal fells plased at intervals threugh~
out the experimentsl shield, the stopping power of the dry ecmerete will de
obtained whieh will give & relative indiestion eof the valus of the X-10 shield
after the natural dryiag eeeurs. -

One shipmsnt eonsisting of ninety-sixz irrsdiated slugs was sent dy
guarded truok to 8ite W, Ineluded with this shipmeat were four selusiocans
taken from different process intervals. These materials are %o be used in
their eanyen for testing the equipment prier %o aetmsl starwyp.

the month eme Researeh and Development Problem frem the

Prodlem Assignment Namual wes eompleted, making eighty-twe eampleted studies
to date.

4dn apperstus ig now being eonstrusted for an experiment em ecntinucus
produstion of Tritium (55). It oonsists of concentrie aluminum tudes with
Lithium Fluoride placed in the annular space. 7The entire wmit is to be placed
within the pils and the gases fermed will de eellested outside the pile. At
present, small samples of Lithium Fluoride sre deiag irradiated and mimwte
ancuste of B eellosved in order %o provide suffieleat date for eeleulation

of the sppreximate yield odbtained. Same rinmentation is al
using Lithium=lead all sxpe s also deing done

firastive results bave Loon straindd asret: oS T i PLiiong ne oen-

ow premise
for this method.

The majer part of the werk ia eommestion with the development of
o Separstions Process for use at Eanford has been ecmpleted ia the eemi-works.
The maia steps in she biemuth phesphate process ere eemsidered te de iz o
satisfaetory state of dovelopment and insofar as ean be determined at this
time there sheuld be no major diffieulties in puttiag this preeedure ia opera-
tion at Hanferd. All phases of %he propesed Eanford prosess have been demon-

.- E—— »Ahr 3
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strated in the Clintom Plant at Clinton Produot and Clinton astive flssion
levels. Demonstretion runs at Nanford Produst eencentrations have deen
sueoessfully earried eut end laboretory rums at Heford sctivity levels
have shown ne preeess problems resultiag from higher aetivity., Desides
this, alternative presedures have been developed at several steps in the
preeess as added safeguards. These inelude seversl differsnt prosedurss

empleying various seavengers, & smbination of seavengers, and aa alterma-
tive metathesis procedure to allow remeval of irem,

Sizteen runs were chemically precessed ia the 200 irea represeat~
ing adout six sons of metal. This briags the tetal simee startup te 217 rums
or abeudt T2 tens.

The Blologienl Sectien of the Researeh Divisiem hes imstalled in
onp of the banks of eells in the "het laberstery” equipnmmt feor separasion
of Sreeer solutions frem irradiated sluge. The separetiem phase utilises
the methed of seleetive absorption by IR-I resin eclumns, The results of
ssveral runs are very enseuragiag amd iadiecate streagly t%he pessidilisy of
@paretion of many of the major fission produots in relative large amounts,
with high purity in respeot to shemical and redio-ghemieal ecntamisatiom,
and witheut the aid of earriers or of omventional chealstry,

The eonstruetion of the addition to the animal farm is proceding
acoording to schedule. 1t is approximately 90X omplete at this time. It

is estimated that the entire addition will be eompleted and ready for eceupanoy
during the early part of Octoder.

A projeot was submitted during the montih ooverimg an addition to
the present Physios Building (706 B). The ebjeet of thiy extensiem is %o
ascomodate the group of physicists who are transferring to Clinton Laboratories
from the Wetallurgioal Laboratory. The ooanstruotion work is well under way,
being approximately 30K oomplete as the olose of the month. It is estimated

that it will be completed and available for use during the latter part ef
Osteder. A

A transfer of ten enlisted aen from the Analytical Sestion of tais
8190 to 5ite T-12 end the assipgment % duty of seven addi€ional wem of the
Special Bngineer Detachment brings the total to 79 wor with Clinton Labora-
Series. ie the dyPeat mmm transfor frem here more respensiM ity is plesed
wpon the enlisted men. Oentinwsl favoradle comments are reeeived eongeraning
the geod ooaduet aand exoellent werk of this group.

Copies #1 and @ - Distriot Bngineer, Manhatten Distriet, L Ostoder 19LL.

Courier - RBdgar J. Murphy, Major, C. B.
Gopy #3 - RBdgar J. Nurphy, Major, 6. B L October 19544, (Pile Copy)
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¥.8. Sugineers Te Date Unite
9/ Wl ¢ 293 2.0lp ruu Y Z / 9/l | 20l0 Por Oppenheinmer
9/ 1/l oo |8=6 3.620 :|siee Y B/ 94 § 3.620 For Oppenbeinmer
9/13/Ads o ﬁt-" 1.898 N Y B/wAL | 1.29 Por Oppendeinmer
9/28/1L o+ |88 0.658 sicve Y PB/30/LL | 0.598 Tor Oppesheimer
9/50/Ak rsl L.860 luu Y bSO/l | L.860 | Por Oppenheimer
9/30/Lly sss 32 6.760 ite Y B/30/LL | 3.LO Por Oppenheimer

: ‘ w¥® p/®NL | 3.380 | Per sinea
9/30/uis 33 0.808 te Y p/30/., |0.808 Por Oppenheiner
1

TOTAL JFOR MONTH:
Bew Production:s 1. LH8

Recovered NMaterial: g.blb

This Let was isclated frem miseellaneous by-predust precipitates

and rnatant solutions accumulated during the pest few moaths
frem segular iselatien precesses. :

s

These Lots were resovered frem material whieh had bomm in expe rimeatsl

e ia cemmoetion with he ¢evelepment of the Separstion Processes at
Clinton Laderetories.

.0 A slurry selutien fram this Bated, sentaining appreximately 0.8 mise
of Produet, was sent to the Netallurgieal Laboratery for fimal tevla-
tiea by the chemists at that leeatiom. All ef Batoh 30, in the form
of a 50-gallon solution, was alse sent te Ohioagoe for final fsolation,
The results of the final assays will De shown eu & later report.

dhae
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Production and Shipment of Product X-l9 - (oomt'd)

SUMMARY OF SEIPNENTS 1O DATE

ﬂﬂb

8ite Y Chieago Clinton Lab Berkeley Ames Site W Tetal
73.3.1 | 6.003 16.91; 0181 |0.015 | 3.320 |99.804

- ' .
s 1t will be noted ¢t

hat the total quantity charged to Clinten

lLaboretories has been reduced dy the smcount of recovered
materisl vhieh was mads availsble fer shipment %0 Y during

the monsh of Septemder.

Y. :

' Copies #1 and # - Distriot Engineer, Nanhattan Distriot. L October 1SLL.

Copy #3

1113330

" Ceurier = Bdgar J. Burply, Bajer, ¥ 8.

- Bdger J. Nurpky, L Oeteder 194l (Pile Gepy)
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MARTHLY RETNRT OF OPERATINNS
OF THR CLINTON LABCRATOPITS
POR THE MOKTH OF OCTODSR, 19LL,

7
P e - yres
1. PRODUCTION B Sriea A
1tem Daring Month To Date
Tons of BSlugs Received - 10.6% 2ug. T4
Tons of Slugs Placed ia Production Pile 13.28 148,47
Tons of Slugs Removed from Produstioa Pile 13.2¢8 108.20
Units of Product Concenmtrated 37.426 137.230
Units of Product Astually Shipped 37.426 © 137.230
Tnits of Product Scheduled for Shipment 40.00 142.6
Anticivated Shipments Next Month us.00
). fak &1

This figure would indicate that the anticinated production schedule

wvas not met. However, the production is on schelule taking imto con-
sideration the fcllowing factse:

a. A Slurry Sclution containing armroximately 2.5 units of Product
vere sent % the Metallurgical Ladoratory feor fimal fselation. The
results of the final assay will bde included with future vroduction
figures.

b. The isolation procedures rresently in use require a saturated

recyelisg esluticn. In erder teo maintaia $his csadition, 1% 435 mecessary
te hold avvroximately 5 uaits of Produe’d ia solution.

113337
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Monthly Paport oa 0nonﬂtionl - Octoder 10kl (c;:t;t'd)

11. COSTs
Pstimated Operating Cost for Currenmt Month $ 8576,72%9.00
Rstimated Operating Cost to Date 6,892,000.00 -

Cstimated Total Operating Costs from Degimning

of Comtrast to 12/31 /84, 8,600,000.00 *

Estimated Total Operating Costs from Beginning

of Contract te 6/30/us; 12,800,000,00 »
Botimated Total Operating Costs from Deginning

of Contract to 12/31/45; 17,000,000,00 o
| (ol H

¢ These figures are based uvon the assumption that operations
vill remain aprroximately at same level.

