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BUDGETS AND COSTS

Fiscal year to-date costs are $6,767,000 at the end of November or 38% of the
$17,621,000 FY 1958 Revised Budget. November costs of $1,490,000 increased
$61,000 over Qctober.

Funds for IPD and FPD process technology copotinue to be in short supply with
the FPD situation being critical as present funds will support the current
level of effort ebout another six weeks. Control measures instituted to reduce
spending in weapons research were effective: however, this program will have

te remain in its much reduced status for the balance of the year unless the
present authorization is incressed.

RESEARCH AND DEVELOPMENT

1l. Reactor and Fuels

Irradiation of a graphite sample {1.6 g/cc) in the MTR L-L2 position at
975 ¢ resulted in 1.11% contraction transversely to the extrusion axis of
the bar. The best estimate of equivalent damaging exposure in a Hanford
pile is 10,000 to 19,000 MMD/AT. This surprisingly high contraction will
be rechecked in an MIR irradiation scheduled for early December.

Fabrication of s01id, bonded, aluminum clad fuel elements appears feasible
by ceold closure cladding of nickel plated uranium cores and bonding using
differential thermsal expansion equipment. DBonding of I and E elements by
similar methods is also under study but in & more preliminary state.

Although aluminum alloys appear extremely promising for use as fuel
Jjacketing at high coolant temperatures and pressures in respect to cor-
rosion, exploratory experiments conducted at high (ca. 1000 psi) pressures
indicate that plastic deformation into crevices, voids, ete., may be a
serious problen.

Evidence has been obtained that in 90 C process water the corrosion rate
of aluminum is increased several-fold in the presence of irradiation.

A series of photomicrographs produced by T. XK. Bierlein and B. Mastel were
Judged as the best effort presented in world-wide competiticn at the World
Metallurgical Congress. The pictures were taken with the aid of an elec-

tron microscope of structure produced on the surface of Zircaloy-2 by ion

bombardment.

Three new development contracts for thick-wall, ribless Zircaloy-2 process
tubes were negotiated with vendors during November, two for NPR-size tubes
and the third for KER-size tubes to replace those now in the KER loops.

Progress on the whole Flutonium Recycle Program was reviewed with Dr. W. K.
Davis, Director, Division of Reactor Development and his associates in a
two day meeting in the laboratories.
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The PRPR Phase I bid package was approved by AEC-HOO. Award of the Phase I
construction contract will require about two months following authorization
of funds, not now available. Phase II and Phase III design are each about
10% complete. A shortage of design funds during the month, later corrected,
delayed design progress. _

Medifications of PRPR design scope in progress include removal of the 1500
KW turbine-generater and substitution of an alternate primary and back-up
power system, changes in architectural design to minimize the pessibility
of misslile action in the event of an incident, and minor changes to provide
space for a fuel element examination facility.

The technical feasibility of fabricating 19=-rod cluster Pu-Al fuel assem-
blies has been established for the method of casting short reds, machining
to size, loading into cladding tubes and weld closure. 3Since this method
is of doubtful economic feasibility, development work is proceeding on
extrusion of Pu=Al and Pu0p=-Al, vacuum injection and pressure injection
casting of Pu~-Al, swage compacting of Al powder-UCp in Al and Zr tubes, and
sintered high demsity UOp-PuOp.

Untreated "PWR=-grade" uranium dioxide powder contained in stainless steel
was swaged at 850 C to achieve $3-94 percent of crystallographic density.
Cold swaging followed by & few final passes at high temperature was found
to yield an equivalent high density.

Investigation of the high temperature characteristics of U02 using an
electron gun to simulate reactor temperatures reveamled extensive sublimation
and recrystallization but no melting near the assumed melting temperature.

Responsibility for fabrication of a complete loading of plutonium-sluminum
fuel plates for the Materials Testing Reactor has been assigned to HIO by
the AEC. Work has started with delivery scheduled early in 1958.

Chemical Research and Development

Effective fission product decontamination of & simulated uranium product
streem from Purex one~cycle operation was achieved by nicbium pentoxide
precipitation in the solution or by passing the fluid through s colum
packed with niobium pentoxide.

Other work in support of Purex one-cycle operation has shown that the effec-
tive life of the anion exchange resin used for plutonium recovery will be
determined by total alphs radiation damage rether than by chemical
envirenment.,

Newly designed paddles have operated four weeks in UNH calciners. Inad-
vertent 1loss of a feed nozzle shut down one calciner and inspection showed
five pins were sheared. This was an effective demonstration to indicate
shear pins on the new paddles will operate in & manner tc protect arms and
blades from damage.

Pilot scale dissolution of fuel elements has been satisfactorily demonstrated
in the annular dissolver prototype.
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Authority to proceed on the Nonproduction Fuels Reprocessing Program was
received and the following work was accomplished:

1. Addition of smmonium nitrate to the aqueous ammonium fluoride solvent
used in the Zirflex process resulted in better dissolution of the tin
component in Zircaloye2 and simultenecusly reduced the guantity of
hydrogen evolved.

2. Design: of major pieces of equipment for a pilet scale Darex plant was
completed and orders placed for the titanium fto be used in these
components.

3. Solvent extraction and boil-off methods of removing chloride from the
Darex dissolver sclution are under study.

4. The use of a sulfuric acid system to dissclve 300 series stainless
steel as an alternate to the Darex process is being explored.

Fused potessium-aluminum chloride salt is being studied as a solvent for
uranium oxide as one pyrochemical process having application to piutonium
recycle fuels. FPowdered UD, readily dissclves in this system but sintered
massive UOs samples dissolvé slowly. Excess aluminum added to a melt
solution produces aluminum-uranium alloy.

Gemmz specirometric analytical techniques are being developed to measure
strontium-85 end strontium-90 in soils, ground water, and vegetation; the
method may alsc simplify measuring numerous radioisotopes in urine.

Physics and Instruments

To obtain more information on the problem of nuclear safety in the dissolu-
ticn of 0.94% enriched fuel elements, meesurements were made of the buckling
of randem stacks of sclid elements and of I and E type elements. The spread
in the bucklings due tc the randomness of the loadings was large. An analy-
sis of the statisties of random loads and their relation to the uniform
spacing results will be attempted to arrive at values pertinent to a "worse
credible case."

For the IPR program, measurements of the buckling of 1.66=-inch diameter
slugs were completed. At IPD's request this program was revised to pro-
vide data on cluster elements next; experiments on these elements have

begun.

The measured reactivity temperature coefficient of the PRPR fuel when cool-
ant is absent from the process tubes is only one-half the valus used in the
reactor hazards analysis.

The large plastic scintillator mentioned in previous reports has proved to
be a useful tocl for contaminetion surveys of large areas. It has been
used in truck, beat and airplane surveys and has demonstrated a sensitivity
- sufficient to solve several recurrent survey problems.
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Project CG-T31l, Critical Mass Lab design, received all required GE approv-
als and was transmitted to HOO-AEC. Continued hazards studies have not
uncovered any situations in which the proposed containment would be
msatisfactory.

A potentielly hazardous situation, from a critical mass standpoint, in
the 234-5% Building was reviewed with CPD and limits were set on the
allowable accumulation of plutonium in the hoods in question. Critical
mass date and specifications were provided for other siltuations in the
200 and 300 Areas.

Work is continuing on the program tc improve methods of calewlating the
neutron physics parameters of thermal reactors.

The increased sensitivity of the new transistorized Alpha Hand Ccunter
wnder practical use conditions in 329 Building was demonstrated by its
detection of two contemination cases which were missed by the standard
fourfold counter.

Work continues on the problem of measuring temperature coefficients of
graphite lattices following the unsatisfactory results of the first exper-
iment reported lest month.

Work in the basic datae field continued with preliminary measurements of the
fission cross sections of Pu-239 and Pu-241 on the neutron spectrometer,
collection of data on the neutron slowing dowm distribution in water,
initiation of time-of-flight measurements at the Van-de-Graaff, and pro-
gress on the determination of w for protons.

L. Biology

During the month routine sampling of terrestrial and aquatic organisms was
reduced to optimize the walue of informaticn with cost.

There were nc marked changes in contemination of forms collected except
for whitefish flesh from Priest Rapids, which increased by a factor of
25 from last months velue, due to upstream migration.

In very preliminary observations, it seems that plutonium can cause ovarian
demage in animals before other damage is observable. The apparent gastiro-
intestinal toxicity of plutonium earlier observed seems to be due, in

large part, to the nitrate anion.

Technicel and Other Services

The responsibility for providing radistion monitoring for construction forces
was transferred to the respective landlord product departments on Nevember 15,

1957.

