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\\\\. .
A conslderable amount of additional material vas added during the wveek.
The work has progressed 1o & point vhere several days ococuld bhe spent
profitably at Chicago next week. During this visit, the sections
covering Health, Shielding, Pile Theory and Control, and Fisaion
Produets w11l be checked vith the proper parties fop accuracy and
completensas.

An attempt vill also be made to ocbtain ansvers to
many of the questions vhich have been accumulated.

A Tirst-hand
pieture will aleo be obtalned of the pile and the status of the
separation study.

Barytes in Shielding Concrete

It is now proposed to eonstruct the shield of 1 £t. thiek walls
lrested on the mide surfaces with bitumin or the squivalent and 11}
the center portion (5' thick) with the following mixture:

058¢ cement/ou. yd. 15.0%

093¢ Haydite (sand size) 15.8%
<5004 Barytes l.i" ") 58.5%

L66# Water (50 gals.) 10,
i 05

vi. feu.rt. 162" eat. vs 150 normel concrete.

The totsl amount of barytes is estimated at 1660 short tons, soeting
$17 delivered opr $28,000. The net added cost deducting normal
;ggr:gato st $3/ton vill be $2%,000. The barytes will have the
following snalysis:

Basoy 8 .90%
Ptgg3 5-15%
M 0-2
3109 1-%
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A ssmple (2 ou. ft. or 2804)

vill be at the Delaware Tenting |
Ladoratery, Dover, Delavare, Nonday, Nareh 29. This will be used

te make oylinders for standard ecrus tests and also samples

for evaporstion less. These latter will be sent to the Experisental
Stetion whare they vil) be held at room temperature 50° aad 1000 ¢,

and veighed 4aily for loss in veight.

Thess will be compared for
moiature loss witk similay sanples of noyrmal conerets mée at the
same time. '

The ineering Departwment is breparing sketches for commsnts. The
installation of thess tubes brings up seversl design prodlems, the
most serious of which invelves changes to the propose facilities
for seamning the exit tubes to determine cooling failires.

X. G. Jones )

Work on hot 4ip and slectroplated coatings vas revieved at Orassell:
Laboratories in Cleveland on Konday, Mareh 22. Hot dip coatings of
tine containing 6% and 15% alwminwm have been falrly suecessful

On small samples vhen tested at 200°C. in air, butl larger specimens,
eppProximating aetusl size, have failed in & Short time.

The only eleetroplate coating left that shows any promisge consists
of flesh coatings of niekel and oopper overlaid with a heavy coat
of lead. These samples, however,

have not yet been tested over a
long enough period of time to make a definite eonclusion possible.

Microsecopie examination has shown that inclusions on the surface of
the base metel (presumebly oxides) cause discontinnities in both
types of ecating. Piekling treatments to remove these ineclusions have
not been susecessful and wo do not believe that a sound soating ean

be obtained unless they are removed. The nierossope also revesled
that in many areas the electroplated costings wers not in eontact
vith the base metal. Thus, a pinhole falluve could allov penetretion
over a consideradle portioa of the spesimen, causing repid failure.

Sines time 1a short and the coating pProgram obviously does not look
too promising, an alternative method Yas sought. Aluminum "eans”
or aluminue twbing drawe over metal slugs swush as contemplated for
S8ite W offer a good rossilility.

At a weeting in Pittaburgh on Nareh 2% with Aluminum Compsny repre-
sentatives, the problem of acketing vas discussed in dam!. ::
Alvminum Co. 13 to start a velopment program immsdiately to deside
She best methed of jacke ad end slosure. This yr:gn- %111 e
tlesely fellowed by we and S4ge will swpply them vitk a number of
setual metel samples. VYhem these AP suseessfully jaoketed, they
vill be returmed %o hisage feor tess,
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Ribbed tubing fer Site ¥V was alse disouss

o4 at this weeting. Bome
doudt was expressed as to the possibility of manufasturing a tube
hav the tolerances spesified, dut sxXperiments vill be s
to determine the limitations involved. Aluminum 28 &% o »
vill be apecified for the present. :

The results of the Olevelsnd and Pittsburgh meetings were writtan
D in detall and the information ohtained v

a8 also diseussed at
several conferences vith interested members of TRX Division.