111. PERSONNEL

Total Number of Clinton Ladorateries ®mnloyses: 1287

yumder of 4du Pont Trainees at Clintem Ladoratories: 5

1113338
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¥snthly Pevort of “veratisns - “ctober 184U (eont'd.}

During Cctober the Y-10 Tile omerated at an average nover level of
3727 kilowatts per operating hour. Although shutdown time was greater
than the normal 10%, reaching adout 25€, and special prodlems necessitated
lov gensration, there was am energy output of 235,984 XVE greater than for
any previcus month, making the value for Octoder 2,099,554 IVE and a grand
Sotal sinee startwp of 11,583,535 XWH. One factor contriduting greatly
%o the increased pover level vas the continued use of the f1ll cooling
capacity offered by joint operation of the twe 50,000 efam fans.

During the past month, wodnction wvas interrupted on Swe occasions
oa account of bearing fallures in the large faas vhich exhaust the atr
from the pile. The first of these occurred ea the 15%h of Octoder, at
vhich time, a2 examination of the bdearings showved that bearing ¥o. 5 on
Tan ¥o. J was damaged te the exteat that (% had %0 be replaced. A% this
tine, 1% vas observed that the temperature of the bsarings on ¥o. 2 Fan
fluctuated érratically for a fev hours. A eareful examination indicated
that the bearing assembly ¥o. 3 and Wo. 4 vere dsmageld sufficleatly to
varrant seplaceneat. The damaged bearings oz Yoth fans wvere revlased
with spares which were on the “lant Site. ™he re-eirs to Yo. 2 Fan vere
eompleted and a o8t run made 21 October. The Xo. 3 Fan was tested snd
put into overation on 23 Octoder. The effect on prodmction was not ae
great st wuld be sxpected Juiging from the time the fams vere mot ia
overation. The physicists to~k advantage of this shutdown to rerform
several experiments wvhich had been planned for the follewing week, and
ia this vay they were able to comrlete certaln messurexents and thrus
avoid haviag to0 shut down the ~ile for this vurprces at some later time.

On October 3ist another dearing failure ococcurred on Yo. 2 Fan.
Wo. 3 Tan was also inmsmected at this time: trere Yeing n> ncticeadle’
iamage to the berrings, it vas {mmediately out back intoc orerazi-n.
Xo. 2 Fan vas decontaminated and removed from the hcusing; an inspection
revealed thet the No, T bearing was badly damaged and had to b s rerlaced.

The cause of the dearing failures is not known at this time. During
the shutdown, due to the failure which sceurred on 1% Cctober, a renresenta-
tive from SXT came te the Flant $ite and iaspected %he dameged parts. He
recommended the use of higher viscosity oil {n the delief that th= oil
which had bBeen used (also recommended by SXF) did not have a -muunuy
high viscosity. RNis recemmeadations vere carrind out.

In orderto make @ complete study of the design and installation of
the present equipment, the necessary steps have deen taken to odlain a
fan sxpert from the BPuffalo Yorge Comvany, and a ball dearing expert from
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Monthly Repors of Operations - Oetober 1544 (cont'd.)

the 8XP Company, to visit the plant site while the No. 2 Yan is dis-
assemdled, for $he purvose of rerform‘ng a complete insvection.
Arrangements have also bPeen made to have an engineer, vho has knowledge
of siailar inetallations, from the &u Pont Compamy to v isit the Plant

S8ite and make a study of the design and installation of the equirment
nov in wse.

There have deon a total of three slug failures in the pile since
startup; tvo of which occurred during the mosth of Ogctoder. These
slug failures are quite Bothersoms in viev of the fact that e fans
and all their eomponent paris bYecoms highly eontaminsted &uwe to the
depositing of the radiocactive fission nroducts vhich are released from
the slug when the alumimum caz bYursts. At the time of the firet slug
failure &uring this month, the radiation level on the fan housing wus
found $0 bde adcus 1200 wr/hr. The centamination {a Ve fass during the
sectnd durest was Bot 00 sericus, the radiation level being a maximus
of adout 100 mr/hr. Ocnsideration is now being given to the advisadility
of operating the pile at a lover maximum slug temperaturs.

About 25 tons of X-metal rods wers rolled at the Joslyn “amufactur-
ing Comrany and shirved to the Plant Site, during the past month. These
rods are %o bYe used in connection with wmter pile studies. According to

present plans, investigations along this line are tode started during
the coming month,

'n order that the requirements at Site Y for extremely largs sources
(over 300 curies) of radioactive fiseion products are fulfilled, it will
be necessary to aili an extenrisr ts ‘ke rresxent 775 € Building. Present
facilities are inadequate for the preparation of such large s-urcss. Not
only is the equivmefit inadequate, 1t the shielding {e not suffictemt %o
give the necessary protection since it vas designed for shielding against
a maximum of 13 curie sources. It has been found that an extremely high
radiation intensity has a pronounced effect on glags vare and caunses it
to become very brittle and easily droken. A great deal of sroudle was
encountered during the preparation of the large sources that have deen
vrepared and shivped. Plans are nov deing 4rawn uo for the construction
of a suitable cell containing plant sise equipmens, msde mostly of stain~
less steel. This is highly desiradle in that it wvill make lt vessidle to
have the sources rrepared at regular scheduled tims. This/é¥tremely
fmpertant ia 0hat the delivery of $he seurces has %0 Vo seordimted with
the arrangements at Site Y.

Since the part being played dy tracer materials is decoming more
important, an increased demand for the radioactive isoteves is svrarent.
In fulfilling these requaste during the pest several months, fission
products and other radicactive 1sotoves, vroduced By neutron irraitation,

have been isolated. PFor example the preparation and shipment of firconiunm,
Columbium, and Lanthamum to 8i%e ¥ im lots of LO millicuries each vere

..L "\.'I_.'.-»
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made. A request has been received for a similar shinment on adout
December 1st. Besides the large 300 curie source of Lanthanum, there
vas also a 10 millicurie source of Zirconium-Columdium mixture te 3ite

Y and a shipment of 8 m¢ Columbium ¥racer to the Metallurgical Lubon-
tory.

~

A series of lov generation runs vere used at the bYeginning of the
moath to ebtaia data Televant to the prodlem of pile poisening at Ranford.
AfSer four days of study eof the growth aad decay of pile reactivity, it
vas determined that there is a definite short period péisoning effect
caused by some fissien predwot. BResults iadicated that the 9.

Ienon 135 is the responsible {sotepe and that the contridution of longer
pericd poiscning is small im comvarison. The failure te odsarve the
poisen build-up ia the Clintoa Puo,utu a specifie research vas -a.,
results from the impordanse placed upon the offect of Vemperature
coefficient and distridution upon the reactivity, aleng vith the relatively
small effect of the poisoning at lov operating pover levels. Further wrk
oa the problem has besn undertaken by the Chemistry Division. Ny use of

a rediechenicsl mll nethod, She apture eress-sectien for pile asutreas

of the flssion vroduct Xenon 135, has besn tentatively determined to dbe
between 2 and 3 megabarns. This value, compared to 20 Kilobarms, the

next highest knwn capture cross-ssction, that of Gadolinium, is umususlly

high and could easily account for the drov in reactivity encountered as
the growth of the isotove develoved.

The second large source of Radiolanthanum vas sent to S'te Y, 18
October. The rarent Barium fer this materisl vas sevarated from 180
fliptsn slugs of the LO-2ay irradiation variety. Continuel d!2”iculty
arises in the radicassaying of meterial of such magnitude. The control
analytes and assays made By the standard radiocham‘cal method =et the
value between 17" and 30" curies while the radiovhysical method us‘ng a
Lzuriteon electroscope indicated the activity to be adout 220, The
final value obtained by Chemiste at Site Y was about 30N curies of
Lanthanum activity. To prevent the contal ner corrosion noticed ia the
nrevious shivment, a special Tantalum lined stainless steel cone vas
furnished, The delivery of this snurce, together wvith two other "Hot*
sourcee was accemplished im N& hours by truck cenvey.

During the month nine Ressarch ani Development Problems from the

Prodlem Assignnent Nmuwal have desa sompleted, making ninety-one ecempleted
studies %o date,

Tveatly-aine rans, oleven of which vere 1/2 toa and eighteen vere the
usual 1/3 ton dissolvings, vere chemically processed im the 200 Area,
represeatiag about 11 1/2 toas of metal. This drings the total o date
as 24 runs or about 83 1/2 toms of X-metal,
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The addition to the Physice Building has bdeen completed according
to schednle and is ready for occuvancy. The enlargemsnt, necessitated
by expansion of the Physics Sections, is for the accommodation of a
group transferring from the Metallurgical Ladoratary.