Cne case of plutonium depqgition resulted from a contaminated minor injury to
a CPD employee. Preliminary analyses indicated less than 10% MPL. The total
number of cases of plutonium deposition on record is 210.
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Icdine-131 emission rate was up from October by & factor of three partly due
to a single release of 13 curies. The average emission rate was 8 curies per

week.

At the request of the Chemical Processing Department, an intensive study of
their present measurement eund contrcl system has been initisted. DPrimary pur-
pose of this study is to define the necessary and sufficient controls for SS
accountebility, process control, and product evaluation. This study is to be
completed in approximately one year.

Varying degrees of statistlcal and methematical assistance on 32 separate pro-
blems were given to other components within HIO and other departments and
operations. The following items are of particular interest:

1. A study was completed of the feasibility of using certain reject data
to predict the likelihood of a rupture occurring in a given lot of
fuel elements.

2. Bias correction equations were developed for the most recent set of
equations predicting plutonium formation and U-235 consumption as
functions of exposure.

3. A statistical analysis of numerical integration techniques used to
estimate fuel element cross sectional neutron flux from empirical indi-
cator pin values was completed.

L, Mass spectroscopy data on the U-235 isctopic content of the September
composite of UQ, production were statistically analyzed. Based on this
work this method of anslyzing has been accepted as standard.

5. A preliminary study was made of the type and amount of matrix apalysis
necessary to provide the Electrical System Planning Operation and the
Electrical Design Operation with routine electrical network analyses.

There are 31 active HLD projects exclusive of the FRFR. Twenty ars fully
authorized, twe are authorized for only limited work, six are awaiting AEC
action, and three are in the project proposal stage. Authorized funds total
$3,910,000 of a total estimated amowmt of $14,635,000. The projects are
assentially on schedule with these exceptions:

1. CA-658 Shielded Personnel Monitoring Station, which is substantially
delayed for reasons outside Laboratories' control.

2. CG-660 Modification to Metallographic Cell — delasyed by shipping
damage to the Bausch and Lomb metallograph.

3. CA-681 Hanford Equipment in the ETR — Hanford obligations on schedule.
4. CG-7¥7 Plutonium Febrication Pilot Plant — funds not available.

There is considereble asctivity in preparation for a revision of the Hanford
Classification Guide.
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Supporting Functions
1. Financial

The FY 1955 Midyear Budget Review was completed and submitted for approval.
Highlights of the changes in this budget presentation are as follows:

{a) An increase of $132,000 was requested for Equipment Not Included in
Construction Projects.

{b) Personnel forecasted for June 30, 1955 are 1,176, an increase of 12
over our last budget estimate at this date. Average for the total
year does not change.

(c) An increase of $338,000 was requested for operating programs with the
Biclogy and Medicine Progrem and Fuel Elements for the MIR constitut-
ing the major changes.

Consideration is being given to the preparation of a property management
and accountability manual which would eliminate the current series of OPG's
on the subject.

A grephic presentation of the flow of HIO costs 1is scheduled to be com-
pleted and distributed in December. This is the first of a series of
events to better acquaint HLO personnel in finanecial matters. Others to
follow after the first of the year are presentations, both coral and writien
on appropriations, leglislation, costs and budgets.

Employee Relations

At month's end the staff of the Hanford Laboratories Operation totalled
1157, including 504 exempt and 653 nonexempt employees. There were 420
exempt employees possessing technicel degrees including 222 BS, 103 MS,
and 95 Phl's

Final clearance was obtained for copy for the 1958 Research and Engineer-
ing Progress issue of the GE Review. Hanford laboratories will contribute
approximately 45% of the Review's coverage of the Atomie Products Division.

Nine Rediation Monitors were removed due to lack of work; 11 were trans-
ferred by seniority bumping; and two were placed in HIO as Engineering
Assistants. Two servicemen were removed from the rolls by senior HAPQ
employees displacing them. One Calibrator B was removed due to lack of
work.

Thirty-six suggesticns were approved by the HLC Suggestion Board.
A meeting was held with the HAMIC regarding negotietions with the Regiocnal
Monitors. HAMIC presented the Company with a Y-type senlorlty arrangement

which is currently under consideration.

There were no new grievances received during the month. Since January 1,
1957, grievences totalled twenty, ineluding one non-unit grievance.

-3
[t )
[ahe
[t
Cla



xiii . HW 53961

There were no disabling injuries during the month. There were 26 medical
treatment injuries with & freguency of 1.50 as compared to 1.39 last
month. For the year to deate the frequency is 1.67.

For the first time since reorganizetion, there were no se¢urity violations
during the month. Total violations for the year to date are 81.

Investlgation of TMB, an effective new pyrophoric metal fire extinguisher,
was mede and reported. Coverage to all HIO was given in Hanford Labora-
tories’ News and the report was also submitted for release in the AEC Safety
Information series.

A Salary Plan brochure, together with guides for interpretaticn in Hanford
Laboratories, was distributed to all KELC exempt employees during the month.

A comprebensive salary differential study was conducted during November
following the October cost-of living and better-living increases granted
t0 non-exempt employees. The study showed no cases of improper pey
differential relationships between first-line supervisors end those belng
supervised.

The Point Score Evaluation Plan for semi-technical Jobe was issued in
1ts fipnsl form and fully implemented during the month.

A detalled analysis of level 3, 4, and 5 component Attitude Survey results
vas made during the month. The entire analysis will be completed during

December and will serve as the basls for Joint evaluation of the component
climate, applicability of the questicnnaire and possible corrective action

with components desiring it.

Mapager,
HANFORD LABCRATORIES

HM Parker:kss
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REACTOR AND FUELS RESEARCH AND DEVELOPMENT OPERATION

TECHENICAL ACTIVITIES

A. FISSIONABLE MATERIALS - 2000 PROGRAM

ll

METALLURGY PROGRAM

Corrosion Studies

Extrusion Clad Fuel Elements. Extrusion c¢lad fuel elements of good quelity
can be made and the process looks very promising, although 1t reguires care
and good guality control.

A single fuel element c¢lad by Bettelle Memorial Institute in a press of
their own design wes autoclaved 40 hours, cleaned, and exposed in the 314
Building flow tube for 28 days (300 Area water, 95 to 100 C, 25 gal/min)}.
The measured corrosion in this element was very similar to the corrosicn
rate on standard production fuel elements in the same tube. The corrosion
was reasonably uniform.

Nine other elements clad by the General Ceble Company in a Schloeman press
were much less satisfactory. Only one of the nine elements survived 4O
hours of autoclaving and a subsequent 21 days in the 314 Building flow tubes.
Most of the elements that failed were so badly swollen and cracked that the
point of water entry could not be determined. This type of cladding neces-
sarily has longitudinal diffusion welds, with potential foreign-material
inclusions in the welds. Although such inclusions are often weak points
with respect to corrosion, 1t is believed they can generally be avoided by
proper cleanliness and special coperating procedures.

Metallographic examination of jacket pieces autoclaved at 260 C is now in
progress. A preferential attack in the diffusion weld area was observed,
but mey be relasted to inclusions.

Ceramic Coatings on Uranium. Ceramic coastings can now be put on uranium
with 75 percent yield. The main causze for rejects are non-glazed aress
over inclusions in the uranium.

The coatings are of good gquality. Coated slugs can be hit with a hammer or
dropped on the floor without damage. Reclling a coated slug down three
flights of concrete steps scratched the coating near the ends of the slug
but did not chip it. Sliding a coated slug through 30 feet of BDF tubing
made no merk on the slug but caused some wear on the ribs. A coated slug
was undameged after four days in boiling water.

This project is being closed out. Some autoclave tests and the finsl
report rem=in to be completed,

1258020
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Radiametallurgy Examinations

Production Test IP-32-A Irradiation of Insulated Slugs (RM-176). Three four-
inch cored insulated natural uranium fuel elements were exposed to about

600 MWD/T in the KW through hole. In August 1957, the observed elongatien
of the canned elements was 0.025 to 0.030-inch and the diameter growth was
from zero in one case to 0.015 to Q.020-inch for the other pieces.

This momth #3 and #5 slugs were uncsnned. The most obvious irradiation
effect was that the cores hagd been restricted by uranium in both cases.

For one element (#3) the core had been completely closed at one end. Dimen-
sional data for this element are not yet avallable.

The element #5 showed no evidence of any bonding to the imsulated alumimum
can wall., Measurements of its dimensions show that its diameter had increased
from 0.017 to 0.023~inch, being from §.003 to 0.006-inch thicker at its center
than at either end. The length had decreased 0.085 to 0.090-inch.

Examination of Production Test 105-3N Supplement A. Work was continued on
the determination of the post-irradiation elevated temperature tensile
properties of uranium. Two samples with an estimated exposure of 150 MWD/T
were tested in vacuo, one at 300 { and the other at 600 C. Both samples
were scmewhat ductile, which has not been the case with samples of higher
exposure tested at similar temperatures. The elongation was 10 percent for
the sample tested at 300 C and 5.8 percent for the sample tested at £00 C.

