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Research and Develcpment

Progress ¢f work gepnerally for product depariments wes favorable. Some degree
of delay occurred when experimental facilities coperated by others were not
aveilable as early as expected.

The strenucus efforts to briag sxpenditures to the dudget limits began to
take effect, but the situation will be a trying one for the balance of the
fiscal year.

The Commission was advised of additicnal areas of research and development®
activities in which the Laboratories believe that a real contributicn can
be made. Plans were mede 4o present these items in a formal way for fuller
consideration.

1. ZXEeactor ard Fuels

Substantial progress was made by several off-site vendors in developing
processes for producticn of 3-D-F-size rivbed and KER-size ribless
Zircaloy process tubes. The Naticnal Carbon Company has been develop-
ing low density (1.2 g/cc) grapnite for reactor use. First samples
received by HAPO were of satisfactory purity.

Extended fabrication development programs on hot-pressed I & E and vacuum
canned producticn fuel elements were zompleted and 250 slug lots of each
were prepared for reactor loading.

Three altermate core designs are under consideration {in the fuel =lement
test reactor preliminary design study. Total reactor power now c¢ontemplated
i1s 150-200 megawetts. It will be recalled that the AEC plans to make this
resctor available Zcr private industry bhids.

Development of improved primary and secondary crifice combinations for
use in K reactor Zringe zomes is virtually completed.

Preliminary studies indicate that recycling of plutonium is applicable

Lo pressurized and bolling weter-type reactors as well as the Do0 types.
Estimates of plutonium fuel cycle costs on government finencing bases
indicate that with current technology plutonium enrichment will be cne
and one-half to two times as expensive as alternate U-235 enrichment as
applied in PWR, EBWR, apd SRE reactors. Presently projected regearch and
development programs are designed to achieve competitive situations.

Pirst irradiation tests of the concentric tube UOE fuel element concept
were completed.

2. Physics and Iastruments

The limiting enrichment, from a auclear safety standpoint, of a large
mass of uranium metal was calculated to be 5.5%.
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An exponential pile was built for reactivity measurements on I apd B slugs
in a C-Reactor lattice. Buckling measurements were made on 1.4% enriched
uranium I and T siugs at two lattice spacings in contipuaticn of work
previcusly reported. Basic data for temperature coeflicient zalculaticns
were obtained from peutron d4iffusion length measurements in a heated
graphite stack.

Reactivity measurements were made in the PCTR of patursel uranium rods
of ©.925" diameter at three different lattice spacings. Work was aiso
done on large diameter cored elements and on 7-rod clusters.

Progress was made in correlating existing exponential pile data with
reactor latilce theory.

The experiment to determine the safe enrichment limits Jor U03-water mix-
tures was begum in the PCTR.

The analog computer is being debugged. IJircults were develoved ta
similate sxcess power, coolant loss and manual scram Jor the reactor
coolant boilout problem.

A 330 cubic inch plastic scintillator and a 14 -inch photomultipiier were
studied for applicaticn in ithe Body Monitor. Improvement over the per-
formance of similar scintillators in body monitors at other sites was
obtained.

Work was begun on a tramsistorized Alpha Hand and Shoe Counter. The
overall instrument vclume will be 20% of the present fourfold counters
and detection sensitivity will be 50C d/m.

Work continued on the dual filter alpha air monitor which can be set 30
alarm a% ope-twentieth of the previcus level.

Several nuclear safety problems were studied including the efZfect of plu-
onium builéup in slugs on dissolver safety, specifications Tor handling
1.5% enricked fuel elsments, procedures for casting cervain plutonium
shapes, and fabrication of plutonium fuel elements for the PRPR.

A design of a zirconium, high pressure, in-reactor tube for the KAPL-120
loop was rescmmended which will double the Zlux in the locp anrd is based
upon proven zirconium fabrication techniques.

3. Chemical Research and Develcpment

Investigation of kinetic factors influencing the Purex system included:
{1) =ffects of non-ionic surfacants on uranium transfer rate; (2} normal
butyl tetra aydrofuran behavicr as a separations process solvent.

Neptunium is found to be present as Neptunium(v) in the Purex co-deccn-
tamination cycle. The (V) form distributes preferentially into the aguecus
phase. 3eduction to Np(IV) together with high acid and low organic satura-
tion coax the Np into the organic pbase. This permits 1is more convenilent
recovery.

1231884 N |
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Basic deslign features feor an orgsnie phase continucus codecontamination
cycle extracticn columm (JA) were provided to CPD.

Dissclution of zirconium in stainless ste=2l esquipment appears feasible.
Zircopium is atitacked by NHELF, WH,0H systems at a rate of 0.3 to 0.03
mils/min. Attack on stainless steel is about 1.0 2il/month. The
capabllity of existing separations facilities to process power reacter
fuels would be greatly increased by successful integration of this proce-
dure; this could be 2 significant breakthrough in technology.

Wet chemical measurements for iodine-131 cn vegetation samples are sub-
Ject to a significant lLoss of iodine. As funds permit a chenge <o routine
gemma spectirescepy Wwill be mede. Gamma spectrometry has also disclosed
the uptake of Zn~55 by animals and persons drinking Columbia River water.
The concentraticn of Zn-65 in Columbia River wvater in the Tri-City area
demcnstrably sexceeds that near Portland.

Fuel clad with *ke promising aluminum alloy M-388 will resuli in effluent
wvater. with long-lived Fe-39 concentrations several orders of magnitude
above that now cbserved.

The use of coulcometric measurements for plutonium in dissolved irradiated
fuel sclutions in lieu of present radlochemical assays appeers feasible.
A marked reduction in the volume of solution (and required shielding) for
analytical panipwiations is foreseen.

Geological studiss have outlined deep basins on the basalt surface. It is
conceivable that highly radicactive wastes could be pumped into these
depressions without contamination of the mobile ground water.

Conditions for testing the feasibility of cridbing scavenged TBP plant
wastes have been defined. Successful demonstraticn will permit the removal
of 10,000,000 gailons of wastes from underground storage tanks.

The surface area of U0, was increased 2.5 fold by reoxidation to U308 and
reduction to U0y in a Tluidized bed system. Previous studies indidate a
correlation between large surface area and nigh density sintered U0s,
needed for oxide fuel elements.

W, Biology

Contaminstion of plankton in the Columbia River reached the highest values
ever recorded--up to 0.1 ue/g.

2085 s found in another rat <hat had been exposed to reactor effluent
as drinking water.

Several chemicals were tested for theilr effectiveness in removing internally
deposited plutonium and ruthenium, with negative results. Detectable blood
plutonium concentrations in pigs ccecurred within an hour after they were
intratracheally =xposed to plutonium nitrate.
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No apparent harm resulted from 45 pe Il3lfday fed to pigs for three months.

Based on turnover studies of ruthenium oxide in lungs of mice, 3 x 10'9Jpc
Rul080,/ce air should yield a dose rate of 0.3 rem/week to human lungs; the
currently accepted limit is six times greater than this.

A reverse temperature effect of the lethality of radiation on yeast cells
was observed. Tritium was more effective at 20 C than at 30 C.

Plants with killed roocts absorbed as much or mere of several radiocactive
substances as plants with live roots, Surther indicating that a passive
role taken by plant rocts :in 2bsorption is important in uptake of many sub-
stances, a notion that is contrary to some current theories.

Technical and Cther Services

Progress on Qperation Pecl was satisfactory; cooperaticn by all product depart-
ments was exuremely helpful.

Feasibility and scoping studies for the I.P.D. reactor data center were comp-
leted, and the %fask was zlcsed cut.

An apparently practical system for matching qualifications, neesds, and interests
against HAPO-wide opportunities was formulated.

Statistical services and consultation continued at a good professicpal level
and in good volume. Ome topic of major importance has to do with the £ight speci-
fications con final preduct.

Drinking water in the Pasco-Kennewick systems contains meore radicactive

material now than has ever been measured at these locaticns in the vast. The
average 4otal beta measurement at the Clover Island pumping staticn for February
was 3.2 x 107 pc/ml compared to 1.k x 107° Pcfml a year ago.

There was cne confirmed case of plutonium deposition during the month. The total
number of cases on record to date is 1%8.

The Columbla River Advisory Group meeting, held February 7-8, was well received.

Radiographic and other testing work on the zirconium process tube program
started on 2 modermstely large scale this month in the 221-B Building. The pipe
gallery of this building affords a reedily accessible, shielded facllity in
which it is possitle to handle the loug tubes.

A questionnaire on the services of the Technical Information OQperation is
rapidly taking shape. It is anticipated that the questionpaire will help

in determining a proper level of service as well as providing an indicatiocn

of performance in the function. Concurrently, a brochure on Technicael Informa-
tion's reference rescurces and services is being written.

In response t0 a request from HOO-AEC, Technical Information began selecting a
group of reports relating to the separations process for ultimate release by
AEC. These include HAPO reports on Redox and Purex, Tasks 1, 2 and 3 in the
23%-5 process, and the U0, recovery process.
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Supporting Functions

The foree increased by one to 1176.

The Armed Forces Special Weepons Training Program was concluded on February
13.

The Manager's annuel information meeting was held on Fetruary 20. Three
luncheon information meetings were conducted during the month with a total
attendance of 88 exempt personnel.

Tirty-~five suggestions were received “rom Hanford Laboratories employees
during Pebruary, Tepresenting five suggestions submitted per 100 eligible
employees.

There was a slizht inerease in pension and iasurance plan participation dur-
ing the menth.

Technical Perscnnel Placement activities showed recruiting of 35/MS candidates
at a favorable level and Ph.D. recruiting somewhat helow requirements.

Laeboratories perscnnel worked a total of 185,176 hours with ne disabling
injuries. The medical %reastment frequency for the month was 1.73 compared
with 1.33 for the previous monin. There were 5 security violation incidents
during the month, continuing the unfavorable trend.

raveling auditors from Acsounting Services began their audit of Hanford
lLaboratories Operaticn during February.

Tentative budget estimates of personnel by compeonents and assignments were
submitted to Contract Administration. Closer estimates are dependent upen
decisions as to levels of HAPO research and development and the allccation of
the work among HAFOQ components.

Four favorable FY-1557 tudget adjus<ments in the total amount of $337,500
relieved part of the axtreme pressurs cn the (Operation to complete the year
without overruns.

Ao

Manager
HANFORD LABORATORIES

T ITLASIIAIED -
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REACTOR AND FUELS RESEARCH AND DEVELOPMERT CPERATION

TECERICAL ACTIVITIES

A, FISSIONABLE MATERIALS - 20C0 PROGRAM

1. METALLURGY PROGRAM

Corrosion Studies

Reaction of r=nium with Orgapic Coclants. Studies of the reacticn of
uranium metal with organic coolants to iform uranium carbide have been
reported in recent months. During the month tests were conducted to
study the conditicms under whieh the reaction oecurs and how it might
be controlled. It bas been shown that hydrogen pressure in a closed
auteoclave system has a very stirong effect cn the rate of reaction be-
tveen the organic coclant and uranium metal. A bare wanium sample was

ttacked omly after 21 days in monoisopropyl biphenyl at 400 € in &
system vented regularly to maintain the total pressure below 200 psig,
wvhile a correspcnding sample was completaly destroyed in seven days in
a closed system in which the pressure built up to 750 psig. Uranium
metal pieces completely canned in aluminum are perfectly protected,
while pieces canned in :imperfect (or pre-defected) cans are largely
protected. A sample with a 1/16 hole in the can showed no swelling
after 28 days in monoiscpropyl biphenyl in a vented system at LOO C,
while a2 corresponding piece in a closed system was badly swollen after
17 days.

Eutectic Mixtures of Orgenic Coolants. French and Epstein{l) of KAPL
have suggested that eutectic mixtures of purely arometic hydrocarbons
be used for reactor coclants rather than aromatic compounds with po-
tentially vulnerable aliphbatic sideckains (such as monoisopropyl bi-
Phenyl). Caleculations were made %o determine the theoretical vapor
compositions and vapor freezing points of these mixtures 2).

These calculations indicate that it is possible to have a mixture of
purely aromatic compounds with a freezing point below 25 C whose vapors
will be of a ccmposition that will also have & freezing point below
room temperatiure. Such a mixture would not plug gauge lines, etc.,

as previgus mixtures have decne.

A program has been started toc verify several of the more promising
thase diagrems eXxperimentally. Scme arcmmtic compounds are on hand,
and others are being purified.

(1} KAPL-M-FEF 1, "Preliminary Consideration of Phase Relations in
Systems of Diphenyl and Terplienyls and Other Arcmatic Hydro-
carbons,” N. E. French and L. F. Epstein, 10/15/56, Unclassified.

(2) Ew-L48427, "Boiling Points, Vapor Compositions and Freezing Points
for Same Aromatic Hydrocarbon Mixtures,” ¥. C. Bowen and C. Groot,
2/13/57, (Unclassified).
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Effact of Aluminate Ion on Corrosion Rate. Recent experiments have
indicated that a2 basic solution of aluminate ion inhibits the uniform
carrosion of aluminum. Laboratory tests apnd ELMO-9 tests are cur-
rently under way to verify this effect. Samples of 1245 aluminum
which were exposed for two weeks at 90 C to a soclution of 0.25 ppm
aluminum of pH 8.9 were corroded to the same extent as szmples exposed
to neutral distilled water. This corresponds to a lO-fold reducticn
of the corrosion which ncrmally occurs at pH 8.9.

Effect of pH on Corrosion. Experiments are under way t¢ determine the
pH of minimum aluminum corrosion at temperatures up to 350 C. Coupons

of aluminum enclosed in six stainless steel tubes containing .2 M
acetate puffer solutions of pd 3, &, 3, 6, 7, and 8, and
meintained at the desired temperature in an autcclave. At 300 and 2850 C,

the minimum corrosion occurred at pE 3. The pH 4 solution was only
slightly more corrosive. At 250 €, ithe minimumm corrosion occurred at

PE L.

Effect of Galvanie Current on Corrosion of Aluminum. Gelvanic accel-
eration of aluminum corrosicn does not exist st 125 C in potable water.
Several experiments were conducted in which three ccupons of 1245 alum-
inum were corroded in an autoclave ip mixed tap water and distilled
water under coaditions of low flow. A battery connected across twe of
the coupons made one of them the anode and the other the cathode with
about a2 gne volt drop between them. Exposures were made for various
periods cf time from two days to five weeks. There was no consistent
difference in corrosion between the ancde, cathode, and control samples.

Corrosion of M388 and MYQO in 363 C Water. Uniform corrosion rates of
M388 apd MUOO aluminum alloys in recent low-flow autoclave tests at
363 C are greater by a factor of two than those in static systems.

Static corrosicn tests at 363 C, now in the fifth month 2t Hanford,
indicate that the intergranuler corrosion rates for M388 and MLOO are
2L apd 14 mils/year, respectively.

Detecting Surface Ineclusions in Aluminum by Autoclaving. Autcclaving
of fuel elements has proven to be a sensitive test for many surface
imperfections in the alumimum Jjacket. The current minimum sutoclaving
cycle of forty hours delays the information obtained in this test
about two days behind the production of the fuel element. This un-
desirable lag time might be cut down if it could be established that
& shorter cycle provides 25 sensitive a test and as corrosion-
resistant a film on the aluminum as the current forty-hour period.

Te this end, inclusions of several foreign materials were introduced
into aluminum coupeons by pressing. These coupcons were hest treated,
quenched, etched, and autoclaved in 2 manner similar to process fuel
elements. The forty-hour autoclave tresiment was interrupted at two,
six, and 13 hours and the coupons photographed. A comparison of the
various pictures disclosed that the appearance of the inclusioms has
not chenged appreciaply in the pericd 13 to 40 hours. No new inclu-
sions appeared after six nours of autoclaving.

W 1231849 e
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Radicmetallurgy Examinations

Post-Irradiation Annealing Studies of Urznium. The investigation of the
effects of posi-irradiation amnesling on irradiated uranium was continued
by annealing twe samples, having 618 MWD/T exposure, for two hours in the
gemme phase region {S00°) and then furnace cooling.

A comparison of the pre and post annealing properties revealed that
numerous macrocracks were formed in both samples by the annealing and
there was a maximum observed change in linear dimensions of two to three
percent., The density of the materiesl after annealing was 18.627 g/cc,
as compared with 18.860 g/cc for a similar piece of unannealed meterial,
and the bardness decreased from ©1.0 to 35.5 Rockwell,.

High Level Examination and Cut-Off Cell (Project CG-682). Authorizaticn
of tbe remaining design funds for Project CG-602 wes received on Feb-
ruery 1, 1957. The project design is being rescheduled and design com-
pletion is expected by June 1957. Previous cell wall thickness calcu-
lations indicated that l38-inch thick cast iron walls would reduce the
radiation level tc © mr/hr at the outside of the cell. EHowvever, these
caleulations were found to be in error and at least 22 inches of cast
iron shielding will now be required.

Fuel Element Test Reactor - Prelimipary Design Studies

Schedule. reliminary design scoping of a Hanford fuel element test re-
actor was contirued. To complete this work by July 15, the following
schedule of completion dates for several phases was established:

Preliminary Englpeering Data March 1
Preliminary Design Scope Mey 15
Scope Specifications, Rough Draft July 1.

Power Level. It has become apparent that the power level of the FEIR
carmot be higher than 150 to 200 MW if <he cost of the resclor does not
exceed the amount requested in the budget. Since this reactor would be
constructed on a limited budget, special facilities such 2s small test
coolant loops will not be included in the hasic reactor design,

Core Design. Three alternate core designs under consideration are:

1. A graphite moderated reactor with 158 tubes arranged on a 10-inch
square lattice. The size of the core is approximetely SxBxlk feet.
A eriss-cross lattice is used with fifty tubes coriented vertically
and the remainder horizontally. The active zone length of all
tubes is eight feet.

2. A graphite moderated reactor with 156 tubes arranged on a 1O-inch
square latiice. The size of the core is approximately 1l0x10x12
feet. This alternate also has a criss-cross lattice with forty-
eight vertical channels and the remainder horizoatal. The active
zone length cf all tubes is ten feet.

3. A heavy weter moderated central zone with graphite moderated side
fringe zones. The core size, number and arrangement of tubes,

1231890 IR
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and active zone length is the seme for this altermate as for (1).
Selection of the alternste which will be scoped 1n detail will be
based on an analysis of the construction and coperating economics.

Various arrangements for structursl suppert and assembly cof moderator,
thermal shields, and biological (ﬁﬂﬁ shields were spudied. The accom-
modation of vertical and horizontal process tubes will utilize Tour
of the 3ix faces of the unit. Preliminary studies indicate the feas-
ibility of separating three of the four faces from the supporting "B"
shield frame to permit thermal expansion. Because the fourth or
bottom face will serve as supporting member for the mederator, limited
movement and coptrol of thermal expansion will be necessary.

Cooling System., Consideration has been given during the past moath to
‘he selection of an cptimum cooling water supply system for FETR.
Plapning 15 necessarily fluid because cof the preliminary pature of the
regctor. Present plans call for the possibpility of single-pass cooliag
with proecess water for the entire reactor and an avallable supply of raw
water sufficient to cool most of the reactor by use of liquid-liquid
heat exghengers. The actuel split between single~pass and recirculation
cooling will chenge with time, depending upon the needs of potential
customers., 7 is theught that few if any recirculaticn loops will be
initially installed unless specific requests are received for them.
Future recirculation loops would be supplied by the customer with FETR
supplying raw and deicnized water for the loop. For purposes of cost
estimation the meaximum raw water flow from the river has been set at
about 30,000 gpm, th about 10,000 gom of this flow available for
process water.

Structure. A preliminaery investigation of a contaimment structure for
the FETR was started. Comparative studies will be based on puildings
with gross volumes of 1,000,000 cu ft designed to contain a pressure
surge of up to 25 psiz. Spherical apd cylindrical shape buildings

will be studied. The structural materimls to be considered are steel
and concrete or combinAtions of the two. Preliminary cost figures were
developed for a 125-f% diameter Hortonsphere. Based on actual construc-
tion costs at an Fastern location, the steel spherical enclosure with
concrete footings was estimated to cost approximately $1,200,000.

lattice 3tudies. A flux pattern was computed for the FETR on the basis
of 2 10x10x17 lattice unit design. A buckling of 50 wms assigned to
the center region. The buckling reguired from the so-called driver
region was found to be zero., The four rectanguler faces of the reactor
vere enriched with UR35-a1 material, but the ends had no enrichment.
This divided the reactor into 27 regions. The average flux was then
celeulated for each region and from this, the power.
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# Uranfum Power Total

No. Region or Equlv. MW MW
L High-flux region- center LOs0o 36.23 36.23
2 " sides 1400 8.57 17.14
2 " top & bottom 1454 8.90 17.30
b " edges 493.33 3.02  12.08
2 Driver regions- centers 1320 .73  1l.k&

b " top & bottom Lio- 1.3 5.24
L " edges TOU 2.09 8.36
8 " corners 146.66 e 3.52

A total of 111.8 MW, exeluding the materials test facilities, is ob-
tained by summing the last column., The fraction of the reactor
occupied by enrichment (5T®) is considered undesirably high and further
studies employing larger core dimensions or D,Q moderation have been
initiated.

Calculations were made on buckling of graphite lattices using X-process
tubes and 1.336" slugs, enriched uniformly to 0.54% 7-235, on a 10"

spacing for graphite densities of 1.4, 1.5, 1.6, 1.7, 1.5. Tkese cal-
culations were mede with and without graphite stringers surrounding the

fuel tubes.
2/cm3 Without With
Graphite Dedsity Stringers Stringers
1.k eh.3 151.3
1.5 1.3 160.8
1.6 T6.7 171.5
1.7 82.6 178.6
1.9 187.2

These buckling values are much too low to solve the problem in view of
the required (critical) buckling of 227 for the entire reactor. The
utility of 0.64% eariched uranium fuel is considerably improved in
lattices with smaller spacing and higher graphite demsity than those
considered so far and is particularly attractive with Do0 moderator in
part of the reactor. A report on these results is being prepared.

Basic Metallurgy Studies

Radiation damage <o the crystal structure of molybdenum is under inves-
tigation by an analysis of the x-ray diffraction lines. Specimens
irradiated to various exposure levels up to a maximum of 1.2 x 1020 gvt
fast flux reveal increasing broadening of the lines with increasing expos-
ure. The lattice parameters, however, first increamse with exposure and
then revert to approximately the unirrsdistad values for maximum expos-
ures. The dimensions of the body centered cubic unit cell ingreases to
a2 mpaximum of ©.05 percent above the unirradieted values at exposures of
6.0 x 1029 nvt and then decreases to a value that is 0.004 percent less
than unirradiated values for exposures of 1.2 x 102° nvt. A memsurement
of all possible interplaner spacings shows that this phencmencn is non-
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preferential in nature. This observed shrinkage of the unit cell at
high expcsures is not reasdily explained by existing theories on radi-
ation damage. Initial annealing studies are in progress in an attemp:
to determine the types of dsmege that have occurred during irradiation
by observing the kinetics of the recovery process.

In conjunction with studies in the preparatior of high purity uranium,
a small charge of high purity electrolytic uranium was fused intoc an
eight-grem button in the NRC vacuur furnace. Apalysis of the uranium
button indicated an increess in the iron carbon and silicon content
compared to the original dendrites. Mueh of this increase is attributed
to the inelusion of "fines"” with the large dendrites in the charge and
also to the present method of storing and cleaning the electrolytic
uranium prior o melting. Further melts will be attempted. Work has
been done to eliminate uranyl chloride that may be presenpt in the salt
system. Potassium sulfide 1s added §ndqtheﬂfollowing reacticn is,pos-
tulated: 2UO,Cly + 3K 8 + UCl, (gas;=I00 © 5 2uC1; + €KCL + S (gas)
+ 2805 (gas). This conversion eliminates deposition”of uranous oxide
at the cathode. Investigatica of this process will continue,

The study of reacter induced changes in the microstructure of fission-
able and non-fissionaeble materials is contiouing in order to substan-
tiate present hypotneses and theories of rediation dapage. Two addi-
tional precharacterized and replicated metallographic specimens of
uranium irradiated to an approximate Lurmup of 0.06 and 0.09 percent,
respectively, have bDeen replicated. For further compariscns each
specimen has been etched by ionic bomberdment and replicated. Prepar-
atlcn and apalysis of these replicas by optical and electron microscopy
are in progress.

iIncidental to the study of the diffusion of xencn in silverl, experi-
mental data becsme avsilable permitting the calculation of the thermal
neutron abscrption cross-section 2or xenon-124., This value is 74 barans
based on an experimental half-life of xenon-125 of 19.3 hours at a
gam%a energy of 0.19 Mev and a2pn average integrsted exposure of 1.19 x
1 ovt. Data and methods of calculation mey be seen in IW-48728 {to
be published;.

Rew Fuel Element Development

~Fuwel Element Inspection. Further improvements have been mede in the
laoner tube Prost Test equipment %o permit attaimment of greeter power
cutput. The impedance ¢f the ipductor loop was reduced to the ultimate
minimum by encesing the fuel element heing tested in an intermally
insulated, externally water-cooled bress itube electrically connected
to the bus bar leading to the remote end of the removable inside in-
ductor tube. With this arrepngement the sensgitivity of the test is
increased z2nd the time required in completing each test run 1s apprec-
iably reduced.

- Evaluation of 3ylvania I&E Fuel Elements. A shipment of 192 vacuum
bot-press canned I&E slug-type fuel elements fabricated by the Sylvania
ERlectrie Products Company has been received for testing and evalusticn,
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Tc date these elements have been checked for dimensions, surface
quality, closure soundness (Dy-Chek), and externsl Frost Test. Owing
to the post-pressing cleaning treatment given these elements at Syl-
venia, the surfaces are undesirsbly rough and irreguiar. Eight OD
Frost Test rejects were found and 35 leaky closures as determined by
the Dy-Chek test (subject to verification). The Sylvania elements
will be turned over to the Testing Methods group, Fuels Preparation
Department, for application of such tests as they wish to make, as
soon as they are ready to receive them. Thereafter, the elements
will be returned to us for continued evaluation tes%ts, including ID
Frost Test, cap and base thickness measurement, wall thickness deter-
mination, nickel thickness mapping, Zrain size aznd orientation tests,
and metallographic study of bonding layers and closures.

wafer-Type Fuel Elements. Twenty-five hot-dip-camned wasber-iype slugs
were tested for intermal and external bond quselity. The 0D FProst Test
found twe with small veids (about 1/4" diameter) in the cutside bonding
layer, and two had constrieticms in the ipner ftube which prevented
passage of the go-gage. Apparent neck-ins in the outer wall surface
were found by destructive examination to be associated with excessive
separation of two adjacent wafers during caoning. The mechanism of the
rhencmenon has act been determined.

The eight-inch I&E wafer fuel element that waes irradiated in the A4PO
fuel element testing facility in the MTR to approximately 800 MWD/T
at 70-75 kw/ft has been returned to Hanford. On visual examipation
of the specimen nc unusual effects of the irradiation could be seen.
In several places it appears that the wafers have shifted slightly in
the transverse plane. However, there is a severe {lattened secticn
on the cuter edge of one end cap wnich suggests that the specimen hes
been dropped from an appreciable height. A blow of sufficient force
to flatten the end in the observed manner would probably alsc be suf-
ficient to cause a shift of the wafers. The rest of the examinaticn
will be directed toward determining the nature and degree of any changes
that occurred in the specimen as a result of the irradiaticn.

Cold Closure Caaning. The cold closure type of camning is being
investigated. Five dummy elements that had been canned by the cold
closure technique were sent to Production Machine Company to learn if
ceaterless grinding could be uszed to finish the outside diameters to a
specific dimension with the core remaining concentric with the can
outside diameter.

The following observations were made on the pieces:

1. The maximum double-throw warp was 0.0QLl".

2. The maximum diameter variance on a single piece was 0.0005".

3. The maximum diameter variance between two pieces was 0.002".

4. The maximum variance of can wall thickness on a single piece
was 0.0029".

5. The core to can concentricity was within 0.0015".
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) It appears that the centerless grinding technique will provide the re-
quired can wall thickness on cold-closure caznned fuel elements.

As gssistance to the presenmt production process, elements rejected for
poor bonds are being hot pressed in order to produce bonding. Prelim-
inary tests using solid fuel element rejects show that voids present

in the bonding layer, as indicated by auto-radicgraphs, are campletely
bonded after pressing. Further tests will be conducted to learn infor-
mation on diffusicn barrier effectiveness, frangibility and flexibility

of technique.

Rod Cluster Fuel Assemblies. Four spring-mounted four-rod cluster fuel
elements were pressure drop tested at 1706-KE. They have the lowest
pressure drop of any four-red element tested te date. These fuel
elements were also tested for ease of charge and discharge through KeR
nozzles and tubes. No difficultias were encountered. The design
appears sufficiently rugged, but care must be taken to prevent bending
the leaf springs backwerds while cherging. Autoclave tests were made
to test the support welds. No serious corresion atitack or lowering of
the tear strength was cbserved after 300 C autoclave exposure.

Zircaloy-2 clad c¢luster fuel elements are scheduled to be irradiated at
KER fellowing the irradistion of two charges of stajnless steel clad fuel
elements.. A Zircaloy-2 clad four-rod cluster containing 0.479-inch
diameter natural uranium rods has been built for irradiation at the MIR.

A basket which fits the contour of the fuel element 1s provided to increase
coclant velocity. The fuel element has heep autceclaved to check weld
closure, loaded into the basket and shipped. This irradiation experience
will guide the design of the XKER fuel charge.