Hood ¥o t

During the past wveek the Westinghouse flovmeter for Reasuring the
flov of water to individual tubes in the pile has been revieved
vith the representatives of the Ho;tlnghou.ecunpany and vith members
of the Operating Division. It vas decided not to proceed with the
manufacture of similar instruments until a proposal had been
received from Minneapolis Honeywell or other similar instrument
company.

The presence of excessive quantities of chl

of Columbin River water led to & reviev of methods of protecting
the aluminum in the Pile from chloride corrosisn. The question of

methods of saxpling and of cheek analyses vas taken ap with the
Opersting Division and the

Rngineering Department. With w. K. Woods
& preliminary report oa the bolling dlsease vas completed. The
systexm Tor circulating helium in the pile for detecting the presence
of leaks was revieved with the Design Diviston who proposed that
the level of impurities be alloved to rise to perhaps 104 and kept
at this level by purging.

oride in recent analyses

I. B, Ad

With W. K. Woods the pressure requirementa for foreing vater through
the tubes at W have been re-estimated in the light of surrent ideas

on probable toleranees. The tolerances assumed vere: op 0.D. of tube,
t .0025"; on wall thickness, § .003"; on slug, $.002"., It was assumed
that the tubes would be manifolded on the discharge end. On account
of the unpredictable behavior of the flow through such a header

systex vhen partial vaporisati

on ocours, it has seemsd advisable to
chocss & design exit temperature lov en

80 that flashing in the
header vould be impossible. The saleulations are mot Yot quite
eomplete, but the felloviag figures

&re approximately correst for
250,000 XW and 1500 tubes:

Upstrean Header Pressure 350 1bs./nqg.1in.

Max. Opongtigg Fressure Inside

Cold End of Pube 200 1s./nq.in.

Flov in Worst Tube 2.8 1vs./s0e.

Mxie Qtl:;.:vuu Yoret Tude 9490, for inlet at 20°C.

Piov in Tube 2.5 19s./800.

> DECLASSIFIED



DECLASSIFIED
2. B. Drov (Qont'g., ‘IIIIIIIII'
Constrioctious in the form of noszles or small tubes nust dbe
bestvesn the upstream hsader and the tubes in order to stadilize the
flov and prevent the development of boiling. Without the re-
st:ictions, stable operationfcan be secured only by operating with
8 pressurs of 300 1bs./sq. in. inside the cold ends

of ths tubes.
For a factor of safety of 4, the safe opsrating pressure in aluminum

tubing of the gauge considered is sbout 200 1bs. If the constriction
is & nozzle, its diameter should be 0.22" and the jet velocity will
be 150 ft./sec.

inserted

The effect on the graphite temperature of maloentering of the tubes
in the holes through the graphite blocks was computed and found

Lo be negligible. Such effect as this 4is beneficial in that the
temperature of the graphite is lowered. The thermal resistance of
a uniformly distributed insulation is, in general, greater than

that. of the same quantity of insulaticn hon uniformly distributed.

ApPproximate caloulations have indicated that there is
be & high enough temperature to cause alloying of U and Al at the

ends of adjacent sluminum coated slugs, if the coating at the sides
1s sufficlently tight for the system to be operable. These cal-
culations are being refined.

unlikely to

L. _F. Babcock

The heat produced in W contwol rods, If made of boron steel, will
be 30 great that cooling must be provided. There 1s an outeide
cossibility that the heat produced in a cadmlum or cadmlium-steel
rod would be

enough smaller that cooling could be Jdispensed w'th.
This subject vill be investigated further.

Requests by Kirst for data on the
" Alsoc, a memorandum vas writte
metal would be

of operation.

Site X manual have been "1lled.

n describing just wvhich columns of
discharged from a pover pile after various periods
This memorandum should issue March 29.

J. K. Wilson

During this veriod efforts were continued to complets the in-
strumentation 1liat for Site X. Assistance was given to S. J.
Bugbeo in completing his memor

19

andum to M. D. Whitaker of March 23,
2 on the Instrumentation for Site X Pile Area. The instrumentation
needed for the chemical separaticn building 1s sti

11 undefined.
The latest proposal for the radiation meter to be

at the Site W aeparation Plant was revieved with D. 0. Notman and
V. P. Hanson. The conclusions reached were written up &s a letter
to H. T. Daniels on Margh 26, 1943,

Placed on the crane

Bome problems which might

be lmproved by calling im outside help vere
revieved in a memorandum

to C. H. Greenevalt on March 25, 1943,

Tvo memoranda vere vritten

to W. E. Kirst on the general description of
Ionization Chambers (3/26/&3) and Beta Ray Counters (3/27/43).
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Detailed caleulations on the shielding of the separation plaas at
813 V have been revised and vill be reporied shortly. It Mes boon
found that the ssattering of rediation of 1 Nev or lees KRy presemt
8 ¢snsideredly greater hasard then the scatteriag of 2 mev redistion,
™e spectral distribution of the »

oures must therefore Be e¢onsilered
in the design of sueh items a3 labyrinths or Pipes threugh walls.