Examination of Zirconjum Allcy Process Tube Sections Exposed to Pile Atmos-
phere {370-L70 C). The examination of zirconium alloy process tube sections
exposed to pile atmosphere (370 to 470 C) was completed. Two capsules con-
taining samples of 65 percent cold worked zirconium, 65 percent cold worked
Zircaloy-2, and 30 percent cold worked Zircaloy-; were opened and tested.
Capsule #1 had an estimated exposure of 1.8 x 10 nvt, and capsule #5 had
an estimated exposure of 6.55 x 10%¢ nvt. Dimensional measurements were not
changed by the irradiation, but the percent weight gain was greatest for the
65 percent cold worked Zircaloy-2 samples, with smaller amounts noted for
the 65 percent cold worked zirconium and 30 percent ecold worked Zircaloy-3.

Strips of the zirconium alloys from both eXposures, along with unirradiated
controls, were tested in simple bend over a one-inch gage length. The ir-
radiated samples proved more ductile than unirradiated samples with the same
nominal degree of cold work. All the irradiated samples sustained the max-
imum bend possible with the test jig (approximately 90°} without failing
while all the unirradiated cold worked samples failed before reaching the
limits of the jig. '

Tests were then carried out on annealed unirradiated samples, with results
which were similar to those found on the irradiated samples. Hence, it is
conciluded that the effects of the pre-irrasdiation cold work hawe been sub-
stantially annealed ocut during irradiation at elevated temperature.
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Basic Metallurgy Studies

Electron and Optical Microscopy. The study of the microstructure of reactor
fuel and 1its cladding materisl is a relatively simple means for detecting
rediation damage. Two microscopic approaches are being used: (1) metallo-
graphic studies of polished and etched surfaces, and (2) fractographic
studies.

As stated in a previous report, the microstructure in a given area of a
specimen was not identical with the microstructure in the same area of the
specimen after irradiation. A rotation of one grain with respect to its
neighbor had oceurred. Electron microscope examination of the identical
area in replicas prepared before and after irradiation of the specimen show
concrete evidence that rotation within a single grain can alse occur. To
establish whether such rotaticn may occur as & consequence of a small number
of thermal cycles in the range 150-400 C, a specimen has been subjected io
four such cycles in the hot stage microscope facility. The 16 mm movie film
used to record the microstructure has been carefully analyzed. No evidence
of microstructural changes in the perticular field of view covered was de-
tected. Additional studies of the replicas of irradiated, precharacterized
metallographic specimens will be made in order to clarify present irradiation
damage thecries.

Replicas have been obtained from the fracture surfaces of irradiated impact
specimens and are now being studied optically and in the electron micro-
scope. The fracture surfaces of the irradisted impact specimens show char-
acteristics of brittle fractures. In contrast with non-irradisted control
specimens, the irradieted specimen shows little evidence of "tongues" which
are extremely ductile regions within a grain. Most of the cleavage facets
in the irradisted specimen contain small depressiomns about 0.5 micron in
dismeter. 1In certain grains these depressions are localized near the
boundsries. The non-irradiated control specimens do not show these depres-
sions. Fractographic work is continuing with specimens irradiated to
various exposures snd fractured at different temperatures.

At the recent Second World Metallurgical Congress held in Chicago, & metal-
logrephic exhibit entitled "Electron Micrographs of Zircaloy-2," was judged
the best in the show. Two technical papers, an invited discussion, and a
technical motion picture film covering some of the metallographic work at
Henford were also presented.

Pre-Irradiation Study of Thermocouples. A knowledge of the errors in tem-
perature measurement using thermocouples 1n a neutron flux is essential
for the gquantitative evaluation of the effects of neutron irradiation om
meterials. Due to & lack of such information, a program of mesasuring
thermeocouple stability in-reactor is currently in progress.

Two sets of thermocouple leads have been fabricated containing chromel-
alumel, copper-constantan, and iron-constantan couples. One set has
asbestos insulation, the other gquartz. Aluminum (28) tubing has been
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swaged over both assemblies as a protective outer covering. These leads are
to be inserted into a test hole (Xo level at KW}, and resistance measurements
made betwgen the c¢pen leads. As fabricated, the resistance between leads is
~T x 10 olms. Damage to the insulation attributable to in-reasctor condi-
tions may be noted by a change in the resistance readings. A panel board
incorporating the necessary instruments for the test has been built, znd the
whole assembly 1s now at KW ready to be charged.

Work has continued on the lead capsule %o be used for the 300 C thermo-
couple stabllity test. Present design seems to be satisfactory, but efforts
are being made to use a minimm amount of lead in order to decrease the heat
generation due tc gamma heating. Several capsules have been Tabricated con-
taining varying amounts of lead, and they will be tested to see if a minimum
has been reached.

An out-of-resctor test has been implemented to determine the relative life
and stability of chromel-alumel, copper-constantan, snd iron-constantan
thermocouples operating at 300 C in a 7% percent helium, 25 percent carbon
dioxide atmosphere. Testing arrangements are similar to those tc be used
for the in-reactor tests.

HAPQ Irradistions - PT-3NA. The design of advanced fuel elements depends
upon kpowledge of the effect of irradiation on the significant mechanical

and physical properties. A program to obtain this information for beta-

heat treated uranium is under way. During the month three elevated tempera-
ture tensile tests were made in the Radicmetallurgy facility on specimens
exposed to 0.018 a/o burnup. Room temperature tests indicated that embrittle-
ment was produced by even this low exposure. Vacuum annealing for up te 100
hours at 400 C and 10 hours at 600 C resulted in recovery of yield strength
and slight recovery of ductility.

The most significant feature of the latest tests 1s the ductility exhibited
by the low exposure materisl. The sample tested at 300 € had prenounced
"necking” before fracture. The specimen tested at 450 C did not exhibit
"necking"”, although the fracture was 45° shear failure. A number of cracks
were visible along the gage length of the sample near the fracture. The
specimen tested at 600 ¢ had a square, brittle appearing fracture. It is
not known whether differences in the mode of deformation between the high
and low alpha range are responsible for the values obtalned. An additional
specimen from this exposure is being tested at 600 € to confirm the results
ocbtained.

Radiation Damage in Thorium-Uranium Alloys. Alloys of thorium containing
one w/o oralloy, four w/o oralloy, and 5.4 w/o oralloy have been obtained
for lrradiation tests to determine changes in mechanical properties and
some physical properties due to burnup. Tensile specimens and samples to
be used for density, hardness, and metallography have been heat treated
and fabricated from the 5.4 w/o oralloy alloy with both high and low carbon
content. A new irradiation capsule was designed for these tests to permit
irradiation in a S/S-inch diameter napkin ring stringer at the MIR. A
number of these capsules have heen fabricated.

¢
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Sections of these two alloys and the one and four wfc alloys were heat
treated at several temperatures after cold working t¢ study recrystalli-
zation and to determine the conditions required for annealing. From the
hardaess measurements and microstructures observed, annesling for two
hours at 800 C effects complete recrystallization and softening of the

one and four w/o urenium allcys. In the 5.4 w/o uranium alloys, two hours
at 200 C are required to complete recrystallization.

Effect of Heat Treatment Upon Corrosion Resistance. Corrosion tests in
66C F water are being run on specimens of Zirecsloy-2 and Zirealoy-3 in the
as-worked and heat treated conditions at the Bureau of Mines, Albany,
Cregon. Corrosicn test results for specimens of Zircaloy-2 and argen
melted Zircaloy-3 heat treated in air and helium from 400 to 800 C for 10
to 1000 minutes have been reported to 196 days exposure. These results
are in agreement with the results after 140 days exposure. The corrosicn
resistance of Zirealoy-2 is impaired only after 1000 minutes at 800 C in
helium. Zircaloy-3 loses some of its resistance to attack after a 10-
minute heat treatment at 800 C in air. A group of vacuum melted Zirealoy-3
specimens with the same heat treatments as the argon melted Zircaloy-3
have been in test to 140 days. These specimens exhibit lower corrosion
rates throughout than the argon melted Zircaloy-3, and the only harmful
treatments indicated thus far are 800 C treatments in air. No results
have been reported for the 90 vacuum heat treated specimens placed in

test in October.

New Fuel Element Development

Uranium Wafer Fabrication. A method for the coining of uranium wafers to
guarantee their self-aligrment in stacking was developed. This ceoining
operation, which has to be carried ocut at 300 F to prevent cracking, is
applicable to wafers made by conventional production metheds and will give
them the "true-line" charascteristic.