Fuel Designs for Use With Organic Ccolant. Materials and methods are
being investigated for application to fuel elements for organic loop
testing. Cladding materisls being considered are aluminum, megpnesium,
mild steel, and brass. Uranium cores have been clad with each of these
materials for testing in ORA 1 (out-of-resctor orgenic loop). It is
hoped that testing mey be conducted at 400 C ard an initial evaluaticn
of corrosicn resistance, mechanical behavior, metallurgical behavior,
and the effect of pyrolytic bydrogen in the organic may be cbtained.
Four test elements have been prepared by sizing and fusion welding the
closures, these being unbonded elements. A £1ifth test alement has been
prepared by Al-85i dip cesnning in eluminum and hence is bonded,

Since magnesium appears to be a most desirable cladding material for

orgenic loop fuel eleéements, bonding studies between magnesium and ur-

enium have been initiated. Uranium has been bonded to magnesium using

& ternary Mg-Al-Si allcy. The hond was produced using furnace brazing

techniques and chloride flux and appears to be similar to the bond ob-

tained in Al-8i dip caening. Samples are being prepared for bond strength

end time-temperature stablility testing. Tbhe bonding of uranium to iron

witk the urapium-iron eutectic is also being studied. The extreme brittle-
N ness of the bond cbserved in this system is unfortunate and the bond for:

this reason is not too promising.
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The meking and testing of bonds between magnesium and uranium was
started as a forerunner to the possible use of magnesium canned fuel
elements in organic cooled loops. A bond between uranium and magnesium
was made by two methods. One method involved hot pressing in a2 vacuum
at 4SO to 500 C using Al-S1i foil as an intermediate bonding material.
Specimens were bonded using 0.010" thick A1-81 foil; but, as expected,
the compound layers were extremely thick. A bond between a magaesium
and 2 uranium plate was made by dip coating the uranium with a thin
Al-8i compound layer. The urenium apd a magnesivm plate were sandwiched
together, sheathed in Cu, evacuated and hot rolled at LOO C. This pro-
cedure causes bonding; however, <the strength and quality of the wond has
not been determined.

Indentation testing of magnesium and selected magnesium alloys as a
function cf time atv temperature is being ccnducted as a measure of their
ereep characteristics. The regults of these tests 1o date indizate that
megnesimm alloys are 30 better than dure magnesium for use as spiders,
ribs, supporting projections, ate., in the temperature range of 350-450 C.
If the stresses in megnesium supperting pieces are held to below several
hundred psi, and this should not be difficult, distortion due to creep
should not be a problem.

Heat Transfer in Unbonded Elements. The contact cceffieient of 2 Hanford
s5ize uranium fuel element clad unbonded in 37 stainless steel was mea-
sured at a low simulated power of 2.3 kw/ft. The fuel element contains

& central ecavity that is filled with molten Wood's metal. The Wood's
metal is used to trapsfer heat from a specially designed immersicn calrod
heater to the fuel element. In this particular test maximum power was
limited by vecltage available from =he nigh current power supply. Typical
results at maximum power gave a contact coefficient value of 1CCO ntu/nr/
ft/°F. This value is very low and would result in high temperature drops
across the interface. Attempts to increase the power and thersby improve
the accuracy of the contact ccefficient memsurem=nts are under wey.

Stress Analyses. A general method for caleulating the thermal siresses
in infinite length cylindrical reactor fuel elements, HW-46125, has bdeen
deseribed in previous reports of this series. The initial caleulations
for several cases were tried during this momth. Difficulties were en-
countered in obtaining the numerical results; thus the following altersa-
tions were made in order io improve the method of zumerical apelysis:
{1) the number of radial increments used in the solution ware decreased
by a factor of two by using multiple vpoint integration formulae. This
change haived the machine time used for each iteration. (2) A iogical
circuit was introduced into the calculation of the strain hardening co-
efficient in order to assure the coavergence of this calculation. This
circuit had to be used because the variations of this ®actor gave numbers
beyond the range of the IEM 650 machine. This difficulty is due to the
form of the stress-strain relations and should not be present after the
initial inerement is calculated.
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Self-supported Fuel Elements. Projectiocns attached to fuel elements are
designed to support fuel elements concentirically in a prccess tube.

Three different fuel element types with supports are now being evaluated.
These include supports attached to standard "F" canned fuel elements,
supports attached to XER 1.8-inch dismeter wafer fuel elements, and M383
jacketed fuel elements for KER. Twenty-eight M388 jacketed fuel elements
with supports are ready for charging and & continuing program is now set
up to meke possibly 200 more of this type of fuel element.

Hot Press and Vaccum Canned Fuel Elements. The work on theése alternate
canning methods for procductiod fuel elements has been.ccmpleted ‘and the
elements produced are ready [or testing Iin reaciors.

Comperison of Bend Strengths. Comparative bond strengths and bend
strength uniformity were determined on three different canning process
products -- hot-press, dip, and vacuum. Studs mechined from 25 aluminum
rod were welded onto the side of the fuel element with a Greham Stud
Welder in order to test the strength of the bond. The first samples
tested were hot-press bonds that yielded ftrue strength data since the can
well immediately surrounding the stud was removed by a radial cut. These
bornd strengths were consistently between 10,000 and 14,000 psi. Because
the dip and vacuum bords were either too fragile or inconsistent and,
consequently, some bonds fell apart, no radial cuts were made around <the
studs. Hence, the bond strengths cbserved varied in magnitude from £0CO-
16,000 psi on dip-canned elements and A000-15,000 psi on vacuum canned
elements.

Welding Development. A welding process has been developed which makes
controlied fusion welding in a high vacuum possible. This eguipment
ecnsists of a heated tungsten cathode designed to give off a large supply
ef electrcms, a high voltage supply from 3000 to 15,000 velts to acceler-
ate the electrons to the target, and a focusing system which foerms the
electrons intc a beam with the focus point at the target. The beam of
electrons strixing the target, or in this case the two parts fo be fusicn
welded, heat the area to be welded to the melting point and the two parts
are fused together. By moving the parts to be welded at the correct
speed beneath the electrcn beam, a8 complete closure can be made between
the parts %o be joined. Zircaloy-2 end caps have been welded into 1/2
inch diemeter, 0.04S inch wall Zircaloy-2 cams with this process. Other
materials can be joined with this process, but to date very little work
has been done on cother materials. A complete vacuum sysiem and welding
unit is now being assembled by Fuels PFabricaticr Development to more
completely evaluate this process.

In the investigaticn of the roto-arc welding process it was develcped
that the installation of a current-slope-time control unit has provided
close control over the welding cycle variables. This added instrumenta-
tion has enabled reproducible results to bpe ocbtained and aliows for the
determination of the parameters of the system. The added control has
been responsible for an Increase from five to approximately 7O percent
of acceptable welds on Al-51i dipped cans. Three weld surfaces can be
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produced, a domed surface similar to that produced by C. C. 3tone at

" Argonne National Laboratories, a weld bead similar to that produced by

iy

the heli-are process with a dull surface, and a weld “ead with 2 clean
surface similar to that of the heli-arc proeess. Weld bead surfaces
can be controlled by proper spacing of the electrode and by control of
the current decay time. Surface *reatment of the element such as by
burfing with a wire hrush or degreasing had little effect on the weld
quality. Cap thickness appeared to be fairly eritical as =he thinner
caps produced a hotZer weld zone with more Al-Si contamination. Jon-
tamination of A1-51i in the weld bead can be reduced by widening *the
weld zone or by forming 2 step in the can at the braze layer. DPre-
heating “he element <o he welded at a lower power level appears Lo reduce
the contamination. Power in the range of 36-37 kilowatt-seconds must be
supplied te preduce a weld of accepiadble gquality.

Matrix Tuel Element Jevelopmeni. Additional attempts wo fabricate J-Mg
fuel meterial by swaging bave been mede, Ia the latest trial an z2ppro-
Driate smount ¢f Mg was surrounnded by uniform iron shot in an evacuated
iron zan. Hot swaging at 400 £ to about 20% total reduction caused the
end of the iron can to be pushed cut and the can to split. The iron shot
was found to be =mbedded in the certral Mg rod, but the shot had mecome
bridged in a circular patiern. As 2 result the central porticn of the
materizl wes solid Mg and the outer portion, being solidly bridged iron
shot, caused %the iron can <o split.

Coexiel ¥uel Elsment Jevelovmen<. The jrradiaticn of a coaxial fuel
element specimen in the HAPQO fuel element testing facility in the MIR
wvas begun January 11, and ccmpleted Jmnuery 27, after one reactor cycle.
The specimen parameters had ~een selected so that the inner uranium tube
would operate in the low gamma Dhase and the cuter Tube would operate in
the alpha vhase, based on ex-reactor ameasurements ¢f the urapium-ursnium
interface <hermal conductance with no load. The specimen was returned
to Janford during the month. The examination, which will “egin next
month, should provide an ¢stimase of the naximum temperature that vas
reached during operation. Thus, he interface zonductance can be
estimated and the nformation used <o plan a second irradiation. The
examination is planned t¢ include determination of dimensicnal changes.

Insulated Tuel El=sments. Three cored insulated urznium fuel slements
have been operating in a XW through-ncle for over a month without
inciden%. Power of these siemsnts is about 40 kw/f% and current ex-
posure is in excess of 130 MWD/T. The dummy charge and test assembly
which was irradiated in the XW thrcugh-nole prior to the loading of <he
uranium Zuel elements has Tesn received at The Radiometallurgy faciliity.
Post-irradietion examination is scheduled for +“he determinstion of any
unusual corrosion or mechanical damage suffered during irradiation or
at discharge.

MTR Fuel Test Pacility. The cored thermocounle fuel element with two

internal thermocouples for the measursment of temperature, power, and
flux asymmetry in the MTR test position hes completed its exposure and
has been returned +o the HAPQ Radicomezallurgy facility. The thermo-

couples indicated about one percent tempersiure difference between the
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inpner surface of the cored uranium adjacent to the reactor center and
the surface awvay from the center, Post-irradiation examinetion of
this thermocouple piece will be made to study the thermocouple's
ccndition and position.

2. REACTOR PROGRAM

Coolant Systems Develorment

Single Pass Coolant Development. A standard fuel element being exposed
to pH ©.0 process water in a 1706-XKE tube ruptured and ceused an outage
¢f the XE Reactor. Examination of the rupture showed it to be a core
failure and not related to any corrosion effects. Corresion data from
previous 1706 tube discharges indicate that rates in pH 6.5 process water
are about cone-half those in normal pH 7.0 water; there is some evidence
that aluminum corrosion rates at pH 6.0 are higher than at 6.5, although

still bvelow T7.0.

Evaluation of M388 aluminum cladding for regular production fuel elements
continued. Four tubes of slugs in B Reactor for sorrosion evaluation
reached an average exposure of 650 MWD/T.

Pressurized Water Technology. Three sizpulated fuel element rupture tests

were conductied using prototype XER fuel elements and tube gecmetry. One

test used a massive uranium, I&F {Cow) slug with collapsible rails.

After 6-3/4 hours exposure at 200 C, the pin-holed slug stuck in the tube

and required 9000 psi for discharge. Two wefered {Elephant) slugs having

3/16 inch wefers were tested. The f£irst ruptured after 1-1/2 hours at

280 C; it wes not stuck in the tube. The second rupture ocsurred after

N 3-1/2 hours at 240 C. A portion of this slug remained in the tube and
could not be removed by hand.

Additional data were obtained on aluminum sorrosion at elavated tempera-
tures. After 1500 hours at 300 C, M388 alloy exhibited & corrosion rate
ef 0.2 mil per month in phosphate inhibited water at pE 4.5. At 150 C,
PH 3.5, a rate of 0.C1 mil per month was observed. Further confirmation
was obtained showing that a high aluminum surface-to-water volume ratio
has an inhibiting effect on cerrosiocn.

The sempling and analytical requirements for all pressurized water
systems in 1706 Building vere reviewed and evalusted. An improved
System was installed in each XER loop to permit remote sampling.
Specialized equipment for continuous apalysis of hydrogen concentration
2nd for detection of "ecrud” concentraticn was put into operation <o en-
&ble evaluation of the equipment for reactor applications. In addition,
ccmprebensive chemical and radiochemical analytical reguirements and
schedules for all cooclant system test facllities vere developed and
placed In effect.

KER Program. Shakedown operation of the KER systems continued. Two of
- the loops are now considered ready for in-reactor operation, and this

Step 1s scheduled to occur at the next reactor cutage. Ap analysis has

been completed to determine optimum initial tube charging pettern based
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on the heat generation distribution, available pressure drop, and the
averall KER program objectives.

Organic Cooiant Technology. A sumary report was prepared vhich pre-
sents pertinent available technology on organic coolents. Application
to a typical plutonium production reactor is discussed. A report has
been submitted for comments by interested orgenizations.

Gas Qoolant Technology. Prelimipary evalusticn of ges coolant systems
for Hanford resctors pnes been initiated. Many of the problems involved
are associated with meterial compatibility and component performence in
‘high temperature gas systems. The experimental investigation of these
problems appears to be a logical step towards broadening the base of
reactor technology at Hanford. To this end, & budget study of a smell
gas coolant test facility was prepared, and & review of the availablie

literature is under way.

Thermal and Hydraulic Studies

K Reactor Re-orificing Studies. Development testing ¢f primary and
secondary orifice combinations for use in re-crificing the K reactor
fringe zones was substantially completed. This work is aimed at iden-
tifying practical dual orifice geometries substantially free {rom cavi-
tation and which result in a substantial decrease in Panellit gage
pressure following failure of front pigtail or nozzle cap. Desirable
gecmetries utilize a leong barrel secondary orifice which dissipates more
energy through friction and less through kinetic energy effects asscci-
ated with orifice jets.

Flow Hazard Simulation Studies. Analysis has been completed of transient
tests simulating the response of an H Pille size process tube system at
1000 KW and 120 C outlet water temperature to sudden partial throttling

to 40, 60, and G0 percent of initial flow. As indicated in the descerip-
tive report issued, shutdowns free from sericus harm to the reactor would
result a2t this power over the rapge of flow reduectiocns even if present
Panellit protection limits were relaxed. A preliminary test was performed
vo determipe the transient respomse of an jndividual process tube system
L0 a step power increase sufficient To initiate flow instability. It

was found that low flow rates (50 percent of imitial) occurred about
fifteen seconds following a step power increase of Ol percent (from 750 KW
to 1250 KW) and that a Panellit trip would have resulted within about

five s=econds following the tube power lnerease.

Slug Cocling Ancmalies. Analytical work was completed and a report
l1ssued concerning the temperature distributions within solid slugs sub-
Jjected toc a serious but localized surface cooling ancmaly. From these
studies it appears that past ancmalies by assuming localized areas of
perfect insulation may have led toc overly pessimistic prediction of
maximum jacket temperatures.
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PURITY OF LOW DENSITY GRAPHITE

Bar Neo Purity (dih)* Density (g/cc)
l1&2 +0.890 1.23
3& L +0.940 1.2k
5 & 6 +0.939 l.22
7 &8 +0 . G4 L1.23
9 & 10 +0.910 1.24
11 & 12 +0 .89k 1.23
13 & 1k +0.906 1.22
15 & 16 +.876 1.22
17 & 18 +.958 Sol.a

* "Dalte In-Hours," compared to a CSO graphite
bar employed as a referesnce standard.

Graphite Surface Measurements. Adsorption, desorption, and x-ray mea-
surements heve been completed on three of a series of four virgin CEF
graphite samples oxidized to various extents. The results of these
measurements are tabulated below. For comparison, previously reported
results on CSF graphite samples irradisted at 350 to 450 C are also
presented., The major peaks in the pore size distribution are listed in
order of decreasing intensity.

Zurface
Percent Exposure Area in
Sample Oxidation in MWD/C®™ m2/gm Pore Radii in & Le in 2

61-66 0 o 0.20 20, 10 Lés
€1-16 5.04 0 0.47 160, 17 520
BL-T7 11.35 0 1.23 15, 290, 70, 180 330
90-206 0 o) 0.27 190 k&G
90-11 - Wligly 1,14 20, 120 260

These tests show thet oxidetion rapidly increases the surface area. It
also increases the zverage srystallite size ss a result of preferential
oxidetion of the smaller crystallites. though the results of pore
size caleulations are not conclusive, in general it appears that oxida-
tion results primarily in an enlargement of existing pores. The re-
appesrance of very small pores after 11.35 percenot oxidation is probably
the result of increasing the evailability of previcusly umavailable
internal void volume. In contrest, high temperature irradiation, while
increasing the surface area, results in & smeller average crystallite
size and smeller pore radii as a consequence of crystallite breakup.
Crystallite breakup alsc acpounts for the inecresse in surface area, sioce
meny smell particles will have & much larger surface ares than a few
large particles.

The results, to date, demonstrate that a previously proposed method of
. determining the extent of oxidation of the graphite moderator {EW-33738)
is not valid, for it cannot he determined to what extent the surface area
wvas increased by oxidation and to what extent by high temperature irrad-
isticn.
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Radistion Effects on Plastics and Elastcmers. Two reports have been
issued on the effects of radiation ¢n plastiecs and elastomers.
BW-47577 describes the effect of dose rate on plastics over the range
10% %o 107 r/or. HW-b8732 contains the effect of stress during irrad-
lation in air apd in a vacuum.

Struetural Materials Development

Substantial progress was made by several vendors in develcoping pro-
sesses applicable to production of B-D-F size ribbed Zircaloy process
tubes. Two approximately 20 feet long lengths of 3-D-F size ribbed
Zirsaloy-3 process tubes were preduced this month by Allegheny Ludlum
teel Corporation. The tubes reporsedly were sound and free of rib
or wall defects, ané with the excepiion of wall eccentricity, were to
dimensicnal tolerances. The successful fabrication of the two lengths
indicetes that the procedures develcped by Allegheny Ludlum for ex-
truding and tube reducing ribbed +tubes should be satisfactory. In
addition tc the above, material for eleven tubes has been processed
through the second tube reducing operaticn without difficulty. Studies
are being conducted to medify Allegheny’s procsss %0 decrease the vari-
ation in wall thickness and tc reduce costs.

Seven short lengths of ribbed Zircaloy-2 process tubing were fabricated
by Supericr Tube Company using *be technigue of double tube reducing
extruded tube blanks. The lengths of the <ubes produced ranged from

12 f=et %o 1& feet. 4n inspection of the tubes that was made by
Superior personnel, using a borosccpe apd penetrant dye techniques,
indiceted no readily detectable material failures had ogcurred. No
Zircaloy-3 <“ube tlanks were processed hecause of the inabllity <o
insert “he first stage Sube reducing mendrels into the extruded dlanks.
In addition %o minor cperating problems which remain o bYe solved, a
sericus rash of mandrel breakage incidents must be explained and elim-
icated. Solutions to these problems will probably require a new mandrel
desigs.

The fabrication of ribbed strip by Sciaky Brothers for Order IW-7793k
was completad this month. Approximetely 200 feet of unalloyed zirconium
and 225 feet of Zircaloy-2 ribbed strip were produced by seam welding
techniques., Metallogrephic examination of {the Joint between the rib

and strip revesled a sound weld struecture, a2xecept at the axtreme edges
of the rib. The ribbed strip will subsequenily be roll formed and
welded into tubing by Treat Tube Company.

Approximately 50 feet of B-D-F size zirconium and Zirealoy process *tubing,
welded by the New Rochelle Tool Ceompany on Order E7K-24881, has been
evaluated. The "Thermetcol"” welding process used by New Rochelle appesars
to be a satisfactory method for welding long lengths of Zircaloy tubing.
Metallographic examination of welded tube joints revealed that the
welding process produces an extiremely narrow weld and hesi-affected zone,
Analysis of tensile testing results indicates that the weld and base
material of Thermatool welded zirconium tubes have equivalent yield and
tensile strengtibs.
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Two 50-ft ribless KER size, Zircaloy-2 process tubes and four short
lengths were fabricated by Bridgeport Brass Company with apparently
good results. No drop in hydrostatic pressure was cbserved in a
three-minute hydrostatic test at 1800 psi. A preliminary exsmination
of the outside surfzce of the tubes by Bridgeport personnel did not
indicate the presence of cracks, tears, or material defects.

An spparatus has been designed for vecuum degassing and for comtrolled
hydrogemation of zirconiwum tensile specimens. The glass constructicn
is an estimated 70 percent complete. A sultable furnace and quaert:z
combustion tube remsin 1o be set up before cutgassing of the apparatus
and trial hydrogenations cAn commence.

Tests to measure the secondary creep rates and total deformaticon from
primary creep of Zircelioy-2 and 3 and M-257 and 6063 aluminum alloys
are in progress or were initiated at Battelle Memorial Institute and
the University of Califcornia, Results from initial tests have been
received; however, several months of testing will be required before
firm comparisons can be made between these alloys.

Zircaloy -2 Tube Specimens. from H Loop. - Metallographic examinaticn
of the center sections of & Zirecaloy-2 process tube from ihe H Loop
Facility was completed. Microscopic examination revealed the metal to
be 70 to 80 percent cold worked, but ne other unususl condltions were
cbserved. Chemical anelyses, which are partially completed, show the
hydrogen content in two samples 196 inches and 297 inches from the
Tear van stcone f£langes to be 25 and 32 ppm, respectively.

3. WEAPCNS - 3000 PROGRAM

Research and development in the field of plutonium metallurgy continued in
support of Henford 234-5 Building Operations and weapons development programs
of the University of California Radiation Laboratory (Project Whnitney).
Details of these activities are reported separately via distribution lists
appropriate to weapons development work.

C. RHREACTOR DEVELOPMENT - LOOO PROGRAM

1. PLUTOKIUM RECYCLE PROGRAM

Flutonimm Fuels

Radiographs of the first PRP plutonium-aluminum castings for the PCIR
tests indicated internal voids due to shrinkage upon cocling. Ten
cestings were recast using a tapered mold and & different mold heating
arrangement to eliminate the shrinkage problem. Radiogrephs of the
reprocessed rods show conly two reject rods out of the seventy-eight
that were cast. The good rods from the first pour have been mechined
and machining has commenced on the reruns.

- The canning end closure technigues for these fuel elements have been
modified and successful welding techniques for canned c¢closures have
been determined.” Mackining and leak testing of the welded tubing is
in progress,
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Experimentation with the bonding of the foil caps to the test assembly
tube ends and the forming and boanding of the 1, 3-5, and S5-mil thick
aluminum jacketing for the Pu-Al alloy monitoring wafers is continuing.

Planning-is under way for the irradiation testing of capsules contain-
ing Pu-Al alloy fuel materZal and mixed crystals of PuCp and UO,.

These first irradiations will be conducted in the MIR and the first
Pu-Al capsules are scheduled to begin irradiestion on 5/1/57. The 234-5
Chemical Development group has started work on preoducing mixed erystal
oxldes for this program and the Plutonium Fuels group is planning on
installing the minimum amount of equipment required for the fabrication
of oxides.

Extrusion 1s bveing considered as a method of fabricating the fuel
materials for the PRP reactor. A 50-ton capsecity, developmental ex-
trusion press is being assembled for these studies and will be used
for the investigation of extrusion constants, temperature variabdles,
ratios, and extrusion speeds.

UO2 Fuels Development

Four 17-inch lengths of Zircaloy-2 tubing have been supplied for the
PRP-PCTR fuel elements. These tubes were made by swaging 0.625" OD
x 0.050" wall thickness, Zircaloy-2 tubing down to 0.562" JOD with a
0.030" wall.

Four Zircaloy-2 clad UCpz fuel elements were made as part of an experi-

mental study. Boik hot and cold swaging techmiques were tried., A

-

detailed report of this study is being written.

Equipment installation and barricade comstruction preparatory to isc-
static pressing of UOp in the basement of 325 Building was completed.
Assembly of the components has begun. Dies for pressing UOs tubes
and rods were fabricated.

A process was developed by which approximately 350 pounds of 0.50L-
inch dizmeter uranium oxide pellets 0.5 to 1.1 inches long were cold-
pressed, sintered and ground to size for testing in the PCTR. The
pellets were prepared from Mallinckrodt normal urapnium oxide and
Mellinclkrocdt special ceramic-grade uraniuvm oxide. Satisfactory pellets
having averasge densities of 32 percent of the thecretical density of
uranium oxide were prepared from both oxides. The density of each
pellet wvas determined from its weight and length using a densitcmeter
designed and constructed especially for this purpose.

Y 1232904 mrot 2550070 A
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Ceramic Fuels Develcpment Cperation will provide uraaium oxide fuel
elements for PCTR tests planned in support of the Flutonium Pecycle
Progrem. Rod-type elements are being fabricated for cluster tests.
One hundred thirty-three outer buffer rods (34-1/8 inches leagth),
thirty-eight end buffer rods {3-3/8 inches length), nineteen sealed
and five demountable test rods {16-3/8 inches length) are currenily
in final assembly and testing stages.

Extrusion is %eingz investigated as an alternate methed of fabricating
U0, fuel elements. Previously, UCp rods have been fabricated with
densities over 90 percent using beth Mallinckrodt AEC-grade and ceramic-
grade powders alihough intermal crsciking ned seriously hamper=sd the
sintering of the ceremic-grade material. During the past month addi-
ticnal cersmic-grade material has “een extruded and sintered with
considerebly improved results. Zensities cver gl percenst of zheoret-
ieal have been obtained. ZIengths up %o 18 ilnches have been sintered,

though slight warpage has prevented the grinding of such lengtns.
Extrusion of zeramic-grade T0p appears promising decause of resulting
high sintering rates and sintered densities although the resulis o
date have not always been reproducible hecause of the varying charac-
teristies of this material from lot to lot. Additionel werk is planned
%o further determine the feesibility of exiruding ceramic-grade J0g.

Two interrally and externally ccoled 0- fuel test elepents have been
discharged from the MIR following cyecie 82. This ccmpletes <he first
successful irradiation of massive U0z in ~his gecmetry. The irradi-
ation test wes conducted as pari of +he zrogram for design, fabriecation,
and evaluation of nested tutular fuel =zlesments for <he PRPR. The two
test elements produced an average power of 0 kilowatis per fcoot. This
represents an average power density of 10.2 xilowatts per pound of UOs.
Because of <the flux asymrstry existiing in the TE3-24 facility, the irue
power density of the hetter eslzment was cver 12 kilowatts per pound of
JCGs. These f;gurﬂs mey be 2ompared with 2 gormal maximm power density
o2 8.6 xilowatis per pound JOp zalculated for <he nesTed tupular fuel
element in <+he PRPR.

-One purposely defecmed iztermally and exterzmelly scoled fuel element has
been assembled. The element consists oFf a G0p 2ore, 1.410 inches 0D,
0.475 inch 1D, 1.0 inches long, ciad in Zirealoy-2 naving an inrer wall
thizkmess of 0.035 izsh aznd an outar wall <shicikmess of 3.020 inch. A
0.0lk-ineh dismeter hole was 3rilled tharcugh -he outer wall at adout
the midpoint. The element was thoroughly weterlogged, zuloclaved, and
shipped o the MIR iz a water-f£:illed 2cntainer. RHeactor Safeguards
Committee approval nas been cbtazined for imsertion into the GEH-4
facility, »resumably during cycle 3% {Marzh 11, 1957). This experiment
is in support of the ZRP fuel element =valuetion program. The purpose
of the irradiation is <o determine the effect of rapid remscior startup
on a defective UOp fuel element. The MIR will be rapidly raised in
steps of 10 megawvatls power generation 3¢ at least 20 megawatis. The
calenlated meximum UO, core temperature at 20 megavatts is 1000 C. The

- duration of the experiment annrox+ma tely one hour) will we determined
by the capacity of the radioac*lvﬂ waste “ank of zhe GEH-4 facility.
Facilities for perrorming experiments of _onger durstion will nct ke
available until *the EZTR locps are in operation.

Sl | - -
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A Zircaloy-2 capsule containing U0, and baving a conirolled gap between
UD, and cladding varying vetween 0.001 inch and 0.011 inch was irradi-
ated in the MIR during eycle 81. The estimated effect of these clear-
ances was to cause maximum core temperatures of 1400 C and 2800 C in
regions of 0.006 inch and ¢.0l1 inch gap, resEectively, when irradiated
at the requested unperturbed flux, 1.065 x 16l The actual flux was
found to exceed this by about 20 percent. The capsule was secticned
at the point calculated to have operated at the highest core temperature.
A central zone of reerystallized UQ, was observed surrounding an axial
void of approximately 0.020-inch diameter. Sueh voids are ceused by
relocation of UQs toward the cooler zone at temperatures near meliing.
These results spow our metheds of core temperature calculation to be
effeetive, though scmewhat conservative.

Mechanicel Eguipment [Nevelopment
gqu: g

The zcmplete mechanical development program for the PRPR has been scoped.
Preliminary scoping is under way for the test facilities required to
earry out this program.

Following notice from Advence Engineering Cperation that the PRPFR process
Tube inlet assemdbly design is firm, preliminary steps have been taken to
initiate <+he fabrication and %testing of these compcaents. Fabrication
of the test sections will begin in early March when suitable zircomium
tubing arrives on-site. The required testing will be carried out in
EIMO-7.

In order to assemble the process tube inlet comnections, high torgue
requirements will be necessary to ipsure that the gas seal and flared
tubing are leak-tight. A recommendetion was made to flatten the opposite
sides of the inlet fitting to provide a wrench bold as the process tube
is not supported at the iplet end and is not keyed agaipst rotation at
any location. Plans are under way for the development of the warkable
tools for meking the process tubing conneqtions using mozckups of the re-
actor inlet and outlet faces. '

Detailed design of the compcnents of the PRPR ome ftube prototype facility
continued during the month. Conments were transmitted to Coastruction
Engineering Operation perscnne) on the facility's ipstrmentation pres-
surizer, heaters, heat exchangers, and meke-up tank. The flow rate of
the faeility has teen increased fram 100 to 150 gpm %o simulate the in-
creased flow to the actual reactor tubes.