The Biological Seetion of the Research Divieion has extended its
series of exposures of mice to slow neutrons. The groups of siee are
exposed to graded doses which have deen measured in amn arVitrary fashion
by a boron sheathed radiation meter attached to the top of the animal
carriage. Evaluation ¢f the arbVitrary uait has not deen ocompleted.

I% has bdeen found that the slév meutron expesures alse include a signt-
ficant fast neutron component which will have to be alloved for. The
dosage, in single exposures, ranged from 114 to 520 arbitrary units,
and the percentage of survival over a three-veek period vas wmoted. In-

dications are that the 50f lethal dose lies Vetveea 350 and W00 arditrary

units, and that the completely lethal dose is betveen 500 and 600 units.
Hovever, survival percentages of mice exposed to L34 and 500 arditrary
unite, 274 and 125 respectivel y may be lover since in meither csse has
the thres-veek vaiting peried elapsed. The offeet of 4ividiag the dose
1s 1llustrated dy the comrarative survival following Y% units in a
single exposure and 417 units given in tvo doses spaced a day apart.

In the first case, survival was reduced $o 27€ and possidly lower; in

the second, only to 58%. At both 134 and 193 arditrary uaits 100§ survival

was noted.

The Bioclogical Section is also deternmining the effects of small
periodic doses of fast neutrons on mice. Three seriee o grouvs vere
exnosed. The first series received 1.15 units of ne:trons ver day and
showved a slignt retariation in grovth after about 50 days. There vas a
warked mortality of from LOS to 83% 4n the second series receiviag 4.3
units of neutrons per day, after a total dosage of about 270 units had
been reached. Two grouvs in the third series diei off commletely after

receiving an accummlated exposurs of about 300 unite at the rate of
13 per day.

Further wvork by this grour is the sxveriment to determine the
biological effects of external beta rays on rabbita. Approximately
k0O 8q em on the datk of the animals vere sxvosed to doses ranging from
5,000 to 20,000 roengtens. Some difficulty wvas experienced in determin-
iag sarly;, o uild stages, of skiz damage &us te the variaties &8 ohia
texture and color. Ummistakable effects were observed om the eighteenth
day following irradiation. At this time four animals regceiving 30,000
Toengtens showved slight scaling, 4dry skin and a pronounced temdency fer
the superficial layer of the skin to becoms sevarated from underlying
tissue. WThese offects decame quite severe by the Zlst day. The same
sysptoms apveared in some of the rabbits receiving 10,000 and 15,000
roengtens, 21 to 25 days after {rradiation.

40
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Cne of the acknowledged iangers present in certain areas of the
project is the inhalation of large quantities of rad oactive fodine.
Toon absorption into the body most of the {odine is carried to the
thyroid glasd i a relativaly short time. 7Tan additionm %0 1t deta
enission, the 1odine gives off a gamma of O.% - 0.8 mev, the presence
of which makes possidle the detection of the radiocactive fodim
through the skia. The first group to de teeted vere memders of the
Heal th-Physics Section vhose work sudjected them to various degrees
of exposure. A gamma counter wvas used to determine the amount of
radiation emanating from the thyroid gland by plasing She sensitive
region of the counter as close as possidle to the thyroid. Counts
vere also taken at the chest to provide a sheck on clothing con-
tamination, since this eondition weuld affeect the reading at the
gland. All resulte preved to de negative. Bo persos im this group
was found to bhave sbsorbed any significant amount of radiosotive
fodine. A eimilar series of counts vere takea on men vorking i{a the
*Hot Laboratory®, wvhere a substantial amount of radiocective iodine
is vresent, with the same results as adove. ,

™o enlisted men from Clinton Laboratories =ni one from this
0f“ice were transferr=4 %o Cfficers' Candidate Schosl. Three nevw

men vere assigned here for duty with Clinton Laboratories, dringing
the total to 80 working at the laboratory.

Copies ) and 2 - District Engineer, Manhattan DWiries, U Sovember 198N
« Courier - J. J. Oumingham.
Copy #3 - Bdgar J. Murphy, Major, C. E. 4 Novembder 194k, (Pile Copy).
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FROCUCTICHE KHD SYILNTNT OF PRUIUCT X-48

SUMVARY REFCRT PR OCT7B:R 194k U777 o it

poYes and_ roures

Nu.-z_ufi_cc pags, = ;;-ca_A

Date Delivered  Batah  Bumber SHIPMENTS MADE Por Use Under
to ¥o. of Units Supervision of
U. 8. Engineers To Date Unite
10/ 9/44 34 5.158 8ite Y 10/11/4¢ 1.308 For Oppenheirer
3.8562
10/23/44 35 10.211 Site Y 10/23/44 7.280 Por Oppemheimer
2.96)
15724/44 {3 8.404 Piee Y 10705734 B.404 For Oppencci:e:
20/31/64 38 «  2.366  Bite W 10/31/44 2.356 For Simen
10/31/44 39 5.807 Site Y 1J/31/44 3.807 For Oppenueincr
10/31/44 40 54575 Site Y 10/31/4¢ 5.57S For Oppen.cizer
5/25/44 26-A *¢ 1,515 site Y 10/18/44 1.515 Por Oppenheirer
TOTAL: 8§7.4268 (Acouracy 7 3%)
WOTE:
. All of Batch 37, in the form of a slurry solutiem, comtminming

approxizately 2.5 units of Product X-49, was sent to the Netal-
lurgical laboratory for final isolation by the chemists at that

locations The results of the final sssay will be showm em a
future report.

. This Lot was shipped to the Wetallurgical Laborstory §/265/44 in
the forx of a slurry solution for isolation of the finmal Procuct.

425°
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Production § Shipment of Produet X-46 - Summery Rejort for October 194¢.

SUMMARY OF SHIPM:NTS T0 LATE

8ite Y Ohiocago Clinton Site W Berkeley Amss TOTAL
108.411 6.003 16.944 5.476 0.181 | 0.018 137.280
4.478 »

KOTE:
¢ This ancunt has been corsuted in exjerizental work at

Clinton Laborslories in comnection with the develop-
ment of the Bamford Extraotion r-icess.

Coples #1 and §#2 - District Bngineer, Manhattan District, U4 HNovember 1944.
Courier - J. J. Ounninghas

Cepy #8 - Bdgar J. Murphy, Major, C. E. 3 November 1944 (Pile Copy)
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EIDMX-1 lOng Y REPCRT OF OPERATICHES 12/ Y/,
OF THE CLINTON LABORATORIES
FOR THE KOXTR OF NOVEMBER 19LL

This document consists oL_’Z.._
I. PRODUCTIOR pages and

figures.
é__of.zl_copxes, Senee_é_

Item During Mosth %o Date
Tons of Slugs Reseived 23.69 272.13
Sons of Slugs Plased ia Predwetien Pile 9.2 157.89
Tons of Slugs Removed from Produstion Pile 9.4 117.61
Unite of Produet Comeentrated .007 178,517
Units of Preduot Aetually Shipped 11.267 178.517
Units of Produst Seheduled fer 8hipment L5.000 o 181.600 oo
Antiocipated 8hipments Next Month 85.000

) [0) ¢ ¥

The isolation process wnich is now used mskes it necessary to
maintain a staureated re-oycling solutions Thers are at present
spproximstely 11 units of Produst in solution whiol are necessary
to maintain a saturated oocndition.

L 2 J

Approximasely six units of Frodwst have been sent to the Metal-
lurgical Laboratory for fimal ieolation and purification. This
Produot is still being used for experimental work and so far »e
fim] sssay values have boon mads available. Therefers, the

quantity thus involved is mot inoluded in the totsl productiom
figures to date.

ASSIFICATION CANCELLED
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31, COSI8

Bstinated Operating Cost fer Current Momthi $ 531,000.00
Bstimated Operatiag Cest to Datves $7.512,000,00
SRS I notnen -
o Cerrast e 6B ig ¢ (ot from Destmine #12,386,000.00 +
3?%::::.:':‘37;%" Goste frem Dogimize $1L,1582,000.00 ¢
EOTX

4 1t will be noted that these figures have been revised downward.
Theese new eetimates are dased en the fellowing sseumptions:

(a) The Separations Duilding (205) will close down 1 January
1G5,

() There will be some reduction in persconnel upon the comple-
tion of certaln phases of work ia the future.

() The necessity for additional projects will decresse as the
research and developsent work becoms aore etabilized.

(d) He majer sdditions) sssigmments will be wndertakea whieh
oall fer the expenditure of relatively large sums of money.

