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ORNL...85
Progre es Report

SUlirfMARY

10 The pile loading was increased from 48.5 to 52 ..1 tons of ura.ni urn. A gain

of approximately 160 inhours was realized ..

2" A minor fire in a 2300-230~vol t transformer in the starter Cltbicle of the

#3 :ran occurred during an electrical storm~

3" A slow neutron anf.ma'l exposure chamber- was installed in the thermal eo Iumn

on top of the pile.

4.. Isotope production continued normally throughout the month.

5. The supernatant liquid on top of the precipitated uranium in tank W-7 has

been processed through the Rul OS isolation equipment. The rr.ati.:lrial from

tank W-IO will next be processed.

6. Ral.a Run #25 has again been postponed by Los Alamos. It is now scheduled

to start on July 12# 1948.

7.. There were 327 isotopo ahi.praerrb s for the morreh of June 23rd compared with

281 in May.. 1948.. In the week ending June 11th, there wer-e the largest

number of shipments (eighty-tll1o) in any week s i.nce the start of the Isotope

Program and the total of the month is also the largest of any month to date.

8. Sinoe considerable interest has been shown in v'ery large orders of' CooO

and Ta182.. arrangements are being made to irradiate cobalt at Hanford.

Also, special cobalt needles will be :i.rradi~\ted at Hanford to provide CoDO

activity in a form comparable to small radium needles.. These cobalt

needles may be used in place of radium needLes d.n standard radiological

equi.pmsrrb ,
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SUI.IfMJ-"-RY - Continued

:"". Orders 1,'or sulfur 35 in the form of s od i urn sulfide e.re being held pending

de ve Lopaerrc of a means of preventing oxidation of the sulfide.

10. An'l1ngements are being made to distribute C14 labeled compounds produced

at the Uni "\Tersity of' Cal Hornia. According to present plans, the material

will be packaged in standard~size samples at the Uni.versity of California

and sold by the Oak Ridge National Labor~tory under allocation by the

Atomio Energy- Commission.

11. Startin.g July 1, 19/1,8,. a cost accounting system will be put into effect

which will give separate cost figures on 1131, p32; and 0 14• The balance

of isotope costs will be accumulated for irradiated units and for miscell..

ane ous processed isotopes.

12.. 'l'he number of' new orders r'e oe.i,ved in JUll(3 was the largest of' an.y month so

far. There were 12p non-projeot 1 fifty-five project, and ~~entY-~lo

foreign orders.



A.. PILE DBPAR't1El'JT

T
~.. OperatinR; Datal

,June
1948

May
1948 Year-to..Date,

Total Accumulated KVW------- ... -- --2. 392, 737----2, 549, 649----14,993, 980
A',TOrLi!;e \:\n1/operating hour...---- ---3670" 52-- ...... --3686. 91------...3751 ~38
Average K~ifi/24-hour day--- -- ---------3323.25-..----3426..95-,.. ...... --3433.35
Percent Lost Ti~£ ...... -----------_ ..---..----9.S%---------7.o%----------8.5%
Approx. Excess Pile Reactivity---190-200 inhours ...--20-30 inhours-------
Slu§;s Charged--...---------..---- .:..---- ..---2813---.. -------89......... ------- 5406
Slug;:>. Discharged---..---- - ...-- .:..----------64---...... -----167_---------2825
Produot Hade (grams }--- - ...- ':'"----... --87 .33--------93.05--------547.23
Product Dischu.rged (gnt:tnS )--------------0.83..--------1.20------- ... -61.76

II. Pile Operation;

Due to tl~ growth of the Radioisotope Program and in order to

gain sufficient reactivityto permit the installation. of addLtional

experimental equipment~ the pile loading WaS increased from 48.5

to 52.. 1 tons of uranium. The additional slugs were loaded only

into the channels that already contained slugs. Since the charging

was done in proportion. to the amount of .metal already in the channeL,

three slugs were added to each thir~-six, forty, and forty-four-slug

row with four slugs being added to the fifty-slug channels. The

loading of the fcdditional me t.a I has increased the pile excess re-

activity by about one hundred and sixty-five inhours. This gain is

oonsiderably greater than was anticipated.

The nineteen rows of slu.gs, which were moved in April to evaluate

their effect on the slov{ neutron f'Lux in 'the animal tunnels, were

returned to t.heir former .posi tions. T:r,is eliminates the distorted

f'Lux patt0rn in the upper r'egious of the loading.