The preparation of the drawings and specifications for the process tube
test sbaft for the 31k Building have been ccmpleted. All drawings have
been received for HLO approval.

Structural Materials Development

Zirconium Tubing. The Chase Bress and Copper Company has begun fabri-

cation of four prototype PRP process tubes; however, 1t now appears that
an April delivery is more realistic than the previous estimate of March
1957. Allegheny Ludlum has proposed an alternate method of fabrication
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that will incilude forming the tapered botiom end as an lntegral step
in the process. Actiocn will be taken on this proposal when 2 firm

price guotation is received.

Experimental work at HAPO has demonstrated the feasibility of forming
small dizmeter thin walled tubing by drawing strip through a suitably
designed dle, welding and sizing. Calculations reveal that tubing up
to 1/2-inch diameter by 0.030-inch wall can be fabricated using the

2000-pound drew bench.

Shim Control Bead (hain. Approximately 30 feet of Zircaleoy-2 bead
chain was satisfactorily fabricated by Auto-Swage Products, Ine. The
dimensions of the beads were about 1/4" diameter by 0.018" wmll thick-
ness. The work was performed to investigate the feagibility of fab-
ricating 3/4" diameter bead chain with a beed wall thickness of 0.050"
?rom a zirconium-hafaium alloy. The 3/4" zircopium-safnium alloy bead
chain has Yeen proposed as a shim control for the PRP reactor. Tenslle
tests on a sample of the 1/4" chain indicazed +that 2 »breaking strength
of 58 pounds could de obtained with the dumbbell and bead design that
was utilized,

Plutoniuvm Fuel Cycle Analyses

Recyele Applicability. The preliminary study of the applieability of
recyeling plutonium to 4ifferent reactor designs has been completed

and a repeort is being prepared. It is concluded that Plutonium Recycle
can be applied to pressurized water and boiling water type reactors.
Calculations are based on the avolution of equal amounts of heat gen-
erated in a given resctor vhether enriched with varpim-235 or plutcnium,.
When =pplied to thermal reasctors this assumption spproximates squal re-
activities for both types of enrichment. The high enriciment levels of
small dimmeter sodium-cocled, graphite-moderated resctors such as SRE
appeer to require too high a conversion ratio to operate sueccessfully
with the plutonium reecycle concept. Larger sodium-cooled types may be
feasible,

Recycle Josts. FMiel ecycle costs were estimeted for the PWR, EBWR, and
SRE reactors of the AEC rescter development program. If the cost of
plutenium is assumed to be only the cost of purifying, alloying, and
Jjacketing the cores, then the fuel cyecle costs using current technology
for plutonium enriclment are estimated to be between 1.5 and *vwo times
the ~ost of uranium-23% enrichment. Tecbnologicsl improvements in
plutonium fuel element fabrication expected before 1960 as a result of
current researck and development should reduce plutonium fuel costis by
at least a factor of two. '

Use of Stainless Steel with Hecyele. Caleuwlations on the relative
peutron econcmy of stainless steel for use in jacketing and process
tube material have been completed. Results indicate that its use in
thermal reactors is definitely restricted. The following fuel element
types were considered: cluster, solid cylinder and inverted cluster.
In general, the inverted cluster appears to be the most atiractive on
an economic basis. A report on this study will be issued shortly.
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Experimental Reactor Design
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Calandria and Reflector. Three different schemes of calandria design
have been drawvn and prints issued for comment. The second scheme,
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In the new concept only a single shielding cover will be required.
This method uses z nop-rising cask which will be lower in cost than
the rising model. Comsiderable uncertainty exists as o the shielding
characteristics of this arrangement during discharge of fuel elements
into the water pit. This question i3 being investigated further.

Control and Safety Systems. A sample length of 1/4" dimmeter bdead
chain fabricated of zirconium metal was received and was tested for
tensile strength. The chain failed at 85 pounds force.

Recent re-evaluations of the zirconium-bhafnium beed chain have shown
that a chein of this type could not be made sufficiently "dlack” to
neutrcons znd that it would be subject to excessive buracut. This faet
coupled with the weakness of the zirconium chain has led to curtailment
of further development of the bead chain type of shim.

A new type shim control is being designed which will utilize a rare
earth, probably gedelinium, as poison material. The poiscn will be
jacketed in stainless steel or other metal and will be in the form of
short, hollow cylinders or beads with an outside diameter of 3/h ineh.
These beads will Pe strumg on and fastened to a length of small diameter
metallic cable to make shim elements of the required lengih. Extensions
of bare cable at either end of the element will be wound on a hoist drum
for moving the shim through the resctor ccre.

Design is under way cn an in-line dump valve which is compatible with
the latest schemes for calandria design. This valve 1s a modified
poppet Type with an eight-inch diameter seat. The valve is held closed
by & solencid surrounding the valve stem. Upon deenergizing of the
solenoid the valve will be cpened by the force applied by the differ-
ential zas pressure existing acrcss the seat. An opening spring is
ineluded to assure rapid action of the valve. An extension of the valve
stem below the seat fits intc a dashpot mechanism which will limit valve
travel and protect against mechanical shock.

Arrangements are Deing made to have analyses of the reactor controller
characteristics performed on the GEDA analog cemputer,

Resctor Instrumentation. The design criteria for the reactor radiation
instrumentation system and the activity morpiltor instrumentation system
bave been prepared in rough draft form. Schematic diagrams of these
two systems 2ave been brought up to date to agree with “he griteria.

Reactor Shielding. A new set of drawings is being prepared to delineate
details of the primery and secondary shields. These additicpal drawings
incorporate chenges asscciated with a reduction in reactor size and the
use of a2 water reflector instead of graphite. However, the fundamental
concepts presented in the original design have been retained.

A preliminsry calculation of the heat load indicates that about 275 gpm
will be regquired to cool the top and botiom primery shields and the side
thermal shields. Due to the relatively small flow of cooling water re-
quired, a once-through system probably wiil be adequate utilizing
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partially treeted water. In addition to piping, the system will require
a pump capaole of delivering the above flow under a head of about 100
feet of wuter or about 10 HP.

Building Vemtilaticn. Five scope drawings of the process and service
ares vemtilation have been prepared. Estimates heve been prepared for
two methods of ventilating the process area. Ome method uses 100%
fresh air for the process area ventilation. 1In the other method, air
frem the reactor hall is utilized to cool and ventilate the cells below
grade. The air from the reactor hall will be cooled by a refrigeration
system in order to maintain the proper temperature in the cells.

Electrical System. Revisions have been made to the cone-line electrical
diagrem and to the written criteria for the PRPFR electrical installaticns.
Detailed design bas begun on essential components prior to the preparaticn
cf a substaticn procurement specification.

Dasign Tests. The Following design tests were prepered during the month:

PR-10 Primary Loop Mock-Up

Kequests evaluatiocn of the ability of the primary coclant loop
to remove reactor heat under varying conditions.

PR-60 Resistance Temperature Detectors Tes:

Requests testing and evaluation of various designs of
temperature detectors.

Reactor Physics

Puel Cycle Studies. Material and reactivity balance calculaticns for
plutonitm recyele fuel cycles are continuing. Numerical values for the
average isotopic composition of the fuel and enriciment for fuel cycle
times of Zrem 100 to 300 days (1250-10,000 MWD/T)} in PRFR have been
obtained, :

Lattice Studies. A revised version of EW-466T9 is completed. This
incorporates the newest latiice parameters for the PRP and includes P3
calculations performed on the IBM 55C. Lattice enrichment and H»0
cooling are also discussed.

Favorsble comparison has been made between the results from a two-region
P3 calculation and the measured flux in UQp-graphite lattices. Scnme
scatter of the measured points may be corrected when the detectors are
calibrated oext week.

A P3 calculatlon was performed on a 19-rod NPD cluster fuel element
with a plutonium-aluminum rod substituted for the central UQs rod and
matched to give the same heet generation as the adjacent uranium,
Results show a slightly smaller flux depression in the Pu red than
with UOp in this position. However, the effect on the thermal utiliza-
tion of the cell is negligibhle as one would expect.
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Reactor Kineties. The kinetic study is complete and the final drawings
of the solutions are finished.

Reactor Controls. Evaluation of the shim control requirements of
approximately 20 mk per element with no ccooling required indicates that
the most satisfactory absorbing materials are the oxides of samarium,
suropium, and gedelinium. The last of these appears to be the most
econcmical. The required amount of Gd,0; is approximately 1.5 grams/cm
of the control element or about 12 kg for the entire system, which
includes a burnout allowance of ome year exposure time.

Reactor Core Modification. The incresse of lattice spacing to eight
inches and decreases of tank dimensions to seven feet ID were analyzed
in report EW-431l19, '"Basis of PRPR Core Modificetion Proposals.” This
report contains a discussion of the incentives for the change in lattice
spacing and a compariscn of the physies of the reactor vefore and after
the proposed change. This comparison was pased upon highly spproximate
methods and the results currently being obtained (P3 method) are sig-
Aificantly different in detail, but the overzll comparison of the two
cases Is not substantially altered.

Reactor Cperaticnsg Studies

Emergency Stesm. In addition to the normal review and assistance in
scoping, negotiations were carried out with Fuels Preparation Department
tooptimize the emergency back-up systems for the PRPR. Scme econcmies
may be possible by ccoperating with FPD by PRPR taking over he emergency
electrical generation for the 300 Aree while the 300 Area provides an
emergency supply of steam to the PRP Reactor.

CUST(MER WORK

Anodizing

The ancdizing and autoclaving equipment was cperated on production test
material without incident. The scale of operation has not bteen sufficient

To test the capacity of the anodizing and auxiliary equipment for any extended
period, but it has been functicnally *“ested and appears to be quite satis-
factory. .

An alumirum tube, 1.3" ID x 16-1/2' long, and a spline, 3/8" x 16-1/2' long,
were ancdized at the request of the Irradiations Processing Depertment. The
spline was suspended in the tube and made the anode and the tube the cathode
to ancdize the spline. An aluminum rod was then suspended through the tube
and the tube was mede the aznode. The operation was successful and it is
possible that the same techniques could de applied on similar items between
25 and 30 feet iong.

Radicmetallurgy Service

¥KE Resctor Slug Failures. The examination of Failure 739 from tube 4573-KE
was completed. Metallographic examination of a third wafer taken 3/4 inen
from the cap end of the uranium revealed that the core of the slug was heated

-
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above the Deta phese transformation temperature over its entire length.
Dimensional measurements of the beta phase zone in each wafer revealed

that the size of this zone gradually decreased from & maximum diameter

of 0.76" at the center of the hot spot area to 2 minimum diameter of 0.64",
In all cases the meximum and minimum distances between the edge of the
beta phese zone and edge of the uranium were diametrically cprosed, with
the minimm distance lying on the hoct spet side. The shape and orientation
of the phase zone and the hot spot area on the slug jacket indicate that
overbeating resulted from the slug being forced against the process tube.
The gradual reduction in size of the beta phase zZone awey from the hot

spot could be atiridbuted to the warp of the slug (estimated 30 to 80 mils).

Examinatvion of a Pump Shaft From Redox. Metallurgical examination of the
304 S5 pump shaft frcm D-14 tank in Redox is compiete. No mechanical damage
or heat effects to the shaft were evident.

An analysis of the deposit on the shaft revealed thet the major metal con-
stituents were Al, Cr, Fe, zad Pb with minor and %race guantitjes of Ca,
Cu, Mg, Mp, Mo, Ni, 8i, 8p, Ti, and V. The presence of so large a gquantity
of lead canpot be explained at this time. The x-ray analysis for determin-
ation of the compounds present in the deposit is im process.

Metalloegrzpity Service

Two Edison resistanece thermometers which failed in service in KE Reactor were
recelved from IPD Lo determine the cause of the failures. ZEach stem had
broken off immediately adjacent to a point where the stem protrudes from an
adapter and thence into the process tube goolant stream. Several deep
scratches and severe abrasion caused by %the metal-to-metal contact between
the adapter and stem were observed at the area of fallure. The fractures

of each stem appeared io be fatigue type failures although the cross-sections
of the stems were so =mall that positive identification of fatigue failures
was extremely difficult. Perhaps of equal significance and possibly con-
tributing o the failures was the poor surface condition cn the interior of
the sTems. Numercus microfissures were observed, any of which could have
propagated through the stem cross-seciion during service. An acid pickle
subsequent t¢ the fabrication process could have caused such a poor surface
condition and the microfissures of the type observed.

A progrem that will involve a considerable amount of metallographic service
is presently under way in the 306 Lavoratory. This work, which is being
initiated by the Fuels Develcpment COperation, consists of an investigation
to establish the time-temperature curve for the beta to alpna trensformaticn
in uranium. An eerly completion date of the program is expected.

Samples Processed During the Month!

Total Samples Processed: 253
Photographs:
Micrographs 148
Macrographs 173
Total 321
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Service 4o Savennah River Plant

A request has been received from Savaannah River for 100 canned Pu-Al
flux menitering wafers and one Pu-Al slug. Delivery on this reguest
is April 1, 1957, and design and develcpment work has commenced.

7 vt brgd,

Mapzsger, Reactor and Fuels Research
and Development
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PEYSICS AND INSTRUMENT RESEARCH AND IEVELOPMENT OPERATION

MONTELY JEPORT

- FEBRUARY 1957

FISSIONABLE MATERTIALS -~ 200C PRCGRAM

METALLURGY

Critical Ceonditions for Metallic Uranium

A caleulation has been performed to ascertain the critical enrichment of an
infinite mass of uranium metal. The value ovtained, 5.5%, agrees with
other estimstes of this gquanticy.

Fuel Element Tast Reactor

Criteria for test conditicns for the fuel elemept test reactor are being
prepared. Assistance has also veen given in the preliminary sccoping of

the reactor zore and its awdliary components. Suggestions for this resctor
were obtained from personnel from other AERC sites.

Instrmentation

The design was completed of an experimental model slit camera and fabrica-
tion was started., This is an opvical instrument which allows the cylindri-
cal surface of a2 fuel element to be photographically unrolled to produce

a2 flat photograph. This permiis the examination of “he entire surface at
one time. Another application »f the same priaciple would provide a flat
photograph of the internmal surface of am I and E fuel element.

Development wes started on 2 microscope for cobserving the microstructure of
the object at the Zocus of a solar furnace. This microscope should ideally
provide 250 X magnification with no lens closer o the solar furnpace focus
whan eight inches. A laboratory model employing parts from a commercial pro-
Jector with a 30 ¥ magnificaiion was demonstrated. A two-coler pyrometer for
determining the temperature of the object at the focus is also under develop~
ment,

REACTOR

STUDIES RELATED T0 PRESENT PRCDUCTION PTLES

Control Rod Strengtas 2s a Funetion of Temperature and Exposurs

A thecretical study has been mede 2T *he chenge of control rod strength 2s a
function of aneutron temperature and reactor exposure. The variation is
greavest with zemperature in the unexposed case. For X-pile, a single horizon-
tal rod increases ia worth ca. 33% besween a green room temperature pile con-
dition and a green, graphite atv 7009 C, pile condition (pile dry).

'E@wafs' l 2 3 2 q l b o T, .‘IIIIII'
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Buckliqg Measurements for I and E Slugs in C Lattice

A small expomential pile (~L4' x 5' x 6') was built with an 8-3/8" lattice
spacing for use with C-pile process tubing and I and E fuel elements. The
buckling will be measured and the results compared fto that for a solid-fuel
element. The quantity of prime interest is the difference between the wet-dry
Yuckling values for the I and E fuel element as compared to the solid element,
since large numbers of the I and E elements are being loaded in C-pile. This
measurement should confirm, and possitly provide more accurate values than
were obtained in the FCTRE.

Buckling Measursments, 1.b% Enriched Uranium

Buckling measurements were continued in the mmell (~U4' x 4' x 6'), graphite,
exponential piles with enriched-uranium loedings. The urenium enrichment was
1.44% by weight U-235. The uranium coneisted of canned I and E elements hav-
ing dimensions of 1.47" 0.D., 0.37" I.D.; the bare slug size was 1.37" 0.D.,
0.48™ I.D. The lattices messured +this month are given below:

Buckling of 1.44% Enriched Uranium

Cocling Annull

Lattice Specing Al/U c/u Condition E,0/U Buckling
(10~° em~2)
7-11/16" 0.598 ga.2 Wet 0.351 630
9-3/8" 0.5 123.9 Dry - 532
Wet C.351 Lol

The above ratios are the atom »atios for the cell., These pew lattice spacings
of 7-11/16" and 9-3/8" are being measured %o establish the wet-dry crossover
point more accurately.

Variaticn of Graphite Diffusion Length with Temperature

The temperature was increased from LOO to 600° C in ihe graphite stack being
used for the high temperzture diffusion length experiment. Measurements were
taken at 450, 50C, 550, and 6C0° C. The graphite was then permitted to cool
and the diffusion length measured at 500, LOO, 300, and 200° C to check on
the results which were obtained while the graphite was being heated; the pile
has now cooled to about 100° C. The diffusion lengths obtained while the pile
was cocling are in essential agreement with those as messured when the pile
was being heated; however, there is a tendency for the "cqoling" values to be
slightly less as can be seen in the following tabulaticn.

1232911 REZLACEITIET o
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Temperature Heating Ceooling Calculated

200° ¢ 59.0% em.  58.5 cm. 55.2 om.
300 62.2% 61.7 g2.2
koo 65.2% Bh. 4 £5.0
Ls50 65.9

500 £7.1 67.1 67.%
550 6£8.5

600 £9.0 £9.6

* These values were reported previously and are given
here %o facilitate a comparison between the "heat-
ing” and "cooling” wvalues.

The measured diffusion lengths continue to be in agreement with the calculated
values assuming a 1/v absorphion cross section for graphite and a constant
transport mean free paih.

STUDIES RELATED TC FUTURE FRODUCTION PILES

Koo Measurements with 0.925" Fuel Elements

Reactivity measurements were taken in the PCTR with 0.925" diameter, natural
uranium rods in graphite lattices. These rods were canned in aliumgfwwm and
placed in 1.22" 0.D., dry, process tubes. Three lattice spacings were used,
these were: 35-5/8, 6-1/2, and 7-1/2 inches; four to five different buffer-
rod arrangements were used atv each lattice spacing. The analysis of the data,
which will yield the infinite rmultiplication factor for these lattices, has
not yet been completed; the k., velues will be reported at a later date. Since
buckling measurements have been taken in the exponential piles with sim{lax
type fuel assemblies, it will be possibdle to combine the buckling and ¥p
megsurements to give informesion on the migration area, or Fermi ags for <hese
lattices.

Llaviice Parameters for Large Diameter Cored Fuel Elements

Four different irrzdiations were made iz the PCTR to determine the lattice
parameters (¢, £, D, and conversiecn ratic) of large cored, patural uranium
fuel elements. These measurements are siummarized below:

Fuel Element ttice Coclant
21.$3" 0.D., 0.75" I.D. 8-3/8% I and £ (Water)
1.68" 0.D., 0.75" Z.D. 7-1/2" Core (dry)}, Exterpal
. Annulus (Water)
1.93" ¢.D., 0.75" I.D. 8-3/8" None
1.48" 9.D., 0.75" I.D. 7-1/2" None

The analysis of the data from these irradiations has not yet been completed.

A 17232918 o R
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Measurement of Lattice Parameters of Seven-Rod Cluster

As 2 part of the determination of the thermel utillization of the natural
uranium cluster rod fuel assembly (seven 0.5 inch dlemeter rods in a 1.93 inch
I. D. process tube), the average flux ratio $Hn0/f, was determined to be 1.58
in the 7.5 inch lattice; the EQO/U volume ratio in this fuel assembly is

0.85.

T™e flux ratio was obtained from reactivity coefficient measurements using
dilute 33303 and thin ccpper foil. An error analysis has not bveen completed
for the abvove flux ratio.

In an effort to fabricate a countable foil type 1/v detector to supplement

BF. counters, crystalline NaF has been investigated. tisfactory 1/L" diame-
tef by 5/8™ long cylinders have been successfully cast. The cylinders are
multiple erystals with manpy paertial fractures, and hence they are rather
fragile., The first set of six cylinders has been calibrated by activation
with a *total variaticn of 0.2%.

A desirable “eaturs of NaF is Zts melting temperature of > 900°% ¢ which would
make this material sultable for neutron flux measurements at high tempera-
tures.

Correlation of Exponential Measurements with Theory

Since the P3 programs have become available for the determination of thermal
disadvantage factors of fuel 2lements, an attempt is being made to f£ind a
consistent set of parameters which will sliow material bucklings to be cal-
culated over a wider range of fuel elements than is acow possible.

Correlation was attempted with measured buecklings for 0.925", 1.17%", 1.36",
-and 1.56" s0lid, natural uranium, fuel elements along with the 1.66" 0.D.,
C.81" I.D., and 1.66" 0.D., 1.10" I.D., matural uranium, fuel elemenis. The
analysis with this series of fusl slements results in two sets of parameiers
instead of the expected single set. The Volkoff-Rumsey method for calcula-
“lcn of thermal utilization was used in the above analysis and could be the
source of the difficultiy because the neutron flux is assumed to pe constant
across the air gap between the fuel element and the mederator. More accurate
values of £ are now being calculated by the P3 program on the TO2 computer.

Thermal Wilization Caleoculations

The three region P3 program for The 702 computer has been completed and is
in use. The four 2nd five region programs are in final stages of "debug"
and a2re expected to be in operation eerly in March.

A difference exists in the resulss obtained from the 950 vrogram and the

T02 program for the P; sclution so the transport equation. It is pelieved
that the difficulty ekists in the Bessel function routine for the 650. This
routine is 20t as accurate as the one utilized in the 702 program. A series
of test cases 1s being prepared to investigate the sericusness of the error.

w;é%%ééa?
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A recipe has been developed for selecting, and incorporating, proton effec-
tive masses into P3 caleulations.

Work reported by the Russians at Geneva on excess absorption factors hes been
refined through elimiraticn of several previously mede assumptions. These re-
sults will be significant when applied to analysls of large latiice cell expon~

entlal experiments.

Other Theoreticel Work

Thecretical curves have been obtained from the small source theory anmalysis
of the PCTR which have the same gualitative shape as the experimental curves.

The inverse Flux problem has been set up as a Fredholm Integral equation of
“he first ikind. The inverse flux problem concerns itself with ascertaining
the fuel distribution which presents a stipulated reactor flux patiern. This
is usefyl for Flattening flux distributions. The integral equation is solved
by fitting iTs kermel with a polynomiel (a 550 program is available for this
fitting).

Crvstal Spectirometer

The lnstallaticn of the neutron beam cutoff and collimetion system on the
crystal spectrometer at 105-DR was completed during the Project CCG-558 outage.
Airvorne contaminaticon in the reactor bullding following startup has made 1%
impeossible to start testing of this new installation.

Millimicrosecond Time Analyzer

The time analyzer loors have been completed. A fast scaling circult was
fabricated for menual single channel recording. A gun was mede of the time
cojncidence curve of two cascade gamme rays from Co”“. This curve had a
width of 1.5 millimicroseccnds which is atiributable to the statistics of the
detector sysvems. TFurther testing of this system must awai{ the arrival of
the 256 channel analyzer.

PCTR Operastion

Operation of the Physical Constants Testing Reactor continued routinely during
the month. One unscheduled shutdown occcurred due to fzulty operation.

Reactor improvement items provided during the month included: The installa-
ticon of a fence arcund the 305 and 305-B Bulldings to permit temporery iscla-
tion of the wuildings from the 303 Area. By isolating the 305 Buildings
from the 303 Ares, pnon-Q-cleared personnel can be +aken on towr through the
reactor buildings.

The 305-3 Building safety regulations were revised to limit the number of

personnel in the conirol rocms of the PCTR and the TTR to four during reactor
operation.

232920 T .y
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TTR Operaticn

The upper 5 inches of the fuel tubes were filled with graphite plugs which were
waterproofed. The resulting incremse in reactivity caused the fuel inventory
to be reduced by 20 fuel disks or 44.6 gms. The fuel inventory now stands at
2.7 Kg, which gives an excess reactivity of 33 cents.

New water with 100 ppm sodlum bichromate was placed in the fuel tubes. To
contamination could be detected in the water that was remcved.

Copper and bare gold traverses were made- through the TTR and some points on
a cadmiim-covered gold traverse were taken.

No effects due to bubble Pformetion have bpeen detecied for some time. No bubvles
heve appearsd in the sample fuel assembly used as = meonitor.

Ope unscheduled scram caused by Ch. 2 level ftrip occurred.
SEPARATIONS

Criticality Equirment for Enriched Uraniwm Salts

The first part of the initial phase of the criticality experiment (measurement of
¥Xng for enriched UOE.HEO mixtures) was completed in the PCTR. In the first phase
of the experiment the B/U atomic ratio wes held fixed at about 4.4; measurements
were taken with core enrichments of 0.8, 1.0, 1.2, and 1.4 percent by welght
U-235; enriclments of 1.0 and 1.4 percent were used in the buffer region. The re-
sults {by interpolaticn) indicate that for <he E/U ratio of about L.k, the U-235
enrichment for which X = 1 is about 1.16 percent. The preliminery results
glven here are subject To further anslysis and revision because of the following
reasons:

(1) During the %, measurements, the buffer reglons were not thick
enough to provide complete matehing of the neutron spectrs.

{2) Results of mess spectrographic analysis of the batch enrich-
ments have not been received and thus nominal values were
used for the calculations.

{3) The interpolaticn technique introduces uncertainties.
In the second phase of the experiment two different enrichments will be used and
the H/U atomic ratio will be varied; enrichments of 1.00% and 1.15% and with H/U

ratios ranging from 4 %o 10 are now being prepared by Chemical Research and
Development persomnel.

Critical Mass Facilivy

With the deleticn of the critical mass laboratory from the FY-58 construection
budget, other approaches toward initiating criticality studies are being con-
sidered in more detail. These approaches are based upen the expenditurs of a
minimym amount of money to initiate work 2nd will imvolve a scope and program
much reduced from that of the originsl proposal.
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The first of these approaches calls for the use of the head end of the 221-T
Building (bismuth-vhosphate separations plant now on a standby basis). The head
end is an zree in the melin canyon originally intended for experimenta] separa-
tions studles. This area was seldom used. The location would provide adequate
contaimment and protection to personnel in the event of & burst of a cristicel
assembly. The pipe, operating, and electrical galleries, immediately outside
the head end, would provide adequate space for control rooms, offices, and labora.
torles. This plant is cwrrently maintained on a standby operating basis. It

is quite probable, however, that it mey be put on 2 mothball status. In that
event, special provisions would have to be made for certaipn utilities and air
cenditioning of the head end. The cost of meking these provisicns, which is not
fully known at this time, zppears to be the major Aifficulty in using this loca-
wion.

A second approach being studied consists primarily of an experimental facility
simlar to that used in the former P-11 studies. A reactor station in z cen-
tainment structure would Tte set up at an aporopriate site. The control station
and adjunet facilities would thea be located at a distance from *the reactor sta-
tion sufficient to provide protection ic personnel from bursts.

A feesibility report with approximate costs, advantages, and disadvantages of
each system is being prepered.

Plutonivm Mass Spectrometer Corsultation

Further consultation has been provided to the Chemical Instrumentation's pro=-
Ject of converting a gas analyzing mass spectremeter for use as z plutonium
analyzer.

Magnetiec Balance

The electronic system is completed and testing and calibration of the system
are contlinuing.

Neutron Age Messurements

Arrangements were made far =he fabrication at Qek Ridge of the beryllium spheres
for the pootoneutron sources.

INSTRUMENTATION AND CONTROL

Analog Computer Operation and Maintenance

A large number of minor malfunctions ip various components of the computer have
been experienced. Considerable “ime was spent In investigating these melfunc-
tions in order <o gain ~xperience in maintenancs procedure and to report to
Goodyear Aircraft. Although “here are a large mwmber of %trouble-causing items,
they are minor in nature and Goodyear Airersft will meke all necessary repairs
and replacements to Hanford's satisfaction.,

O 1232922 -
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Reactor Boil-out Problem

Computer circuits were developed to simulate excess power, coclant loss and
manual screm conditions. Performance of these circuits was very good.

Trouble in the form of excessive signel pick-up was experienced in the ccomputer
circuits for Xenon and reascter kinetic simulation. Modification of these cir-

cuits wi11 be necessary.

Compconents Research and Develcopment

Fabrication wes started on an experimental detecting system which will be ufil-
lized in determining the gamma and X-ray detection low energy thresheld. The
technique under investigetion inveolves the introduction of & signal component
vhich allows cross correlation detection.

REACTOR DEVELOPMENT - L0OOO PROGRAM

STUDIES RELATED TO THE PLUTONIUM RECYCLE PROGRAM

PRPR Lattice Meesurements

The alumnum tank (calandria) for the heavy water test core for a T-inch lattice
for PCTR measurements has been received from the shops. The celandrias has

been pressure-tested for leaxs and is ready for installation in the PFCTR.,

A safety system has been designed for possible loss of heevy water which has

8 sensitiviiy of 100 ml of D0 or & drop of DoC temperature of 19 ¢. The

Do0, which is scheduled to arrive March 1, has been reported to have a tritium
impurity of 30 %o 35 millicuries per liter. The system has been desizned to

be safe for concentrations of tritium about 1000 times greater.