II1. PERSOMBL

Total lumder of Clinton Ladoratories Rmployees: 1273
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IV, MNARRATIVE REP.RY

The energy output for the X-10 pile for November was slightly
less than the previous month, but greater than any other menth duriag
the past year of eperstions. A review of the energy eutput schieved per
month for the past year of cpcuuon is given Ve show the over-all pro-
gress:

November 1943 m.ioo oy Jums 1944 1,010,900 KWK
Desember 195431 325,000 July 1944 1,485,000 KNE
Jamary 19Ls 520,000 KWK Augast 19ULs 1,604,600 DE
February 194L:s 517,000 KK Septembder 154l 1,863,600 KiB
Nareh 194 541,700 N Ostober 190l 8,099,600 wi
April 1yl 682,900 K November 1Glus 2,0l0, 00 Ny
May 1944 778,000 KB

Total energy scoumulation since start-up is 13,624,000 XNH.

Following the failure of the Ne. 3 bearing on the No. 2 fan 31
Qotober 1944, srrangements were made to have lir. William Staniar ef the du
Pont Company, Mr. W. R. Heath and Mr. Neadisem of the Buffule Yorge Ce., and
Mr. J. L. Brusos of the SKF Co. visit the plant site and inapeet the fan
installations. During the inspestion and the oconferenses whieh followed,
several recomnendaticns were made whish have been put imnto effecs.: ¥r.
Madison spent several days here with a portable field testing set making
tasts V0 dotermine the dynamio stablilivy of she fams. Only slight devia-
tions from perfeetly stabdllised ecnditions were found to exist. These,
however, were oorrected. The fans sre now opersting quite utututoruy
with eenstant, sad quite eafe, tamperaturee om all dearings.

Er. Staniar submitted & report em the results of his caloulatiems
having to do with the eritieal tersiomal vidrations. HRie ealeulaticas om
the No. 2 fan indicated that the mormal eperating speed was 2ot ia s oritiesl
range and therefore, it was not subjees %0 torsioma] vidrations. However, on
the No. 3 fan, the ocne whieh hes the jaok-shaft souplimg, 8 sritieel Sersicoal
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vibration exists in the neighborhood of 1760 R, This would indicate the
possibility of a seoond order eritieal of 3520 RMi. In view of this eondi-
tien, Mr. Staniar has recommended that the Be. 3 fan be elese-coupled, the
eame a8 the No. 8 fan, in order te elimimate the poesidilivy of this eritvieal
eondition., Plans are now under way te briag adeut this changs withia the
near future. Aa effort will be made %0 sehedule the werk so as aet %o iater-
fore with the other urgeat jode. (A eepy of Nr. Staniar's repert, emmtain-
ing more detalled information, tegether with ene ocmplled by Clintea labere~
series, is bdeing forwarded to the Distriet Bagineer's Office.)

Experiments invelving the sprayiang of & small jet of water inte
s netal-bosring channel of the plle has booa ccntimned. It has doem dober-
xined that & rate of flow of water delew 50 cubie centimstere per aimmte
preduses B msasurebls pelisening offees, and that Lif shis ameunt were intre-

duged into all schannels, a 1500 IN pewsr inersase oculd de expested. Sreater
flow rates sause the pile resetivity to decrease slowly.

Preparation of the third large bateh of redicestive Barium was
started 15 November by disselving 180 hot slugs whieh had been irradiated
for this purpose. The inadequaoy of the present facilities for proeessing
of sweh large radicactive sources was demonstrated onoe more by the fullwre
of glassware, the clogging of transfer lines, and the resulting ever-exposurs
of 17 men. After nine days of continuous processing, the chemists finmally
succeeded in preparing a source whieh assayed approxzimately 300 euries of
redioceotive Ba-La. Just prier %o the fimel preperstion for shipment of this
source, seversl important measurements were made which will have some bear-
iag en the fiaal use of the material. 7The main purpose of the measurements
wes %0 obtaln more accurste values of the gamma ray energies whiok are emitted
dy the radio-lanthanum. The chemists were successful in odtaining a very
good lead absorption eurve. 7The material was transferred %o 8ite Y by truck
oonvoy in about 55 bours froxm the time it left Site X.

The "Hot lLaboratory” extension, designed for oonditions partisular
t0 theoe large seures Ma-la prefmetions, was started )5 Bovendeor. Puriag
the 15 days of the month, the excavation was 90X ocompletel and the foundaticn
wall ferm work appreximately 70, The cstual pouring of the csneswte will
be started 1 December 19LL. The fomdatien reinfereement steel 42 all ia
plase ready feor the pouriag of the scnerets for Oelle 1 and 8. Naserial
deliveries are progressiag satiasfesterily.

47
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The prodlem of tritium produotion developed to the point where
the operators are highly optimistio of the results. From the equipment
for continuous eperation, imstalled en one of the experimental avels of
the pile with a Swelve-foet tube and heater arrangement extending iato
the pile, eamounts of gas eontaining about 0.1 00 of tritium have been
e0llected per day. Pretimm comtaxmismation in the first few samples was
very high, Wt a definite deorvase was neted as oollestion eontimued.
Further aceomplisiments were bampered by an electrical failure ia the
heating ocil with & meshanieal leak developing secm thereafver ia the
slminum portioa of the vasuum fystem, necessitating removal and inetelle-
tion of a modified system. Operstion of the reconstructed apparstus is
$0 start soon after the first of the memth. SimulSanecusly a bateh pre-
eess is wmderway by another group. By subjeeting an irrediated Lithium-
lead alley in a steel shell % high temperatures and low vaeuwm, Sritiwm
with pretium is evelved. Colleetion of gas frem individwal slugs s
yielded 0.5 oe measured mder standard samditicns.

During Novenber ;:imtom *Runs” were chemiocally proouu? in
the 205 Building. These inslude 10 half-ton and § third-tom runs, repre-
semting eight tons of metal dissolved. 8ince start-up there have been a

total of two hundred sixty "Runs" ocompleted involving approximately ninety-
one tons ef metal. )

The fabriocstion of all X-metal slugs fer Bite I was sempleted
during the momth of November. The work at all looations in eonnsetsiom
with this program has been olosed out and all sorep metal returned to

the dadison Square Area. All of the finished pieces have been shipped
%o this looation for the final wating.

During ths month fifteen Researoh and Development Problems from
the Predlem Assipmmeat Mesnual were completed, making a total of ane hundred

six studies olosed out o date. There are presently spproximately eighty-
nine problems under sctive investigation.

tion with iastruamts %o give s nere socurate and
direet indieetion of plle operating power level 12 being eomtimued, There
are now three thermopiles, or so-ealled Neutren Thermomsters, lecated at
various plases within the piles Previous instrumsat readings have varied
according to smtrol red positiems, however, this latest method has showm
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agreement between the three different locaticns within 1% regardless of
the oantrol rod positions. The object is to obtain & direct reading eof

the power fer any given period by conmeotiag one or more thermopiles te
e NI integrating recorder.

The werk em expenential piles, made of water aad heevy metal
lattices, during the mcemth has ineluded eontinuation of the study ea ee-
axial gap types using stripped X-metal slugs, md the retiem for the
senstruction of & new lattiee with the recestly received %l reds.
Neasurements on a ce—axial gap type lattice with the water to metal velum
ratio equal to 1.92 indicate the reactivity to de areund 0.905. Allewanees
for the large amowat of alumimum uwsed, sad for the fast thal the
water %0 metal velume retio is prodedly 1.6, will reise the resetivity elese
%o, or over 1. The self-peissuning effest reeemtly diseovered at b W,
however, indicetes the meeesaity for more exsess reastivity thaa is bdelleved
obtainadle in piles of this type, 6¢ the pessidility of the production ef o
—hr-nhl”ponr produeing strusture sppears %0 Yo less premisiag.

During the past several mcaths, semples of air have deen taksa
from loocations within a mile of the plant during the dissolving ef "hot"
metal. Attenpts were made ts obtaia three ssaples Rear peints of maximm
active gas oconsentratiom, the locations of whieh were determined by the
odor of nitrogen oxides The radio-zenon collected was iz most sases near
10"12 curies per oubie foot ef air, while ae redio-iodias eculd de detested.
The prelizminsry results eof this experiment indioate that thers are no partio-

ularly hasardous conditions oreated by the staok gases from the Separations
Plant.