Caleulations on metal handling buckets and gir Gusts (letters to
J. P. Sinclair, 3/25/4%) } sud on the by-produot st

orage tanks at
Bite X (letter to W. C. Kay, 3/27/43) have been reported.

J. _A. Wheeler for Neek !gg&g‘ Karch 20, 12&2

Safe Distance for & Ton Batch Radicactive Sodlum in Cooling Water
3hield of W Pile

A half ton bateh of metal freshly dumped from the pile at Site W and
accidently spread out so every pilese is

visible a half mile avay
¥il1l not give an observer &t that point as mush A8 a2 tolerance dome
of gamma radiation, According to the result of calculations made
at the request of D. 0. Notman . '

Redinactive godium formed by the reaction
nb § 2T (A128) gk, 24

vVill be ejected from the aluminum liners into the caling water by
fast neutrons during the operstion of the Pile at %. It effect
has to be taken into account along vith the activity produced In the
vater itself. '

Calculations on the *hergy to be dissipated in the shield of the pile
at Site W and its distribution 8NONE gamma raeys and fagt and slow
neutrons weres carried out in collavors

tion with T. Drev and reviewved
. If one hydrogen atom 1g liberated
for every ion pair formed in rosin By a fas

t neutron, the gas
.3 om? of hydrogen per om? of
shield per day in one type of shield at Pressnt under conaideration.
Burton {s now carrying out an sxperiment to test vhether the

much smsller than the very :
conservative figure assumed. This end other points in connection
wvith the shield Problem will be reviaved in Chiocago on Monday
snd Tuesday.

Work on muslear Paysies in Progress at Chicag ves revieved on
uxpmuumnmu. ‘
The problem of ecmtire

1s vas disenssed wish Burray. In somjunstion
vith Teller, he has develeped methods for dovernining:
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3. the effectiveness of & control rod as a funetion of
its degree of insertion;

b. the distridution 5f hgati produstion slong the length
of the econtrol rod; and

the effect of the control rod upon the rate of

Production of heat in portions of the plle near the
control rod.

The methuds and some typical results are ROV avallable for use here.

Mulliken srranged a conference on the subject of manuals nov in
process of preparation. An agreement was msade for the interchange
of flgures and charts betveen the various manuals in rreparstion
in acecordance vith the plan for making each c¢chart as generallv
useful as possible.

in # discussion with Secborg on the
for the final product, 1t vas brought out thst there is no point
in reducing the beta and gamma

rey radioactivity of the associated
fission products to & level very much lover %
+*

han that corresponding
Lo the natural gamma ray radloactivity Jdue to element Gh itmelr.
The fact that the latter activity is not yet measured, therefore,
makes necessary some care in specifving the desired reduction 1in
activity for the product,

problem of setting specifications

A second vhyeiological factor in determininc the degree o purification
0 be required for the final

product !s the dosage due to neutrons
generated by alpha particle i

mpact on nucle! such as those »f
1tthium, berylliam, and fluorine.

The chloride would be much
preferable to ths fluoride from the point of view of neutron
genaration.

A Lhird aspect of the specificstion problem 1s the
of a chain reaction in the vroduet.

tions on the amount of product which can be collected together ot
one time, except vhen the material ts sufficiently A1lutsd with
-water. Under this condition, safety against & chain reaction ia
 guarantesd: addition of more water only mekes the multiplication
factor lower, quite in contrast to the case where the product is
nst in eolution and vhere the add!tion °f water or the arproach of
wood Lr other hydrogen contalning material may bring the svatem
‘nto a chain rescting state.