BIOLOGY AND MEDICINE - 5000 PROGRAM

BIOPHYISICS RESEARCH

Atmospheric Physies

A revajuation of the calibration of the flucrescent pigment used as a tracer
material in stmostheric dffasion studies was undertaken in order to reducs
the uncertainty of the estimate of the number of elementary particles per gram
of pigment. In the course of this work it was found that a faulty laboratery
technique for diluting the calibration semples had caused previous estimates
to be consistently too large by approximately one order of megnitude. A comp-
lete recalibratiﬁa, using correct dilution technigues, yielded a value of
L.48 » 0.28 x 10™" particles/gram (confidence assessed at the $5% level) ver-
sus the value of 7.50 + 1.36 x 1 reported previously.

Installation of labeled six-foot metal stakes at 100-foot Intervals Pfrom LOO

to 2500 feet from the Metecrology Tower and at five-degree intervals of azimuth
frem north through scuthwest clockwise arcund the Tower was begun. This grid
of sampling peints was chosen for the initial diffusion experiments using
various levels on the Tower <o simulate eleveted point sources. Extension of
the grid to distances up to one mile from the Tower in the easterly and

W 232073 pcpasuineD _
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southerly quadrants is feesible and bas been planned to coincide with the expan-
sion of the diffusion program and additions to the sampling equirment.

The extensive studies of diffusion in stable atmospheres and the relation of
diffusion parameters for this atmospheric condition to metecorological parameters
were continued and a comprehensive report on this subject was essentially comp-
lete at month's end. In the sixteen cases studied, the peak (axial) concentra-
ticr at 300 m dewnwind frem the source varied from 16.8 x 107 to 0.63 x 107
mg/m3 for a source sirength of one gram/second. These values, appropriate for
an observer fixed on the azimuth of the average wind direction, iXlustrate the
variability of the diffusion processes within the stable case.

DOSIMETRY

A 330-cubic inech plastic scintillator and a lb-inch photomultiplier were studied
to see if they could be applied to Body Monitor measurements. Mineral cil was
used <o provide temporary cpticel coupling between the scintillafor and the
tube. The operating potentiazls of the photomuliiplier shield and first dynode
were varied mmtil cenditicns of ophimm pulse height with minimum noise were
found. The counter was partizlly shielded with two inches of lead; background
was reduced %o one-third “he upspielded value., Greater reductions are certainly
possible. 280 Xev gamma rays from a Hg203 source could be detected efficiently.
This represents an Iwprcvement over the performance of similar scintillators ino
body monitors at other sites and mears that 1t may be a ugeful adjunct to our
Body Momitor. A 4test -of the scintillator was made by fastening envelopes con-
Taining cs+37 sourcas {about L pc) or blanks o the backs of members of +the group
and then counting them through their chests for one minute. All sources were
detected and measured within a factor of two; one blank was erronecusly reported
as coptaining 0.2 ue. .

The Van de Grza? accelerator opersted with only routine meintenance during the
month.

The moderated deteczor neutsron fluxmeter was calibrated against the long counter
with C12(d,n) and D{d,2) sources. Disagreement oy as much as 30% was found with
eerlier work with {alpha, n) sourses. The »eascn for the disagreement is not yet
xnown. The »roblem of using (d,n) sources aas become very great because of the
background of D{d,n) zeunrons. The iom source is aging rapidly and stable cpera-
tion with mass-two deuterium is becoming increasingly difficult.

The difficuliies reported last month with gases adsorbed on the walls of graphite
chembers used for X-ray measurements are still being studied, Careful repetition
of =he pitrogen flushing sxperiment znd extension to other X-rzy emergies indi-
cated that arger wms not the chief source of trouble. The experimental resulits
are consistent with nisrogen itself being strongly adsorped on the graphite. The
Pressure exutrapolaiiosn chamber s fixed so the system could be heated to drive
off z2dsorbed gases. Heating =c 30° £ produced neo effect; higher temperstures will
be tried. Measurements of W for nitrogen relative to W for air were made and good
agreement found with values in =he literature.

A small alumigum icnizatisn chamber was mede to be used in determining W with the
calibrated Co°0 scurce. The chamber wes found to chey inverse square law which
indicates that rcom scatTering and chamber size effects are negligible. Leakege

—— 1232924 - oy
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characteristics were satisfactory. A preliminary value for air of W = 33.8 ev/ip
was obtained; corrections for wall absorption and the Fermi polarization effect
must yet be made. Values of the Compton energy absorption coefficient for
carbon, nitrogen, oxygen, aluminum, argoen, iron and lead were computed by IBM
mechine at 0,01 Mev intervels fram 0Q.0L to 10 Mev for use 1n this work.

Measurements were made to determine the dose received by a fi1lm badge when it
is calibrated with uranium beta rays. The depth dose was measured with an extra-

polation chamber for 16 to 290 mg/cm2 of polyethylene. The emulsions {n the badge
are at depths of 54 and 94 mg/cme. The average dose to the two emulsions is

146 mrad/hr.

INSTRUMENTATION

Experimental work on a transistorized Alpba Hend and Shoe Counter was started.
The instrument will be completely transistorized except for the muliiplier photo-
tubes used to detect alpha particle caused scintillationms from ZnS phosphor
screens. The instrument will be approximately four cuble feet in volume with
register readout indicators and it will use separate cable connected shoe probes.
Detection sensitivity will be approximately 300 d/m. The transistor amplifiers
and register drive circuits are wnder develovment. The overall instrument volume
will be approximetely one-fifth the size of the present four-fold counters.

Experimental work wes continued con the Dual Filter Alpha Alr Mopitor with the
fellowing comparison data being obtained. The dual filter instrument was set to
alarm at three times the Raden-Thorcn background, or 500 MPC of plutonium alphs
in three minutes. Thls represents an alarm seansitivity 20 times better thar the
single filter instrument which alarmed on 10,000 MPC in three minutes.

Modiflications to the circuitry for the Stack Effluent Monitor were completed.
The modifications were undertaken %o aid in ca’ibraticn and maintenance of the
eguipment.

Experimental work wes started on a scintillation portable fast neutron dose-
rate meter. The instrument will utilize the n,p reaction using polyethylene -
meterial and attached ZnS phosphor.

The circultry tracings and parts list for the Radiotelemetering Remote Data
Stations have been essentially completed. The Radictelemetering System will incor-
porate a2 central station, repeater station and twenty remote data stations. In-
formation on radiaticn levels, wind parameters, and temperature will be trans-
mitted autcmatically from each data station through the repeater station and then
to the central station for recording and analyzing. Each deta station is a
seperate self-contained autcmatic detection and redic transmitting and receiving
unit.

The Water Velocity Indicator for use in plant wells by the Geochemical and Geo-
pbysical Research Uperaticn was assembled. Some laboraztory tests have been comp-
leted and more are contemplated before field tests are undertaken. The instrument
will detect the direction and speed of underground water flow when the probe is
Placed in the flow.

Evaluation tests were completed sn the use of RK-61 subminiature thyratrons for
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use in miniature high voltage supplies. Accuracy and calibraticn tests were comp-
leted on a Jordan Remote Alr Meonitoring System, and evalvation tests were started
on metal-wall bhalogen-gquenched GM tubes. Field tests were started on the Nemo
fast and slow neutron detector and on miniature hearing-aid-type headphones.

CUSTOMER WORX

PROCESS TECENQLOGY

Nuclenr Safety Problems

A ﬁariety of nuclear safety proviems were studied during the month. Among thess
were treatments of long-term reactiviiy gains on slug dissolver safety, and fab-
rication comsiderations involved in the preparation of plutcnium fuel elements

Zor the PRP.

Additiecpal manufacturing specifications were also prepared for 1.6% enriched
fuel elements.

Assistance was granted the Plutonium Metallurgy Operation in establishing pro-
cedures for powring the Robin B casting.

Design of Shivpping Zask

Caleulations wers made of the shielding requirements for a high level cask for
Tuel elements irradiated in =he ETR. 4 provision for thermal cooling of the
fuel elements was reccmmended.

KAFL-120 Loop Design

A design for & zirconium, high pressure, in-pile tube for the KAPL-120 loor has
been recommended to KAFL. Preliminary calculations show thet this design will
approximately double the flux ia <he locp and thus double the exposure capacity
of the loop. Whereas other designs nave been made using zircomitm which would
enhance the flux by an equivalent amount, they have all required that develcocpment
work on zirconium Tabrization te dome. This design is based upon known and proven
Tebricaticn technigues.

OTEER

Weather Forecasting

Tvoe of Forecas+h Number Made % Relisbility
8-Zour Production gu 84,5
24-Hour General c6 76 .4
Special T 81.4

Sumary of the Weather

Temperatures durirg February varied between 55 on the 26th and -1 on the 2nd.
Below normal temperatures predominated, nowever, and the over-all monthly aver-

age of 3L.1 was 1.5° welow normal.
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The precipitation total of 0.23 inches was only about one-third the normal amount
for February. There were high winds on the 24th with peak gusts 59 mph at

SO feet and T7 mph at 400 feet. During most of the time, however, speeds were
light.

Columbia River Level Forecests

Conferences with U. 8. Weather Bureau and Soil Conservation Service persomnel

were held in Portland, Oregon, in preperation for Columbia River level forecastis
for the 1957 high-water period. Due to¢ only an average snowfall cver the Columbia
watershed the potential for any appreciable flooding of the Columbia during 1957
is held to be essentially nil. In fact, primary concern is directed toward a
potential water shortage.

Optical Shop

The routine work in the Optical Shop included 4be repalr of three crane periscope
heads, a discharge area periscope, a microscepe, and four cameras; and the
fabrication of microsccpe brackets, lens mounts, lens extension for a motion
picture camera, apd glass bezrings.

Bt F b T

Manager :
Physics and Instrument Research
and Development
HANFCORD LABORATORIES OFERATION
PF Gast:mes .
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Chemical Research & Development Operation

ORGANIZATION AND PERSONNEL

John P. Keiszer, Engineer II, transferred to Reactor and Fuels Research and
Development.

Menfred Siegler, Engineer I, transferred to APED at San Jose, Celifornia.
Lucille A. Holden, Steno~-Typist, resigned.

0. H. Pilkey, Jr., Epgineering Assistant, was added to the force.

L. R. Duncan, Chemist II, “‘ransferred in from Chemical Proceséing Department.

Rozella M. COgden, Laboratory Assistant, transferred in from Fuels Processing
Department.

TECENICAL ACTIVITIES

2000 PROGRAM - PRODUCTION OF FISSIONAELE MATERIAL

TRRADIATION PRCCESSES

Reactor Effluent Studies - Automatic Analyzing Monitor

Exhaust ducting for removing fumes and vapor from the evaporation hoods oo the
monitor was designed to permit variable conrirol of flow rates through the indi-
vidual hoods. Several experiments were conducted to evaluate optimum conditiocns
of air flow, air temperature, and placing of the radiant heater over the sample
dish. I% was detarmined that with the commercial 200-wati radiant over-head
heater, and the 600-wati air preheater delivering 2.5 ofm air at 500 F, smooth
evaporation of two cc per minute could be obtained. This rate will be adequate
for the largest sample anticipated, 100 cc each hour.

The ore day half-1ife isoctope interfering with the P32 measurement previously re-
ported to be I-33 was confirmed by Apalytical Chemistry to be Wi87. At month's
end experiments were underway 1o evalgate a modified procedure for_the P32 stream
vwhich would remove the interfering wiST and ¢cr5l in sddition to As’°, The addi-
ticnal steps regquire a second Dowex.50 column and a finel slurrying with W03 after
removal of AsT®. The use of nitric acid to replace hydrochloric acid in the modi-
fied procedur= should be a definite improvement from the corrcsion standpoint,
altbough the added complexity will pose added meintenance and reliability
problems. '

Modification of the Weston recorder was accomplished with a new motor and gear
train. The recorder action is thereby slowed to a degree that permits the re-
corder to pulse out through the toothed-wheel analog to digital converter at a
rate within the acceptance rate of the Streeter-Amet printer. Full scale re-
corder reading can be pulsed out in a pinimum time of six seconds.

- 1232930 N
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The circult for the Cu6h coincidence measurement was tested. An cutput pulse
fyom the circuit of 8 ms duration operates the appropriate relay in the Streeter-

Amet printer.

The 100-channel pulse height snalyzer was received during the month. It will be
used to assist calibration of the analyzing monitor amd 1o aid in the general
study of reactor effluent composition. An engineer spent three days ab the manu-
facturer's piant (RIDL) in Chicago attending orientation sessions on the theory,
cperation, care, and maintenance of the instrument.

Routine Menitoring

Routine monitoring of As~T76 in reactor effluent cooling water is being accomplished
by means of direct counting through suitable absorbers. The method was developed
by Analytical Chemistry. Operator time is reduced by & factor of three with no
change in accuracy. Compered to the former standard method requiring chemical
separation, counting results were 7 per cent higher as found by Radiological Chem-
icel Anelysis. Adoption of a similar method for P-32 is being withheld. Com-
pared o the existing method results are 16 per cent higher and are delayed 12

days to permit decay of short-lived isotopes.

Radiologisal Chemical Analysis confirmed standard beta counting of Za-65. Gama
spectrometer results diverged by less than 10 per cent Irom beta counting values.

Radiation Protecticn requested composition analysis of Turco, a possible reactor
cooling water addiiive for reducing reactor rear face personnel exposure. Infra-
red analysis and emission spectrography were utilized to establish the presence
of sodium chloride, sulfamic acid, ampmonium biflunride, and an aromaiic wetiing
agent. GQuantitative analyses are in process.

Analytical Service

A coulcmetric plutonium anslytical methed is being evaluated for geperal use.
Immediate application is the direct analysis of T&E dissolver solution. Plutonium
standerd solution gave precision and accurmscy of I L per cent which meets IFD needs.

New apalytical services in support of organic pile coolant studies consisted of
pour point and cloud point measurements provided on a routine basis,

SEPARATIONS PROCESSES

PUREX

HA Column Studies

Work continued on the development of a satisfactory cartiridge for organic phase
continuous operation in the Purex Plant HA Column scrub section. The failure to
achieve alternmate phase inversions {"zebras effect”) without using plastic plates
for orgapnic coelescence shifted the emphasis to the utilization of a sherti stain-
less steel cardridge section (about 5-ft. high {n the plant colurm ) immediately
above the feed point and a mixed stainless steel and plastic cartridge section
for the remainder. It is expected that the decontamination cbtained in the all
stainless steel section will be sufficient to insure satisfactory life for the

plastic plates.

1232931 .
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The gtudies were conducted in a three-inch-dlameter glasa pulse colum with a
nine-foot-high serub section. Both Purex Flowsheet HW No. 3 and Purex Plant

Flowsheet No. IIA were used.

Highlights of the studies include:

1.

In the mixed cartridge section the use of stainless steel plates baving 0.08-
inch-dismeter holes and 21 per cent free aree gave the best aqueous coales-
cense, i.e., a finer dispersion and coalescence obtainable over a wider

frequency raoge.

The order of decreasing ability of plastic materials to achieve organic
coalescence was found to be linear peolyethylene, polyethylene, and fluorothene.

The use of plastic plates at the top of the cartridge markedly decreased
aqueous entraimment into the top disengaging section.

A cartridge comsisting of alternate groups of four stainless steel sieve

plates and two fluorothene sieve plates (all on one inch spacing) Zave chloride
H™ values of 1.5 and 2.0 feet at volume velocities equivalent to plant capa-
city factors of 1.8 and 3.6, respectively. These ETU values are 15 to 20 per
cent lower than obtaiped when using a cartridge containing alternate groups

of two stainless steel and two fluorothene sieve plates.

Nozzle plates appear unattractive for the all stainiess steel section immedi-

ately above the feed point. For reasons not yet defined, it was not possible
0 obtain a stable "zebra effect”™ when the nczzle plate section operzted with
the organic phase continucus.

Interface Control

A floet-type interface level detector using a standard rotameter coil and armature,
coupled to a stainless steel float is installed and operating in a glass coclumm in
the 321 Building. The device has been in operation for two weeks and controls the
botscm imterface level to within ¥ 1/2 inch of the set point, whers the demsity
differsnce cof +he two phases is about 0.2. Based on these observations, a2 second
float-type interface detector is being designed for imstallation and festing cn a
jumper for use in the Purex Plant IA Column. The approximate 0.1 density differ-
ence of the two phases at the top of this column will provide a severe test of

the suitability of this type interface detector for plant use.

Interfacial Transfer Rates

Most of the difficulties apparently stemming from surface-active Impurities in
the solvent and in uranyl nitrate appear to have been solved, and reproducible
results are now deing cbtained. Considering the extraction of uranyl nitrate
into TBP-Amsco as a process first-order in uranyl nitrate {(an assumption which
appears valid over at least the first half of the transfer process ), results of
recent measurements can be summarized as follows.

1. Extraction rates from 0.48 molar uranyl nitrate solution varied only slightly

as the TBP concentration was varied from 10 per cent to 40 per cent. Values
for the first-order rate constant for the extraction process were 0.00Th4,

P 1232932 srziass I
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0.0078, 0.008%, and 0.0085 min-l, respectively, for 10, 20, 30, and 40 per
cent TRP. The rate of extracticn of uranyl nitrate ocut of a solution 0.75
moler in uranyl nitrate and 2.4 molar in nitriec acid was more semsitive to
TEP concentration but still considerably less than first-order in TBP. Valuwes
for the first-order rate constant for the exiraction process were 0.0029,
0.00%1, and 0.0055 min-1, for 10, 20, snd 30 per cent TBP, respectively.

2. Addition of an aqueous soluble non-ionie surfactent to a concentration of 100
ppm lowered the rate comstant for uranium extraction by a factor of four.

3. The rate of extraction of ursnyl nitrate from 0.48 molar uranyl nitrate solu-
ticn into 30 per cent TBP in Amsco proved much more semsitlve to the stirring
rate of the agueous phase than to that of the organic phase. The rate con-
stants ranged from 0.0027 min™" 4o 0.023 min™™ as the aquecus stirring rate
was increased from 50 to 120 RPM, with the organic stirred at a constant rate
of 80 RPM. By contrast, the measured rate constants wers 0.0029, 0.0046, 3.0046 and
0.0048 min~1 Por organic phase stirring rates of 50, 80, 110, and 112 RPM,
respectively, with the agueous phase stirred at 80 RPM. Under the conditions
of these measurements, therefore, it appears that diffusion in the asqueous
phase may constitute cne of the mejor limitations on the rate at which urapyl
nitrate transfers from aquecus to organic phases.

Solvent Properties of 2-n-Butyltetrahydrofuran

Cyclic ethers are currently undergoing examination to determine their poteatial
as solvents for processing irradiated uranium., The first of this class of com-
pounds which has received attentiocn is 2-n-butyltetrahydrofuran. The solvent
capability of this compound for urenyl nitrate has been examined, and the data
are summarized in the accompanying table. Distribution data for tracer zircon-
ium is included alsc, as a measure ¢f the decontamination potential of this
solvent. Results obitained in parallel messurements with hexone and 30 per cent
TBP ig a hydrocarbon diluent are included.

As a solvent, n~butyltetrahydrofuran is apparently competitive with hexopne in
ANlN-salted systems in both uranium extraction pcwer and decontamination capa-
bility for zirconium, but appears inferior on both counts to 30 per cent TEP in
aitric acid salted systems.

It is planned to study the stability of BTF towards nitric acid and its decontam-
ination capability for gross fissiom products.
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Tri-iso-butyl Phosphate as Purex Extractant

Tri-iso-butyl phosphate (Eastmen Chemical Products) was studied as an extractant
in the Purex process. Batch equilibrationa were made simulating the partition
eycle (IA and IB feed points and IC stripping). Uranium distribution ratios were,
in all cases, nearly identical to those obtained when using tri-n-butyl phosphate
(TBP) as extractant. Alsoc, IA feed point distribution ratiocs for Pu, gross

gamma, 2r-Nb, Ru, and Ce were aprroximately the same with the two extractants.
Under IB feed point conditions, Pu E° wvas greater by a factor of four for TBP
than for tri-iscbutyl phosphate (O. OOTT vs. 0.0018).

When the concentration of uranium in an organic phase 30 per cent In tri-iso-
butyl phosphate exceeded 0.27 M, a yellow, crystalline solid formed. Probable
composition of the solid (from ursnium analysis) is UOz(NO3),.2TIEP. Uraium
saturation in 30 per cent TBP is ca. 0.52 M and Purex HAP and IAP (extraction
column product streams) exceed 0.35 M in urenium. Tri-iso-butyl phosphate does
not appear attractive as an alternate for TBP in the Purex process because of the
limited sclubility of uranium im it.

Ion Bxchange Studies

Attempts to operate the 32)1 Building moving-bed ion-exchange contactor with new
Dowex-50 20-t0-50 mesh resin were unsuccessful because of excessive resistance o
liguid flow which developed in the XA Column and prevented pumping feed to the
coelumn. An hydraulic classifier which allowed a water flow of up to 500 ml./min.
in a 2-inch-diameter pipe removed about 0.2 ml./hr. of fines from the unit. Mi-
croscopic inspection of the resin indicated that the removal rate wes not as fast
as the fines formation rate. Ko further work is plapned witkh the coarse resin
since lt does not appear attractive for plant use.

Performance tests of the instrumentation to control the acid-water interface in
the 321 Building plutonium resin columm, "C" Column section, are complete. The
nifric acid concentration at the probe is determined with the followlng precisions
over the indicated concentration ranges:

0.1 t0 1.0g/1 &
1.0 to 10.0 g/1 ¢ 21,
10.0 to 100.0 g/1 T 10%

An alternate probe installed into a well on the slip water outlet line indicates
that this position may be a more desirable control peint. Controlling from this
pesition, the slip water overflow volume incressed about 5 per cent for the sanme
average acid concentration and the deviation of the slip water volume per cyel
was reduced by a facter of ten.

During the course of these tests it was found that the manufacturer of the conduc-
tivity probes had used silver solder to hold the carbon electrodes in place. The
Probes were reworked and installed with press-fitted electrodes and have now
operafed satisfactorily for ten days.
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NEW PROCESSES

Dissolution of IPR Fuel Elements

Work on this problem during the report period has been concentrated on study of
the dissolution of zircalloy-2 by ammonium fluoride soluticns. The results to
date confirm the previously reported cbservation that substitution of ammonium
fluoride for hydrofluoric acid permits dissolution of zircalloy-2 at adequate
rates at pH values as high as 9.5. Participation of ammopnium ion in the reaction
is indicated by the following.

1. Tnstantaneocus dissolution rates with one molar ammonium flucride {pE = 6.5)
ranged from 0.3 mils/miz to 0.03 mils/min as the zircomium concentration in-
creased from nil to 0.17 molar. 3By con%rasi, the dissolution rate with omne
molar patassium flucride (adjusted to a pH of 6.4 by addition of hydrochloric
acid) was only 0.003 mils/min.

2. The rate of dissolution in ammonium fluoride solutions is inecreased sigoifi-
cantly by addition of ammonium chloride although ammonium chloride solutions
alone do not appear to attack zircalloy-2.

Exposure of uranium metal to boiling four molar ammonium fluoride or a boiling
mixture four molar in ammonium fluoride and four molar in ammenium hydroxide

(pH = 9.8) for two hours resulted in formation of a green coating on the metal
(presumably UFy, or UF, . NH,F). The coating plus any uranium which dissclved
amounted toc about 1.4 per cemt of the total uranium in the experiment employing
ammonium fluoride and about 1.7 per cent of the total uranium in the experiment
employing the mixture of ammonium flucoride and ammonium hydroxide. After cooling
the supernstant liquids from both experiments appeared water-white.

Addition of ethylere diamine tetra-acetic acid ("Versene”) to a concentration of
one molar in a mixture one molar in ammonium fluoride and three molar in ammopium
hydroxide allowed dissolution to continue at & significanf rate past the mole
ratio of ca. six moles of fluoride per mole of zirconium at which the dissolution
generally cesses with ammonium fluoride alcne.

Experiments are planned to define more closely the effect of Ilucride, 2mmonium,
and hydrogen ions on zircalloy-2 dissoluticn, and to determine the feasibility of
selectively dissolving zirealloy-2 jackets off wranium by use of ammoniuvm fluoride
mixtures.

Continucus Metal Dissclution

Eleven runs in the 2-inch~diameter by l2-foot-high continuous tower dissolver
were completed. Although a variety of operating conditions were used, including
different acid and reflux rates and reflux, feed, and air entry poinmts, dissolv-
ing rates of only 50-75 per cent of those obtained in a continuous pot dissolver
(EW-42666) were achieved.

FLUREX DEVELOPMENT

Anodic corrosion of platimum. Measurements of the anmcdic corrosion of platinum
in mitric acid wvere extended to nitric acid concentretions as high as 3.9 M.

1237934 i Ny




Decreased corrosion with increased niiric acld strength, as reported previpusly,
was confivmed. The corrosion rates varied, ip parabolic fashion, from 0.021
mg./amp. hour at 0.15 M HNO3 to nondetectable weight loss {24 hour rm at 7.5
amps./in.2) at 3.9 M HNO;. ~Similar studies with gold as anode showed increased
corrosion with increased”acid concentration in the range 0.15 to 0.45; corrosion
rates were prohibitively high in this range.

Resistance of Flurex Cell Components. Resistance of varicus cation and anion ex-
change membranes was measured by a "difference” technique. The resistance of an
appropriate solutiop in a copductivity cell was measured. A membrane, pre-equili-
brated to 2 M UNE if cation exchanger or & M HFQ, if anion exchanger, was inserted
between the electrodes and the cell resistance s measured again. Resistance of
the membrane was taken as the difference in the i{wo measurements. Anion exchange
membrane resistance as 2z function of external solution composition is shown in

the following table.

Resistance of One Thickness of Membrane, Ohms/Cm,°
Permutit 3148 [8.0 mils) Helfilm 2 (3.4 mils)

Externzl Solution

0.5 M BNO3 12.5 65.1
0.1 M HNOy 20.6 71.2
0.5 M ENC3 J.gg 15:5.?
2.0 M BNO . 3.0
0.5 EUNHS 31.0 9.0
0.10 M UNE 28.0 80.0
0.50 M UNE 19.0 82.0
1.00 M UNHE 32.0 123.0
2.00 M UNE 108.0 8o1.0

. Similar values for cation exchange membranes in contact with UNE solutiocns of
varylng composition are as follows:

Resistance of One Thickness of Membrane, Ohmstm.2

Bxternal Solution “Permutit 31B2 Nalfilm 1 Tonics CR-b6l
0.5 ¥ UNE 736 8L 154
0.1 M UNE 588 C 77 13
0.50 M UNH %9 . 67 36
1.00 M UNH 305 54 2%
1.7 ¥ UNE 30k 179 2k

Specific resistance of UNHR sclutions of concentrziions possibly applicable as
Flurex feed was measured. These range from 105 obm cm. a2t C.005 M UNE to ca. 11
ohm cm. at 2 M UNE. Similarly, specific resistznce of possible catholyte solutions
(0.2 ¥ UOsFs, 0.05 M NEF, varying HP concentration) varied almost linearly from

9 obm cm., 2t 3 M EF to 36 ohm em. at 0.5 M HF. Specific resistance of HNO, solu-
tions {anolyte) ranged from ca. L obm em. at 1 M to 53 at 0.05 M. With thése dsta,
voltage drop across a Flurex cell may be estimated for a wide variety of opera-
{ing conditions. Trial calculations indicate relatively high cell voltages and
point o the necessity of optimizing cell design to minimize power loss.

PR gL Y
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WASTE TREATMENT AND FISSION PRCDUCT RECOVERY

Cesium Packaging FPlowsheets

A calcination-leeching process was reported last month for converting cesium zine
ferrocyanide precipitates to cesium chloride. Further work has now been done to
determine vhether the same treatment would be applicable o nickel ferrocyanide
or ferri ferrocyanide precipitates, since it may prove desirable in some cases to
employ these materials rather than cesium zinc ferrocyanide in the recovery of
cegium from certain wastes. This may be the case if it is desired to process
Purex HAW directly or if the iron and aluminum concentrations in 1WW are excessive.
In the calcination experiments, it was cbserved that boith the nickel ferrocyanide
and ferri ferrocyanide spattered bedly when heated to 300 to 550 C. Overall
cesium recoveries after leaching were very poor and averzged less than 10 per
cent. However, the calcination-chlorinetion and wet chemistry processes handled
nickel ferrocyanide and ferricyanide without &ifficulty.

It has been thought that calcination of cesium zine {errocyanide may result in
cenversicn of a portion, at least, of the cesium to the cyanide rather than the
oxide. While this is of litile comsequence if the product is packaged as the
chloride, it is a matter of concern if the "oxide" is packaged directly since

the cyanide would probably undergo radiation induced decomposition with gradual
pressure build-up. A leach solution was accordingly anslyzed for cyanide. The
result was negative and indicated that the cyanide content was less tban one pars
in 200, 000.

The wet chemistry flowsheet which was reported recently for converting cesium
zine ferrocyanide ¢ cesium chloride utilizes a sulfide precipitatioa %0 remove
zinc and irom and an anicn exchange step to remove sulfate. Both of these are
rather time comnsuming and may, also, be subject to radiation decomposition 4if-
ficulties. An alternate scheme was devised and tested this month which appears
to have many advantages. This involves dissclution in sulfuric acid, as before,
followed by eleqtrclysis in a zercury cathode cell to remove irpn and zinc. It
has alsc been found possible to remove the sulfate by precipitation with lead
{added as lead nitrete) and 4o remove the excess lead electrolytically along with
the iron and zinc. lternately, the sulfate can be removed by stoichicmetrie
trecipitation with barium, the end »oint being determined conductiometricelly,

In other experiments with the wet chemical process, it was found that the chloride
form of the Dowex-l anion resin can be substituted for the hydroxide form and
that it can be re-genersted more readily, thereby reducing overall time cycles.
The fission product decontamination factors acrcss the wet chemical packaging
process were also determined and were found to be 160 for zirconium-niobium, 18
for ruthenium, 9 for cerium, and 1000 for plutonium. Since substantial decon-
tamination is alsc obtained in the cesium zinc ferrocyanide recovery operation,
the final cesium chloride .preoduct will be of very high radiochemical purity.