'rhe el even slugs loaded into Channel 1$64 in Apri 1. 1948,

continue to operata satisfa~torily at temperatures between Z50.350oC.

1'hi1; test is being run by the Physics Division to eiraluate a Lumi.num

s Lug jackets at temperatures above the present 2500C. level.

There hv.'le been no cases of ruptured slug jackets this morrth;

The pile-down tilt,e is higher than usual this month due to the

pile being dawn thirty-tVto hours for the installation of an exposure

chamber in the therrrtal column for the Biology Division.

III. Fan 0neration:

Both fans have operated normally throughout the month exoept for

min.or difficulties in the auxi1i$.ry equiprr.ent.

A bearing burned out on the No. 2 oil pump on the No. 3 fan bearing;

lubrication system on June 18" 1948 ..- The pUljIp was replaced with a

spare unit.

The 220-volt holdillt; transformer on the No. :3 fan control system

burned out during an electrical storm on June 27, 1948. The small

fire whioh started was put out with no further damage other than the

loss of the transformer. A spare tninsformer which had been ins talled

to facilitate the checking of the No. 3 fa.n control system was put in

service with the fan being out of service about three hours.

Radioisoton0 s:
I . . .. .+

The folloWing table isa record of the ra.dioisotope and research

samples charg~d into the pile d1.tring; l'ilay and June, 1948~



MA.'li .1948

~searc4 Radioisotopes

JUNE, 1948

Resear.ch Ra9ioisot.opes

fH;;l'int~m·8 13 .. 14 .. and 16
"C[ole 22 (rJ?eumat.ic Tube)
"lJ. Other Ho Les

TOTAL BY GROUPS

TOTAL FORt,';:ON TH

:5
41
18

62

189

119
o
8

127

53
27
15

95

234

126
:3

10

139

At the end of' June, 1948, there were 368 cans of target

matorial in Stringers 13, 14, and 16, as compared to 365 cans of

mutBrial in these stringers at the end of May, 1948.'

v, Ex.perimental l:iorlst

A core wB.staken through the rear wall of the pi Le during; June

and at least one more core to be taken through the pile walls

during July. These cor8 samples are to be used to determine the

effect of several years t bombardmerrb by neutrons on the structural

chRracteristios of the concret~.

The thermal column was dismantled and rebuilt including a

b i armrt.h chamber to be used for slow neut.ron exposures by the Biology

Division. The C~qF.Der l~s walls about eight centimeters thick and

Lns ide dimons ions of approximo.tely e" x pll X an and is located in

the center of the therma.l column about; U110 and one-half feet above

the pile graphit6. The ohamber is equipped With an access channel

for insertion and removal of' small animals or samples.
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")~ G:tiEIHGAL S:2.."PA?J\TIONS. AND ISOTOPEDEVELOPM8NT DBPART:MENTS

I. R~dioisQtopes:.- , .

1. Iodine (113+- 80.)

Fort.y-eight; seventy-five ..gram,cans cif irradiat.ed t.ellurium

Wm:e processed a.nd. app:t"oxirw.tely5j121 milliouries of 1 131 wer-e

shipped. All of tho pr·ocluot was within speoifications~

Fission Product Iodine Development

T111"oe dissolvings VIere made during the month f.o1' iodine

development work. 'l\'lo experimental runs 'Were made f'or the

Chemistry Di vi sion to produce shor~...lived iodine for resear-ch

work.

The nitric acid (mer-cury catalyst) aluminum coatir>€; removal

procedure wed us e d in all runs. Indications are that serious

mer-cury conbaminabi.on of the 1jNH solution occur-s which interferos

with the volatiliz.ation. of iodin!,;). Efforts to completely elimi-

nate mercury contmrtination were unsucces s f'u l., It will probably

be neee s sary to 'Use f:l.ualkaline ~10ating removal procedure} s in',i l.ar

to that used in our iuitial work. Usa of oaus tf.o solutions was

previously discontinued because of corrcsion to the tantalum

lining; however~ 1~1 concentration of caustio may be used on

tantalum With a very low cor-ros i.on rate. Experiments indicate

that app1'oximutely five percent HaOE solution may be used with

Tests Were completed on the 1131 purification oquipment in

Room 10. A purifica:tionrun \VEl..S made on a ZOO-me batch of' crude
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iodine distillate from the cell. Nitrates were sucoessfully

removed by l:"eductionto ammonia with ferrous hydroxide and

subsequent distillation. Product iodine was r'eccver-ed by di.still-

l:ction from the residue, whi chwas adjusted to twenty percent H2S04

and treated with ferric ...i'errous sulfate as an oXidizing agent.