rossible danger
Thia possibil!ity puts limita-

" - - - o

The yroblem of reflection of gamma rays from wells has been further
analyzed with tha help of Mrs. Monk. The dosage due to Aiffuse
reflection of 2 millton volts gamma rays from an extended surface,
relative to the dosage due to the incident beam is given in the
folloving table for % Aifferent angles of incidence of the
erimary beam:

o DECLASSIFIED
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Angls of Incidense
Og (perpendicular)
° (grasing)

&

The given figures epPly to a vall of
case of a material like lead, the
increased by the mechanism of formation and gnnihilation of positrons.
The excess 1

of radiations from the vater cooled pille due to
eracks betveen boron steel bBloeks was anhlz:od in c¢ollaboration
vith Worthington. With 1/16" cracks between 1' borop steel slabs
overlaid with enother layer of 1* boron steel slabs, the craoks
in the 2 layers being out of phase with esch other, 1t vas
¢stimated that the leakage

would be incressed by the factor 1.3
over the normal value, except

at the intersection of cracks in the
? layers vhere the tiny ehannel would let through & radiation 1.7
times &= great as that penetrating & solld 2" boron steel slab.
The results are only spPproxi

lov atomie number. In the
cosfficlent of reflection is

mate dut indicete that a tolerance of
1/16" or less is adequate to meintain the dssigned level of pro-
tection..
L. Sguires

The curreat status of the
vith members of the Siten
It vas concluded that

in the equipment being
if:

bismuth phosphate proceess wvas discussed
¥ ard X Operating Divislon on 3/22-3/2%,
process as nov visuall

j zed could be upsrated
installed at X for the wet fluoride ;r.cess

a. Cell #4% s used .

b. the volume of wash vater reduced to

about 10 times
the centrifuge calculated volume;

and

& "milking” preclpitation used to reduce the total
precigitate volume prior to solution and trans.'sy to
Cell E)o

There is reason to bslieve that all these conclualons cun be met
and therefore that the phosphate pro

CoO8s can be considsred for
immediate use at X, if this is reguired.

The Metallurgisal Laboratory vas visited on March o8, 25, and 26
to mttend a dlscussion with the Operating Rivision and the
Chicego chemisal engineering group on Site X facilities. The
following points wvere ocovarsd:

1. Jopizatio AF3. One ilomization meter will be per-
manently installed In A 0ell to obtaim the ral Iintensity
level therein and to indisate vhether it
enter the

is safe for a man to
sell for a detailed womitoring of intensity. Onv meter

o DECLASSIFIED
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vill he permansntly mounted en eash operating g? board in
the contrel gallery and near the precipitatoy som D. YThres
portabls meters for general area monitoring will be provided.

2. %ﬁigg_g;gggg%l._ Present plans for these fasilities were
revieved agreemant reashed with the exception of

1
of the "dry vells" for gheeking tank lsakege. A modified
arrangement will be submitted to the Deaign Division.

3. L chanl or Disso + Proposed design seens
satiafaotory. WAS suggeste

& television transmittsy be
he actual losding of the diasolver.

h. Bpegifications for Prosess Chemicals. Specifications
obtained fron Purchasing vers 4

scussed &nd resommendations from
the Chicago chumiosl groups obtained.

located s0 a3 to obssrve

5. Cell Arrangement. A detailed layout of the equipment
in Cell #% wvas e for one complete wet flucride decontemination
cycle (one oxldized and one reduced precipitation). Four equipment
Eieces are required, a precipltator, s centrifuge catch tank, &
skimming” tank (all 3' x 5' tanks} and a 26" centrifuge. As
noted above this equipment can also be used for the phosphste process.

6. Sampling and A%glglis. The results of the discussion on
‘this subject ere eummarized by Greagor.

M, F. Acken

¥uch time was spent in preparing o revised material flov sheet
for the metal solution and wet B extraction steps. The necessary

data vers slso cbtainsd av Chicago for the preparation of a similur
detailed flow shest for the wet F decontamination PEOCESS .,

The semi-works group at Chlcago under Smith have confined their
vork during the past veek to the wet R extrasotion end decontaminetinn
steps. Further work by Suttontsgroup has made the BIPON TTocess

look very sttrsetive. The experimeniui program on this process
will include the folloving:

1..Bffect of a second oxidation - reduetion cyele on the
reduction of fission ectivity amxsoeiated with the product.

Study of methods to effect & reduction in volume of solutions
ussd. 7This is important frem the standnoint of adentins the
BiPOL process to the 8ite X squipment designed »riginally
for the wet B process.