Neptunium Recovery

Three Mini (miniature mixer settler) runs were completed during the month. These
- similated the HA Purex columm and represented tests of flowsheets based oo pre-

viously reported batch extraction data. The first run simulated the EW #3 flow-

sheet (1.35 M U, 2 M HNO3 feed, 3 M HNO3 scrub) and was run at about 65 per cent

1232938 '
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uranjum saturation. At steady state, most (about 90 per cent) of the neptunium
was eliminated in the HAW, as expected. The second run was identical to the

first except thet 0.1 M ferrcus sulfamate was added to the feed to rednce the
neptunium to the extractable (IV) state. In this case, about 90 per cent of the
neptunium was extracted apd was fcund in the uranium product. ThHe third run em-
ployed a bigh acid - low saturation flowsheet (1.35 M U, 4 M ENO3 feed, 3 M ENO
scrub, 60 per cent uranium saturation) and was designed to force neptunium(Vv) over
with the uranium (and plutonium}. Altbough steady state was not attained and caly
54 per cent of the neptunium was found in the uranium product, it was estimated
that about G5 per cent would have been feorced through after the nitric acid had
refluxed up to steady state concentration.

The above results indicate the practicality of two methods for recovering the
neptunium: {1) high acid, HA, TA, IB operation with eventuel recovery of the
neptunium from the low acid TIDW, oxr (2) operaiicn of a conoventional HA with re-
covery of peptunium from the BAW by sclvent extraction after reduction to the
(IV) state with ferrcus sulfamate. The first scheme has the disadvantage +that
deccavamination will be somewhat compromised and <he seccnd that additional columns
are reguired. A +ipird scheme, currently undergoing batch testing, would have
neither of these drawbacks. It is based on differerces in the rates of oxidation
of neptunium and plutonium. Thus preliminary experiments show that the neptunium
(IV) is oxidized very slowly oy nitrite, whereas the plutonium(III) to {IV) oxi-
datlon is very nearly instantaneous. Similarly the oxidation of septunium(V) %o
(VI) by dichromate was found to be rapid {4 <l minute) whereas the dichromate
oxidation of pluvonium(I7} is slow (8t rcom temperature). It shculd be possible
with these, or some other suitable oxidant, to esxtiract botk the plutonium and
neptunium in the HA and 1A columms. Testing of these ideas is proceeding.

The lon exchange characteristics of neptunium are also under investigation as

an alterunate means of recovery or of isclation. A prelimirary experiment with
neptunium(IV) gave a distribution coefficient of 2.5 x 104 for adsorption on
Dowex-l from 7 M nitric acid. Tweniy-four hours were required to attain this
equilibrium value atv room temperature. It Is planned %o cover a range of acidi-
ties from b M te 8 M nitric acid in the case of neprunium{IV) and +o investigate
the behavior of the (V) znd {VI) states as well.

Cesium Isolaticr and Packaging

Efforts expended on developing the isclation and packaging prototype were aimed

at producing the first Epgineering Flowsheet by May 1, 1957. Basic assumptions
include: (1) feed material will be an aguecus slurry of zinc cesium ferrocyanide,
(2) the final product will be cesium chleoride, {3} instantaneous capacity will be
adequate for processing 4 Kg of cesium per eight hour shift, and {i&) the product
will be packaged in bulk form. The capacity assumption is tentative and may chamnge
before the flowsheet is completed.

In support of design of the prototyve cesium packaging unit, information on centri-~

fugation, filwration, and seitling of CspZnPe(CN)g is being obtained. When preci-

pitated from simulated IWW (procedurs proposed by Chemical Research Operation) the

solid volume after centrifuging (cme hour at ca. 600 x G) is about 0.0k per cent

corresponding to 0.54 M in CspZnFe(CN)g. If precipitated at higher cesium content
- (5.3 x 1073 M vs. 4.3 X 10~% M in IWW), the solid agglomerates more rapidly and

is more bully after centrifugaticn (0.2 g). Thus preparation of the solid for
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study by precipitation at higher cesium concentration to avoid large sclution
volumes is not valid due to different characteristics of the solid.

CSQZnFe{CH)s is precipitated from simulated IWW apd centrifuged is readily sus-
pended in two or three volumes of water to give a slurry whick can be pumped
through a 1/4% ineh lime. Dilution of the slurry with water tends to peptize the
solid. At a water %o centrifuged solid volume ratio of 15, the solid filiered
readily on F porosity sintered glass (4-5.5 microns). At a water to solid ratio
of 50, some sclid pessed an P porosity filter. Digestion at elevated temperature
as well as the addition of ammonium salts to maintain ionic strength counteract
the peptization.

Semiworks Waste Self-Concentrator

The waste tank contents continued to concentrate during the first week of the
month., A total of 124 liters of condensate were collected and cribbed, reducing
the ligquid level in the tank to approximately 13 feet. Thils corresponds to 30
per cent of the original volume charged to the tank.

On February 5, the calrod heaters, used tc compensate for *ank heat losses, were
shut off and the tank was allowed o cool. This permitted viping and iastrumen-
tation chapges in the condensate drain system. Instrumentation was also installed
for an emergency quench system which will drown the waste tank in the event the
vapor load should ever exceed the condenser capacity.

Disposal to Ground

Lakoratory experiments were conducted to invesiigate the possibility of disposal
ot UO3 lant uranium wastes Lo the ground. Tank C-2 waste at pH 1.6 containing
0.08571bs U/gal was used for the laboratory experiments. The addition of sodium
hydrexide tc the waste removed uranium very effectively from the solution by pre-
cipitation. The concentration of uranium remaining in solution at oH 4.2 was
0.037 lvs/gal while at pH 5.0 it had dropred to 3.6 x 10-% and at oH 7.6, 9.2 x
1076 1bs/gal. Addition of caustic to neutralize the acidity and retention of the
sludge in & boldup tank would be a feasible method of producing effluent com-
vaining insufiicient uranium %o be of radiclogiecal importance., The addition of
sodium hydroxide “o adjust 40 below the precipitation point [(~~pH 3-4) produced
the best conditions for remcovel of the uranium from sclution by scil adsorption.
Distribution ccefficients for such effluent were »L0O, indicating that disposal
based on the adsorpticn of uranium by s0il may be possibie under carefully con-

<rclled conditicons.

Soil column experiments were conducted to determine the capacity of the A-8 crid
for A-faxrm copdensate waste. The results of a radiochemical analysis for 10
radiomsotopes in the A-8 waste indicated that Sr¥°, at a concentration of 1.5 x
10-3 we/ml, would be the limiting radioisotope in disposal to the ground. The
capecity of the A-8 erib, which was estimated from the soil columm breakthrough
curve for Sr9o, was about 13 column velumes of A-8 waste based on a Sr20 concen-
tration in the waste of 1.5 x 1072 uc/ml. Experiments were planned to obtain a
similar estimate for higher concentrations of sr90. Using a total capacity for
the crib of 13 column volumes, approximately two-thirds of the total erib capscity
remained as of December 1, 1956.
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A document was drafted which recommends the crib disposal of a large fraction of
in-farm scavenged waste supermaies. It is estimated that some ten million gallons
of presently *anked wastes cau be discharged to the 216~ g eribsite if adequate
cesium and strontium soll zdsorption is demonstrated, Co~> concentration is re-
duced to less than b4 x lO"h uc/ce {MPC), and other defined requirements are met.
It is expected that the test disposal will yleld valuable data relating to stra-
tification and dispersion of wastes in ground water, aquifer charactaristics in
the disposal ares, and ground water movement.

Approximately 550,000 gallons of TBP scavenged superpete was discharged to the
216-BC-6 ecrib. This waste demonstrated satjsfactory strontium and cesium soil
adsorption characteristics and contaired CoPC at 0.7 MPC. It is the first batch
of waste to be sent to ithe cribsite as part of the above-described high €00

waste "use test" in this ares.

Total Yets emitters in cocling water recently routed %0 the new Redox swamp

were found to be slightly Telow the recommended swamp disposal limi4. The acti-
vity is pelieved to be due to wash-out ¢f contamination previcusly depcsited in
the lires. Ircreased arid life should resuls from the cooling waier segregation
and re-routing.

Arrapgements were made for isotopic analysis of the contact condenser effluent
frem the recently installed vacuum acid fractiomator in Purex plant. The large
volume discharged {300 gpm) may result in shor< crib life unless it can be shown
tbat surface dispesal can e achieved or the contacs condenser replaced with a
surface condenser. Data to be obtaized will assist in de*ermining the most prom-
ising soluticn.

Observaticn Wells

The movereni of radiosctive contamination in the ground water north from T-Plant
waste disposal sites has reached a point LOQ0O feet northeest of the 241.T Area.

Significant nitrate ion concentrations have been found in wells as far north as

Gable Butte. The rate of movement of this material has significantly increased

as predicted due to the decreasing ground water level bemeath the T-swamp.

Fround water samples from wells located southeast of 200 East Area contained sig-
ziticant concenirations of nitrate ion. This material may be explained as resid-
ual material remaining Irom previcus contamination of the region, seepage of high-
density wastes Denemth the Purex mound that apparsntly blocks the movement of
ground water from the 200 East Ares, or an undetected stream of high nitrate
waste frcm the Purex Plant that is incorporated into the Purex mound. No radic-
active material has thus far been detected in the wells, although further to the
west signiflcant concentrations of radiocactive contamipation have been detected
moving slowly scuthward around the west edge of the Purex mound. The possibility
of seepage of high salt waste beneath a ground water mound has been qualitatively
demonstrated in laboratory models.

A series of special sampling tests is being conducted in monitoring wells in the
200 East Area. The wells are located 2500-3000 feet south of the BY cribs and
zonitor the movement of contaminstion from +his site. The sampling tests involve
- slmultapecusly colleczing representative samples from different depths in the
ground water. Very marked concentration differences have been found at different
ievels in some of these wells. In one well in parziculer a striking increase in

L 1232941 s il



[ ICLASSIFIED C-13 BW- AR

the concentration of rediosctive meterial was found in the lower.levels of the
ground water. The bottom 15 feet of the well is drilled in a upiform bed of fine
sand. Within the horizon the radicactive material concentration near the bottonm
is as much as 500 times that found in the ground water near the top of the bed.

The Purex mound appears to have essentially stabilized under the continuous dis-
charge of about 7 x 10° gal. of cocling water per day to the Purex swamp. The
elevation of the mound has inereased only 0.1 foot since December. Somewhat more
significant changes continue %o occcur in the size of the 200 West mound. The
southern portion continues its slow rise, while the northern portion continues

to show 2 significant subsidence. The elevation of the ground water beneath the
T.Plant has decreased a %Lotal of 1.15 feet since December.

Special Geological Studies

The apparent downward migzration of some high salt wmstes in the ground waters
benea<th 200 Bast Area could be 2 combination of structural and stratigraphic
control of the ground water movement {in the most permeable bed and down the dip)
with a2t least some mass setiling of those wastes toward the basalt "floor." Move-
ment of the wastes is in a highly permeable aquifer of the lowermost Ringold for-
mation, entrance toc which was gained where the upwarped Ringold sediments were
eroded and truncated prier to burial beneath later fluviatile sediments. Two
clay beds elsewhers overlie the aguifer but were locally removed by erosion to
form a2 window into the lower aguifer through which the waters moved. Movement
is toward sne of several deep bagins in the top of the basalt bedrock -- basins
which bcttom at or below sea level and from which prelimipary evidence suggests
the exchange of water with spallower ground waters may be extremely slow. It is
hoved that geovhysical seismic techmiques will trace the clay and silt beds cap-
ping the aquifer and similarly define the form of the basin ir the basalt such
that necessary monitoring wells can be most advantageously located. The depth
to basalt in these locations (400 to 800 feet) precludes the routine use of slow
and laborious churn drilling techniques for the determination of the structures
at these depths.

At month's end the Atomic Energy Commissicn was preparing to negotiate with Geo-
physical Services, Inc. of Dallas, Texas for the planned two to three month geo-
Physical seismic evaluaticon survey. Final awarding of the contract may be de-
layed by budget limitations.

Process Development

Batch equilibrium tests were conducted to investigate the possidility of using
sation exchange resins as a method for removing the "critical" radioisctopes from
low aetivity, low salt, condemsate wastes. Radiochemical analyses of A-8 waste
(Purex tank farm condensate) indicated that Sr7° probably would be the limiting
radioisotope in its disposal. Accordingly, distribution coefficients were measured
for Sr30 in A.8 waste for five different resins. The measured distribution co-
efficients started at about 2100 with Amberlite IRC-50 and increased in the order
Duolite C-25, Amberlite IRC-50, Amberlite IR-100, Amberlite IR-120, to approxi-
mately 10,L00 for Duolite -3, These distribution coefficients indicated a
relatively high affinity of all of the resins for $r90. Experiments were olapned
to determine the capacity of a Duolite C-3 resin column for Sr9C in A-8 waste,
since the fTeasibility of using resins to decontaminate A-8 waste is dependent %o
a large extent on the ability of the resins to compete omn an economic basis with
the present method of disposal to underground cribs.
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The Investigaticn of the mechanism of the reactions of ruthenium with silica and
alumina surfaces was continued. A series of experiments in which ruthemium
tetraoxide soluticns was equilibrated with activated alumina indicated that re-
producibility of the results was a function of the contaminatior of the alumins
surface rather than the time of equilidrium. A loager outgassing pericd at highe
er temperature was proposed as a corrective measure,

Gelling of Wastes - Field Work

The program for field work was scheduled for the approazching spring and summer
and tentative selection was made of sites and equipment to conduct the test.

INSTRUMENT DEVELOPMENT

Iodine Mopitor

Additional gamma energy spectra of Purex "C" Cell dissolver off-gas Wwers cbtained
in an avienmpr to identify tbe C.5 mev. gamma emitter previously observed during
metal dissolution under conditicns requirizg *+he most sensitive setting on the
monltor to cbserve <he lodine activity. The "C™ Cell dissolver heel was removed
in early February and the digsolver loaded with fresh metal. Gamma energy scans
vere then obtained as this metal was dejacketed and dissolved. During dejacket-
ing there was no activity above beckground at zmy emergy level. During metal
dissolution, peaks were observed at 0.36 and 0.50 mev. An air purge of the sample
cell wculd immediately lower these peaks by factors of 1.5 and 10, respectively,
i.2., To background, confirming that both contiributors were in the off-gas and
not appreciably adhering to the sample cell walls. These cbservations strengthen
the conclusion that the 0.5 mev. emi<ter is Kr“o,

i Contact Alpha Counter

A contact alpha counier cell employing a small phosphor ares iz the central por-
tion of <he open cell has baen laboratory tested. With Task I supernate solutions
it was confirmed thaw satisfactory counting rates for low activity streams (0.2k
g/1) could be cbiained after pessage of high activity streams (6 g/l) without
flushing between samples. One acid flush {1 M ENC.) returned the counting rate
0 background. - 3

Photometer Development

Efforts %o standardize the flow cell have shown that iwo types of cells will be
reguired, one for sample sireams containing little or no air (Redox samples ), and
one, a self-degassing unit, for sample streams containing ap appreciable percen-
tage of air /Purex eir 1ift assisted samples).

The ruggedness and Tube-to-tube reproducibility of the 1P-42 phototube has been
improved by casting the tube in the shell of anm An series amphenol line connector.
The phototube assembly fabricated in this manner serves as a rugged detector that
is easily installed and replaced.

The sensitivity of the photometer to dichromate has been improved by using an

" interference filter that passes light with a wave length of 510 millimicronms,
in place of the previcusly used 490 millimicrons filter.
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BQUIPMENT DEVELOPMENT

Ti+anium Tube Heat Exchanger Prototype

Testing of the titanium tube heat exchanger was completed. The tests consisted
of thermal cycling and boiling of concentrated nitric acid. Weekly dye penetrant
examination and pressure testing of both the shell and tube sides did not dis-
close any cracks or leaks. The unit was also tested for leaks with the helium
leak detector. No leaks were found. The unit is now available Jor in-plant pro-

totype testing.

Deepwell Turbine Pumps, Redox F-1 Tank

The deepwell turbine pumps installed in the Redox F-1 tank (Redox Flowsheet No. 5
1A¥S sclution, feed to the extraction column of the partition cyele) have failed
after 3 to 75 days operation during the past ten menths. Recent seal studies
failed to develop any cause for the failures. As a feollow up, 2 pump equipped
with glass bearings was put on test pumping simulated IAFS soluticn. Within ten
minutes severe fosming was apparent. The foem extended about eight feet above
the surface of the liquid and was expelled from the vessel vent. Although pre-
sence of foam in %the Redox F-1 tank bhas not been demopnstrated, foaming in the F-2
concentrator, which precedes the F-1 tank, does give trouble unless a foam
depressant is added.

The addition of 100 times the amount of "Nonisol" {a foam depressant) used In the
plant P-2 concentrator 4id not eliminete foaming of the simulated JAFS soluticn.
Several varisbles remain to be examinad before it can be concluded thet foaming
and not seal failure is the primary problem in the F-1 tank. At this time, it
appears that foaming mey exist. This coupled with pocr sealing of the tank
openings, agitator, pump, etc., would explain the leskage observed from the F-1
teni.

Redox D-ll Pump

A deepwell turbine pump which failed because of shaft seizure at the liquid throt-
tle bushing has been dismantled by Chemical Processing Depariment persconel. A
section of the shaft that cperated in the liquid throttle bushing has been exam-
ined macroscopically, microscopically, and spectrographically by Radiometallurgy
personnel. Minor corrosion of the stainless steel and faint scratches on the
surface were ncted. The foreign materisl that had built up on the shaft zontained
more than one per cent lead as well as elements contained in seluticn in preportion
with the soluticn content.

Aveco Threse-way Packless Valves, Air Operated

The valves purchesed for the Purex Pleat moving-bed lcn-exchange contactor have
given trouble during operability tests. The top works (air operators) fabricsted
at HAPO contained weak duck-reinforced neoprene diaphragms. In some cases, this
did not seal on the periphery. A vhonograph finish on the sealing faces of the
¢perator body corrected the latter.

In sddition, the bodies fabricated by AVECC contaiped three potential stainless
to stainless contact areas. These proved to De troublesome when galling occurred.
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By making one of the surfaces of plastic (Polyethylene, Kel-F, ete.) this source
of trouble should be eliminated. A valve modified to eliminate all known causes
of malfunction is on test and operating satisfactory. The remaining valves are
now being modifled.

Continucus Calcipner Rotary Feeder Valve

A vane-type rotor {Drawing SK-2.43229) wi*h S-mil-thick Elgiloy (Elgin Waich
Company) vanes was fabricated for the 3-inch experimental rotary valve, K-Cell,
22h-UA Building. Installation is awveiting shutdown of the K-Cell calciner.

The solid-body stainless steel rotor continues to operate satisfactorily with
10-mil radial clearance, except for plugging of the inlet by lumps of uranium
trioxide, which presumably form in the collection bin due to water vapor. The
valve body was altered to change to imlet cpening from a cne-by-two inech slot to
a 2-inch-diameter hole. No plugging has been reported since startup February 19.

Slug Hendling

A reciprocating slug feeder, which was built %o develop data required for design-
ing equipment %o feed randomly-dumped cylindrical slugs from a vertical hopper,
cperated at 90 to TC per cent efficiencies (slugs delivered vs. tube strokes)
with a slug to tube diameter ratio of about 0.6, 5 to 10 tube stiroke/minute using
1-1/4 inch diameter x 8-inch lomg slugs. In compariscn, the efficiency was above
G5 per cent with a diameter ratic of 0.55. Studies of acnjamming hopper geomet-
ries and optimum diameter ratios will continue.

terials of Construction

Polystyrene. Amphencl connector imsulators were tested by static immersion at
room temperature in Purex HAX and 2.2 M nitric acid. ter 42 days irmersica,
there was nc dimension change in either sample. In HAX, %he material increased
0.25 per ~ert ia weight. Several intercal cracks wers noted. The matarial
yellowed slightly in the anitrie acid.

Color-Plast. A gasket and shim materisl manufactured by General Gasket, Incorpor-
ated, was tested by static immersiocnm at rocm iemperatuse for 30 days in verious
sclutions. The results are tabulated below:

Soluticn Results
£0% Nitrie Acid Failed - 3 hours
50% Caustic Soda Swelled 100% - lost strength
Carbon Tetrachloride No Chenge
Recuplex CAX Hardened, failed
Purex BAX Hardened, failed
Hexcne Swelled 30% - softened
Distilled Water No Change.

A sample of this material was bolted between flanges. The bolts were torqued to
35 foot pounds. After 30 days the bolt torque was 32 foot pounds and <here was
" no measurable change in the thickness of the material.
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Mylar. A polyester film manufactured by the duPont Compﬁny was tested by static
immersion at room temperature for 28 days. The results are tabulated below:

Sclution Resulus
60% Nitric Acid Failed - no strength
50% Caustic Soda Dissolwved - 12 days
Carbon Tetrachloride : No Change
Purex BAX No Change
Hexone Ro Change
Distilled Water No Change.

Tygen. A Hills-Mclanna valve disvhragm, purcaased for use in the Purex Plant was
tested by static immersion at room temperature for 28 days. The original hardpess
of <he diaphragm was 70 durcmeter "A".

Selution Dimension Chbange, % Final Hardness

B0% Nitric Acid -6 100
50% Caustic Soda 0 70
Carbon Tetrachloride - 10 o2
Recuplex CAX 0 70
Purax HAX -0 g2
Hexone FPailed after & hours

Distilied Water -8 7Q.

Corrosicn Studies

Icdide Iphibitien of Corrosion. It bas been reported (GEL Report No. 57-GL-30,

C. E. Michelscn) that the presence of iocdide ion may greatly reduce corrosicn of
stainless steels by HC1l, EF, and H,SO,. A series of exposures of 304 L and 37
stainless steels and A-55 titanium was made to 20 per cent ENOq 3 per cent HF and
to 0.5, 6, 12, and 18 M HyS30), with and without 0.1 M iodide. The tests were made
at atmospheric bozl;ng temperature. Ko significant Treduction in corrosion due
iodide ion was cbserved. The presence cf iodide appesar %0 accelerate corrosion
titenium in BH03-EF soilution.

8
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293 CORNVERSTICN
293 Studies

Further reacticn characteristics of the oxides of uranium were studied by observ-
ing the course of reaction of ap oxide bed open o a reactant gas at the upper
surface only. Two significent observations were made:

1. As reection proceeds, a dark blue band, probably U,Qq, forms and moves down
the tube, forming an interface between the initial material and the reacticno
product. The band formed whether UQs was being oxidized with oxygen or U3OS
was peing reduced with hydrogen.

2. The reduction of U03 to U0, at temperatures above decompositlon point of the
former apparently d0es not begin until the entire bed has been converted to

U308'
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Apparently oxygen produced in the low porticm of the bed inhibits the reaction,
either by displacing hydrogen or by reoxidizing U0, if it is formed.

This effect pointed up & noticeable differemce in samples of pot calcined and
continucus caleined powders. Under comparable conditions, UOE appeared in the
pot-calcined powder eleven minutes after hydrogen flow was begun; with the coo-
tinuously calcined material, twenty-seven minutes elapsed, thus indicating
ancther mechanism possibly responsible for +he difference in bebavior of the two

types of UCs.
BOT SEMIWORKS MAINTENANCE ACTIVITIES

The major pertion of <he stainless s=eel floor worx in A Cell was completed. In-
spection, tes<ing, znd wall-cover-skirt {a secondary seal to prevent leakage of hot
solution under the floor) work is now starting.

Replacemens of Teflcn with Teflen Flaxitalile gasxzets is 85 per cent completed.
Welding of processz lines is 65 per cert completed. The over-all maintenance

- . _ . . ¥ - -
effers required 7c place the semiworks in stacdby ccnditice Is 55 to TO per cent

finisked.

In B Cell, eight out of zine pulsers have nov been installed with graphite pistons.
B Cell work s 90 per cent completed.

On Fetruary 25, =<he shift schedule a< the Hot Semiworks was changed from "days-
and-swing’ to"straight days". The remameng work will De completed on this basis.

4000 PRCGRAM - REACTCR JEVELOPMENT

 Purifieation of Plutonium from PRFR Fuels

Studies have heen initiated to explore the feagibility of recovering and purifying
plutoniur from FRFR ®uels by sclvent exiracticn wiih sclutions of thenoyl tri-
fluoracs=cne "TTA").

Study cf <he li<erature togaetier with experimertal studies comple ted during the
report period disclose =he fcilowing facters waich must be considered in designing
2 flowsheet for <this cperatior.

1. The solubility of <ke plutonium{IV) TPA complex in benzene is low {(0.012 M).
In order =o aveid precipitaticn of +the plutcnium complex and still maintain

a smell scale apd low sclvent inventory iz the extraction step it is necessary
to hold <he ITA concertratior in the selvent %c scmething less than 0.05 molar.

Lv}

The efficiency of extraction of plutonium(IV) is improved by reduced acidity.
An acidivy ef 0.2 M HN03 or less is then desirable in the wranium-cootaining
feed w0 the extraction step.

3. Plutonium must be adjusted to Pu{IV) to assure satisfactory extraction. Re-
duction with ferrcus sulfamate follcwed Dy addition of aitrite may be used to
adjuet the oxidaticn state of the piutonium but has the disadvantage that ferric

- ion forms a fairly stable complex {stability constant of about 3 x 103) with
TTA and =hus hinders plutonium extraction by depleting the TTA.

ol 1232941 ~zcLASSET G
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L. Rates of transfer are slow for both the extraction step and the stripping step,
especially the latier. The rate of stripping depends not only on efficiency
of agitation and temperature but is quite sensitive to acldity amd TTA con-
centration. With fairly vigorous agitation, times of the order of two hours
may be requ_red tc strip more than 99 per cent of the plutoaium into 0.50 M
HNO,, 0.03 M Fe'?. The time cycle for the stripping operation may be 1'ec:'h.u:ta:':i
by & factor of four or five (and made about equal to the time cycle for 2
suitable extraction step) by stripping into 3 M ENO,, C.03 M Fe'* instead of
0.5 M ENO;, 0.03 M Fe’®. Under this condition a cobcentration factor of about
five can Be effected without slgniflicantly decreased decontamipation or in-
creased waste loss, and semi-contiruvous equipment of small scale is feasible,

5. Gamgpa decontamination in a baich TTA cycle appears to be limited by zirconium
and niobium. Zircopium is the most readily extracted species in the feed and
should in thecry be readily separated by ssripping plutonium as plutomium(III)
outs of a TFA extract and into a low acid aquecus phase out of which zircomnium
would be highly extractable. However; the kinetics of the slutonium strip-
ping cperation allow sufficient time for growth of appreciable amounits of
niokium, which fcllows plutcnium in the stripping step. Over and above this
ef?zct, however, ccnditions necessary for extracticn of greater than 99 per
cent c¢f the plutonium{IV) result In extractica of about three per ceant of the
niobium. If the plutonium stripping operation is expedited by increasing the
acidity then bc<h niobium and zirconium follow plutonium te an appreciable
extent in both the extraction and siripping steps. Gamme decontamination
facters have ranged frem 80 to 3CO for single batch cycles employing stripping
izto 0.5 M HN03. A gamma decontamination factor of 50 to 100 appears feasible
with a sherter time cycle by stripring into 3 M nitric acid.

The simpiest overall aguecus processing scheme presently envisioned for FRPR fuels
would emplcy a single batch cyele of TTA extraction to separate nlutonium from
uranium and to remove the bulk of the fission products (gamma df in the range 30

o 100}. The product from this step would then be processed through an anion ex-
change sztep iz which hepefully a high degrese of purification could be accomplisbed.

I- is plarned <o tes< +this concept in the pear future. A msjor area of uncertainty
in the ITA extraction Hycle 15 the radiaiion stability of TTA, a topiec scheduled
for ewperimenta’l investigation in the cear future.

Impregmated Graphite Fuel Element

Scoutipg wourk bas bSegun with the goal of developing a readily processed plutonium
bearing graphite fuel material. The most promising approach o date involves the
evecuation of a machined pile graphite shape, immersion in = uranyl nitrazte solu-
tion {a stand-in for plutonium nitrate), applicaticn of atmospheric pressure,
drainipg, rinsing, drying, and heating to convert the absorbed uranyl salt to
oxide. A lceding of 220 mg U/cc was obtained by this technique, and no dimen-
sional distortion was observed in the 3/8 ineh cylinders used either during im-
pregnations or after heating %0 600 C. Urenium was leached from impregnated
graphite, which had been heated to 600 ¢, by concentrated nitric acid, but at
Present the extenit of recovery is unknowvn. The simple cverations asmployed in
This prccedure, the fact that forming or machining may be dome on pure uncontamin-
ated graphite, acd the attainmment of concentration in the 200 mg U/ce range are
all very encouraging fiadings.