A. 6:1 forrio/ferrous ratio was used. The overall recovery from

the crude distillate to final product was eighty percent. The

product was of satisfactory purity.

2. Phosphorus (p32 .. 14 .3d)

Eight 2000-gram cans of irradiated suUur were processed and

approximately 3,f678 millicuries were shipped.

Ono transfer line continued to plug during the runs made this

month in spite of the lowered operating temperature mentioned

in last month's report. It 'nOW appears to 00 caused by an uneven

heo.ting of SOl1'B oi' the equipment. To correct this condition some

equipment al"terations are planned for the corning month.

'phosphorus pevolopmen t ~:o.rk

Small-scs.le glass apparatus is being used in continuing our

investigation of the acetic acid extraction process. The equip-

ment is designed so thB.t volatile compounds of phosphorus and

sulfur llk<>y be captured and s cud'ied., No experimental data are

ftvl1i Lab Lo at this time.

3. Carbon (cl~ _ 5100y)

No runs wero made.
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Beryllium Nitr~de DeveloEment Work

The furna.ce to be used. for melting a Lunri.num :jockots and lead

,reights av-ray f'rorn the BeSNZ pellets W8.S tested. The jacket

removal was yery satisfactory.. The; apparatus has been designed

so that an atmosphere of'ui hogon is maintained in the furnace

during the melting process. The gas is slowly drffiTn out of the

f'urnace for a study of the volatile products forll',£,ld during the

melting opern:cion.

Electronio equipll'snt needcd for the rest of thv process has

not yet been 1"800ivcd ,

4. Sulfur (S35 ~ 87d)

Tests Were made on various methods of JTidntn.ining S35 in the

sulfide state in our dilute solutions used for slripment. The

best method discovered So far is scrubbing RZS35 from the prooess

in bari.um 11;rdor::<ide s oLutdon and storing this under a nitrogen

abmosp hore ; Tho bariuml1ydroxide solution is prepared oxygen-free

and filtered before usc. Storago. stability tests have boon

underway for17uo weaks ; During this tim:; less than ten percent

of the sulfide has been cortverted to a form other than sulfide~

as determinod by precipitation as cadmium sulfide.

5.. F'ission Products

The fis sion-product column cell was painted,. lead installed

around receiving and holding tanks, and some of' tlJ.0 equipment

installed. l'wenty.. six: -working; dra1wi.ngs were made; sixteen work

orders and six purchase requisitions issued. One specia.l piece

of equipment was made of fluoret~lene plastic atK-25. If all
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eq.uiproont is reoeived on schedule, tho installation should be

completed during tho ooming month ..

Four, six-foot, ion-exchange cc Lumns are in operation in

706~D. Tlwsc individually-lead-shieldod plastic tube columns are

vory sq-tisfactory. An exper t merrbe.l run ViaS made on one with UN11

solution from HanfQrd slugs, using solution from t~£ pilot plant

dissolver.. After U removal, all the othor activities wore

r eracved '<lith H01; the Hel remDvod by evaporation and the diluted

solution pLacud on ano bher c oIunm., This simulates the technique

to be used .in the mai n fission product ce l I , The trial run was

auec as sf'uL, indicating that our new design is basically sound ..

Several column rr~thods wore tri8d for Zr-Cb purification.

Activated ~arbon, silica) and anion exc~lnge resin did not look

promising. A new technique, using cation-exchf:lnge resin, and

selectively removing Zr-Cb and Pu with oxalic acid ~djusted to

a pH of 1.0.. A separation me-thod using 2.75 pH ci.trate was

also tried for the same purpose. Both methods show promise.

About forty millicuries of' Zr-Ch with.> u"lenty alpha counts per

millicurieZr-Cb was prepared for shipment.. Sixty millicuries of

Zr",Cb with a higher alpha count; was also prepared and will be used

for shipment to an Atomio Energy Conunission location.