Preliminery work on the recovery of the wasts metal in the stcrage
tank was started during the month, The studies so far indicate that an or-
ganie solvent extrastion is the prefersble mthed of doomtaniastion. Fer-
ther chemieal resesreh ig underway to detemine partitien eceeffiocients for
fission products and urenium bdetween the aoidified waste and the organio
solvents, and the stability of the selvents ia the precence of exsess aoide
snd redieations. Some effort 1s also deing made to investigste the possidility
of removing the undesirable phesphates frem the selutiem Wy & preeipitatica
mothed. Tan foot columms have Yo evested 1a the Seni-Berks for prelininery
small-seale operation with added fissiem produeis as treecers.

1113391
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The problem of preparation and study of cl specifically for
the determination of the neutron absorption oross seetlion of the Lsotope
was undertaken iz two phases. The first, or batoh nethed, was set up to
exaning several organie and inergmie aitrogen-centaining eampounds as Se
their t-ponenm'hd radistion stability, and to determing the extrastion
officionsy of C 80 far ne orgmie aitrogemn ecmpound has been found
suffieiently stadle under normsl pile epersting esonditions to give a good
yield., Peor the seoond phase, equipment has been designed, and ia now under
ecnstruetion, for the sireulation of emeentrated ammoniwm nitrate Shrough
e piping system within the piley The 1oetepe formed by the irreadistion will

be removed periodisally, er eontinucusly, by the extrsotioa stage of the
eqipment located cutside the pile shield.

Fourteen additional eanlisted mem of the Speeial Bagineer Detash-

ment were assigned to Clinton laboratories drimging the total te ninety-
 L§

Gopies 1 and §2 - Dletriet Buginoer, Nanhatsen Distries, § Deewmider 194,
Courier - J. J. Cunningham,

Cepy B = Bdgar J. Murphy, Majer, O. B. L Deesmber 15LL. (M1le Copy)

- -
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U—/o— AVITET SUKMARY REPORT FOR NOVEMBER 19LL.
Thes a0 e ;f____°2/

Pages aiu. T _ . figures

NoZ 0.3 co pivs, Serien 4

te Delivered Batoh Number SHIPKENTS MAIB For Vse Under
te Bo. of Unite Supervision of
» 8. Engineere Yo Date Unite
R/ 8/l O3 5.929 | Site Y | 11/ é/hh 5.929 Oppenheiner
* n/n/Uf“ ‘ L 11.087 4hm. Y | 1AL ] 11.887 ’&mér
11/17/44 2 | 6708 | site Y | 1127/ 6.708 Oppenheimer
11/29/Ls 13 16.763 | 8ite Y | 11/29/AL | 16,763 Oppenheimer
TOTAL: Ll.287 (Acoursoy ¥ 3%)

ey s N 51
1113353 e



Production & Shipment of Froduot X-l9 (eont'd)

SUMMARY OF SHIP.ENTS TO DATE

S$ite Y | Chieago | Clintem 8ite W Berkeley| Ames | TOZAL
1UG.658 6.00L 16,90 5.676 0.181 0.01% | 178.517
NOTR:

11133514

Copies #1 and #2 - Distriot Bugineer, Manhattan Distriet, 5 December 19LkL.

Copy #3

The amount of L.855 units has deen consumed in experimental
work at Clintom Laboratories in oomneoction with the cevelop-
ment of the Banford Extraotion Proeess.

Courler - J, J. Cunninghem.

- Bdgar J. Murphy, Major, C. K. 3 Decezber 15LL (File oopy)
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Bll¥X-l MONTALY REPCRT OF OPLRAT.ONS
FOR The CLINTCN LABCRATORIES

1. raonucrxg!

ltem -
Tons of Slugs Resceived
Toans of 3lugs placed in Produetion Pile

Tons of 8lugs Removed from Production Pile

i

Unite of Product Conocentrated
Units of Product Actually Shipped
Units of Produst Scheduled for Shipment

Anticipated Shipments Next Month

NOTE:s The six units of Product in the form of slurry
svlut:ons, ment.cned in last month's report, whioch were

VAR VAR
L_i__,
pages and _— figures,
No.goficopies, Serie.LA_,
During Menth To Date
None 272.l3
0.21 158.10
0.23 118.8L
92.897 271.3%
92.897 271.3%
85.0@ 266.61
25.000

sent to the Ketallurgical Laboratory for final isolation,

are still being used for experimental work and, so far,
no final sssay values have been mede available.

fore, the figures presented above do not inolude this
material,

1113355

There~

.t



|

1113350

FOfERRET

Monthly Report on Operations - Deoember 19LL - cont'd.

II. COSTS

Bstimated Cperating Cost for Current Monthi $ 724,000
Estimated Operating Cost to Date: $ 8,236,000
Estimated Total Operating Costs from Beginning

of Contraot to 6/30/15: $11, 326,000
Bastimated Total Operating Costs from Beginning

of Contract to 12/31/16: $15,L16,000 =
Betimated Total Operating Costs from Beginning

of Contraets to 6/30/Lf4: $19, 146,000

o This estimate is esomewhat higher than that submitted in the last report.
8ince that report was eompiled, more informatiom concerning the general tread

of the future program is availadle. Per your informaticn, the fellewing ex-
planation of the increase in estimate is submitted:

2. The previous estimates were based upon the assumption that the
Separations Building (205) would be closed during the eoming year. However,
it is more aprarent at this time, in the light of reocent experimental results,
that this bullding will very likely be used in connsotion wit. the resovery

of waste metal. This will require rather extensive alterations to the eqip-
ment anc & relativaly large operating staff,

be When the previously submitted estimates were made, 1t was assumed .
that there would bde sare reduction in personnel upon completion of certain
pr.mgses of the work. However, it would appear at this time that plans are
orystallizing to transfer to Clinton Laborstories scme of the perscnnel
presently engaged at the Metallurgiocal Laboratory.

¢. Berious oonsideration is now being given to the advisadbility of
ineluding in the future program studies having to do with the design and
development of new types of piles during the coming year. There is a possi-
bility that this particular phase of the work may beoome quite extensive and

require a relatively large snount of research, engineering development end
consSruotiom work.

d. The demand for speocisl radioactive tracer sources seeas to be in-
ereasing. In order %o supply these, it will very likely call for an inerease
in personnel and facilities direotly ocncerned with these preparstions.

*Gii(!iiiiii--
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e, kore emphasis is deing placed un researoh worx having to 4o with
health hasards and e possible msans of ooping with them. Expansians in
this phase of the program will require more special instruments, supplies
and alterations to present feoilitiea,

IX1. PERSCENEL

Total Number of Clinton Laboratories Rmployees: 1291
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1V RARRATIVE RERPOR?T

The additional energy developed in the X-10 pile during She month of
December amounted %o 2,852,500 DNR. Binee the last metel fer preecssing
was pushed from the pile during the latter part of Nevamber the eperating
power level was adjusted to eonform with the physieal researeh pregrea
nqun-nt- during the month rather than for maximm ‘jredustion,

Buriag the past momnth, tweaty-eiz "Runs" were shemisally presessed in
the 205 Building, These imoluded 1l half-tan runs and 18 two-third %em rems,
representing approximately 15 tous of metal. 8$ince starteup, there have deen
s tetal of 291 ® eampleted, invelving abeut 106 tems of I-metal. There
remain an sstimated eight "Runs® te process ia erder te complete the opsre~
tions in this building. After these are completed the equipment will de
oleaned and mde regdy for any future wee whieh may dovelepe 1% is amtiei-

pated that part of this equipment will be used i scxmeetion with the re-
eovery of ths waste metal.

Pour Discareh and Develipment Prodlems from the Prodlem Assigmment
Nanusl were completed during the periocd eovered by this report, making a

total of 110 sssigaments eompleted to dase. There are now 99 under active
investigation,

Decontamination of the equipment and cells, whioch were used for pﬂ-
paring the last large Ba-La source in 700-C, was carried a. DRepairs to
the existing equipment have been made as rtpidly as possidle under the
eireumstancess 1t was necessary to proesed eautiously ia erder % prevent
over-exposure of the personnel involved. It is anticipated that the actual
preparation of the next large souree will begin adbout the middle of January.