Dome 1232908 MCLasinz
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UO» Improvement Studies - Cersmic Fuels

In the development of ceramic fuels, variatiom in the Mallinckrodt AEC-grade UOp
has resulted iz an ultimate UQOs fuel material varying in density from 85 to 95
per cent of the theoretical value. Experience ia the Ceramic Fuel Development
Operation hes shown a correlation between surface area and good sintering char-
acteristics, 1.e., high densities. In general, if the surface area of the UOp
is in the ramge 1 to 3 m?/g, a satisfactory density is achleved. Previously Te-
ported work (AW-L7943 C}, on BAPO U0y product, has shown that UO, which under-
goes oxidation to Us0g followed by reduction again to UOp develops increased
surface area which iIs believed due to the disruption of aggregates. Initial
tests with AEC grade meterial disclosed similar behavior; the surface area ia-
creasing from 0.65 mé/g to 1.58 me/g when the powder was oxidized at 500 C a2nd
reduced again at 650 C in a tube furnace. Since it i1s possible that the aggre-
gates exhibiting low surface area are responsible for the lower densities of the
sintered U0y, 35 sounds of AEC grade UOo is being subjected to an oxidation-
reduction cycle in a fluidized bed reactor to determine whether this procedure
will produce a uniform product capable of forming a high density fuel material.

D0 - Purification

The study of methods for light water removal from heavy water in the PRPR systenm
was completed. A rough draft report covering the comparison of the distillation
and electrolytic methods wes prepared, The economic features of this study are
shbown to be as follows:

Cut of Pocket

Method Project Cost Annual Savings Payout Period
Distillation $100,000 . $ 83,700 1.19 years
Blectrolysis $132,500 $114,000 1.16 years

The study of the separations plant and facilities regquired for the FRPR program
wes continued. The scope for the feed cell and related equipment was completed.
Flowsheets for the remainder of the separations facility were well along toward
completion.

6000 PROGRAM - EIOLOGY AND MEDICINE

On February 8 new programming was started for calculating enviroanmental monitoring
data. Costs were reduced 40 per cent. The change was made possible with the in-
stallation of an improved memory circuit in toe IEM 702 computer.

Effective February 23 routine I-131 vegetation values were increased by a factior
of three. Examinations continued to show that the separation method recovers
only one-third of I-131 on vegetation. Chemical Research and Analytical Labora-
tories will redetermine the factor each month or at slightly longer intervals to
insure sufficient icdine activity for valid comparative measurements.

Zn65 Analysis

The gamma emitting isotope content of two employees was determined by multichannel
garma spectirometry. Ia addition to K“O, which is a naturally cccurring radioiscotope,

A
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and Csl37, which is present in all personnel s 2 resuli of bomb debris contamin-
ation of food materials, about 5000 g m of Za 7 was measured in one of the men.
This men is apperently exposed to Zn®’ contaminstion through the sanitary water
at 100-F Area which is derived from the Columbia River and is contaminaied oy the
reactor effluent. water from reactors farther up the river. Samples of both raw
and sanitary weter were analyzed for nine isotepes by multichannel gamma spectrom-
etry and beta absorption counting. The results are tabulated below together with
similar values for raw river watar at Clover Island in Kemnewick.

The concentration of 7005 in the sanitary water at F Ares Is roughly the same as
at D and H Areas and the Columbia River at Kemnewick, and about four times thatg

of the Columbia River at Portland. This means that by total body counting Zn®?
will probably be detected in all persons in ¥, D, and E ATeas, znd In all persons
downsiream using Columbia River water under conditioms where 2a° is not specially
remcved by the water treatment process.

TABLE II

ANALYSIS OF RAW AND SANITARY WATER

Sample Radioisotope (im units of uc/ml x 10'8)
¥a2t P32 g6 opSl bt 7085 asTO pell0 yg239

HOF

Location Tvoe

183 XKW Raw 2.7 1.6 - 16 Sk 0.7 10 -- 5.7
Sanitary 2.1 k.9 -- 99 7.7 b.1 18 -- L.2
183 KB Raw 0.87 1.8 - 1 1.5 0.7 o - 4.3
Sanitary Q.4k 1.7 -- 5.4 8.1 2.1 o] - 5.7
183 D Raw 1k] 7.5 1.3 88 179 L.3 g0 -- Q0
Sanitary 106 1.k .18 g1 L1 7.0 8.7 -- 103
838 Raw 317 13 1.k 2186 326 17 195 16 250
Sanitary 143 kL 1.2 656 33 1lb 11 9.2 308
183 F Raw 350 18 2.5 354 376 L 222 38 313
Sanitary 240 3.5 1.2 365 70 15 12 12 327
200 W Sanitary Q.08 -- -- Ls 2.9 - 6.5 -- 1.0
Columbia River 106 12 1.1 304 00 10.7 -- -- 232

{Clover Island)

Reactor Effluent Studies

Fe®9 was determined in selected cross-header water samples taken from H reactor.
Samples taken from a header containing one-half tube load of M-388 clad slugs
showed an Fe®% activity from two to three times that observed on samples taken
from an adjacent header containing regular slugs. This suggests that for a full
load of M-388 clad slugs the Fe’? concentration in the resctor effluent water
might be increased to as much as two to three hundred times the present value of
about 1 x 10° uc/ml.

1232350 DECLASSIFIED -
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Dosimetry

The radiation-protective action of three alcohols, ethancl, isopropancl, and
t-butanol was compared by means of their effects on the radiation-Iinduced decom-
position of ericglaucine in dilute agueous solution. though these aleobols
were tested previously, the new measurements were made with zuch purer reagents,
and the results were analyzed statistically to ascertain the degree of confidence
to place in them. The results were Iinterpreted in terms of a mechsnism involving
competition between erioglaucine and its decomposition product and the alcohols
and their decomposition produets for HO, radicals produced by the irradiation of
<he water which makes up the bulk of +the solution. The competitive steps in this
mechanism were agsumed to involve simple second order reactions, and the measure
of the degree of protection was taken as the ratic of the rate constant for the
alcohol-radical reaction to the rate constant for the ericglaucine-radical reac-
tion. The higher this ratio the more effective the protector, and the values for
the tThree alcohols were:

Ethapcl 0.125 = 0.010
Isopropanol 0.0%8 ¥ 0.013
t-butanol 0.026 T 0.C12

Since the rate constants themselves are independent of zoncentration of pretector,
the validity of the mechanism is tested by the variatico of the above ratios with
protector concentraticn. These ratios were found to be constant over the concen-
traticn range of 1 x 10-% to 5 x 10-¢ M aleohol within the 95 per cent confidence
limits given above, lending support to the mechanism propeosed.

Gecchemical and Geophysical Research

Continuing reglonal geological studies have outlined deep basins on the surface
of the basalil; several aguifers within the lowermost Ringold formation are
similarly downwarped with <he basalt and are overlain by two clay beds, aggregating
up tc more than several hundred feet in thickmess. terally these clay beds
apparently thicken stil) more and this results at least locally in the pinching
out of the aquifers. Very incomplete data suggest a slow exchange of water in
these aquifers with the shallower ground weters and thus the potential storage of
selected wastes in these horizons by displacoment of the existing water there.
Dispesal by such methods is similar to the "disposal-at-great-depth” concept but
at shallower depths {up to 800 feet) which would simplify the monitoring well
requirements and the determination of the inadequately inown geclcgic conditions.

Mineralogical determinetions by the U.5. Geclogical Survey on selected samples
from various local strata disclosed significant differences that may be useful in
stratigraphic determinations as well as in prediciing the effects on waste solu-
tions. Specifically the samples of post-Ringold sediments (fluviatile gravels,
Palouse soil, Touchet sediments) contained less montmorillonite but more kaolinite,
chlorite, quartz and feldspar than the Ringold sediments, which were similarly
lower in montmorillonite but higher in quartz, keolinite, chlorite and feldspar
than the Ellensburg sediments. The lon-exchange capecity was also shown to be
rather directly related to the montmorillonite content of the samples.

" The silt and clay bed 100 feet beneath 200 West Area was further verified +o be
a wind deposited soil equivalent to the Palouse on the basis of high quartz,
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caleite, mica and chlorite content., It's exchange capacity is accordingly low.
The differentiation of the posit-basalt sediments into the currently used divisioms,
in turn based on the concept of 2 deformed Ringeld formation, was validated.

The U.S. Geclogical Survey, owing to the need for wells at the 216-BC site, are
600 feet behind schedule om the CA-TCC project (FY-1957 work). A continuous rate
of 550 feet per month 1s necessary to complete their part of the project by

July 1, 1957.

Geology and Hydrology

A more sensitive analytical procedure for flucrescein in ground water was develoved
Dy others and was applied to the analysis of samples of ground water collected in
August and September, 1956, during a ground water tracer test southeast of 200 East
Ares. On the basis of these anmalyses, fluorescein was detected in a well 8800 feet
SSW of the well spiked with fluorescein dye 28 days after injeciing it into the
ground weter. The cbserved movement represents an average velocity thrcugh this
region of 350 ft/day. A $5 per cent confidence is ascribed to the analytical
results.

Soil Cremist—

Previcus work on the removal of Ce isotopes by Hanford soils is being reviewed
and supvlemented. The removal of Ce by soils differs from the removal of 3r and
Cs in that i{ appears to be almost independent of the cation exchange capacity of
the soils. The removal exhibits a very marked dependence on pH, exceeding 97 per
cent for all soils tested when the pH is greater than 4.1 and for a wide range of
Ce coucentrations. It is hypothesized that the removael results from a precipitae.
Tion of the cerium at higher pH followed by Filtration opn the soil.

Mineralcgical analyses of the cley fraction of Hanford soil samples is of value
in developing basic information for predicting disposal site capacitiess and iden-
Tifying geclogic strata. Initial tests to evaluate clay mineral composition were
star<ed. Preliminary resulis indicated *hat the material of less than 1 micron
size is primarily montmorillinite. This may indicate the presence of zeolites

in vhe finest frac=ion of this particular soil.

Iaitial experimen=al data indicated thgt Turco 4306 B (a2 decontaminating agent)
inhibited the adsorption by soil of 8r7° in Uranium Recovery Plant scavenged
waste and probably even desorbed some of the SrZ% from sludge tha+t was associated
wizh the waste. Experiments were planned to obtain more information regarding
the effect of this agent on sludge and particularly on 107 Basin sludge which
will be contac<ted by reactor effluent containing this agent following its use to
decontaminate the rear face of the reactars.

The measurement of equilibrium distribution coefficients for Cs+37 and 5r9° in
a gﬁxture of distilled water and a standard soil gave values of 30.5 ¥ 5.7 fer
Sr7Y and 460.2°T L0.2 for Cs137 at an equlibrium vH of 8.3. These values will
e used as a standard to evaluate the adsorption characteristics of Csi37 ang
590 in varicus waste solutions. .

Gelling of Wastes

Gel formed by reacting sodium alumimate with sodium silicate was dried to constant
veigpt at 105 C, the loss in weight corresponded to about 34 moles of E;O per mole
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BIOLOGY OPERATION MONTHLY REPORT - FEBRUARY 1957

A. Organization and Personnel

Ne major or significant items relating to persornel changes or personnel
activities occurred during February 1957,

B. Technical Actirities

4. Biclogy and Medicine - 6000 Program

BIQLOGTCAL MONITORING
Samples of terrestrial and aquatic organisms are routinely collected and assayed
for radioactive contaminants released to the atmosphere, impoundments, and the
Columbia River.

Atmeospoheric Contamination

Concentrations of I121 in the thyroid glands of rabtiis are tabulated zelow in
decreasing order:

ne 113%Zg;§hg;oid _ Trend
Collecticon Site Average Maximum Factor
1 mile SE of Redox 5 x 1072 7 x 1072 -
West of 200 West Area 1 x 1072 2 x 1072 -3
Meteorclogy Tower 6 x 10~ 1 x 103 -
East of 200 Zast 4rea 5 x 107 9 x 10-3 -2
L miles SW of Redox 3 x 103 § x 1075 -7
Prosser Zarricade 2 x 10-3 5 x 10-3 - b
100-B Area 1 x 10-3 2 x 10-3 -L
6 miles SE of Redox 5 x 1073 1 x 1072 - *
Route 28, mile 3 3 x 10™3 L x 1073 -*
Wahluke Slope, ENE 1 x 10°3 1% 1072 - 3*
Wahluke Slope, N 6 x 107l 1 x 1073 - 3

# The last four trend factors compare values with December rather than
January because corresvonding ccllections are made bimenthly.

Contaminatien levels are twice those of one year ago.

Fallout debris, presumaply of off-Plant origin, was present in rabbit tissues
and feces in the following concentrations: :

o1 Ny
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Sample Tyve pe FP's/g sample
_Average Factor
Bene 3 x 10'5 -
Feces S x 1070 -
Liver 6 x 10_6 -

Swamp Ceontamination

Fission products were present in tissues of migrant waterfowl at the 221-U swamp
in the following cencentrations:

uc FP's/z tissye Trend
Sample Tyoe Average May mum Factor
Coots 3 5
Bone 1 x 1073 1 x 3.0'h + 3
- Sofi tissue 6 x 10-4 7 x 10” . 2*
N Diving ducks
- 3one 1x 10-? 2 x 10-3 * 2
Soft tissue 8 x 1074 1 x 1073 -
Puddle  ducks -3
- Bone 2 x 1073 5 x 10 +h
Soft +issue L x 10-4 1 x 10-3 -

% Trend factors for coot tissues are compared with December values
rather than January, vecause coots wers not Irequenting the swamp
at that time.

Current contamination of bone is one-tenth that of February 1958; soft tissue
contamination is cne-third of 1956 values.

Columbia River Contamination

The contamination levels for beta emitters in representative aquatic forms
and in waterfowl for February are shown in the following table, With the
exception of plankton, virtually all of the activity is from P32,
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Collection zac beta emitiers/g tissue Trend
Sample Type Site ‘Averagze Maxdimem Faczer
Plankton Hanford 8 x 1072 1 x 107} .2
Caddis larvae " L x 1073 5 x 1073 -
Minnows " 6 x 107% 2 x 1073 -2
Wnitefisn® " L x 1075 7 x 1072 -5
Priest Rapids 7 x 1070 3 x 105 .2
Ringold (Not sampled this month)
Diving ducks’ Hanford 2 x 1073 L x 1073 -
Puddle ducks™ " 5 x 107U 8 x 107k -
Uylig®* " 3 x 1072 2 x 1074 -
Mergansers’ 1 b x 1072 7x 10'5 -3
Herons¥ " 3x 105 3 x107° -3

% Values are for flesh. Concentraticns in bone are about ften times
nigher for fish and three times higher for waterfowl.

The concentration of radicactive materials in plankton has usually been at near
the maximum Zor the year during February. The level reached this month is the
Mizhesh aver recorded, nowever. Ihe usual seascnal decline occurred in other
~iver organisms. The apparent increase above background for whitefish at Priest
Rapids resulted from the oresence of a few Iindividuals which had moved uopriver
from the project. The contamination level ir small fish collected below zhe
reactors and in waterfowl was about three times greater than one year ago. The
level in whitefish was about the same as one year ago.

Zffacts of Rweactor Effluent on Acuatic Organisms

Finperling-size (cne-year-old) whitefish have been unaffected by reactor effluent

in concentrations as high as B per cent, while winter temperatures have prevailed.
Survrival of chinook salmen fry was not affected by exposure to i per cent strength
effluent from the 105-£I -eactor.

Survival of wnitefish sggs “as bDeen substantially reduced at temperatures 2 G and
3 C above the average for the Columbia River.

"Pureo’, a commercial compound containing fluoride, which is under consideration
as a decontaminant for reacter tubing, was tested for acute toxicity to young
salmon. The fish tolerated 75 ppm of the commercial cempound for 7 hours, but
died wi<hin a few minutes at a concentration of 750 ppm. The fish readily
detected a concentration of about 2C0 ppm and avoided the solutioen.

Analyses of alzae and diatoms which were scraped from rocks after exposure io
efluent containing debris from a ruptureggfggl glement indicated the presence

of about equal amounts of rare earths, 3r* , and P32, and much smaller
quantities of Csl37, Zz95Mb35, and 2ul06,

>3 Y
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METABOLISM AND TOXICITY OF RADICACTIVE MATERIALS

Reactor Effluent

Presence of Zn65 in rats continuously maintained on 30-fold concentrated reactor
efgguent for 347 days was confimed by analyses of a second rat. The average

Zn°? content of bene was 5.2 107 pc per gram. This figure is in cloge agreement
with the concentration which would be predicted from the estimated In 5 concen-
tration in reactor effluent and reasonable assumptions of metabolic parameters.
In continuing studies of P32 absorption from reactor effluent, groups of rats
were fed P32 added to the offluent before and after concentrabionm, P32 added

te unconcentrated effluent, and ?32 in ordinary water. The bone devositiocn

of P32 from these various solutions was not significantly different, indicating
quite clearly that absorption of P32 iz not aporeciably affected by the oresence
of reactor effluent or by the process of concentration, Freliminary results
suzgest that the low 232 absorption indicated by p3e buildup in the animals
maintained for ocne year on concentrated reactor 2iIluent may have been due to
the advanced age of the animals by the end of the sxperiment. P32 absorption
and deposition in bene of year-old rats was L.7 per cent of administered doses
which is lower by a Zactor of 3 than P32 bone devosition measursd in young
animals, but stiil higher by a factor of 2 to 3 than the apparent absorption

in the chronic reactor 2ffluent feeding experiment.

Plutenium

Epinephrine administered intravencusly was shown to be without effect on the
deposition in liver of simulianeously administered piutonium.

Thirty rats were injected with plutonium intraperitoneally, and will be held
for studies on the removal of piutonium by chronic treatment with =DT4,
zirconium citrate, and combinations of the two. Progress was made on the
determinaticn of the Hes%t experimental ccnditions for studying the removal
of »lutenium from the lung by intrzpulmonary IDTA administration.

The radiochemical analysis results on the blood from the three miniature pigs
intratracheally injected with a soluble plutonium solution showed that
dlutonium was detectable within one hour after administration. Peak blood
concentrations were obtained at about seven hours azfter desing and represented
0.06 per gent of the administered dose in the blood. One hour after the dose,
about 107 per cent was in the blood.

Ruthenium

Cortiscone, growth hormene, and ZDTA were shogn to be without statistically
significant effect on the devosition of 2100 in 1iver,

> e
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Tedine

No change in thyroid function has been cbserved in any of the groups of swine
fed I13% Qaily for over three months. During this period of time the thyroid
glands of the group fed hS/uc/day were exposed to an estimated 7,000 rads.

Tn 2 short-tem tracer study designed to test the applicability of the swine
scintillation detector Ifor sheep thyroid monitering, a 100 mc tracer dose
was administered to each of three lamps. The earliest time at which I131
was detected in the thyroid was one hour afier feeding. The thyroid uptake
for the entire course of the tracer dose was readily detected using the
scintillation desector,

Trequent determinations made on dlood concenirations showed that izl vas
desectable one~half rour afier “eeding. The affective half-life for I-31
in the blood after the first day was aboubt seven days, although day te day
values showed considerable wvariation.

Just before sacrilice another 100 uc tracer dose was administered in order
to furnish conversion-factor data for future in rive thyroid monitoring.
7alies found by the secintillation detector agreed with radiochemical
analysis values <o withir L per cent.

Hadioac*ive Particles

ImnaXaticn oy nice of Ru10602 aerosol resulted in retention of 12 per cent in
the lung and 67 per cent in the Zut iamediately after exposurs. Tlhese values
agree remarkaoly well with those assumed by the Internmational Commissicn on
Radiological Protection for insoluble particles.

Sased on these data and L00-day pulmonary turnover of igtratracheally
administered Ru~®%0p to mice, the concentraticn of Rul0 O, (particle size
2.01 - 3 mierons) in air thas at equilibrium will result In an average

dose mate of 0.3 rem/week to_the lung is 5 x 10-2 pe/cc and <o the lower
large intestine is 1.8 x 10 c/cc. This extrapolation of data from mouse
So man is on the basis of a difference in organ weight and does not allow
for differences in physiology.

Preliminary experiments employing a new vertical exposure chamber have been
Eo$8%eted, testing two types of particle aspirators and the intreducticn of
~~2Q, dust with a pistol. Because of the apparent success of this type

champer, Z“abrication of an identical cne and a new glove box for olutonium
exposures 1s being completed.

inrestigation of a questionable but consistent initial fluctuaticn in lung
burden after exposurs %o radicactive szercscls was continued with the exposure
of sixty-eight 34Fy mice to 25 he Ruil 0o dust. The mice were "scanned"” in
the mouse counter and sacrificed oeriodically for radiochemical analysis of

lungs and other organs.
s Sy
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Twenty—eight mice exvosed aoproximately one ysar ago to au—0502 as a hydroscl
were sacrificed and their lungs submitted for histological examination,

dastrointestinal Radiztion Injury

Further studies on 4he effect of intestinal irradiation on red cell uptake

of Fe®” indicate a depression of about 25 per cent six daysﬁafter expesure of
the gut to 1,500 r of X-ray. bJuring this period loss of Fe>? into the feces
is markedly in excess of control valueg, provably due to intestinal hemmorhage
resulting from the acute damage evident histelogically in the intestinal tract
during this period. B3eta irTadiation of the tract Irom intragastrically
administersd YSL showed no eifect on iren uptake, although the Zose of Y7L
f2d was of comparable lethalizy %o the 1300 r Z-ray,

A study was iniiiated o determine the effect of intestinal irradiavion on the
metabolism of the gut ver se. The respiration of varicus segments of the
tract is being determined af“er expesure of ithe abdomen to X-ray,

Helative Biological E=ffeztiveness

At comparable total doses deliveresd by tritium, ithe viability of yeast Zrown
at 30 C was less recuced <han that grown at 20 C, The dose required for a
90 per cent reduction in wiability at 30 C was 30,20C rads as ccmpared to
20,000 required to zive comparable reducsion at 20 C. 2ack mutatlon rates
appeared to be unaflected by temperature, although the resulis were scmewhat
erratic., These umisual observations are ¢ be re-tested.

To reduce secondary radiations, culitures and dosimeter sclutions were contained
in lusteroid tubes during experiments using I rays. 3oth inhibition of micro-
organism growsh and abnormally high Zosimeter values were consistently obtained
when lusteroid tubes were used, Initial tests with Teflen and poljotiyrene

show no effects such as found with lusteroid. Wwhen ubes of <hese materials
become available, the L-ray exposures will be repeated.

Class beads have been coated with palladium by vacuum spatiering in »revaration
for treatment with poleoniwum., It is hoved that these coated beads will serve
as alpha radiation scurces in ABE studies.

Genetic Effects of Metabolized ladioisotopes

Barium sulfate labelled with 335 was adsorbed by veast and subsequenily dried.
Both before and after drying, less than 10 per cent of the sulfate could be
removed, In an initial experiment comparing mutation effects of adsorbed 535
and metabolized 535, +he amounts “aken up by the yeast were not consistent with
previous experiments and thus comparable levels could not be studied. 1In
addition, viability was appreciably lower than previcusly found and the tests
will have o be repeated.

= ——
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Uotake of Radiocactive Substances by Growing “lants

The uptake of radiocactive iodine, phosphorus, and strentium by planis with
roots killad with hot water was compared with uptake into intact »lants,
In each case the amoun® taken up was greater in the plants with dead roots.

Growing bean plants in the presence of both potassium thiocyanate and

I131, as compared to growth in I131 alene, gave no apparent difference in the
form of iodine_in the plants. Autoradiographic results show that essentiall
all of the I2131 in the plant is in the inorganic form. Ho evidence of I3

binding %o Syrosine hes been found.
Mam ger ‘qumanrii\
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D. Lectures

LR S

2. Papers presented at meetings

L. K. Bustad, February 27, 1957 - "Application of Isotopes in
Agriculture”, Research Staff of Irrigation Experimental Station,
Presser, Mashington.

b. Seminars

Dr. Paul B. Sears, Yale University, oresented a discussien on
ecology. (Tebruary L, 1957)

D. =. Watscn, February 25, 1957 - "The Cencentration of
Radioisotopes in Columbia Fiver White Fish”

-
)
fa

[ oF |

. 2ublications

Mone

llj

. AFSWP Training Proiects

Two Armed Forces officers ccmplezed a research orientation that
included the Iollowing:

I_.l

. #Whole-body radiation of excess ram lamb utilizing the

ot Maxitron.

2. 3kin exposure of excess ewe lamt to Van de Graaffl accelerator
electrons.

3. Flutonium metabelism in miniature pigs.

.
L. IX3) metavolism, instrumentation, pathology, and radiochemical
» ¥ <
analysis.
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OPERATICNS RESEARCH AND STNTHESIS CPERATION
MONTHLT REPORT

February, 1357

CRGANIZATION AND PERSONNEL

D. P. Shepard wes transferred to the Cperations Reseerch and Synthesis Oparaticn

?yom the Regearch and Engineering Operation, Chemical Processing Department
affactive 2-1-57. Mr. Shepard will be =zssociated with the Industrial 3tatistics

fancticn.

A *2lk on "Statistics in Zxperimentation” was ziven by J. L. Jaech %o the person-
nel of Neval Research Reserve (ompany 13-2 on Jamuary 29, 1957.

. M. Thomuson specke o the Richland Llon s Club on Tebruary 5 orn the "Potential-
ties c¢f Resegrch in Management Sciencs

CPERATL ONS RESEARCT ACTIVITIZES

Rezawor Data

The final presentzticn of the f=2asibility and sceping study for the Irrsdistion
Processing Department reacior data center was made to IPD personnel early this
menth. With the excepticn of ncrmal ceonsuliation, 22%tivity In this area has besn
teroinated.

™A

Zecoemics Studizss

Significantly less +time was svent con studiss in this ares due to the impacet ¢f

Uperation Pool., In parsicular, little time was spent follewing up on ihe intri-
ing subject of learn*hg curves as 2 tocol in explaining and ctredicting toth

curmlative and urit sroducticn costis and val:zes. :

Ressonsivility Sor *he study of appropriete BAPO motivations in lirze with AEC
ok jectives 1&5 cartially re-assigned and continued, particularly in the grea of
oethematical models cf econcmice behavier.

The s+udy cof augges:ea AEC zroupd rules asg they affact boeth project Justlf:c_tlcr

3%
and orerating praet ces was revised to ineclude the latest budzet and producti
information and will be issued early in March Jor consideraticn Dy aonronr:at=

Personnel Data

Work continued on the problem of matching in some coptimum Jashicon the qualifi-
cations »f an individual,as well as his nesds and interests, with the plant-wide
cpporiunitiss available. A systen that may be useful in Zealing with this

o e

zreblem nas been Sormulated and the practicel aspects of its use are new under

consgideration.
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~nvestigation of Problem Aresgs

The szoping cof possible operations reseszrch assistance in the ares of measvrements
was continued. An outlipe of the basiec philoserhy of measurements is beginning

to take form. A progress report outlining the thinking to dete and indicatizng
poesible further approaches will be compiled during March,

Attendance st the planning meetings instituted by the Radiatlon Protection
Operation to review the entire Regional Monitoring program wes contimued. Sinee
this review fifself is still in the scoping stage it has not been tossible o
determine as yet the sxtent *to which operations research assistance will be of
value.

STATZSTZCAL AND MATHEMATICAL ACTIVITIES IN SUPPORT CF RESEARCH PROGRAMS

O Program - Metallurzy

*he penatretion of alsi intc uranium and uranium into alsi in bonded couples.
This report conteined a complete discussion of the statistical methodology used
to estimate the maximum penetrations within each couple. Data collection has
begun on a similar problem in which aluminum alloy M-388 is being considered
rather than alsi.

A fimel weport was issted in comnection with the 2iffusion nreoblem dealing with

During the last several months a statistical evaluaticn cf data contazined in
CRNL-631, "The Corrosicn of 356 Alumirum in Simulated Cooling Water for the Pro-
posed Meterials Testing Reactor,” has been carried ocut by Operations Researczh
and Synthesis Operation personnel. This evaluation provided guidance to ihe
Coating and Corrosion Overation in desigpning several recent experiments 1o ex-
zlore further the effects recorded in this document. Data from these experiments
are currently being analyzed.

In connection with “he experimental detervmination of the accuracy of the uranium
2gsay stamped on certain test slugs, discussions were held to determine how sta-
tistical technigues, in zonjunction with an appropristely designed experiment,
could incresse the overzll experimental precigicon. A design to handle the Iive
test siugs currently being zssayed was suggested to F. E. Holt in an unclassilied
letter, "Experimenta) Design - Percent Uranium Content of Test Slugs," dated
Fekrary 25, 1957.

Mathematical consulitation was provided a member of Fuels Design, rFuels Development
OCperaticn, cn the subject of the differential geometry of surfaces which have been
subjected to inextensible deformaticns. This discipline finds freguent applica-
tion in the stress end strain aralysis of materials which must endure conditicns
in the interior of = rescior.

2000 Program - Reactor

The investigaticn, begun in January, of the statistical properties of varlous
ternative methods of estimating Ko, the coefficient of Tast neutron multipli-
cation, Zrom cadmium ratic data wes concluded this month. ZResults and relative
merits of the different estimetors werse rerzorted <o D. J. Donzhue in an unclass-
ified m"zstimticn Schemes Related to Ko, Measurements,” dated Feb. 26, 1957.

123285k DECLASSIFIED
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3000 Program - 234-5 Weapons  °

Mathematical consultation was completed on a2 study initiated by members of the
Plutonium Metallurgy Operzticn. The cbject of the study was the design and
analysis of the two surfaces of & mold for molien metal. Paramount in the de-
sign were three conflicting objlectives; (a) simplicity of design, (b) minimi-
zaticn of the total volume, and (¢) provision for an adequate free-flow surface
for the advaneing fluid. Three designs were discussed and =zre now being sub-
Jected to Turther study. :

6000 Program - Biological Resesrch

Work ccntinued con the Drogram to 2valuate experimental ersor in Tiolcgical
exrerimentaticn. ZFurther discussions were held with interested personnel con-

zerning the possible errcrs that might arise within the framewerk of the opresent
Procedurs for ccunting a radicacilve source. Sample-diluie-count data analysis

2150 ceatinuved in February.