Approximately seventy...fi va millicuries of Cb, free from. Zr,

wa s prepared.. The alpha C01.4"lt is ~ 150 per mi llicurie Cb.,

All stock soluticns are being analyzed in order to prepare an

inventory of ma:terial v,re have 011 hand.
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6. Ru,.;themum. (lZU
106

- 1y) - Development Work

Tank W...7 has been almost emptied of supernatant liquor. The

rerrous hJrdto::dde slurry accuraulated in the storage tank will be

re-processed to reduce volume. Chemi ca'l c ond i tiorw in the super-

natant liqupr in tank W...I0 are not favorable to the ferrous

hydroxide oarrying method, the concentration of salts being; too

high. A diMot CuS precipitation on the a c i.dj.f'Le d liquor may be

used for treating this tank waste.

7. Q.:l1.c inN (0a45 .. l80d)

One Hanford-irradiated C~tO slug; was processed, being prepared

for shipment RS calciuxnohlorid,) solution. Analyses have not;

8. Strontium (31'89,90 _ 55d, 3_Oy ).
.. . .1 .... _

No r~~ ware made.

55 l:;QIron (Fe_ ~V~ _ 44d~ 4y)

No iron was prooessed.

10. Miscellaneous Y{ork

Four Hanford-irradiated gold samples enclosed in aluminum

were opened and tl~ gold shipped. A curious pheno~enon was noted:

the bombardment had apparently caused the Lns Lde of the Al can

to become coated with a thin film of gold~ A portion of tlris was

removed and dis solved for a study of its radiation. It was noted

that the radiation is apparently long-lived. It has not been

identified. A portion of the gold...plated aluminum was turned

over to -the Chemistry Division i'l)r further study.

T



Some 014 was extracted from irradiated Pb(NOZ,)Z samples sub..

mitted by the PhySics DiVision. A report is being written on the

resu l ts ,

Irradiated Ti02 was dis solved in su:'i'u:'ic acid for a special

shipment.

vfaste samples of Element 61 from the Chemistry Division are

being proass sed to r-emove the Y contaminaticn, which we desire;

the 61 will be l"oturned to the Chemistry Division.

II. Tank Farm and Bi1rial Ground:

1. Speoial Hastes

Other than routine disposal of pLarrt wagtes, the following

wastes were handled:

a. ~lenty pots and fourteen drums were roceivod from

Chicat;o. The pots contained liquids corrtumi.naked wi th

fission products. Seven drums cont-ained 153.6! kg of

uran i um and the remainder hexane and aqueous solutions.

b. 'l\vQ shipments of c orrtaml.na te d trtwh from K...25.

c , Five shipments of alpha..contaminated waste from Dayton.

d. The Ruthenium Proeeas ... this month" consumed 27,600

gallons. of precipitated metal supernata.nt Which con-

tained an average of .005% uranium" The last ruthenium

run, using supornatant fromn-7 taru~, has been con~leted.

The average uranium content in the waste di scharged was

..0083%. A total ofl0':l:,400 ga.11ons was us od ,
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14 ..

e. The Hot Pilot Plant transferred 47,706 kg of uranium

and 8:37 grams of plutonium to -t.'3..uk W-4.

f. Samples of mud wore taken from the bottom of th0

Bettling Basin in an attempt to dete.... mine the amount

of uranium precipitate. The average iig;urc showed 1.05 mg

of uranium per gram of wet mud. The total amount of

uranium present in the Chemical daste Systom, which

includes tanks H-5 and #... 6 and the Settling Ba.sin~was

estimated to be app r ox i.mately 2,100 pounds ,

2,,~\sto s Dischar!5eq to tho Hhi to Oak Creek

Tho activity discharged to the 'Jhi to Oak Creek exceeded the

five-curie-per ...day limit on three occasions this nnrrth, This

was due to the very poor condi tiona \1..'100r which waste disposal

was handled while the project to r-ep Laoo all the woodwork in

the Settling Basin was carriod out. Instead of dispharging

waste to the croek through the Settling Basin in the usual

manner, it was diverted through the East Pond.

a. From Settlin~ Basin

Gallons Discharged To

9,122..000 dhi te Oak Creek

b. From East Pond

9~90"1,000 Hhi te Oak Creek 55.47

c , The Retention Pond dischc..rged 261,000 gallons of water

oarrying .08 curies of bete, actiVity.
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3, Fiaste Tf.t.:nk, Inventory