Results of preliminary free upsetting experiments with beta-treated
uranium blanks at room temperature indicate good cold worksbiiity of
uranium up to approximately 60% reduction of cross sectional area. Still
higher degrees of plastic deformation in compression can be obtained,
without damage to the metal, by hot upsetting at 600 F.

On the basis of the above resultis an experimental die set was ordered for
determination of the optimum upsetting requirements of wranium and develop-
ment of the suggested scrapless wafer production process, ineluding the
"true-line" producing features.'

Cold Closure Fuel Elements. The sequence of operatlons employed in cold
closure fuel element fabrication can be accomplished by means of an
agsembly line process with a high degree of mechanization. Increased
production, reduced unit cost, and higher yield will result in improved
economy of fuel element preparation. Continued development of individual
operations has yielded the following results:

[
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1. Pre-closure elements have been sized to finished dimensions.
Die design, cup gecmetry, and lubrication studies are con-
tinuing in order to determine the proper set of variables
to reduce the severity of a drawing operation. The feasi-
bility of sizing to finished dimensicon will depend upon the
quality of the thin can wall after closure. Buckling of the
thin wall or marring of the surface during pressing and ex-
traction from the closure assembly will demonstrate the need
of a thicker wall and & subsequent finishing operation.

2. Initial work dorne on the cold closure of I & E elements
indicates the general line of approach to a solution of
the problem. A sound closure will only reswlt from simul-
taneous Flowing and joining of oxide free cap and tube metal.
Several modified punches for this type of closure are being
considered.

3. Pre-stressing calculations have been completed for a
restraining die for closure of elements sized to finished
dimension.

4, Unbonded cold closure pieces have been metallurgically bonded
by application of heat and pressure. The data obtained from
a frost test, chisel test, and tensile test demonstrate the
existence of & strong bond of good quality. Microscopic
examination of transverse sections of such a bonded element
reveals a structure necessary for good heat transfer with
no breaks or penetration points being observed in the nickel
layer.

Insulated Fuel Elements. The three cored inmsulated wanium fuel elements
which were irradiated in a K-through hole facility to 620 MWD/T are being
examined in the Radicmetallurgy facility. The fuel cladding increased in
dismeter by 0.012 - 0.0l6-inch because of plastic yielding of the unbonded
aluminum cladding when strained by uranium fuel thermal expansion during
operation. However, there has been no significant change in the outside
dimensions of the uranium itself. The axial holes in the uranium appear

to range from nearly unaffected in the center fuel element of the three
elements irradiated, to partial and nearly complete closure in the flanking
fuel elements. The non-uniform behavior of the axial holes in the uranium
indicates a flux variation over the length of the three four-inch fuel
elements that existed during their irradiation. Radiometallurgy examination
is contipuing.

Rod Cluster Fuel. Rod cluster elements meet many of the requirements for
s fuel loading of the NPR. Heat transfer and rupture safety advantages
heve been demonstrated previously in ELMO loop tests and in irradlations
at the MTR and Hanford H Reactor. A stainless steel clad four-rod cluster
element charge continued to operate in KER loop 3 at about 40 kw/ft during
November. The present exposure is about 600 MWD/T. Maximum bulk water
temperature has been 233 C and wiil shortly ke held at 2b3 C. The uranium
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rods of 0.520-1inch diameter are expected to increase in volume during this
nigh temperature irradiation; however, the stainless steel cans are ex-
pected to restrain diametrical growth, forcing the fuel rods to lengthen.

A shipment of Zirealoy-2 clad uranium rod of 5/8-inch diemeter was received
from Nuclear Metals. The shipment contained pieces with 0.020-inch clad
thickness. The present contract with WMI calls for experimentzl amounts

of this rod along with production quantities of rod with C.030-inch clad.
8ix fuel rods were mede from this shipment with end closures formed by
counter-boring and welding. Autoclave tests of welded, beta-treated, and
pickled rod are in progress.

The use of & 2.125 ID Zircaloy-2 process tube in KER loop 1 in March 1958,
is probable. A schedule for assembling four-rod cluster elements has been
worked out with FPD and HLO Fuels Fabrication Development. This test,
scheduled to operate in March 1958, is compeosed of 15 feet of four-rod
cluster elements fadbricated from coextruded rod. The 100 feet of rod for
this test should arrive at Hanford in early December with assembly of the
fuel elements completed by January 15, 1958.

Two baskets, containing four seven-rod cluster fuel elements, are ready

to be charged into the KE Reactor through-hole facility. Goal exposure
for this experiment is 2500 MWD/T. Central core temperastures of 350-400 C
are expected. Since fuel behavior is extremely sensitive to coperating
temperature, thermocouples are being installed. Data from these thermo-
couples will make it possible to: {1) use the informetion in correlating
any swelling observed, and {2) calzculate the coefficient of heat transfer
between the uranjum and stainless steel jacket.

Design for a seven-rod cluster fuel element sized for the NPR was started
this month with prototypes of the fuel element scheduled for fabrication
during December 1957. Due to the possible bending of the process tube

in the resctor, & maximum fuel length of three feet is felt to be practical.
A spider arrangement was designed to support the seven rods at the ends;
internal supports will be fixed into grooves rolled on each rod. Experi-
ments show that the rolling of a groove 3/16-inch wide and C.030-inch in
depth can be sccomplished. Further tests to determine the effects of
rolling on the Zircaloy cladding will continue.

Restraint of Uranium Swelling by Zirconium Cladding. Data have been re-
ported on the swelling rates of unrestrained uranium irradieted in the
LO0-500 ¢ and 600-700 C tempersture ranges. To date no data are available
on the swelling of unslloyed uranium restrained by high strengih cladding
and irradiated with a 300-350 € cladding surface temperature and a maximum
fuel temperature in the renge 450-600 €. In order to obtain data for the
temperature and restraint conditions of primary interest, an MIR irradi-
ation has been designed. Final assembly of the test fuel rod and capsule
have been completed. The experimental assembly was shipped to the MIR on
November 22, and is scheduled to be charged in the MIR on December 2. The
fuel rods will be irradiated with calculated surface temperatures of 300-
350 C to an exposure of 2500 MWD/T.

o5
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Advanced Studies Program for Tritium Production. The increased severity
of operating conditions in advanced design reactors require that a special
study be made of the feasibility of producing tritium in these reactors.

A proposed design for a triftium producing element consists of an aluminum
e¢lad Al - 3.5 percent lithium alloy rod separated from a concentric fuel
bearing tube by an annulus of cooling water. The coclant is expected %o
be near 300 C. Two aluminum alloys for cladding the tritium preoducing
center rod meet the requirements of low neutron cross section znd show
promise of meeting the requirements of low corrosion rates and low per-
meability to gases produced in the target material. In the initial phase
of the experimental work it is planned to investigate the permeation rates
of hydrogen through these alloys. A device %o permit experimental deter-
mination of permeation rates has been designed and 1s expected to be
completed by early December,

High Temperature - High Pressure Bake Testing of Fuel Elements. Spectro-
chemical analysis of the can wall of an AlSi bonded fuel element that was
bake tested 1500 hours at 450 C gave a gualitative indicaticon of the
diffusion that tock place. There was no longer an AlSi layer since most
of the silicon had 4iffused inte the uranium leaving the jacket with a
fairly homogeneous silicon content of 0.5 percent. Important from the
standpoint of reactor application was the observed diffusion of uwranium

to the outside of the jacket. The concentration at the surface was 50 ppm
uranium in the aluminum. Alpha track autcradiographic techniques are being
tried 25 a means of determining the distribution of uranium in the jacket
sc that diffusion constants can be determined.

Bond Evaluation. A need has arisen for equipment and techniques to test

the heat transfer properties of 5/8-inch dismeter Zircaloy clad fuel elements.
The approach selected consists of adapting the frost test to the new geometry
and material of the fuel element. A new track, coil, and feed mechanism to
fit the smaller element were installed on the frost test machine, and addi-
tional capacitors tc tune the circuit were attached. A water cocled dummy
and a Zircaloy clad stainless steel defective standard were made up. A

trial of the system indicates that it will be effective for the desired use.
Determination of reject limits must await the procurement of a supply of
actusl uranium elements, when the frost test results may be compared

against those of metallographic examination.

An important aspect of the evaluation of experimental fuel elements consists
of measuring the degree of quality deterioration resulting from irradiation.
Quality deterioration is expected to take place during irradiation in three
principal respects: {a) irradiation growth and distortion, (b) jacket
surface corrosion, and (c) capacity for heat transfer across the core

Jjacket interface.