Meny sxzeriments performed by 3ieleozy Operation perscnnel using live animals as
2utizcs Zollow the general double dose patterz. The first dose aight be an
injzetion of radicactive Pu, and the second dose a treatment injection. Zach of
the tvo doses can be administered on either a "fixed" or a "varieble" schedule.
"Fixed" mesns all animals receive the same dose by weight (or by volume). "Variable”
22ans the amount of the dose is a fune+icn of the anfmal, usually being a certain
rerzentege of the animal's weight. There is no uniformity among the biologists as
<o which ¢ the four possible double dose schedules is used. Data from a <est ex-
Jeriment Involving all Sfour schedules is currently being anslyzed 3o determine
whether the experimental 7indings from one schedule can reasonably be used %o pre-
dict results Jrom a second schedule.

Apalysis of an intratrachael hydrosol experiment on mice was completed and the
resulis were sent wo L. A. Temple of the Biology Cperation in an unclassified
letter, "Statistical 2nalysis of the Intratrachael Hydrosol Ixperiment, " dated
Tebruary 28,.1957. A "turnever curve” expressing the weekly retention of a given
dose of Ru™ " in mice was determined. The tissue distribution of the remaining
redigactivizy was also found. Confidence intervals were given on the mean ter-
centages IOr eagh crgan or type of tissue.

Statisticel enalysis was performed for Biology Operation personnel on data “rom

2 pilot study inovestigation of possible antidotes for excessive internsl ruthenium
leposition in rats. The resulis of the analysis, ineluding recoummendstions es *o
which treatments might most profitably be investigated further, wvere reported to
3. Kawin in an unelassified letter, "Stiatisticel Analysis - Possible Antidotes

for Ru Radiation in Rats, " dated February 6, 1957. The larze measurement error

iz dava on 1otal recovery of Ru obtained in <his experiment again indicates the
"s2d1 Jor a systematic study of measurement technigues and instruments used by

The ra2geareh bioleogists.
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STATCSTICAL AND MATFEMATICAL ACTIVITIES FCR PRODUCT DEPARTMENTS

Fuel Prevarations Department

Personnel of the Quality Audit Section requested assistance in designing eppro-
priate monthly Quality Report forms. It was felt that the type of report form

now in use for various quality characteristics could be improved. Comsideration
was given %o the level of supervision receiving the report, tyve of information
most beneficizl to that level, and labor involved in the preparation of <the report.
In a subsequent letter to T. D. Naylor, "Proposaed Method of Reporting Various
Quality Cheracteristics,” dated Februery 21, 1957, a suzgested method was outlined
vased cn ithe pripciplies of staiistical contiol charts.

A project to evaluate the importance of verious inspection stations and detiermine

an optimum sampling regquency 2t each staticn has been undertaken. Recommendations
and assistance +0 Quality Audit personnel have teen given in this directicn. TFurther
agsisiznce in developing the proper type of sitatisticel zontrol Ior operationel uses
ven.

ard in the prorer subgrouping of sampless is baling

2
sti

£
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Consultations were held with interested perszonnel in comnecticn with the design of
appropriate controlled experiments to eveluste the effect of slug insertion rate on
residual can wall thickness at various temperztures of the alsi canning solution.
Results of these experiments have been very zraiifying aad Jur<her experimeniation
is continuing in this =res.

Data submitted by personnel of the Materials Engineering Operation are being ana-
lyzed to see whether the type of ingot (Mellipekrodt or Fernsld), the rod location,
and slug location within a rocd heve a significant effect on any of saveral yield
variables.

Informal training sessicns in basic statistical quali<y control and other statis-
tical technigues are teing continued for perscnnel of the Quality Audit Sectilon
These sessions afford opersiicn personrnel an opportunity to become familiar with
the services performed by the Statistics Zroup.

An apelyeis of znalytical deta was mede to determine the precision and zccuraey
of certzin measuring instruments used in chemicel apalyses. Biases, relative
errors, and varizsnces were calculeted. Anelysis of variance techpiques were used
to find desired within sample variances, Resul%s were sent %0 G. F. Yost in an
unclassified letter, "Precision and Aceuracy Studies,” on February 27, 1557.

Irradiation Processing Deper<ment

The fregquency with which +tube factors should be computed from temperature meps
is being studied s an aspect of the data processing trogram. The data used
were teken from the X5 Tube Data Reports for a series of tests conducted during
the summer of 1553. Ceonsiderzticn will be given o the zccuracy of the meesurs-
ments whica ars used in the computations, the flucsuations winich exist, and the
varicus uses of itemberaturs naps.

A prelimipary Investization of the data thus far submitted from the production
test dealing with the effects of pile variables on slug distortion has been made.
One important cbjective is to re-evaluaste the standard werp relazionskip

curre?iiilii!.ie.
o
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Exposures at discharge or rupture for the tubes In the recently complets

I & E run to rupture est were submitted by Process a2nd Reactor Development
Operasion personnel. Using these data, a table wes prepared which gave the
significance level as & function of the assumed retic cf rupture rates Letween
standard end I & £ slugs.

In 2 series of exveriments verformed several months ago, the accuracy snd pre-
clsion of the 105-C Besin belance used for weighing slugs had been determined.

In view of appreciable bhiases, which were a Zunection of the true weighz, and
conside*able scatter even zfter bias corrections were made, It wWas reccmmended

that the balance not be used until adjustmepts wers mede ané z re-assessment of

its acsuracy =nd precision were determined. Such adjustments were subsequently
‘made, amd the orizina® experiment was recently regpeated Dy zersonnel &I the Com-
vonent Testing Cperation. The reswlting data were submitted and ana*yz- ; with
the resul<s reported in an unclessified latier 40 T. L. Decbald, Fesbruary 21, 1657,
"Aceuracy ané Pracision of the 105-C 3alance."

Eeveral rupture studies ars being tlanred bty Process Techrnology Copera<icn per-
sonnel. These will include 1956 dz%a. In <his ccmmection, simplified epproxi-
mate tube exposures have been calculated for =21l subes discharged during 1556.

In order to determine “he accuracy of these spproximaticns, randcm semrles were
drawn from each zonth and arse and zompared with available rpreoduction scaheduling
exposures. I appears that zpprecieble bieses exist in some month-areza combi-
nations, but cthe consistent grouping of individual velues zbout the average

bisses zhould permit <he epplication cf bias correction facters sueh that the
approximations can be utilized. These bias factors are presently being determined.

Assistance hed previously been given versonnel of “he Process Technology COperation
cn the statistical aspects of = technicue for using past sile rupture exzeriencs
o ad*ust cutlet water temperaturs levels. Since this dealt wiith probabvili<y
statements about the numbers of »uptures adjiusted to 100% effic*ency, commen Qut-
12t water temperature, znd common pile rupture index, +he resultiing probability
statements were not exact. Suggestions for Improving or the accuracy cf sueh
statemenis were submi<ted ia a rcugh dvalt to H. G. Sperncer

In evaluating the safety cf 2 mechanism or system of mechanisms associated with
a reactor, some estimate of the reliability (percentage of times +that <he meche-
nism would respond in an emergency) of the safety devices must be obtained. For
some mechanisms, an experimental esiimate ¢f ithe reliability czan be found, out
many *'*als have to be run In crder to estimate the reliability with any Zegres
of conlfidence. ussions were held during <he month with serscrnel of +the
Process Tecnnology Ope:atlo" on tkhis generzl subject of reliabilisy, and a <able
wes prepared showing <he uncer+ainity in +the =stimated reliabil:ty as a Sunction
of the number o7 independent trials serformed.

tata 2valuaticn has started for the woerk sampling study currently deinz con-
ducted in <the X areﬂs oy Industrisl Ergine ring One*atlop. Preliminary anelysis
should indicate zow long the study must continue o insure thes sample data is
representative of the overall work ,¢c:Lre ol the trades invelived,

12329519
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Chemical Processing Depar<tment

Considerable steel corrosion data have been accumulated as a conseguence ¢f the
acceptance sampling tests routinely run on samples from steel shipments. Per-
sonnel of *he Facilities Engineering Cperaticon have requested that these data b
analyzed to evaluate certain varizbies {shippers, steel geometries, impurity
content, etc.). I is hoped thet by determining which variables appreciably
affect corrosion, the guality of the steel bteing used can be improved. These
analyses will be performed using IEM equipment. Perscnnel in the Data Processing
Operation heve been contactad, and estimates of cost and completicn dates hzve
been obtained and forwarded to the interested pariies.

The Resasrrh and Fngineering Cneration is interested in the determination of
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An abstract of 2 paper %o be considered for oresentation at the annual AEC
Accountebility Meeting in Washington, D. C. in June has been submitted as
recuested. The paper dy X. B. Stewari entitled, "An Cpiimum Sempling Teckaique,’
deals with the determination ¢f the sample sizes at various points in a systen
of streams in order io best defermine the smount of uranium transferred. The .
criterion used is that the variance of the total estimate De & minimum subject
to a fixed cost constraint.

T

Several mors sets of daita have been anelyzed with the assistance of the IZM
eguirment in connection with <he sroblem of relating isotopic concentrations in
the veactor besin to ceritein pile variavles. The latest atiempts were restricted
to individuel piles and water treatments, but the resutting lack of data

compined with the large amount of scatier led to generslly negative resulis.

A paper was prevered in conjurnetion with C. Groct and E. €. 3owen cf the Reactor
and Fuels Researeh ard Develorment Operation for distribution w0 slent yersennel
concevmed withn corrosicn werk, and subseguent submission for puplicetion In a
corrczion journal. This caper poizts oui the necessily for transformetisns in
analyzing corrosion data in particuler, and resulted Jrom an axperiment -scently
cenducted oy Groot and Zowen which strikingly illustrated this point.

Bias corraction eguations were developed for 1/2" cored slugs at The request of
personnel of the SS Acccurntavility Cperation, Relatiens and Utilities. The
equaticns correct predicied amount of Pu formation and U235 depletion, which,
based on average MWD figures, would be slightly biased.

Data submitted by Spectrochemical Analysis Operation were analyzed to determin

+he types and magnitudes of errcrs present in routine measurement technigues.
Several methods of averaging experimental results were investigated and thelr
relative orecisicns estizeted. The resuits of the statistic study were reporited
to 2. J. Anderson in an unclassified let<er, "Error Anelysis - Fe Ccreentration
Datze,"” dated February 7, 1957.

Chemiecal Instrugﬁstation Operation personnel use the fission sount method o 2sUi-
Date percent Pu” Y in a2n unkncwn. The method estimates the unknown rercentage

as a rational Suncticn of four independent ccunting rates.  Confidence intervals
constructed for this ssiimate were repor<ed to F. P. Brauer in an unclassified
letter, “Confidence Interval Procedures for Fission Count Method of Determining
Percent PuctC, " dated January 31, 1957.

Discussicns were held wi<h iaterested parties concerning the feasinpility of
installing a seauential decisions procsdure to govern Tioassay film strip reacding.
Varicus secuential plans are currently being sonsidered.

Regressions studies of the present salaries of various groups of ZLO emplove
were completed. Finel results wWere given to R. D. Tillson on February 19, 1
A new study was begun cn saleries predicted for January i, 1958.

1

An anslysis was pade for Ilsgtrical Systems Planning, Relaticns and U
Operaticn cf the Torces 3ue to ine wind on an ice-sreriusted standard ulis
Farther computesions were made as to the amount of guying needed tc neet the
reguired salfsiy codes, under various assumrtions as to the degree of nole deter-
icration.
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OFFSITE PROJECTS

=t

Routine releazse caleulations in connection with Project Bluenose were continued.

Work on Operation Pool is progressing satisfactorily. Progress during the month
can be summarized as I¢llows:

1. Special Azresment No. 21 <o the Prime Contrzct was signed by the
Commission authorizing the program.

2. Through lengthy discussions. a basic cutline of the study and its
cbjectives, and ‘he contempleted nature of the final report tc be
prepared, nave been formulated. This outline was discussed with,
and 2dditional informaetion obtained from, those resscnsible Jor
the parallel study at Oax Ridge ard frcm the designated consul-
tants at Savanneh River. This phase of the study should bde
completed early in March.

2 Studies of the existing FanTord situation in such 2resas as
gecountebility, ingtrumenteticn, and physical security nave Deen
requested from FPD, I?D, CPD, HLO ard tkhe S8 Accountability
Operations. In order to Zive approprizte dirsction and fore-
st2ll redundancy, desailed personal discussions were held with
The perscnnel agsigned to these studies. These discussions wers
compleated during the two-wesk period ending February 22, and
it is anticipated the results of most of these situdiss wilil be
available by Mareh B to 5.

COFFSiTE VISITS

W. R. Lewis 2nd J. 3. Jork spent the week of Feoruery 25 through Maren 1

visiting the K-25 and Sevarnsl River nlants in connecticn with Operation Pocl.
W. L. Nichclson perticipated in BA/MA recrui<ing on the University of Oregon

cempis on February 18, 1657, and visited the Mathemetics and Statistics
Dezartments of Oregen State College on February 19,

M@W@
Carl A, Bezneiti, Menzger

CPERATIONS RESEARCH & SYNTHESIS

CAB: bk

1232912 . 7
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RADIATIONIPROTECTION QPERATION
MONTHLY REPORT - FEBRUARY, 1957

A. ORGANIZATION AND PERSORNEL

Organization

No significant change in crgenization occurred.

Force Suzmary 1-31-37 2-28-57
Exemps 4l L1
Nenexemps 205 204
Total 246 25

3. ACTIVITIES

Radlation Mopitoring

Scheduled work on =he frept face at l0S-DR was completed a2t an average btedy dose rate
of £ mr/hcu. Radiaticn levels “rem oven tubes during nozzle replacement *anged to
300 mr/hcur at 30 inches and contamination to 2 rads/hour including 100 mr/hour was
noted on the nozzles. The field dose rate in the C-elevator pit was 10 o 30 mr/hour,
out particles were found which gave readings to 10.5 rads/hcur ineluding 500 or/hour

befcre being shielded wiin lead bricks.

Prior 1o the mmjor cutage as 105-D, TC water lipes were installed in the valve pit,
riser tunnels and the C-elevator pit. At the latter location the average body dose
rate was 100 mr/hour due to gross particle contamination which ranged to 6.3 rads/hour
uncorrected for scurce size. After decontamination, the average dose rate in the pit
was 10 %o 235 mr/acur. Major shutdown work at 105-D commenced February 1Z.

Biology Research nas tried two methods for ferming the aercsol of ruthenium-iO6 par-
ticles o which mice are exposed., A rutheninm hydrosol was used %o create a fine mist
in the sealed cylinder cortaining the mice. ILater, capsules containicg a fine powder
as tne carrier ror tne particles were Iired from an air pistol. The meximum hand
dosage rate ercountered during preparation of the capsules was 2 rads/hour including

50 mr/hour at 4 inches.

Samples were remcved from the 305-B experimental pile on three different cccasions
with a maximum body dosage rate of 4.5 r/hour bpetween the reacter faces. Most work
can be accomplished in radiation Tields of 2 r/hour.

The Richland Crash Alarm Syszem failed durlng routine test. Repairs were instituted,
and The system re-tested satisfactoril

Regional Menitoring

The daily average emission of I131 wms 1.7 curies compared to 1.l curiles during
Jamuary. The maximum daily measurement was 6.6 curies which originated from Redox
between Japuary 30 and 31. The maximum total emission during any seven-day period
was 19 curies of wnich 18.9 curies were released Prom Redox.

o SINIIATR I
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Pest wells drilled arcund the A-8 crib show increases in beta emitter activity by
factors of 2 to @ with a meximum concentration of 1.6 x 10-3 pe/ml in weil 209-E25-5.

Drinking water ir the Pasco-Kennewick systems contains more radicactive material now
than hes ever been measured at these locations in the paest. The average total beta
neasurement at the Clgver Island pumping statlon Ior FPebruary was 3.2 x 10°° pc/ml
compared to 1.k x 10-% uc/ml a year ago. An upward trend has been noted since June.
The iperease is partially caused by less dilution in the river and parzizlly by a con-

timual increase in power level.

Exposure Evaluation and Records

There was cne confirmed case cf plutonium depcsition during the month. Detection of
this case by routine sampling was first made in 1954H; thus, the corrected tectal is 37
Tor that year. The total number of cases cn record to date is 158,

No radiaiion incidents involving exposure above permissible limits were repcried.

A shipment of 7C2.8 ounces of silver backs (stainless steel strips attached)} and
silver inserts was sent <0 the San Francisco Min%: For reclaiming. Loss due to sieel

and impurities was 39.1 cunces. The value c¢f the resulting fize silver was $539.50.

Calibrations

Lo

Permission has been given o Radioclogical Physics to transfer the Sigme Pile Irom the
3745 building to the Positive Ion Accelerator dbuilding. Routine celibratioms will
5t11l be performed with the Tacilizty; however, much gZreater uitility cf <the Sigza Pile
in experimental work wil®l be realized by the <wrarsfer.

In addition to the routinpe calibration work on the 2 Mev accelerator, some special
irradiations were made. These ccnsisted of large teta dcses given to lccalized skin
aress of a sheep for the experimertzl animal farm.

The simple modification to *he 17 dcse rate integrators was completed, the acceptance
tests completed apd the units sent to the field. Acceptapce test resulis revealed
hat the units performed well within the limits established.

In accordance with OPG 08.2.1, a classification of radiation monitoring instruments
and a classification l1ist was prepared and issved to all monitoring managers.

Radiclogical Development

Progress was made on the conversiocn of film badge information to electronic daza ro-
cessing. The audit of master record information was contipued. The mumber of mester
records determined to be in error was found to be about normal for a program of this
magnitude. A new instruetion assembly was completed and testing wes initiated. This
assembly was prepared o consclidate program corrections and additions to the program
conceived subsequent <o ihe ipitiel imstruction assembly. Develomment ¢ operating
rrocedures for <the guidance of the Exposure Recerds personnel progressed to the detail
cutline stage. Consideration of bicassay for comversion to electronic data precessing
methods was initiated. The econcmies and resuliant pepefits of processing these data
are less obvious than for £ilm vadge data, largely because of the smaller volupe of
data to be processed. ’

v 1232974 ?.-E-:,:L,Q;SEEF‘.‘E“S Q
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By agreement with the vendor of the plastic coated gloves meniicned in last month's
report, a total of 3502 pairs of glecves was reiurned Jor replacement. An initial re-
placement crier of 4B dozen pairs wms received apd accepted with the following stip-
ulations: Snhould the gloves prove unsatisfactery, the cost of the entire replacement
lot wiil ve refunded; if approved, zhe remainder of the order will be filled. Approx-
imately 400 palrs of replacement gloves were dispersed o varicus representative
facilities for actual field use and consumer evaluation. In conjunction, Straight
laundry tests will be conducted. As g resuli of these actlons and through considerable
zerscnal contact, sihe pounting dissent among user components was quelled and the sit-
uation nas returnes o normal,

Nine resisiance ihermcme=ers Ircm the 100-X Area were decontaminated with a Turco
4306-28 soluticn and ulsrascnic agization. Ccntaminetion levels wc 3000 ¢/m were re-
duced tc less han 100 ¢/m in two washings of approximately {wo miputes each. Conven-
T“iopal chemical decontaminaticn methcds cn otker resistance thermometers wers not

satislactcery.

Faoricaticn cf the beza scurce iz was complezed. Alter calibration of the system,
whe urarium source with appropriate abscroers will e used for calibraticn of GM's.

Suificient shieldéing was included in the veza scurce jig to allow GM calibratiom <o
proceed wihile cther work is in pregress such as X-ray operaticn.

Radioclogical Ceonsul=as<icn

Zecommendations were made for a study of the distribution of radiation dose over the
body of workers engaged in nporwal nonitoring activities. This program has oeen started
with 2 zroup of pecple ia Radiation Monitoring Operation usipg Tilm badzes distrivuted
at xey locations on the perscn. It is hoped zhkat tikis pilot study will provide suffi-
cient evidence Lo ipdizate the advisability and need for a major program of routinely
eslimating the disTtributicn of expesure over zhe vody.

Consultations on tne advisability of applying the new gamma ray SPeCTrODROTORETY
echpiques <o The analyses of reacucr effluent ard river water samples have been made.
uch procedures are now peing tesied in 4ne Analyzircal Laboratory For the reactor ef-

fluent weter, and slans were being zade at tze end of the menth to extend these

stucies o at least onpe river sample per week at Pasco. Such a study will permis

evaluation of <ne dioclegical siznificance of <ze radicactive materials in the river
directly at zhe pcint of use without <ne iraccuracies caused by assumpiions needeé in
extrapolating reactor effluent sampies downstream o <he point of use. A major dif.
fieulty in the complete acceptance of this program i1s apparently the lack of eguin-»
ment in the Analytical Labecratory.

Procedures Tcr ihe calculalions of the diclogicel significance of reactor effluents
were reviewed witih Regzonal Monitoring persconel. Present procedures are as previously
outlined in Hanford retor:s andé are based orx tie extirepolaticn of results from the ef -
fluent tasias downstream in the river. These calculations are to be made cn & routine
ctasis by Regicnal Momitsorirg 50 ihat :ecessary information on the apprcach o permis-
sible limits is 2crntirucusly available. Uncercainties and errors in this method of
cel-ulation wers zointed out and the need Tor accelerating the procurement and analysis
cf samples from zhe river Tor zhe zurcose of estimati ~he bpiclogical sigrnificance
were emphasized. I{ is ncped that the presert znethods of ipterpretation will be used
only for a few meaths until adecuate analytical procedures and data are available for
the river samples.

R 1232975 Crciacszzy N
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Major effort was resumed on the seccond draft revision of NBS Handbook 42, now that
the NCRP statement is available on accumulated dose and population dose limitations.

Radlolcgical Disaster Studies

Comments on "Reactor Disaster Studies”, which was circulated to Chemical Effluents
Technology Operetion have been received. The draft will continue cireculation o

other interested groups in Hanford Laborestories.

Columbia River Studies

The Columbia River Advisory Group meeting held February 7-8, 1957, wes well received.

Mineral constituents in Columbiz River water at 1CO-F Area for the period Cctober,
November, December, 1958, were reported to the Washington Staze Pollution Control
Commission. Analytical data Zfor these serial reports are obtained from the 19C-A
"Analytical Laboratery, Irradiation Processing Department.

Significant Reports Issued

BW-46724 Radicactive Ccpteminetion in the Hanford Enviroms for the Period

July, Augusi, Septemner, 1556 3V Anderser, JK Soldat, MW McConiga
HW-47784  3asis for IPD Radicanaly-ical Lavoratory WN Koop, HV Clukey
HW-479L1  Special Filters-Samples of Hanford Process Zffluent Gasses JK Soldat

AwW-u8L€9  Minutes of the Columbias River Advisory Group Meeting,
February 7-8, 1957 HV Clukey

A detailed report of radiation momiiloring is contained in document BW-43817.
A detailed report of waste disposal monitoring is contained in HW-L8825.

C. EMPLOYEE RELATIONS

Safety

One medical treatment injury occurred for an injury frequemecy of C.26.
Security

No security violations cccur-ed.

Sﬁggestions

Radiation Protection personnel submitted & total of 10 suggestions in Pebruary. Six
employees were awarded a total of $30. Elevern suggestions were evaluated in Feorary
and eight suggeszicns remain to be evaluated.

Training

A protective clothing cisplay and tour guide service were provided for the high school
Tudent visitors entertained at BAPO duripz Feoruary.
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One class was conducted with the AFSWP training program on Practical Applications of
Statistics on February 5, 1957. A seminar cp Fevruary 5, 1957, was held with the
same group on the subject of Biocassay.
Relations

No beneflcial moves were made in February.

Ne grievances were submitted during tne month of February.
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RADTATION MCNITCORING Hanford Construction February 1957
Laporatories Enogineering Others _Total To Date
Special Work Permi<s 1,373 68k 258 2,313 L,383
Radiaticn SUI'VEYS 1, 69l 993 280 2: 96"4‘ 15! 261
Air Samples 2,1k2 79 78 2,299 4,213
Skin Contamination Cases 13 9 0 22 36
#*Class II Radiation Incidents 0 Q Q o] O
*#Class IT Rediation Incidents o O o] o 0
TXPOSURE RECCRDS
Gamma Pencils Pencils Paired Readinzs Paired Readings Losz
Processed 100-280 mr Over 280 or Readings
Tebruary 271,890 S z 10
1957 to Date 537,682 il 3 20
Zeta-Gemma Film Badges
Badgzes Readings Readings Readings Lost Average Dose

Processed 100-300 orads 300-5C0 mrads Qver 500 mrads Readings Fer Film Packet

nrad{ow) mr(s)

Feoruary 32,431 L08 1L 3 O 1.33 .67
1957 to
Date 106,849 1,075 33 1z 122 1.33 2.67
Slow Neutron Pencils
Pencils Paired Readings Paired Readings Lost
Processed 4.12 mrem Over 12 mrem Readings
February 2,054 20 4 o
1857 to Date L 3L8 32 16 2
Fast Neutrop Film Badzes
Beéges Readings Lost
Processed Above 50 mrem Readings
Tabruary 1,076 0 0
1557 to Date 1,923 0 0
Bicassay
February 1657 to Date
lutonium: Semples Assayed 1,Lk72 2,4€1
Results avove 2.2 x 10°C uc/semple 51 75
Pission Product: Semples Assayed 1,580 2,706
Results above 3.1 x 102 uc¢ FP/sample 3 3
Uranium: L3 alo

Samples Assayeq

*Radiation Monitoring Operaticn Customers
**Total Plant

¥ Ey 123298
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Uranium Analyses

Pollowing Exposure Following Period of No Exposure
Units of 10~Y pe Y/cc Units of 10-7 uc U/ce
Rumgber Rumber
Sample Description Meccimmum Average  Samples Meximum Average Samples
Fuels Preparation 5.74 1.26 12k 8.51 1.45 22
Hanford Laboratories 5.L0 3.41 15 3.28 1.51 12
CFD - Fipished Products
Uranium Reduction 9.4 2.46 13k 8.77 2.02 77
Special Incidents 0.63 0.32 5 - -- -
Rapdom 0.76 0.76 2 -- -- --
Tritium Analyses February 1957 to Date
Samples Assayed 0 1
Thyroid Checks
Checks Taken 26 127
Checks Indicating .Cl uc .0 o]
Hapd Checks
Checks Taker - alpha 58, 664 111,079
- beta zamma 53,783 103,434
CALIBRATIONRS
:Portable Instrument Calibraticn Number of Units Calibrated
February 1957 to Date
-CP Meter 1,086 2,120
Juno 394 772
GM 1,453 ' 2,853
Other 182 360
Personncel Meters
Badge Film 2,460 k,950
Pencils 3,196 : 5,266
Other 154 ko3
Total 5,810 10,8619
Miscellaneous Svecial Services ) 160 Lis
Total Number of Calibrations 3,085 17,169

Aaééné Mapager

RADIATIOR PROTECTICR
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UNCLASSIFIZED G-1 HW=487.3
LABORATCRY AUXILIART®ES CFERATICN

MONTELY REPORT - FEBRUARY, 1957

General

Safety performance of the Cperation as indicated by the Minor Injury Fregquency
Rate was within the control limits previously established, However, the rate
was almost double the Jenuary record and indicates a need for investigative and
possibly corrective action.

Security performance improved witih only one volation reported. It is hoped that
this reflects a downward trepd resulting from our efforts inm this direction.

The absenteeism rate for all employees was up to & rate of 3,55 from the January
rate of 2,49. This rate is not unusually high for the Operation but improvement
is expected,

Facilities Engineering Operation

The preparation of the FY 1959 and Revisio
Censtruction Budget is continuing on schedule.
performed and data is teing compiled for summary &8
sheets,

o 7Y 1958 Plant Acquisition and
necessary study work has been
inclusion in the budget data

Project activities are continuing, using Construction Engineering Operation ser-
vices for the performance of the majority of this work, Hanford laborateries
Operation has projects underway with authorized funds in the amount of approximately
$1,600,000, The total cost of these projects is approximately $3,200,000 excluding
PRPR, Other HLO projects presenily in project proposal preparation or submittal
stage approximate an order of megnitude of §10,700,000, These include the iffluent
Engineering Test Facility, Biology Controlled ictivity Water System, Critical Mess
laberatory, Metallurgical Development Facility, Ventilation Improvements in 222-U
Zuilding, Plutonium Metallurgy Facility Zxpension and Plutonium Fabrication Pilot
Plant, Continuing efforts are being made to establish realistic schedules and
costs. Project activity during the month and project status is included in the
schedule atiached.

The Drafting and Design function produced approximately 195 drawings, using a
total of 2453 productive men hours or approximately 13 man hours per drawving,

This work was devoted primarily to drafting requests of-other HLO components, The
backlog of work has decreased. No doubt efforts by engineers to reduce costs have
resulted in more thorough snalysis and resultant design drafiing efforts are more
effectual in meeting the regquired end results,

i summary of the Material Requisiftioning and Standardization function is as follows:

Requisitions andé Alterations Issued this Month - 7
Total Estimated Costs of these Reguisitions - $540,000*
Total Requisitions Processed to Date - 27
Bid Reviews Completed this Month - 3

Engineering work is bteing performed to result in repairs to buildings which were
damaged due <o the winter freeze-up and to forestall reoccurrence, Zngineering

*Includes Zirconium Requisitions, UNCLASSIFTED
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studies are also being made tc¢ correct building heating system inadequacies,

An office equipment forecast was made for budget purposes. Cne air monitoring
station was removed from our properties and transferred to Salvage.