An apparatus of interest to Hanford has been set up to study the
aotivity in gases whioh coour in water discharged from sa experimsatal W'
tudbe in the pile. After the water has passed through the pile the gases
disselved in it are renoved. Thus far o redicestive Lootepe of exygen hee
bedn foumd and there are indications that eother isetopes are also preseat,
although positive identification as yet has not been made. Plans for son-
Sinnatioa of this werk envisage Peaning grses sush as hpdsegany- aitregen;
axd oxygen through the tube in order to see whether or not any of the un-

1muu.¢ setivities arise frem them, e s

4 better method fer prepering huo was umm;n« by the Teehaieal
Division during this period. The development group has made preliminary
demonstrations of the feasidility of tSransferring Qi\l“l by largs remste-
esntrolled pipettes. A sampliag procedure has alse been develeped, b

LZT N ’ : ) M * T . L ]
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prineiple of whieh utilises ospillary attraotion in a tube touching the
surfeoce of the liquid to be sampled. Batoh type oentrifuges of sapacities
up to about 350 ml have deen tested and seem to perform satisfaoterily,
Tests have also been made e sample types of optiesl instruments to doter-
aine whesher they are suitadble for viewing oell eperations angd if they will
provide suffiesient proteesion to the operating personnsl. 4As a result, tw
types of instruments have deen selected: ome for over-all viewing ef the
eell, and the other for slese observation of special eperations. Investige-
tions are almost complete an the final ovaporation steps, the ebjeet of whioh
1s %¢ reduse the barium ecmtaining solutiem %0 a smll velums, Bveporetion
of all the velatile mixture had bdeen feund possidle, and is regavied es an
improvement over the dropping teohnique previeusly thought necessary.

Barly diffioulties caused dy the swelling ef slugs emsoumtered ia
eperating experimental water tubes, of the typs used at Site ¥, mde it
neeessary to have sems moams of detecting the swelling before it became
serious enough to prevent the slug frem being removed frem the tude., The
work an this prodlem was performed using an elestrioal method of detectiom
based em the supposition that in e sysven where the sluge were iaselated
from the tudbe the swelling might bde deteoted before, or shortly after con-
taot with the tube by shanges in surrent, potential difference, or electri-
cel resistanee. When She growth of blisters on the slugs were
suffioieatly so that contaot was made with the tube wall, the reee
inMtramnts showed valwes of zero or some reading nea®ere. The work on
this problem was of a preliminary nature to determine the feasibility of
the method for deteotion. Results of the tests indicate that under proper
conditiena, potential smé ourrent readings probably ceuld be used to deteet
the slng sweliing., Resistance Boasurements would be of little wvalue in

&ctual operstion jinee ths resistance of the oirouit would de toe lew for
high sensitivauy.

To understand thoroughly, and correct for the problema of radio-
oolleidality, a study is Deing made to determine the osdurrense, mature,
and extent of oolloid formation in separations plant solutions. 5o far
the dlements Ob, 2r, Ba, la, and M (IV) were odeerved in Wi laborasory
%o exist in oolloidal state under sonditions where insoluble salts or
hydrolysis products might be expected. Nowsver, with solutions of X-10
cofieliitrati en weing the Sanford PrOSONE; only OV perefWOSE on & solleid.
Besides this, Ir showed definite oolloidality in analogous solutions of
e differeas phases ia the separetichs proeedare. - SuelS of Shig
research, the existence of the predlem seems m:ﬁ“umn-m, and
further work direcbed toward removal of radio-eolleids mues follew.

By fa fo oduesi £ §  Was installed in mm of e xperi-
-nuﬂoh: o? thorpno and ;:o:im:ury teats wore made Wy filliag $¢ with
water. The eireulating and safety systems worked wlil with the emseptiom

-5-
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that oomplete empyting of the confainer did nots osour. The neutron ad-
sorption due to the water was more than had been expsoted sc it was neocess-
ary to redesign the apparatus. With 1/3 of the volums, the drop in pile .
resotivity was 5 inhours ocompared to 100 inhours for the previous sise.
The present loading of the plle does not produce enough exvess resctivity
to earry the leed estimated for this faotory and it is antioipeated that at
least twe more tems of metal will be nesessary.

In the seareh for the isotope '236, srdinary uranium wes irrediatsed
ia the X-10 pile mmd ooncemtrated by a Sailard-Chalmers process. The large
amount of ordinary uraaium ia the final sample interfered with tshe exsmina-
tion for the detemination ef the ranges of she alpha partisles Wt & eom-
perison of the alphe ray curve with that from an unirrsdiated sample revesled
e small peroentags of the rays with a different range. Gontinuation ef the

shareoterisation of the igsotope is important im that it may constitute & more
offieient utilisatien of materials enriohed for use at 8ite T,

"Twiee Suring the mth messurements wers mads to dcurnim Sempe rature
eoceffieient of the Clinton pile. These were performed at power levels less
than one BN, The first was made after the pile bad been Shermally feelated
for 80 hours and the value of 1.5 inhoure por degree Cemtigrede was obdtained.
In the second determination the reaotivity change was seasured by two methods,
by ohange in eritical poaition, and by ochange in the pile period using the
same rod positions. The most reliable value obtained by these methods was
1.1 inhours/degree G. Tuis redetermination was oonsidered in order sinee
recent measurements indioated the coeffioclent was different than that re-
ported at the time the pile was first started,

Work em the recovery of waste metal has been concentrated during tne
month on two altermative processes for preparsation of the waste for the
solvent extraction step. One process was originally regarded with little
favor because the rreeipitate which formed did not settle readily and seemed
to be rather visosus. The study on tiis process 13 being eontinued however,
in lieu of the formerly stressed method in whio: tnree precipitations were
required, 8incs the Teohnieei Division has been working on the methods
applicadle teo Cliuton Laboratery metal recovery, and is now in a pesitiem
to start am & seni-works seoale, the seetion from the Chemistry Division,
whiob also has been assigned to the problem, will confine its investigation
%o reaavery from danford wastes.

The demands of speaial radicective tracer sources have beocme of sush
S$hat ¢ spevial secticn has boen erganised and sharged with She

respousidility for preparing these sources., Buring the past month, approx-

mately 20 such sources were prepared for shipment to other losatiocns on the

projeete In addition to these, a large number were prepared for use here
at ¢linton ladoratories,

L XN T
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Often the most fundamental evaluation required ooncerning samples
irradiated in the Clinton pile is the number of neutrons responsidble for
ohanges whioh ooour. Y0 determine tShis sccuretely a service has been
established to supply ealibrated neutren detecters of a standard size
silver wire for exposure along with the samples. After the irrediation
is oompleted the monitors are returned to she Physies Secticn where the
caloulation ef the neutron flux is made. Pour trials have been meds with
resulss enly alightly lewer than that determined Yy ether means.

A oharge of Banferd preduction 3lugs was exposed to simulated "W*
eonditions in the Glinton pile for abous 100 days to determine the exteat
of eerrosiea caused by redistiom. AN\ the end of this dest all the slugs
were in geed occndition. Weight losses eorresponding %o a oerrosion rete
of adeut 0.3 mi)l per month wers messured on a number ¢f alugs.

The uporunui work ef determiniag the effeet of pils rediatiem,
of the iasemeity availadle ot Olimtem, en fila formatien iz water tubes
has deemn oconeluded. Artifieially prodused film has beea edserved te give
oconaideradle pressure drop and heat transfer imterferense, CTherefere, it
Was neeessary % naw hou %he 7600 of fermation of Shis £11n wuld b
affected by rediation, since an appreciadle inorease might seriously im-
peds Banford operation. Laboratory studies were carried out to ascertain
what ohemisal properties the water must have in erder to esuse the film to
develop, After this was determined, water sontaining Just barely enough
of these impurities was passed through a "W®" tube in the pils end the effect
on the rate of formamtion was noted. Following this, water containing not
quite enough to eause film formation was passed through the pile and the

same observations were repeated. DResults indicated that radlation has ne
very important effect on film formation at "I" power levels.

Conatruction work sa the new duilding designed for she prepsratiom of
BallD 14 proceeding in sacordance with the original sohedule. Process design
is proceeding as reapidly as the Project Bnginser's Office is able to accept
and develop mew information. The Projeet Group im turn is keeping ahead of
omastruotion in sipplying new drawings to the fislds The Chemistry Divisicm
is carryiag out Dew precess research and has made several important revisions
and simplificstions im the original fiow sheet sumitted. The building it-
self is about 20X eomplete, with over 50K of the oconarets poured. The beavy
reins have interfered with the preparatiem and pouring sf” f“: sanerete %
scas extent, however, this d1d not delay the over-all eompletion appreciadbly
oF this %iss was Gpent semstrusting aow ferms, and bW %he teildiag

trusses. The equipment for this projest is Arrivlng o the p site in
acoordance with sohedule.
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Bealth considerations make it desireble that a reasonadly accurste,
and oontinuous record be obtained of the amount of redicaotive gases dis~
esharged into the atmosphere from the 200 Area stack, These sotive msterials
are radicactive iodine and xemon liberated duving the metal dissolving opere-
tion, Monitoring equijment was installed through whish flowed a ecmtimueus
saaple from the stack, Individual fenizetion surrents for the ifedime and
zenon are oontinually measured and recorded after sesparatiom coeurs. Data
which have beeii taken isdieate that all of the zenom and S=10K of the Ledine
present in the metal at the time of the dissclving are vented %o the stack
slong with oxides of nitrogen, nitrieo aoid vaper, and air frem the 800 Ares
ventilating system, resulting in & many-fold dilution.. Comourreat analyses

of zsenon %aken from the atsmophere at various points on the plant site indi-
oste that the aotivity was well below tolersnee.