Fairly satisfactory methods are used for determining the degree of gquality
loss from the first two causes; however, no adequate test is available for
determining change in hest transfer rate as a result of irradiation, and
evaluation of a process with respect to endurance cf heat transfer prop-
erties in its product is practically impossible.
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Experiments were conducted to determine the feasibility of measuring the
surface temperature of freshly discharged submerged slugs by means of a
scanning thermocouple. Trials applied in the 105 C besin indicated an
apprecieble shift of the meter needle (uncalibrated) when the thermo-
couple wag moved from an unirradiated slug to an irradisted one, although
there was no apparent change as the slug was scanned (as would be ex-
pected if there were no zones of poor heat transfer}. To get an idea of
the magnitude of temperature difference that might be expected over
regions of poor heat transfer, a snythetic slug was made up, consisting
of an electric heater element snugly fitted inside an aluminum can, with
a small pilece of mica sheet interposed for a heat barrier. Variations

in intimecy of contact between heater element and jacket also were ex-
pected to lead to variations in surface temperature. This synthetic sliug
was rotated, immersed in flowing tap water and was scanned with a thermo-
couple. In the transverse plane of the mica spot, the tempersture varied
from 103 F to 112 F with fairly good reproducibility, indicating that the
method is probably feasible. Positive evidence of its feasibility will
bte to find measursble temperature differences on the surface of an irrad-
iated slug known tc have zones of poor heat transfer. Such a slug, however,
will be hard to cbtain. Meanwhile, the test may be applied to numerous
irradiated slugs toc determine the extent of temperature variations normally
encountered.

Plating Development. In preparation for the hot press wafer fuel element
program, it was necessary to design racks that would accommodate XKER I & E
wafers which were to be nickel plated in three ways: (a) outer and imner
cylindrical surfaces only, (b} outer and inner cylindrical surfaces and one
side only, (¢} over entire surface of wafer. In each of the three cases

it was necessary that the number of electrical contact points should be
reduced to & minimum. Experimental plating recks have been in the Technical
Shops, and several batches of wafers have been successfully plated with
Q.0005~inch Ni or less. It appears that a successful technique for con-
trolling the deposition of the nickel plating has been developed.

Welding Development. A group of nested tubular fuel cores assembled to
form a ten-foot length fuel element is being developed for the FRF reactor.
A support and spacing system is required cn the tubuler elements to
eccurately fix the locaticn of the several components. Three rib supports
attached to the 0.030-inch thiek tubes by an adsptation of the resistance
spot welding process are being developed. Very preliminary evaluations
indicate that spot seam welding mey be developed into a suitable process
for this application.

In order to use thermocouples in fuel elements, it 1s necessary to seal
the thermocouple sheath at the point where the sheath enters the fuel
element. The seal must be positive end must be able to withstand the
temperetures involved during irradiation and also must be corrosion re-
Eistant in service. A method of fusion welding the stainless steel sheath
vhich has & 0.010-inch thick wall and a diameter of 0.062-inch into &
heavy stainless steel fuel element end caep has been developed. The fusion
welding is done with the electiron beam vacuum welding process. Other
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processes are not sultable for this application. As a result of this
development, thermocouples can be placed in fuel elements with high
quality fusion welding attachment. The results obtaimed in this appli-
cation indicate that this welding process has a strong potential for
critical miniature ccmponent assembly.

The evaluation of extended surface co-extruded fuel elements for improved
reactor service requires that a method of supporting the fuel element in
the process tube be developed. The supports to function satisfactorily
must be attached to the Zircaloy-2 jacket in such a way that the uranium
Zirecaloy-2 interface bond is not disturbed. A method of accomplishing
this requirement is being evaluated. The method consists of resistance
spot welding the support member to the Zirealoy-2 fuel element Jacket.
Preliminary microsections of the attachment area indicate that this method
may be suitable.

Fuel Element Rupture Simulation Studies

Programs and schedules for determining the rupture behavior of prototype
Fuel elements were developed and reviewed with FPD and IPD personnel. A
study was started to determine the most efficient way to perform rupture
simulation tests under conditions of heat generation. Among other alter-
nates under consideration is the moving of the ELMO-5 facility from 1706-KE
to 185-D, adjacent to the direct current generators used for heat transfer
experiments.

Rupture behavior of insulated slugs was evaluated in two tests using the
isothermal rupture simulaticn facility, ELMO-4. Insulated slugs were found
to behave about the same as unbonded slugs, the corrosion preoduct buildup
teing sufficient to split the process tube. At 2ho €, flow was blocked

16 minutes after failure. At 200 C, cne hour was required for comparable
flow obstruetion. This faeility will be cut of service during January for
modifications te result in higher attainable pressures, temperatures, znd
flow rates.

REACTCOR PROGRAM

Coolant Systems Development

Low Temperature Corrosion Studies. The 1706-KE single pass tubes are
operating at pH values of 6.0, ©.5, and 7.0, in accordance with PT-1C5-
550-E, to determine the effect of pH on slug corrosien rates in the
present reactors. During November, trouble was experienced with high
rates of film formetion. For a brief period it was necessary to purge
once each shift. A study was started to determine the nature of the film,
deduced to be possibly the result of a reduced rate of alum feed.

Tube 20U3-KW is being used to determine the effect of radiation on the
corrosion of aluminum in process water at moderate temperatures, in
accordance with PT 105-550-E, Supplement A. Preliminary data are avail-
able from slugs exposed at temperatures near 90 C. These data reveal
that corrosion rates in regions of high flux are markedly greater than
in regions of low flux.
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Service Testing. Tests were started to evaluate the performance of special
types of poison slugs designed to be resistant to abrasion and corrosion.
One type is a nickel plated slug, and the other is an aluminum jacketed
slug contalning a zine ring at each end.

Tests are in progress to eveluate a modified design of rear fzce resistsnce
thermometer sensing elements. Designs now in service have been found to
fail from fatigue.

Testing continued in the EIMO-1 facility tc evaluate the buildup of scale
in heat exchangers cooled with raw river water.

Qrganic Coclant Studies. Following the campletion of in-reactor experiments
in ORA-2 dealing with a ternary eutectic of biphenyl and the orthe and meta
terphenyls, a new irradiation was started using Santowax M, an crganic
coclant which is solid at room temperature. BSoon after start of the test,
the addition of monoiscpropyl was found necessary in order to prevent the
pump from stalling. Consequently, the data to be @cured from this run
will be of reduced value.

In conjunction with the Construction Engineering Operation, a study was
started to establish the scope for a smell scale in-reactor organic cooclant
facllity capable of handling smell sized fuel elements. This study is
scheduled for campletion by mid-December.

Ex-Reactor High-Temperature Loop Studies. Using the EIMO-6 facility, an
experiment was initisted to determine the corrosion rate of aluminum alloys
at 300 C under "ideal" conditions comprising pH 4.5 adjusted with phosphoric
acid and 450 sq cm of sluminum surface per gallon contained volume in the
loop. Preliminary results show the corrosion retes to be extremely low.

Internslly-externally cocoled, 1.80-inch OD and 0.680-inch ID, M-388 aluminum
alloy, canned uranium slugs, candidates for KER irradiation, were discharged
from the EIMO-7 facility following two months exposure to flowing water at
1650 psi and 300 C. Several depressed areas about 1/4-inch in diameter and
C.020~inch deep were noted on the can surfaces. These are deduced to be
agsociated with voids in the AlSi layer. A similar test under the 240 C
near term KER conditions was started.

Examination was made of specimens of 304L sensitized stainless steel follow-
ing three months exposure in the EIMO-2 faeility at 180 C at & pH of 4.0,

No intergranular corrosion was observed. Some intergranular corrosion wes
observed in 304L sensitized stainless steel exposed in the EIMO-G facility
for two months &t 250 C at a pH of 4.0.

A test is in progress in the carbon steel EIMO-5 facility to check pre-
dictions by workers at KAPL that silice would be effective as an inhibitor
of aluminum corrosion at high temperatures. Results to date have been
contrary to KAPL predietions. At high pH with silice addition it was found
that sluminum corroded st an excessive rate,
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High Temperature In-Reactor Loop Tests. Carbon steel loop KER-1 was out of
service because of modifications incidental to its reconversion for use
with water coclant. Following start-up and run-in tests expected to be
finished in mid-Janusry, it is planned %0 operate the loop at temperatures
between 20C and 275 C, at pH's between & and 10 adjusted by LiOH, using
natural wanium, four-rod cluster fuel elements c¢lad in stainless steel.

Stainless steel loop KER-2, containing M-388 aluminum alloy clad, internally-
externally cooled, massive natural uranium fuel elements (Cow slugs)
operated throughout the month without incident at 180 C outlet temperature
with pH of 4.5 adjusted by H3POy. These slugs are scheduled for discharge
in January. The next charge is to be corrosion resistant aluminum alloy
clad, hot press cenned, internally-externally cooled, 1.6 percent U-235
uranjum wafers without bulkheads. Operating conditions will be 235 C out-
let temperature, pH about L4.25, adjusted with H3P0u, and with a high ratio
of aluminum surface to loop volume.