Control of particle sisze to effect faster filtration of
the slurry obtained by precipitation from the raduced molution.

Investigation of decantation as an slternative ts filtration
or eemtrifuging. '

5, F.,!" ration on & semi-vorks scale of the process ataps
° ovla. the initial BiPOy preeipitation.

o JECLASSIFIED
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Purther vork Setton's group oan the Neyd )
s revesled gn neconsity for

, : relep: & meve satisfaotory
suppert than veol for Er3(POIN adscrhent. This develop-
nenit has oatablished the BiPO, as the ohief candidate " .
for immediate displasemsnt of the wvet B methad. Adsorption methods
st1ill appear desiredle, howeveyr,

from & les:z renge stasdpoint and
experimental vork will go forvard as planned.
iames 4. Collins

The Ketallurgisal Leboratory was visited Mareh 24

and 2% to centasst
the engineering and chemical groups In relation to the status of
the testing prog

ran in wvhick the resistance of constuction
materials to shemiocal corrosion and decomposition by rediant energy
1a deing evaluated.

mi eate

M. D. Petorson and V. W. Armstrong have continued their investigation
of the solution of uranium in nitrie asid. In thair runs, sasples

of 18-8-%8-Cb, 25-12-8-Cb and 25-20-8 were inserted in the solution
tank. These tests should be completed shortly and the corrosion
data available.

Arrangements vere completed with J.
Brown of the Technieal Division of the Engineering Department with
three 2-1iter samplea of liquors containing aluminum and mercury
fons vhiagh are typleal of eonditions axpected in the solution

tank when diesolving jacketed metal \ ieners. Thess vill be used Lo
evaluate the effect of mercury and aluminum on the rate at vhich
18-8-5-Cb and 25-12-8-Cb are attacked by the solution liquors.

Due to an oversight, corrosion samples vere
seni-wvorks equipment when runs vere

are available. These semi-works data are urgently needed as checks
on synthetic laboratory tests and ar

ts vere made to have
samples inserted in the egquipment in alg ™Ins .

The testing progrem at the Experimental Station i{s going forward.
Evaluatione have been completed om aeid resizstant brick and
recommendations made

to the Design Division for comstrustion materials
for the fume disposal

stack in the 200 arsa.
Eadistion Tests
The orig

V. P. Torrey to supply M. H.

not inserted in the
in progress and no nev results

inally selested vire samples to be used for evaluating aha:gon
in eleetrieal resistanes vith exposure to rediant emergy ¢o aot le
themselves to examinetion and strip sasules have been reguested.

Ths suppliers of the vire sanglies vill he contasted as seca as
possible to get insulation in strip

o DECLISSIFIED
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Initisl tests ovaluating the effect of radiatiecn on tho’:;;uieal
Properties of Saran, and further tests on Keroseal and are

in progress. In these tests, the use of intease bets rediation
resvited in sensideredls hoat of the spevinmens and 1t was feolt
that this heat may have affee the samples ss much as or more
than just the rediation. Inasmuch as the bets Ay gensretor could
not be operated at the lovw ene levels desired { eh wewld not
produse heating), it was deoided to gsupplement these tests vith
extendad exposures to less intense camme radiation which would not
eause heating. However, it was not possible to operste the

geamma ray generator (X-vay tube) continucusly at the pover level
dosired. Another potential sourcs of low ome radiation is the
large Coolidge phthode-ray tube of the Chiecago Institute ana
they are boing eontacted in reference

to use of this equipment. As
soon as the Meeessary arrangements ean bde made, these lov energy,
long-time sty will be carried out

0. H. grag' er

Analytica) requirements for process control at 3ite ¥W, based on
the wet B separstion pProcess, have been obtained from the operating
group. Preliminary discussions on sampling techniques and
laborstory methods vere held ¥ith the %ite X group at Chicago the
latter part of the veek.

Suticn's %rouy et the Metallurgical Laboratory has had poor rewults
vith “r.{P0O )y - &lass wool sdsorbent vhen scaled up to a 12" ecolumn.
They hate not been able to brepare & vell packed, uniform column
with this material, and have encountered furthner difficulty in
segregation and layering of the phospheate component. This grouyp
vlans to svaluate other supports anG pri

nelipal adsorbents as they
are made available by the scouting work of Boyd.

/11
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