Ons additional enlieted man from the Special Bugimeer Detachment was
assigned for dusy with Clinmtoa Ladoratories during the meath, ‘

Copies #l1 and #2 « Pistrict Bngineer, Manhattan Distries, Oak Ridge, Temn.
S January 195.
Qeurier - James 7. Orefoen, Oaptain, 0. B,

Copy #3 - Bdgar 4. Murphy, Major, C. B. 5 Jamary 1945 (File Cepy)
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7/( ~/ 9 - X V/U_ Thie dnapmont cnngists of " —
par-as andooo - _. Brures.
PROLUCTICN AND SHIPWENT OF PROLUC?T l-LGOJ ol _i,mpies. Sv‘rie‘s_ﬂ__.
SIMMRY REFORT FOR DECEMBER 19LL
Bl MX-l 1/ 148
Date Delivered Batoh Bumber SHIPMENTS WADE For Use Under
L Mo, of Units Supervision of
U. 8. Bngineers Te Dats Uni o ’
12/ 9/ We | 2235 | sive T2/ 5/l |22.235 | Oppendieinge
12/18/LL LS 33.554 Site Y| 12/15/Ll {33.554 | Oppenbeimer
12/23 /., L6 15.250 Site Y!12/27/.4 |19.250 | Oppenheimer
12/27/1 L7 ' 17.8L0 Site Y| 12/27/lL |17.840 | Oppenheimer
TL

TOTAL FOR MONTH: 92.879 (Aoocuracy 3%)
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Produetion and Shipment of Produet X~9 (ecat'd)
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SMAARY OF SHIPMENTS TO DATS

-

8i% Y | Ohieage Olintea Bite ¥ Berkeley | Ames 207AL
\JA. -L
1694
. Y
2L2.577 6.003 11,909 5.676 0.181 0.015| 271.396
e ! Crm—————
- . ) N

FOT8 - * - Total oconsumed to date in experimental work at the

Clinton Laboratories.

e

Geples #1 and 2 - Distries Bugineer, Nanhattam Bletries, 5 January 1915.
Geurier - James F. Graftea, Ceptain, 6. R,

Copy #3

P1133bY

- Bdgar d. Rurphy, Major, C. B. 3 January 19i5. (Pile Gopy)
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1. PRODUCTION
Iten ol During Konth %o Date

tTons eof §lugs Reeeived 0 21243
Tons of 8lugs Placed in Produsction Pile 1.73 159.83
Tons of 8lugs Removed from Produetion Pile 0.60 11944
Units of Produet Comsenmtrated SefSl*  306.79
Units of Produot Actually Ship;ed 18,032 e+ 299438
Ur.iits of Produot Soheduled for Shipment 25.00C 2914610

HACTE:

. Final asse,; values Lave been cbte.nec for
the seversl slurry solut.ons whion were shipped
tc the .etallurgioal lLaboretory for final isola-

tiem. 7The results of the stsays are included in
this figure.

‘oe  Shipmest of BDetehes .G end 50 wes not mede
during the past month, pending the preperat.on
or shipnent of Batehes 51 and 52. A finmal ship-
ment will de made to 8ite Y of all four Batches
on or about 7 February 1545¢ The postponsment

of shipment has the approvel of lessrs. Oppen~
heimer and Compton.
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l.o CUSIS

Estimated Operating Cost for Current Monthi

Latimated Operating Cost to Dste:

Estimated Total Operating Costs from Beginning
of Contraot te 6/30/.5:

I1l1. PERSONNEL

Totsl Number of Clintem Laboratories Baployees:

1113300

$ 781,000
$ 9,017,000

$11, 326, 000

1317

64
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1Ve NARraTIVE REPCRT

The last dator of metal was dissolved on 2 January and the final
oleanup work in the 00 Area started immediutely. The first phases of
the olemnup work were well under way by the end of the month. ZThis oon-
sisted of making a series of ohemiocal washes of all the equipment in the
eells. The chemical washes were earried out with nitrio seid selutions
containing maenium flucsilicate, followed by sodium sarbonste end cauwatie
solutions., It required s total of adout twenty successive washes to elean
the equipment and reduce the contemination below tolersmee lsvel. Suffi-
cient product was pioked up id making the first few washes to justify pro-
cessing. The final molation of this will be completed during the first
week in February at whieh time the final shipment of product will de mads.

The decontamination of eells and equipmeat has been quite sucocessful.
Only in & few plsces is the redistion level now adcwe toleranee, most of
whioh are around the cell drainagess The motors and ceatrifuges will be
rexoved from the cells and thorougrly oleaned and ciled. They will then
be stored in the 05 Duilding md hgld far use either here or as Reaford.
Hunford hes requested that all equipoment in the 205 Building be held for
replucement, if necessary, at their locationm.

It is of interest to know how well the process equ.pment has withe-
stood the unusual oonditions to which it has been subjeoted during the
pust year., There wus some qucstion as to whet! ar motors and other pieces
of equipment, partioularly those having some firu of insulation, might oot
be effected by high rediation levels spplied ocntinuowsly over s long per-
iod of time., This information .s of particular interest to Hanford. The
examinat.cns mede 8o far do not reveal any more wear snc aeterioraticn i an
would be expeoted under normal oonditicns.

During the past wmonth the technigue of drying the product in its
final toru has been greatly improved with the result that the time re-
auires for drying an ordinary bstch, oonsisting of about 10 gems, has
been reduced from epproxizately 72 hours to adout 2l hours.

The operating furce in the 200 ares has been recuced and adaitional
pereonnel will be released as soom as the work is eompleted. Somes will
be transferred to Site «, others will be recdled by t.e Du Pont Company,
and some will be assigned %e other dusies as Climton Laborsteriss. .

An ioventory of the excess process materials was prepared snd s copy
forwarded tc the irea bngineer at Heford who has requested that all these
materials be ear-marked for shipment to his area. Part of them have al-
ready deen shipped end the remainder will be transferred as soon a8 shipp-
ing instruotions are received. Many oritiocal items, such as meters, valves,
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end speoisl equipment are being removea rrom Building 205 and installed
in 706=C extension. This prooedure will make it possible to start opera-
tions in this building sooner tlan would have been possible otherwise,
since this typs of equiment is extremely d4iffioult to prooure.

- During January the X-10 pile was operated at an average power level
of 585 kilowatts per operating hour. An 80 inhour inoresase in pile re~
activity was preduced this moath by charging an additional 1.)1 tons of
metal, md discharging the poisoning materials, specifically six cans of
thorium oarbonate and three "ik" tubes of water, upon ecompletion of studies
under investigation. The imorease in resctivity nmonum to scoomo-
date the equipment required for the produstion of C

AS the elose of the month there were eighteen bismuth briocks in the
pile ocontai ning spproximetely 150 ouries of polenium., fThis is well above
the minimum smount (120 euries) whish Clinton Laboratories has been directed
to melntain, Two shipments were made during the month of Janusry in secord-
ance with instruotions froam Mr. Lum.

During the first week in Junuary a detailed .nspeot.on of the bearinse
on the two large fans was made, the results of wnioh indicatea that the bali
bearings in the indboerd snd outboard units of both fans showed s slight azmou:t
of wear and soms pitting. Rather than run the risk of a complete failure, re-
sulting in excessive damage, all besrings which showed sn indicstion of weear
were replacece 7The scpearx.ce of these balla indiosted that they nad not
bsen subjected to excessive temperstures, Therefore, it was deoided to have
then trorougrly tested for hardness. Hhepresentative balls, some &.ow.ng aeur
and others showing nc wear, were sen: over tc the Y-12 Area and subjeocted to
tre kickwell Hardness Test. The results of the Lest indicetec :.at the balls
met the required specif.csaticns, that is, yielding velues betweea 63 and &
on the C saale (this corresponcs to a strength of L5C,000 pounds, a"e in.,.