Stainless steel loop KER-3 operated routinely during the meonth except for
a period of 19 hours at reduced temperature to enable valve repairs.
Current process conditions comprise operaticon at 235 C outlet temperature,
nominally neutral pH, using natural uranium, four-rod cluster fuel elements
clad in stainless steel. The next scheduled charge for this loop consists
of co-extruded Zirclad rod clusters of 1.6 percent U-235 uranium.

Stainless steel loop KER-4 was discharged on November 13, following
cperation with Cow slugs for 62 days at an outlet temperature approximating
19Q C at pH 4.5 adjusted by H3PQy. The loop was removed from productive
service for repairs to the No. 2 pump and is expected to start up on
December 16. The charge will comprise 10 M-388 aluminum alloy clad,
internally-externally cooled, natural uranium wafer slugs (Elephant slugs)
to be operated at outlet temperatures up to 240 C, at pH 4.5 adjusted with

H:PO, .

Decontamination Studies. A proprietary compound, Turco 4306 B, is being
evaluated 88 a decontaminant for the rear face piping of the present
reactors. A test in the 1706 ex-reactor tubes to determine the degree

to which high corrosion rates persist following a purge with Turco 4306 B
was terminated. The data indicate that corrosion rates returned to normal
approximately 60 days after the purge.

Thermal Hydraulic Studies

Flow Hazard Studies. A report was issued (HW-53593) concerning the results
of experimental tests in & K process tube where the supply pressure was
reduced, both suddenly and slowly in accord with a reactor power outage.
The tests determined the lnecrease in cutlet water temperature when the
power reduction ogccurs after the start of the flow reduetion. The results
are useful in calculating reactor bulk outlet water temperatures following
sudden BPA power outages.
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Further steady state boiling curves were determined for conditions simu-
lating I & E fuel elements in a "C" tube. Steady state boiling curves
have been determined for a range of annulus to hole flow ratics bracketing
those which oceur in a2 reasctor. These boiling curves have been used to
outline the range of flow reductions to be used in studies of the response
of a reactor process tube to imposed hazardous conditions.

Hydraulic Studies. Collection inte one report of all experimental data
concerning the pressure drop-flow relationships for standard process tubes
and components for 2il Hanford reactor types was completed. The data for
& given assembly are presented for s temperature of 10 C together with &
theoretical temperature correction curve. The data agree with the theor-
etical correction to temperatures up to 80 to 90 C. Deviations at higher
temperatures have been tentatively ascribed to demeration of the water.

Laberatory deta were accumulated for determining the variation of Panellit
pressure with outlet water temperature for both solid and I & E slugs in
BDF geometry. The pressures agree reasonably well with those calculated
from standard pressure drops and rear fitting critical flow conditions.

A charging machine was designed for the hydraulics laboratory to make
charging of the experimental equipment conform to that of a reactor.

Calculations were made determining the flow split of & special I & E slug
train for XK Reactor.

Organic Heat Transfer Studies. The electrically hested test secticn of the
crganic heat transfer loop failed at conditions of moderate temperature and
pressures. The failure was due to "burmout" arising from 2 plug downstream
cf the test section and high stresses caused by thermal expansicn of the
rigidly fixed test section. An expansion loop in the piping dowmstream of
the test section and a scram circuit actumted by high element surface tem-
peratures are being incorporated in the loop to prevent future failures of
this kind.

Mechanical Equipment Development

Organic Cocling Systems Components. Preliminary start-up tests of a com-
penent test facility were completed. The electrical heating capacity of
the facility was found to be too smell to obtain the desired operating
temperatures, Additional heaters are being installed. A mechanical ro-
tating shaft seal (Dura Seal Type PT) was tested at temperatures up to
175 C. The leakage rate without rotation was approximately two ounces
per day. When rotating, the leasksge rate became negligible. Scme diffi-
culty was experienced in flaring two-inch tubing with a wall thickness of
0.125-inch. A specisl block and die were found to be necessary for satis-
factory flaring.

Fabrication was started on a simple organic fire test apparatus. The fire
tests will be started shortly after the completion of fabrication.

ZELGEZ
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Irrediation Test Engineering

Shielding Studies. Analysis of the attenuation of Magnetite concrete
heated to 100 C was completed and reported in HW-53395. Foil data for
tegts after heating to 200 Cwere corrected for decay and gecmetry and

are now being sssembled for reporting. The Magnetite was heated to 300 C
and placed back in the test well for irradiation. The foil loadings
combined bare gold, cadmjum covered gold, and sulphur in an attempt to
achieve all foll irradiations in one test. The data from two attenuation
tests on unhested ordinary concretewere analyzed. The relaxation length
for the fast and thermal neutron flux was found to be 11.6 and 8.2 cm,
regpectively. With the thickness of concrete available, equilibrium
between the fast and thermal neutron flux was not obtained. The value
determined for the fast neutron relaxatlon length 1s in good agreement
with previcusiy reported data. In order tc obtain a fast neutren trans-
verse all the way through the test well, large sulphur foils (1-1/L4"
dismeter, 5/16" thick) were used in one of the ordinary concrete loadings.
After irradiation the sulphur foils were burned in aluminum dishes leaving
only the radioasctive P-32. By this technique the measurable activity of
the foil was increased by a factor of about seven. The relaxation length
determined by these foils in the outermost layers of the test slabs was
in agreement with the relaxation length previocusly determined for the
inrermost slabs.

A literature survey was started concerning an experimental program Lo
evaluate irradiation damage to concrete. Preliminary work was also per-
formed on the feasibility of irradiating standard ASTM two-inch cubes of
cement mortar. Caleculations based on an equivalent sphere irradiated in
the K Reactor indicste the temperature differential from center to ocuiside
surface could exceed 70 F and that the tangential tensile stress would be
about LOCQ psi. Thus, the cube would probebly be damaged by surface cracks
due to thermal stresses. Irradiations of samples of Ottawa sand and Type II
cement were made 1n order to obtain experimental estimates of dose rates to
be anticipated from two-inch cubes of mortar. Cement was the most signifi-
cant contributor to dose rates. Based on & short exposure and a ten-hour
decay period, the gamma dose rate at one foot from a two-inch cube of

Type II mortar was calculated to be greater than 20 R/hr.

Modifications %o the counting room continued throughout the month. In
order te cut down on line noise, two transformers wers installed. Tests
were performed using the new source of power and indicate no problem
should be encountered with line noise. The semple changer was equipped
with a gas flow proportional counter, and work is now under way to change
three other counters from Qeiger to gas flow proportional counting.

Nonmetallic Materials Development

Thermocouple Development. Two new thermocouple alloys, Driver-Harris
Geminol-P and Geminol-N have been received and are being tested in the
laboratory. According to the data furnished by the Driver-Harris Company,
the couple has a slightly lower thermoelectric power than chromel-alumel
but is reportedly more resistant to corresion at high temperatures in a
reducing atmosphers.
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Four experimental thermocouples are now at 100.D Reactor awsiting instal-
lation. These include: (1) a 20-gauge Gemincl couple with vitreous
alumina insulators; {2) = 20-gauge chromel-alumel couple with porcelain
inswlators; {3) two chromel-alumel couples with vitreous alumina insulators.
These will be installed in a graphite stringer with regular stringer
couples.

Thermal Conductivity of Graphite. Thermal conductivity has been measured
on two rods of CSF virgin graphite by the cylindrical-radial flow method

in the range from 165 C to 586 C. The thermsl conductivity decreased with
temperature from 0.33 to 0.15 cal/{cm){deg C) on cne sample, and fram C.24
to 0.16 cal/{cm){deg C) on another. The values are close to those expected
for heat flow parallel %o the earbon layer planes. Sample orientation with
respect to the bar extrusion axis will be checked by thermal conductivity
and x-ray measurements at room tempersture.

Craphite Development. Property measurements sre reported in the table below
for various batches of experimental graphites prior to their insertion into
irradiation facilities at both high and low temperature. In comparing the
impervious graphites, it is seen that better crystallite development exists
in the pressure molded stoek, BP-AGOT and BP-GBF, than in the resin impreg-
nated GBF-82T. This is probably a function of the comparatively low heat
treatment, 900 C, after resin impregnation. The effect of high temperature
irradiation on the dimensional changes ¢of the two materials will show if
the poorly ordered resin residue allows greater contraction of the impreg-
nated stock than the well graphitized molded material. This would support
current contrection mechanism models. The cother graphites represent
materials proposed for low density moderator use.