CHEI:!ICAL TTAS TE

219,,500 [ZotUing Basin

Tank

Vi-l ...2
5-6

ctallons
OaRacit;y

348,800

Gallons
In

226,700

ME TAL11:[AS TE

Gallons
Out

Discharged
To

Free
SRuce

227..200

W-4-7-8
9-10

113,000 7,000 2711600 Ruthenium Process 204,856

41,300

4. Maintenance

888 o 38,184

a. ~:he project to replace the ahove-ground transfer lines in

tho Tallie Parm is about fifty peroeu'::; complete. The line

in tho South Tank Farm is cOI'!lpl~tewith the exception of

tying in the steam to the jets, Lns u lu ti on, and painting

of tho supports:.

b. Work is about seven~f~fiv0 percent completod on the replace-

mont of the woodwork in the Settling Basin. 'l'he inlet and

exit weir boxes have been inst/.l.lled but not completely

anchor-ed', Tho baffles have not been replaced.

c. The Instruroont DeveLoprrerrb Group has installed uVlt ..notched l

stainless 8toe1 1 weirs in the diversion box to the Settling

Basin. Accuracy of these weirs is Within two percent.

d. 'I'ho first ll'.t1.jor overhaul of the 204 Area steam engines

was done thi s month.
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e.. The Yi-5concreted di"J"ersion box WQ.S found to be 1rery badly

eroded from acids having; been sent through it. A pr o jecb

has been started to bypass this box. It is about thirty

percent completed. Tho ueces sary 6::";':::188 have boon dug,.

but no connections huve been made..

f'. A new platform and shed Were built at 'W-IO tank.

g. The now gauges have been installed on ~tl.1 the tanks in the

Tank Farm and all have be en ca'l i one ~e d exc(;:)pt W-3. This

will be done when there is enough It luid in the tank to

bouy up the float.
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Ral.a run'!}25, scheduled to start on June 29# 1948} has again

been postponed at thB custotrer l s rcques t., The run is now tentatively

scheduled to start on July 12, 1948. A small Ral.a run is scheduled

to start July 6, 1948, to provide a speoial Dom'co.

A pre-rtUl check VIas l1".adeof Cells A and B. It was found that

all thermocouples in the dissolvor wore corroded out of service and

that one produc t oarrier was out oi' line so that tho cone adapter

would not fit the elevator arms. These conditions are being

corrected and the equipment should be roady for service by th0 first

weok in July, 1948.

The Hanford slug oarrier was finished in June 22, 1948, and

brought into 706-D for thermal conductivity testg. I'hese tests ware

conducted by tho Technical Division who were aided by 706-D personnel

through the 0venj,ng shifts.. The preliminary results indicate the

carrier to be satisfactory.

A scrubber installation is being made on tho cast side of Cell A

to enable members of the Chemistry Division to scrtili the dissolver

off-gases for short...lived fission products. This insta.lla.tion

should be completed by July 12, 1948* for usc in conjunction with

the nex t RaLa run.
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C.. ISOTOPE CONTROL DEPARTkUUJT

I.. General:

Th0 following table shows the num.1:ler of shipments fbr May and

June, 1948, s.ndtho total-to...date figure for all shipments made

aince August", 1946, the start of thD Isotope Distribution Program:

Separated Me.tor-ial
70$-D Area

Unseparated Material
100 Area

'llAY
1948
-~

222

59

281

JUNE
19"18

268

59

327

TOTAL
AUGUST, 1946, to JUNE.. 1948, Inc.

2791

1026

3817

The 327 isotOpf) shipments this month are ~reater thttn any month

to date. In April, 1948, which had the most shipments of any previous

month, thero were 299 shipmonts.

n. Iodine Distribution:

Approximately GIIOa milliouries of radioiodine 'Nero shipped this

month.. this is all increase of about 500 millicuries over May", 1948..

III. Radio ...oobalt~.
Several new inquiries won: r-ecoived rccontly regarding very large

o1:'do1"s for ra.diocobalt. In view of thr: largo demand, irradiation a.t

Hanford will be started [is soon as definite information on the ordexos

is received. Producing enough G060 to fill all ordors at ono timB

will be oonsidcrdbly cheaper- t;han producing; e ae h order singly.

Dr. dilliam G.. Myers of the Ohio StateUniversi ty has suggested

that there would be considerable demand .for radiocobalt prepared in

such a manner- that it might be usod in standard radium necd.Le sheaths ..
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Aocordingly~ an irradiation of cobalt needles will be made at Hanford

to give sources oornpar,;l,ble to radi~m sourocs now used in radium thorapy.

IV.. Sulfur 35:

Orders for sulfur 35 in the form of sulfide are still being hold

until a method of preventing oxidization of the sulfide to sulfate

has been dQwloped. Some cua borrcr s nave; hoVf$'ltOr, been able to take

S35 in tho form of sulfate and where neccs sar-y perform the reducMon

to sulfide at the timo the material is needed.