Tre saxe balls wers the: subjected to zsmue ra. photogrsphy to getermine if
the oessive wear was due to a fold in the metal formed as a resclt of in-
effeciive burnis ing. The results of this test did not inaicate any aefects.
Bven though the wearing was not sufficient to cause a fellure, it does show
that the problem of keeping these fans in operstion is far frox being com=
pletely solvea. AgQeording to representstives frax the magufaoturer of the
fans and alsc the §X¥ Company, bearings of this type are capable of earrying
& load many tices greater than tiat to whioh the,; ure subjeoteds So far, no
eomplete md sstisfootory explanation for shis exoessive wear has beea effer-
edes At the request of Mr. J. L. Bruska of the SKF Cempany, the damaged ove.r-
ings were returned to him for a thorough laborstory test. The results of the
test are not available at this tizme. The design engineers of Buffalo Forge
and the SLF Company ere giving oocnsideration to tne advisability of recommend-

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

RG
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The aonstruotion work on the [ C exvensiun bu.luirg raes progressed
very aiocel; during the psest ten days. The recent favorable weutner has
made it possible to complete the major pert of the ovnocrete placing. The
framing of the building is now well underway, being & proximately 25 per-
cent oamplete. The procurement of operating eqQuipment fer this building
is progressing sccording to scoleduls and it appears at this timne that, if
all delivery dates sre met, trere will be no undue hold=up. The over-all
oonstrustica was about L5 peroent eomplete at the olose of the mcnth.

The progress on tritiwm produotion looks favorable. The factory which
was installed during previocus ponths has been adjusted for satisfaetory
operation and has undergone oconsiderabls outgassing. An aoccumulation from

. £ive days irradietion of the lithium fluoride was pumped off, ylelding

about four oo of gas. This semple estimeted roughly by spectrographis
analysis contains sbout 1% peroent tritiume. Previous samples of gas drswn
susesssively have showm an inoreasing retio of tritium to protiwm indicet-
ing that the outgassing of the system is beooming more complete. 8ince
this continuous extraotion proocess sppears to have promounced superiority
over the batoh methods, work upon the latter has beem dropped. This mater-
1al 18 of partieular intgrest to Site I,

The magnetic lens spectrograph has been modified to make coincidence
studies of beta and gumms radiations, It should now be possitle to deter-
mine disintegration schemes of unstadble nuolei as well as the energy of
the radiation. At present the arrangement will sllow gamza-foousec eleotroa
ooincidence xeasuremeuts to be taken, witn whioh a xore cefinite ass.ygnment
of cescade gmmias osn be mades In the oase of complex beta decays it should
be possible to asscciate the various zamns rays ».th the corresponding dbeta
components Interpretation of the stuaies on the beta spectra of aeveral
isotopes eorrespond to results made by otner investigators while with Taloe

besjides the gamrs energies previously reported, the presence of sacther
gamza ras been inaiocuteds

Preparation of rsdiocactive tracers for the various laboratories within
the project is repidly beooming sn importaat iteme Iwenty-tw samples of
isotopes totalling 1200 milliocuries of astivity were separated, sixteen of
whioh containing about 1000 mo were transferrea to other locations.

In view of the prodlem of decontaminstion which is co-mon to nearly
all phses of tLis project and is particularly important in the operations
oarrieod out at 8400 W, esnsiderable work has been sarried ea doveloping o
water scludble coating for spplicstion to cell wills and equipment pieces.
Nithin a relative humidity renge from szero to 70 percent, which oan be ex-
peoted in the eells st Eanford, She ecating eontaining glycerine shows
g00d film adhesion and cohesion. 8inoe the materiul is casily removed by

water washings and trerefore gives high decontemination, it haa been recom=
ronded for use in the Hanford cells,
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After considerable work replacing the disintegrated glass storage
bottles with steinless steel tunks in trhe dissolver-equipment for rad o=
barium procuction, the fourth large sun in the hot labor:.ory was sturtea.
Sinoe the glass-equipped oell for separation naa been usea for the three
proeeding prepsrations and hed successively received grester demags,
further reliability eoculd not be considered, and the stand-by aell was
put intc use. Regardless of this move, a failure ocourred in ons portion
after it had been subjeoted to the intense rediation, and the finsl Quantity
of produet-bariua was lower tran that expected. DBefore further equipment
disintegration oould ocour, the fifth preparation was started. 8Since the
requests osll for a minimum of 100 ouries, the l/0-suries batoh produced in
the fourt:: separation was dispstohed end delivered after a 60-hour trip to
§ite Y. The fiftr and largest souree prepared so far is expeoted to be oom-
nleted and shipped during the early part of February.

The chemistry and engineering development work having to ao with the
waste urenium reecovery was ocontinued slong the same genersl lines as re-
ported last month. The process to be used hus been redused to a ohcisce
between three somewhat similar zethods, two of whioh involve a solvent~
extraction step using dibutal cariiitwl as the solvemt, Wesk wes started
on the develosment of equipment in preparat.on for semi-works studies.

The Clinton laboratories laundry continues to perform ap. important
serv.ce in connection with the decontamination of clothing ana other pro-
Yeotive items. It is proposed to extend this service to include the cou-
tazinated olothing from the Metal lurgicel Laboratory. The work whioh is
being done at ;resent inoludes decontaminating and wesshing outer garuents
and laboratory costs at the average rate of 2i0 per dey, dzcontaminsting
misoel laceous items such es gloves, sandals ana osps at the rate of 215
per Jday, and repairing worn or torn garments at about 35 per daye. Wwuring
January a total of 1L,600 pounds of olothing were sent through the decon-
tamicating process. It is estizatec thaz tne laundry is now reculing asout
S0 % of its capecity with the expectat:.r < % the .mcroese due tc prepcsea
opereti.ns in 706 C extension ena from the aetal lurgioal Leborstory will
ra:se tois to nearly full.

cha o

Trere were 26 Problem Assignments oompletec this mcnth making 136 as

the total olosed out %o date. No new sss.gnments were suged: the total
number wnder astive investigetion is T8, )

Five additiomal Speeial Bagimeer Detachment mea were assigned %o
Clinton laboratories during Janusry.

Copies #1 and §2 - bListriet Lngineer, ma..cttan vistriot, Oak Hidge, Tenn.
S Pebruary 19545.
Courier - kggar J. Murphy, Mejor, C. E.

Copy .3 - Bdgar J. kurphy, Major, C. b, 5 February 195.5 (File Co.y/
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Elu. X-1 PROCTILN ANDY Siaiu2hT hiARYT e/ 1/
OF PRCLUCT XelS
SU ARY REPIRT FCR ANUARY TPt document consists of
15L5. pages and_;._j o figures.
No._iof_}.copies, Seriea /2,
Date Delivered Batoh| Number SH1PLENTS FYor Use Under
to So. | of Unite - Supervision of
U. 8. Engineers To Date Units
i 4 -
1/11/L5 B 10.927 Site Y | 1/12/i5] 10.l64 | Oppenheimer
Calif 1/12/.51 0.473 | Latimer
. 2.800 8ite Y | 1/20/.5] 2.800 Oppenheimer
) 7708 Site Y oe T.708 Oppen‘.eimer
R 10.01% Site Y LR | 10.019 Opperheiner
51 2.9500 8ite Y L 2.500 Oppenheimer
S2 16,725 Site Y s 11.120 Oppenleimer
Clintw 5305 nbitaker
Le3l> Criosgo L d | 4e 315 Steusrns
TOTiL:  SL.994 (Accurncylrjﬂ,
NOTE

T-18 is purt of tie material sent to Cnicego .n the form cf slurry soluti.zs

for final isclation. It wes trensferred %o 8it%e I shrough the Shicage Ares
Engineer.

: o¢ Batohes L9 and 50 were not shipped during the month of J;ni"lry. pending the
completion of Batches S1 and 52. Tne isclation of this msterial will be ocom-
pleted within a few days and & finsl shipment made to 8ite Y on or about 7

Februarye This arrangement meets with the approval of Nessrs. Compton and
Oppenheizer.

¢s+ This is the final assay value obtained by the ohemists at the Xetallurgical

Laboratory .for the material which wes forwurded to them in the form of slurry
solutions, as mentiamed in previous reports.

N 0
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SUALAX] Of SuiracaTs T 0.TB

Site Y Chiocugo Clinton Site W Berkeley Ames TOTAL
287..78 10.318 22.2.9 5.676 0.651 0.015 326,390
17 :200
Hote:

Copies §#1 and #2 - Distriot Engineer,
S February 194%.
Courier - kdgur J.

Copy #3

1113312

FINAL

.5

- Bdgar J. wurphy, Mujor, C. K,

Nurphy, Major, C. K.

L B

Total consumed to dete in experimental work at
tr.e Clintor Laboretor:es,

Manhattan Distriot, Ca: Ridge, Temn.

5 Podbruary 19.5 (File Copy)
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