[
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Thermal
Cz’ys‘balllte E@ansion
Parameters in # Coefficient
Material Description Co Le Ag La x 10
TSP Standard Texas coke AGOT 6.723 415 2.463 129 2.28
graphite with a special
"p" purification
TSF Low density Texas coke 6.732 395 2.462 100 3.00
1.4k g/ce  AGOT graphite with “"F"
purification
s Low density Texas coke 6.740 370 2.k62 85 3.L0
1.25 g/ee  AGOT grephite unpurified
SP-AGOT Representative of recent  6.735 40O 2.463 105 b.k2
standard AGOT processing
BP-AGOT Pressure molded AGOT 6/732 360 2.462 105 2.51
gtock with permeability
1/10 of conventional
BP-GBF Seme as above with GBF 6.733 365 2.463 105 3.82
. purification
VT-AGOT New petroleum coke with 6.760 390 2.4k63 105 4,58
AGOT graphitization
GBF-82T Resin impregnated GBF 6.767 335 2.h462 50 5.18

stock with 900 C bake

High Temperature Graphite Irradiaticon. Samples have been recently obtained
from the GEH-9-5 high temperature irradiation in the MIR L- k2 position.
Semples in thils assembly received approximetely 1. L6 times the exposure of
the GEH-9-4 irradiation. Results are given in the table below.

Flux {(nv)
Irradiation Fast Contraction
Position Sample Temp., °C Thermal (> 1 Mev) (Percent)
1 1.6 g/cc TSGBF 600 - 8 x 10-8 0.0k
2 1.2 g/cc Experimental 750 - L x 1019 0.07
3 1.6 g/cc TSGBF 750 1.4 x 1021 1.4k x 1020 0.06
& 1.6 g/cc TSGEF 975 1.8 x 1082 2.6 x 10°° 1.11

All samples showed length contraction transverse to the extrusion axis of
the bar from which they were cut. Sample #+ from GEH-9-4 and sample #3 of
GEH-5-5 which received a comparzble exposure at the same temperature con-
tracted the same amount within experimental accuracy. The low density
sample #2 of GEH-9-5 contracted slightly more, indicating that the low
density graphite has a higher contraction rate than the 1.6 g/ce density

1256045
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graphite. The #i sample exposed at 975 C appears to have contracted 1.1l
percent. Such = large contraction was unexpected but appears to be caused
by the irradiation. This will be rechecked by further irradistion tests.
The best present estimate of Hanford equivalent damaging exposure would lie
between 10,000 and 19,000 MWD/AT for the number four position of GEH-9-5.

GEH-9-6 will be charged early in December on MIR cycle 97 for & planned
three-cycle irradiation. The assembly will contain four sample-heater units
with three samples of 1.6 g/cc TSGEF graphite and one low density sample.
Neutron flux monitors consisting of bare eluminum-cobalt wire, cadmium
covered aluminum cobalt wire and a nickel wire have been included at each

sample positicn.

In-Reactor vs. Ex-Reactor Grephite Oxidation Rates - IP-28-A. Data from

PT 105-543-E, C Pile Graphite Burnout Experiment, indicated that above 650 C,
radiaticn induced chemical reactions are probably of negligible importance
compared to the thermelly induced COp- C reaction. The magnitude of this
radiation effect was not determined with sufficlent accuracy sc another test,
PT IF-28-A, has been plenned. The object of the present test is to determine
the reaction rate of reactor gas and graphite samples when exposed both in
and out of a reactor to similar conditions of temperature, gas composition
and gas flow. A thermocouple installed with the samples in channel 2773-C
will control the temperature of samples in a follower furnace out of the
reactor. A gas preheater has been installed upstream of the follower furnace
to simulate more closely the temperature conditions in the reactor. A
gpecial front bellows with pressure taps will be installed aon 2773-C to de-
termine the gas flow rate in that channel. All modifications to the contrel
instrumentation have been completed; the specizl bellows will be installed
during December, and the test 1s expected 10 start in January.

Structural Materials Development

Zircaloy-3, BDF Process Tubes. Inspection of the eight, 50-foot long,
Zirealoy-3 ribbed, BDF process tubes produced by Superior Tube Company is
continuing. Eddy current test results revealed indicaticns of defects in
or neer the ribs; however, preliminary radiographic inspection did not
confirm the presence of these defects. Additional radiographic examinations
will be necessary 1to assure that no defects are present in this tubing.

Tube reducing mandrels and dies were redesigned and fabricated by the Tube
Reducing Corporation for Allegheny Ludlum Steel Corporstion. The first
stage of tube reducing of 15 to 20 process tubes is scheduled to be per-
formed approximately the first of December.

KER Type Process Tubing. To determine the optimum tube reducing schedule
for fabricating of KER type, ribbed and ribless process tubing, four-tube
reducing operations of 4Q, 50, 60 and 70 percent reduction of area were
performed on ribless extrusicns by the Tube Reducing Corporation for
Allegheny Ludlum Steel Corporation. Preliminary inspection revealed no
serious defects in this tubjng. Similar tests con ribbed tubing will be
performed during January. An order for the febrication of six KER type
process tubes was placed with Allegheny Ludlum Steel Corporation. These
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tubes will incorporate a 0.1l70-inch minimum wall thickness and a maximum
of W0 percent cold work. Delivery of these tubes is scheduled for April 15.
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NPR Type Process Tubing. Orders were placed with Reactive Metals and Chase
Brass and Copper Company for the fabrication of five Zirealcy-2 process
tubes (by each vendor) to evaluate the feasibility of fabricating a 2.7" ID
X 0.250" wall x 57' long tube. Reactive Metals will fabricate the tubing
ty extrusion followed by tube reducing. Chase Brass will fabricate by pro-
ducing two or three short extrusions, butt welding, and finishing by plug
drawing. Both compenies will make a concerted effort to provide process

and c¢ost information by February 1, and complete tubing by June 1. -

Zirealoy Quality Control. Corrosion tests of Zircaloy-2 and 3 coupons in
400 C steam and 36C C water were continued. Little difference has been
noted between the corrosion resistance of Zircaloy-2 and Zirealoy-3.
Samples of welded tubing from NTH Products Company gave good results in

the three-jinch diameter tubing but exhibited white corrosion products along
one side of the weld in the 1-1/2 inch diameter tubing. Preliminary com-
parison of results obtained at 400 C and 360 C does not indicate that
accelerated corrosion tests at 400 C will be completely reliable for
quality control purpcses. Duplicates of samples which completely dis-
integrated in 400 C steam exhibited the lowest corrosion rate at 360 C.

Advance Studies

Fluidized-Bed Reactor. The physics analysis of the Rabbit Reactor 1s being
reviewed and extended to a wider range of cases to permit & more compre-
hensive avaluation of the reactor type. A hemispherical rather than cylin-
drical shape for the core is being studied.

Generalized Diffusion Theory. The first part of a repcrt on the generalized
diffusion theory has been issued as HW-53681, which describes the physical
assumptions and formulation of the theory. Numerical calculations, which
will be issued as Part 2, are sbout 60% complete.

Fuel Element Investigation. An extensive series of IEM computer calcu-
lations has been carried out to indicate the expected performance of the
multiple-hole fuel element. Based on equations in HW-47004 ('"Temperature
Distribution in Long Cylindrical Fuel Elements Cooled Internally by Several
Channels," D. E. Amos), these calculations provide approximate temperature
distribution figures.

Summarization of this data has been started. Correlations to be reported
include comparisons with similar conventional fuel elements and materials
which will permit performance predictions. Comparisons will be on the
bases of reactor physics effects and fuel element temperature distribution
as related to variations in fuel element configuration.
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WEAPONS - 3000 PROGRAM

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

CUSTCMER WORK

Metallography Service

A production-canned uranium fuel element which was removed from the sieam
autoclaves wes found to contain two unusually large bhlisters near the cap end
of the aluminum jacket. Metallographic sections revealed a large cavity he-
neath the blisters that was filled with resction products as a result of water
entry to the slug. Subsequent examination located the point of emtry of water
to be through "hot short" (e.g., brittle) cracks in the weld bead to a shrinkage
or gas cavity in the weld metal. Penetration of the water then took place along
the A1Si braze to an unbonded zres between the cap and the ureanium fuel element.

Laboratory tests with the new Buehler automatic polishing attachment (Automet )
have shown that it is capable of producing a good mechanicsa]l polish on a variety
of metallographic specimens. The equipment, as presently set up in & glove bex,
will allow work to be done on samples which normally could not be done in this
laboratory in the past due to some health or other radioclogical hazsrd. Since
a minimum of handling time is necessary to place the samples in the specimen
holder, it is well suited for preparing metalliographic specimens of low to
moderate radicactivity. One sequence of grinding and polishing operations was
developed which allows a variety of metals to be polished at the same time.