V., Fission Products:

Most of the long-outstanding orders for fission products either

have been 3M ppe d or are scheduled to be shipped soon..

VI~ Shipping negulutions~

The regulations for shipment of isotopes by motorfroight have

been accepted by the Interstate Commer-ce Cormms s ion so t bat it is

possible to ship on SOIT~ motor freight lines. The first motor

freight shipmcnt vias made on June 30~ 1948, to t}ID Ford Motor COInptmy.

Lately thoro has been considerable confusion in certain foreign

shipments becuuse the pr-opo sed D.ir shipping regulations require that

beta emitting isotopes be puekaged vl!ith less than 10 mr/24 hours at

tho surface. One airline W1S rocently declined to accept shipments

packed under thY.! current regulations of ).5 ID1!/nr at the sur-f'ace of

the p ackage , Since tho pr-opos od air shipping regulations require

10s& than 10 rnr/24 l~urs, u+l shipments or beta emitters would req~ire

much hO£ivier oorrtai.ner-s than arc now being used. Arrangcmon ts hi3.ve

been made with the Sub ....comrnittoeon shiplTICnt of radioisotopes of the
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National Research Council to revise the proposed shipping regulations.

At the suggestion of tho Corrnnittee, a working arrnngem?nt husbeon

made whereby all strong beta emitters v.rill be considered to be gamma

emittcr·s for the purpose of the shipping regulations, since only

secondary r&di8.tion comes through the shipping shield.•

VII. Oak Ridge Int~titute of I\Iuolear Studios~

Considerable d emand from tho radiois<ltope training ac hoo L of the

Oclc Ridge Institute of Nuclear Studies has developed as classos began

at the end of June, 1948. The use of radioisotopes should be greatly

increased as the traineos go b~LCk to tlwir regular places of employ

ment ..
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VIn. Source and Fissionable Material AccountabiE ty:

As of June L, 1948, the Source and Fissionable lIaterial Account ...

ability Office aasune d the responsibility for all matorials in the

vm,llt, Buildl:l.1g 103. Shipments from other Atomic Energy Commission

ins tullati ens are now actually receivcd by the Accourrtabd lit:v Office

except in those instt;~nceg wnero material is II Hot'l and must be delivered

to the 105 Building Canal for storage. ;{honovor practical, shipments

are samplod for analysis to vorify the S. F • Matorial content.

In ordor to place rospons ihi11ty for :p:u'J.terial lost or unaccounted

for in Machine Shop operations, a n()W account has boon set up for tho

""Hot Shop II in Building 101. The "Hot S-hoptJ will comply with tho S.F.

i~1atorial Aocountabilit<J Pr-ocedure in the futuro.
,.

Foll~ling is a summary of Shipments and Receipts for the month

of Juno; 1948:

RECEIPTS.;..;;0.....-;.*.... _

n

Recoivod From

tI tI tl

Genoral Electric Co., Hanford
fl n u II

II II fl tI

tl II ~l «

Carbide & Carbon Chemicals tK-25

En.tto11e Me mori 0.1 Ins titute
11 It It

U.S. Govt. Whso., Middles0x;N ..J ..
Lindsay Light and Chem.. Co.
U..S.A.S.C., St. Louis

Matorit:l,l

U.N.H .. Solution
11 It

tl It

Slugs, Uranium
It u

Rods,
Thorium
Uranium \!a.ste
Depleted Uraniu~

Enriched Uranium
Thor-ium Hi trate
Thorium Hi trato
U30e "N crmaL

B.F. Content

18.49 kg.
10.85 kg..

130..70 kg ..
42.40 kg.

133..3$ kg;..
291.66 kg.
250.27 kg.

.04 kg.
4.87 gr.
4.73 gr.

1,810.00 kg. Compound
45..36 kg. tI

28.85 kg. Uranium



SHIPMENTS

Brookhaven National Laboratory

Argonne National Laboratory
General Eleotric Co"" Hanford

» ~ n »
fl

n
II

n
tl

It

fl

tI

Slugs" Uranium
E. U. Alloy

u It

» It

No rms.L U. Alloy
US08 Nc rraa.I' Urani.um

20.98 kg..
683.78 gr.
685.96 gr.
675.49 gr.•

.03 kg/,

.02 kg.
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