Three jobs are in progress using CEQ for engineering services, These include .
Breathing Air Equipment Imstallation in 141-FS Building, Formaldehyde Ventilatilion
in 146-FR Building, and tank heaters and building electrical adjusiment work In
1,6-FR Building, Also, study work is progressing on modificatlions 1o the heating
and ventilating systems in 747, 3706, 326 and 328 Buildings, Fuels Preparation
Department is conducting a study on corrective measures for additional heat in

3707-C Building,

Steps are being taken to econcmize as much as possible on the Landlord budget,
Control of costs under the present system, wherein FPD renders the majority of
service, appears to be adeguate; however, a detailed analysis of all costs and
accounting is being made with the assistance of the Financial Operation. 4 detailed
plan is being formulated for the landlord activities meirly with respect to control
of budgeted expenditures.

Laboratories Administration Overetign
Twenty-three additional Drganization and Policy Guides were issued. 4 total of 120
have been issued and 43 are in draf% faorm or ready for duplicating and distributien.

The following contracts wers entersd intc in February:

Consultant Agreement No. Ci-=153 P, E. Church
Consultant Agreement No. CA-154 R, E, Zirkle
Consultant Agreement No, Ca-155 J. L. Powell
Design, Development and Research 4llegheny Ludlum Steel Corp,

Contract No, DDR-11
4n extension of Consultant Agreement No, CA-138 with M, Z. Ensminger was requested.
Assignments invelving five sutomotive vehicles wvere made to improve transportatiocn
cperations, Two requests for auxiliary equipment were filed with Transpcrtation
and Maintenance Cperatien.
A report on Columbia River Studies £ar the period from February 16, 1956 to September
1, 1556, was given to the Columbia River Advisory Group, meeting here on February
7, 1957,

Radisgraphic Testipg Operation

Testing operations this month almost duplicated last month’s activity., 4 total of
98 testis were made as compared to 2 total of 983 last month., Of the fotal number,
276 tests were radicgraphic exposures, and the remaining 706 were supplementary
tests, The supplementary tests included penetrant, magnetic particle, ultrasenic,
and eddy current tests, Werk was done for 13 different organizational components.

NCLASSIF
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A three-shift operation was started in the middle of the month. This change was
made possible by individual assignment of the operastion’s three technicians.
On-the-job trsining azd the increased experience of the ocperators made such assign-
ment feasible, Detter service at a reduced cost should result. Available time
for radiation work will be doubled by using the graveyard shift, and greater
operator efficlency has already been demcnstrated.

Following up upon the rejection of a gquestioneble crane rigging ring last month,
four steel plates (from which new rings were to be cut) were examined. Radlography,
ultrasonic, and megnetic perticle tesiing showed the materiel to be sound and the
material was relessed for shop fabrication. The examination of material before
fabrication is desir=ble bowh from the standpoint of money saved (rejection of
febricated items avoided and fabricazion costs saved) and in the ease and greater

confidence ¢f testing.

Work in commecticn wizh Project 558 s+ill continues, both in the shep and in the
field. Pield work hes ncv been extended to almos%t all areas; D, DR, F, and H, Good
?ield results in radicgraphing pipe welds in place through both walls have been
achieved,

A smell agount o¢f pressurs vessel and Class I vessel work was dome. A stainless
steel vessel job wes completed for the 200-E shops, end work on the E-4 oxidizer is
still continuing, A pressure regulating storage tank vas radiographed for the
100~F Area.

Final testing of the experimental <titanium heat exchanger for Chemical Development
was completed, This Pabrication was a good e=xample of desirable practice for
developmental work. In addivicn to checking +he material stocks before fabrication,
checks were also made =22<er major fabrication steps and after accelerated service
testing,

Radiographic sxamination of thermccouples is proving *c be 2 very practical way

of assuring serviceability of <hese necessary zdjuncts to in-plle and other experi-
mental work. In addz=w:en <2 the normal work done along these lines, successful
radiographs wers made %h:3 zonth of <wo irradia%ed thermocouples reading L R on
contact. The sancr=, invense axposure of the x~r2y beam makes such pictures
Possible.

Wdork om the zirconium process tube program started in earmest this month with the
oceupation »f part of <he 221-B building in =he 200-Z Area. The pipe gellery of
this building affords a readily accessible, shielded facility in which it Is
possible 4o handle “he Lsng -ubes. Radlographic, =2ddy current, and ultrasonic
testing has been star<sd, with penetrant, boroscoping, pressure testing, tribo-
electric, shermoelscwri:z, and 2ccentriciiy mesting o follow,

Considerable work was icne Zor the Plutonium Metallurgy Operstlon in comnection
with +he development 52 zirconium and aluminum tubing of special sizes, and with
aluminum castings.

Two large ultrascnis =es=s vwers completad this month., One involved zirconium test
vieces for coolant system studi2s. These pieces vere examined for Zlaws that might
initiate failure in prsc?ing <est3. The other, directly opposite, was completion
of the thickness measursment <7 a series of vessels in the 100-F Area, All of the
results were salizulated and <abulated for study and reference.

UNCLASSIFIED
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No. of Feet of Ko, of
Customer Tests Weld Pieces Descriptions
Radiographic Tests
Construction Engineering 52 22 36 Carbon and stainless
QOperation steel pipe and plates,
Hanford Laboratories 122 T3 43  Titanium, zirconium &
Operation aluminum tubing &
miscellaneous materials.
Chemical Processing 22 8 b Stainless steel pipe
Departmant & vessel welds.
Irradiation Processing 276 160 108 Carben steel pipe
Depertment welds.
Dye Penetren<t
Construction Engineering k8 6 2 Process vessel
Operation welds.
Banford Laboratories 48 6 4 Titapium heat
Operation exchanger wvelds.
Ultrascnic
Constructicn Engireers 164 5 4 Crans rings.
Coeration
Hanford Leboratories 118 15 pes Zirconium process
Cperation tubes.
Irradiation Processing b 5 5 Zirconium process
Department tubes.
Magnetic Particle
Construction EZngineering 81 L 3 Crane rings.
Qperaticn
Zddy Current
Hanford Laborstories 21k 227 3L Zirceonium tubing.
Cperation
Total 8L 479 169

Technical Sheops Operation

Total productive time for the month was 12,466 hours. The total shop work back-
log 1s 22,342 hours with 30% scheduled to be ~cmpleted in 60 days. The remaining
0% comsists of mejor items scheduled over a six month period, Overtime worked

-uring the monthk was 3.3% (543 hours) of the total available hours.

DNCLASSIFIED
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Distribution of time was as follows:

Men Hours % of Total
Fuels Preparation Depertment 1269 10.1
Irradiation Processing Depertment 1996 16.0
Chemical Processing Department 962 7.7
Hanford Laboratories Operstion 7972 63.8
Comstruction Zzgineering Operation 173 1.L
Miscellaneous _ ol 1.0

Customer demands fPcr servize remained firm in all components of the operstionm,

The cptical shor completed =he <vernaul »f the 105-DR discharge area periscope.

A sizeable order was received F2r replacement pyrex glass bearings used in
chemical pumps ia Chemacal Processing Department production areas. These beerings
must be ipdiviiually ground £a i< the pump shaf+t and the bearing housing,

Work rcontinued in the 2lectronc: shep on the fabrication of in-line

monitoring inswrumen=ation authorized in Project CG-686. The 306 Building machine
shop was engaged srima=:=ly in <he fuel fabrication field with ermphasis cn the
finishing of ceramaiz fuel 3ilzmenns, Several jobs were completed in the graphite
machining fac:livty, the _argesw being an srder for 80 full size blocks 1o be used
in a laboratory reacTor sxperiment. In the 328 Building machine shops work is
vrogressing on the pressurized magezine reactor charging mechine., The cceting
facility had an interes-—ing application for Dow Corming Company's # B-572 Silicone
Resin. This material was applied sver a ccating of Shell Epon # 828 o zive a hard,
impervicus, gleossy finish sn deflzonica shingles used in conjunciion with outlet
nozzles on the droduction reacTars. 1% 15 expected That shingles so equipped will
retain a2 minimum -7 centamipawion.

Total personnel in the cperatisn as of 2-28-57 was 102 with open requisitioms for
& machinist jourzeymen. Two of %She machinist requisitions are to replace men vwho
will accepr Transiers o Till 2penings in the 200 Aree, and one to replace a
Journeyzan who will acsept a =»sasfer fo fill an opening in Fuels Preparation -

300 Area, The remRining :hree reguisivions will be used %0 bring the cperation up
o 2ull strengTh.

Work has commenced ou “he elecTroni: shcp feiling and is expected to be completed
in 20 days. |

The noise abatemers s=udy T:r -he mein shcp and the quartz room in the glass shop
has been completed and Turmed over <3 Facilities Engineering for estimating and
inclusion in <he FT-1%S52 copstructicn budgst.

The lighting survey Jor 125 Burliing nas 9een ~ompleted and also turned over to
Facilities Zngineering Tir cneckisg and oossible acquisition of funds,

Technical Informaviom Orermsimn

Al

A guestionpairs sn rthe szrvizes -7 the Techmical Information Operstion is rapidly

wakirg shepe. Statisztical 2elip i3 being suppliad by Operations Reseerch. It is
anticipated that rhe Juestisnnaire w1l 2elp :n determining a proper level of

service as well as prcviding an indizatiem of »erformance in the functicn. Concurrentliy

a brochure on Techor:al Infosrmavwisn's reference resources apd services is being
written.

o

UNCIASSIFIED
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In response %o an cral reques® “rom J00-AEC (since confirmed in writing), Technical
Information began selec=ing 3 Zroup of reports releting to the seperations process,
These inciudes EAPO reports on Redox and Purex, Tasks 1, 2 and 3 in the 234-5
process, and “he U0, recovery »rocess, Reports on wasie disposal, corrosion
problems, and constiuction 20s8ts will be included, as well as engineering dravings
covering design and ccmsTruction. Approximetely 800 reports were reviewed, OF
these, 190 have zlready been released to *he Civilian Application Program. Approxi-
zately 350 reporss were withheld because they {1) contain production informetion,
f2) contain Atomic Weepen Datz or {3) are not applicable for use in the progrem.

4 listing of pericdic repor=s on saparaticns processes was 21so prepared. OI the
138 reports om thes Liss, 75 bhave already been released to CAP. Technical
Information Service Zxtensicn agas copies of all but 4% of these pericdic reports.

A twice-daily mail servica between all Clessified Files offices was started on
February 25+h, The run vas e=stablished as a result of outer arsa demand for
improvad service, No additional personnel or venizles are required.

The annuel inventory of SZCRET Research & Jevelopment reports required by the AEC was
cowpieted Pebruary 26, An unofficial zaily »T the results showed 5,480 titles were
inventoried, with a sotair =f 13,52 accountable copies. OFf the total, 204 copies

wers Atomic Weapcn Data re=ports, Jespite three pevw losses this year, the total

aupber of unacsounted-for Researzh & Development reports was reduced from 34 on

the 19%5 inventory ~o 30 <m ~he 1956 inventory. This was because 7 copies shown

on the 1855 inventory were downgraded from SECEET to CONFIDENTIAL, and therefore

4id 2ot appear sn <he 1596 inventory. All Atomic Weapon Data reports wvere accounted for,

Mest February inventories of fielid noldings were satisfactory, although = few
liscrepancies vere orought <o light +oward the end of the month. Apparently scme
Files <ransaciions are ncT arTanged in proper sequence on the tape. For example,

e Jocument which appeared -z <he February inventory list had been returned, cleared
mhrough Files and the iransacizen confirmed om the August 10, 1956 historical list.
Aneother prcblem scncerms "Lost recerds.” On February 13, for instance, some FRC's
and rsutings vere processed througn 702. A few deys later when some of ths same
documents were czlesared, the slearing bounced wizth the reason "No Record.” Data
Processing is works % these problens,

A meeting was held with ths ARC regarding their Directive HA-21E1-0O45 on the

semporary lcan =7 7E isciumenta =c AND persomnel. It was agreed thet GE would charge
documents <o HOC Restonsitil:oTy S5tenions rather <han %o individuals., This resulted
in ke delerisn 537 530 AZC names from Files' Address Access list 2nd the addition
2f 16 nevw 2odes Tepresszming the 1£ Responsibility Staticms. An inventery list of
all charges <o AEC perscamel w2s run. and with the aid of L. E. Speer of AEC Meil
and Files <he =2ppropriete 3+atvticns were determined, A total of 517 documents were
2iaared 2nd recharzss under The DeW sYSTEm.
IAN-64TT7, "Interpretarinn :f a-womss Weapen Definiticn in GM-172" was received frem
the SEC, WaspingToe, T, 1. Z0O 22 IAPD are autheorized 40 use this document as
i temporarT gusas Ter tre Liss-if-zarion o Atome: Weepon Data, The Guide is
similar vo TW-36715, Sev. -, srevared at Janfora dy the Supervisor, Document
Ciessificavicp-leclzssiiiizvica Lo June, 1955 and approved for lecal use at that

“ime by IZCO.

UNCIASSIFIZD
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Work Load Statistics

Documents routed znd discharged
Documents issued

Documents destroyed

Reports abstracted

Formel R & D reports issued
Document classification changes
Books circulated

Pariodicals circulated

Volumes added te zhe collection

12329819

January

33,693
17,132
6,k7k
219

23

sak
2,149
12,203
326

Mapager,

Ew-487L1

February

27,283
12,710
6,175
236

25

521
2,237
18,707
353

LABORATORY AUXILIARIES
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Ganersl

On February 28 the staff of the Hanford Laboratories Operation zotalled 1176,
ineluding 475 exempt and 70l non-exempt employees. Of the total exempt per-
sonnel there were 415 wiith college degrees, including 398 technical degrees

as follows:

33 M PhD
201 102 95

In addition there were 36 non-exempt employees with degrees.
Distributicn among the znine level 3 compenents is included in Table I.

Perscnnel Development and Communicatiorns

The Key Perscnnel Appraisal procedure was established in conjunction wita the
Xey Perscmnel Inventery. The preparaticn cf igifial records on ELO perscanel
will be verformed during the coming ten zenths.

The Armed Foreces Special Weapons Project Training program was concluded on
Fepruery 15. (omments received from the 17 participants indicate that the
EI0 ftraining course Mifi’ed its infended purpose.

Thirteen HLO exempt employees attended the “"Management Orientaticn” program
condueczed by Relations apd Utilities.

Seven machinist frainees from Technical Shops Operation will participate in

te Craft Treinirg Program veing conducted by Fuels Preparation Department.
Thrﬂe welders have been scheduled to attend a two-week welding school con-
ducted by Construction Engineering Operaticn.

At month's end 27 Technical Graduates and 22 Techniciap Trainees were assigned
within Hanford laboratories.

Iignt “Yechnical papers, signed articles and speeches wers processed during
The menth.

The Manager's anrual information meeting was held on February 20. Io add-
iticon three managemeni lunchecn meetings were held during the month wlth a
total of 28 exerpt personrel in attendancs.

Persconnel Practicas

Suggestions - At the February meeting of the Suggestion Board, 1k suggestions
were reviewed and 12 were adopted. Nine of the suggestions
represented intangible savings and 3 represented savings total-
ling 31212.74, A total of 3205.050 was granted in awards.

During February, 35 suggestions were received from Henford labora-
wories employees representing 5 suggestions submitted per
100 eligiblie employees.

Selective Service - All of the military survey cuestionnaires have veen re-

|232qq5 UNCLASSTFIED
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Personnel Practices. (continued)

turned, the results tabulated and HLO records brought up o
date. There are currently 204 employees subject to military
service of which 78 are reservists or Naticmal Guard members
and 106 are non-veterans.

Benefit -~ - Hanford laboratories COperation perticipation in the employee
benefit plans is as follows:
Feb. Jan.
Pension Plan - - = - = = - = = 97.6 7.3
Insurance Plan - - = - = = = = Go.4 89.2
Savings & Stock Bonus Plan - - 58.7 58.9
Savings Plan - = = « = = - - - 8.1 8.2

Placement and Records - At the end of the menth there were & openings re-
maining uncommitied. Al] cther copenings are either on a
"hold" basils or have been committed by arrangements for
transfers.

Current openings include one secretary "B", one General
Clerk "C", two Draftsmen and four Machinists.

Duriog the month Hanford Laboratories Operation transferred
5 non-exempt employees to cther compoments and § employees
transferred into FLO from other components.

Fifteen attendance recognition aswards were issued during
the month including two cne~year, five two-year, four
three-year, two four-year and two five-year awards.

Thirteen service recognition pins were issued during the
month including nine five-year and four ten-year pins.

Technical Persconnel Placement

Technical personnel placement activities are summerized in Table III.

Four HLO employees participated in the campus BS/MS reeruiting conducted by
Relations and Utilities. There was no active campus PhD recruiting conducted
during the month.

The recruiting of new gradustes at the BS and MS levels (Relations and Util-
ities) is progressing favorably in view of the intensive competition being
epcountered on the campuses. It is expected that total zeceptances will
under-run estimated requirements for the Technjcal Graduate program. Howe
ever these requirements are believed to be somewhat unrealistic.

S5ix professors bave accepted Summer Program offers for assigoment within the
laboratories and will be reporting during June. Included in this pumber are
two metallurgists, two mechanicasl engineers, one chemical engineer and ome
chemist.

12328G%
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Tachnizal Per:sonnel Placsment [comtizued)

The stavus of exempt c*ansf r»3 is summarized in Table IV. An increase in
“ransfer reguests was ncted during the menih with five 22w requests and
zazes regaohimated.

Unice Reiatiorns

ianzed oy Radiasion Meniter 40hrn°jmﬁ3. In cach 2ase une Sigp I answer
23 207 aceeptabls and Step 1T answers nave teen given to these groevancss.

Two g=isvances wers received during the month of February. 3ota wers pre-

[

The griavancss processsd sinee Sepuambar L, 1556 qow tomal 17 and are suz-
Darwzzd in Tmoiz V.

3 secremary o nhe #narlf of Selary zrpd Wage Adminizcranic
ToouZnT NnaT Irup Ip e aunassizad snr

The auols 3 sxsrps #alary positions io aecordanc
Admiziiureuiin Plan was dndsrtaken by
FLopower a minigum of

gy ot = oA e e :
=0 2D ZESLCES e L

z21og 2a toheduls. A% mooTh!
nave besn forwerded Tor

sht Fropuision Laboratory Department, AGT Divisioz,
Fecriary 27-28 Tor salary reronciilation work. The mear-
Tulil wisn 2 pozi-mions rsacnorlad out of 27 dizcu

I
e
T
N

- - - T - - -
Ty onke Asomic Energy Jommissicn
; :

=1 3 "omal o7 123,179 emplioyr U
i1Z2 pedizal fresamment Lojuriss with oz
I Shns orevious monti.  Thg frequency

wZ - acsprial nrartmpent fuT aanisd oo d=abilisy waso oan eme
- - - ™ g o = o e — = = =y - - = PPN <
e TTOVD ST DOOTE NIRRT L3 SRUIR 1o 3 L tnZ DAShRLIE.

o3t 0O DedTlal TXAMINATLAR: 10

duied <his yesr for Han¥ord Lacore-
Feration teeinonel, I yere oo i

3
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n

% |

Y]
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Security

There were 8 security violation incidents processed making the 1957 total 21
to date. To keep the ELO total below the year's ceiling of 82, an average
of 6 or less per month must be maintained for the remaining 10 months.

el

Manager
Employee Relations

T.G. Marshall:v?
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EMPLOYMENT — TECENICAL PERSONNEL STATUS

HW-L48741

Ic Egglment
Nop=fixempt Em ent Status Jan. Feb. Non-Exempt Transfer Reguests Jan. Feb
Requisitions Trangfer Cases
At end of month 48 39 Active Cases at end of mmth il /3
Cancelled 2 1 Cancelled 3 1l
Recelved during month A 10 New during month 12 6
Filled during mepth 22 19 Transfer effected 7 3
Candidates Considered Planned Transfers
Total applicaticns 31 16 Zffective during month 4 2
Total Transfer Request
from other at HAPO 10 7
Total Interviewed 7 5
II. Techrndical Perscnnel Zlacement
hD Aecruiting
¥ZSZTS TO RICKLAND CFTARS Cn
cases Cen- To Coen * * ¥ Th

52 dered  Ixrenced Visized Tisit Iaviie, zxtended Acceoted Juen Iell
Dmgineering:
Cherical 53 28 3 13 6 2 - 2 -
Zlzctrizal 16 7 - 2 3 1 - 1 -
Mecrznical 1L 7 2 - L 2 T - -
Vetallurgizal 36 22 L 3 12 n hl 1 -
PR 2 - - - - - - - -
RO S
Lhemistry 187 72 8 32 13 3 1 L 1
Shysics 203 99 10 26 u7 12 3 z 2
Math=3taz. 36 1 - 2 7 - - - -
Sther a3 lO 5 2 2 L 3 - -
oV 2 1 - - 1 3 ha
TCTAL Ere 23‘“ 33 0 1o EE T I3 o
#Tncluces 13 carry cvers with 5 acceptances nct on the roll as of 9/1/:0 znd
3 coen offers at that time
zo/rma Zxmerienced Aecruitis
TIS <= TO ZICHLAD CFTERS n
Cases Con- To Qeen The
sidered Z2xtended Visited Visit Inviie., Ixtenaed iccepted Cpen  Holl
EZngineering;
Ciemizal 13 i n - 1 - - - -
Iiecorical 15 10 2 2 3 1 L - T
Mecnanical 15 i3 7 2 X 3 z L -
industrial h 2 2 - 1 2 1 I 1
Metallurgozal 10 7 2 2 l 2 2 - L
csramag 3 3 3 - - X L ) i
other 7 3 b - 1 - - - -
fﬁ:erce-
lremistiry #8 S 1 - 1 L - - .
Fhysics 8 5 3 1 - 2 b - -
Math=%taz, b 3 3 - - 3 2 1 2
Zther 17 1 1 - - - - . -
TCTAL 115 35529 5 7 ER R

12329484
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IV, Exempt Transfer Cases

Feb. Jan,

50

Active cases at end of month
Total Cases since 9/1/56
(Includes those initiated prier to $/1/36)
Initiated by employee 39 35
Initiated by managements 16 1

U |
o

New cases cduring menth s
Initiated by employee
Initiated by management#

H o
H =

Cases re-acvivated cZuring monih 2

Cases closed during month 6
Transfers eflected: Within HLO
Within HAPD
Other G.ZE.
Beguests withdrawn
Terminated

OPpwWwoH
[ I TS I ol SR 4 o

#Includes ICF's, sransfers proposed by emoloyee's management, and
requesss from other G, I, departments.

7. Union Belztions

drisgvances Processed - September 1, 1958 +e dste.

Total processed 17 (includes 1 non-unit
grievance)
Step T
Pending 3tep I Answer
Answered Satisfactorilys
Fending time I:imit

i~ - O

Step T

Pending Step IZ Discussicn
Pending Stern II Answer
Answered
SatisTactorilyss:
Unsatisfactorily
Applied for Arbitraticn

o O

0 0 (O

#5tep I grievances which Council indicated a desire to discuss at Step T
but net schedulad for discussion within three months are consideregd set
at 3tep I.

#tStep II grievances in which the Council formally applied for arbitration
but Zor which no further action is taken within three months are considered
settled at Step IT,

12330660 UNCLASSIFTED
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FINANCIAL OPERATION MONTELY REPCRT
Pebruary, 1957
Compiled by Members of the

PINANCTAL OPERATICN
HANFORD LABCRATCRIES OPERATTON

Activities

General

Traveling auditors from Accounting Services began their audit of Hanford Labora-
tories Operation during February.

General Acccunting Operation

A summery of AEC Menual revisions and additions received in January was issued 1o
0 Level 2 and 3 managers. Similar summaries will be issued each month io the
Tuture. '

Overtime control limits for the current quarter were established by the Manager -
Hanford laboratories, Dased on Zorecasts by Level 3 managers.

A physical inventory of Mel® Plant facilities was taken Feoruary 4, 1957 in ccunec-

tion with the prcpeosed transfer to Plant and Equipment Not Used or Currently Useful.
Subseguent plans provide for possible transfer of part of the facilities %o Chemical
Processing Department.

Responsibility for control and pricing of declarations of excess issued by Eanford
Laborateories was transferred from Relations and Utilitles COperation.

S. B. Gire, Business Graduate on rotational training, transferred from werk oun gen-
eral books and expense accounts tc work on property accounting.

Cost Accounting Qoeration

Tentative budget estimates of personnel by components and assignments for periods
through June 30, 1959 were submitted by Level 3 componenis, reviewed by the Manager
- Hanford lLaboratories, and submitted 4o Contract Administration. More firm esti-
mates are dependent upon decisions as %o levels of HAPO research and development
and the allocaticn of the work among HAPO components.

The following FY 1957 budget ad ustments have been made since “‘he Midyear Budget
Review;

1. Increase of $72,500 (from $805,000 <o $877,500) in budget for Plutenium
Recycle Program research and develorment.

2. Transfer of 3100,000 from Irrzdiation Processing Department for services
associated with zirconium procurement.

1233002 ' UNCLASSIFIED
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3., Transfer of $90,000 from Chemical Processing Department for
fabrication of production medels and related activities
associated with the 3000 Program.

4. Transfer of $75,000 from Fuels Processing Depsrtment for
research and development.

Personnel Aecccunting Overation

A cost of living pay increasse Tor most non-exempt employees, effective January 26,
1957, wes reflected in pay checks delivered February &, 1957. The increase repre-
sented lfIB% of base pay and isclation rates and will increase annual pay approx-
imately $33,000,

Auditing

The Specialist - Auditing countinued %o assist the traveling auditors from Accounting
Services, on a loaned basis. '

Office Procedures

A systems study of Cost Acccunting Operation by the Speclalist - Office Procedures
was nearly completed at month-end. Procedures assistance was provided to Personnel
Development and Communicatiopn in a atudy of a record <file system for persounnel
inventory data.

Payroll Statistics

Changes during month Total Exempt Non-Exempt
Employees on payroll at beginning of month 1175 472 703
Additions and transfers in 1 L 15
Removals and transfers out (18) (6) (12)
Transfers from weekly to monthly payroll-net 0= 5 ()
Employees on payroll at end of month 1176 k75 70l

—— — — =—

Gross payroll paid February January
Exempt : 3341 513 $333 128
Non-exempt 274 hgb 265 536

$616 005 $558_ 6ok

Overtime payments

Exempt $ 4 282 $ 4 0h3
Non-exempt 10 557 8 162
$ 14 830 $ 12 205

UNCLASSTFIED
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Insurance claims paid

Feb:
Number Amount

EW-48741

Janua;z
Number Amount

Employee
Life -0- ' -0-
Weekly sickness and accident 1 31 255 19 $2 103
Comprehensive medical 3 5 115 62 8 174
Dependents _
Comprehensive medical 154 9 928 83 £ 558
23 $16 258 168 $16 1LO
Goed Neighbor Fund
February January
Number particivating 807 826
Percent participating 68,64 70.3%
Other Statistics
Cash advances and travel expenses
Advances outstanding at beginning $11 338 $10 793
Advances issued - by checks 28 6 298 3k € Clhk
- by cash 18 2 190 b1 & 821
-~ air travel order 2 793 7 0ko
: 22 &l19 30 &%
Less:
Expense vouchers processed
Travel expense accounts 33 8 3k 50 12 87k
Other (movement of household
goods, conference expense, etc.) 25 €70 14 263
Refunds of advances 29 3 380 L2 © e38
Billing to and frcm JAPO components
- Net €03 L85
. 12 Oh7 19 160
Advances outstanding at close 11 $§9d72 32 $11 538
Ages of advances ocutstanding
15 days or less 29 39 352 26 $ 8 126
16 - 30 days 2 520 6 3 412
$ G 872 311 538
] r—
Project proposals and aperopriation requests
Project Aprropriation
proposals " regquests
On band beginning of month - -
Received 1 6
1 ]
UNCLASSIFIED
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Ew-48741
Project troposals and appropristion recuests {Cont.)
Project Aprropriation
Proposals requests
Recommended for approval 1 5
Returned for rewrite - 1
1 6
On hand at close of month _- -
Aprropriation requests receiving final
approval during month
Nunmber 10
Amount $35 156

-

Holmes :bb
3-11-57
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INVENTIONS OR DISCOVERIES

All persons engaged in work that might reasonably be expected to result in
inventions or discoveries advise that, to the best of their knowledge and belief,
no inventions or discoveries were made in the course of their work during the
period covered by this report except as listed below. Such persons further
advise that, for the period therein covered by this report, notebook records, if
any, kept in the course of their work have been examined for possible inventions

or discoveries.

INVENTOR TITLE OF INVENTION OR DISCOVERY
J. H. Kleinpeter High Viscosity Fluid for Use in Radiation
Fields '
‘H. G. Rieck An Automatic Isotope Analyzing Monitor
L. C. Schwendiman
J. L. Hepworth An Electrolytic Process of Application in
R. L. Moore the Packaging of Radiocesium
J. C. Sheppard Processes for Neptunium Recovery
A. 5. Wilson Control of Ruthenium in Separations
Processes
E. C. Watts High-Volume Aspirator for Conveying
Radioactive Liquids
H. Sommerville Crank Case Drain Plug Oil Heater
¥. Kocher Mechanized Film Badge Processing
F. L. Rising - The Application of Clock or Timer

Movements as Operating Time Indicators
for Use in Portable Instruments

Lok

H. M. Parker

UNCLASSIFIED
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