(8ix one-inch or five 1-1/4 inch bakelite mounted specimens may be done simul-
taneously.) The equipment allows any cambination of metals with a hardness
equal to or greater than brass to be processed together, and results have been
quite reproducible. Further development is needed, however, before soft metals
such as aluminum can be polished successfully with the Automet attachment.

Semples Processed During the Month

Total semples processed: 154
Photographs:
Micrographs 183
Macrographs o
Total 223
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The following Trips and Visits Reports apply to activities on 2000, 3000, and 4000

programs. Technical activities on the %000 Program are reported separately in
HW-53961 A2.

Manager, Reactor and Fuels Research
and Develcpment Cperation

FW Alvaughtko
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PLUTONTIM REZICLE FROCRAM

MONTHL? REPORT - WOQVEMHBER 1957

REACTOR & FUELS RESEARCE & DEVELUPMENT CTERAT.ON

Plutonium Fuels Development

Al-Pu Capsules for MIR Irradisicn (GEH-3-24), Twe capaules with Al-12 w/o silicen-
1.55 w/o Pu alloy cores and ww: copfutes wion Al-1.65 w/o Pu alloy hsve been and are
presently being irradisted in the MTE *o desSermine thz effsct of lrradiation on these
fuel msterialz. One capsulsz of esch fuel material has been irrsdiated amd the radio-
metallurgical sxaminatico has besn complsbed, Tas cther two capsules were to be
charged inte tre MTR cn Rovember 18, 1057, but aue ¢ ohher high priori%y irrsdiatiocrs

the MIR, the date has bewmt movad back o Decemher 2, 1957, This is the start of
Cvcle o7 which Will be of four weeks' iu.aflouo The £lux raguezted for thege samples
was £,9 x 10 nv, The +oual gxpozurss £or the twe remaining cspsules &re now 6.01 x
1020 nvt and 6,07 x 1020 nvt, respectively. whick is abcun 40 per cent burnup of the
Pu atoms., At the completion of Cyale 97, whe capaules will have accumlated an
exposure of about 60 o 7C per cent buraup of the Pu stoms,

Al-Pu Alloy Clusters for KER Irrsdiaticr, The Zirealoy-:lad, four-rod cluster with
Al cores was charged into the KER ELMO-7 cun-of.pile loop. The cluster will be tested
in pregssurized water gt 300 C for 5C +~ 6C daye initially and then to a total of abcut
120 desy=. The ass=mbly has been sxposed +o tre ezt conditions for approximately 30
Lours to date, This ~slusher is a fereranner ~f apecimsns which will contain Al-8 w/o
Pu and Al-12 w/o silizop-8 w/> Pu sll-y ~oras sri whish will be irrsdiated in the KER
loop fasility. The oversll lengrnk of the olughers ig 11 irshes. Caszting and machin-
ing of the Pu-bearing fusl soves snd fekriza~isn of the jacketing components are in
progress. The best propasal Aocumernt. HW-S3511. wag issusi November 7, 1957.

Casting of Al-Pu Alloys. One of the methods of fabricsting plutonium-bearing fuel
nore materials for PRPFR fuel =lsmentz iz by cesting. One bundred and eighty feet of
Al-1,65 w/o Pu alloy rods were cast for the 1G-rod cluster demonstration fuel element.
Eighty feet were cast to 5/B" diameter and one hundred fest were cagt directly to the
firel diesmeter. The gllcy was 2ast indo inslined thick walled graphite molds. Most
of the rods were cast in six-inczh leagths; howevar, some eight-inch rods were cast,
The casting of longer rods requires more zareful pouring techniques. Methods of
casting twelve-inch lengthe sre being develcped, The diameter tolerance for rods
that were cast to size was 0.505 £ Q.001™. Less than 3 per cent of the cast pleces
were rejected for gas porogity shrinkage or coid shuts. The chemical analysis of the
rods is incomplete; however, analvsis of samples from the same melt very less than

5 per cent, Al-8 w/o Pu and 41-11 w/o silizoun-8 w/o Pu alloys were cast for a four-
rod cluster fuel element which will be irradiased in the KER Loop Facility. Previous
results with these alloys showed a largse amouct »f segregation and it was noticed

that at a pouring temperaturs of abcut 700 C a siush formed in the bottom of the
pouring crucible., This slush is apparently "&J%“d v a high melting Pu compound
which was detected in the crucitle up o 850 C. It hkaz teen found necessgary to caszt

these alloys above this temperature.
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Fuel Blement Cluster Studies. Two, 19-rod cluster type fuel elements have been com-
pleted, The first was a two-foot model with pure Al cores and the gecond was a full-
size, plle quallty fuel elenent which was loaded with Al-Pu allcy fuel material.

Both clusters were canned in type 304-L stainless steel because of the unavailability
of Zr=-3 and both clusters were fitted with end caps and end brackets to a new improved
degign. The short unit was fabricated t¢ determine the deficiencies of the proposed
assembly operations, After correcting some of the problems found in assembling the
short cluster, the full-sized elament was assembled with a minimum of diffi-uity.

The six-inch lengths of cagt and machined fuel elements were inspecsted and assembled
into the eight-fcot tubes. Some difficulty was had in this assembly opsration which
will he corrected by closer comtrol of dimensioral specifications of the tubing and
fuel material., Ultrasonic assembly techniques will also be investigated. After
decontaminating the ends, the final closures were made with a Heliare welder. The
final closures were bubble tested under kerosene in a vacuum chamber a3t 500 microns
pressure, Of the 20 tubeg welded, thirteen were leak Tight; =six nf the rejects were
reclaimed by rewelding; however, one tube could not be salvaged. BSeveral difficulties
were discovered during the fabrication of thisz 19-rod fuel elemernt, However, it has
been demonstrated that these fabrication techniques of casting, machining, aszsembly
and welding are technically feagible cnes for producirg the first pils gquantities

of Pu-Al spike enrichment for the PRPR. A 19-rod fuel =lemeny alushar of the NFD
design is nearing completion for hydraulic studies.

Vacuum Injection Casting. Another type of injectiorn casting apparatus iz being fab-
ricated for evaluation, This particular design will have a preoassure veasel that tips
90° to immerse the dip tube after the fuel jacke: tube has bsen evacuated. The system
is then pressurized to force the molten metal into the fuel jacke®,.

Still ancother type of vacuum injection casting apparabtus is presently being evaluated
for adaption to casting Pu-Al alloys. This design uses ac external air cylinder to
ralse the melt crucible within a pressure vegsel to the point where the dip tube i=z
immmersed In the molten fuel materisl. Essentially this apparatus congists of a stain-
less steel pressure vessel, 12 inches in diameter with a flange mountad lid. The
gaskets and the bottam mounted air cylinder sre water nolsd, A shainlssz steel dip
tube, 3/4" in diameter i3 attached to the 1lid and exSsnds intc the pressure vessel,
The portion of the dip tube, which exterds ocutside the tank, Zas 3 n=arly 90° bend

20 that the fuel tube is inelined slightly from the horizontal, When 2astings wers
first attempted with this squipment, the maximum fuel length obtained was about 18
inches, however, the tubes were not prehaatsd in these caAgzs, By preheating the tubes
$0 400 or 500 F with a 2000 amp transformer, it was pesaible €9 injess metal o the
full length of the closed tubes, Ons tube waz successfully £illsed with A1Si to a
length of 8 feet 10 inches, The castings are being radiograpned te determine the
effect of air pressure on reducing solidificatiorn shrinkage.

Mechanjcal Pressure Injection. The investigaticn of the faeasibility of mechanical
rressure injection casting of Pu-Al fuel elemente iz progressing. The cagtipng unit
was assembled and put into operstlion., The first attempt o injecticn cast 28 Al into
& 3~foot 8-inch length 0,505" diameter sztainl=ss steel sube failed due 2 axcessive
fricticnal forces between the hydrsulis cylinder connestirg rod and the pazking gland.
The friction resulting from excezzive heating of *hsss parts %23 zaused oy the conduc-
tion of heat from the casting cylinder. Wa%er -wooling all=viztsi t0is problem and a
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three-foot length of tube was filled with 23 Al, Th# pressure veesel enclosing the
stainless steel tube was not heated and it appesars that the rising melt froze before
reaching the top of the 20ld casting tubte, The quality of the casting appears very
good and it is being radiographed. Future mcdifications of the injection casting
unit inelude improved methods of feeding the melten metal into the cylinder and
regisgtance heating of the pressure veszel.

Extrusion Program., Cast 1100 Al, AlSi, and compacted mixtures of Al powder and UOp
have been extruded. Four Al extrusions were made through shear type dies with no
gland and s 1/64" throat radius. The ratio of the billet ares tc that of the extru-
cion wag 9 to 1. A thin coating cf oil dag was put on the container walls and the
billets were generously coated with Aguadsg before heating to the sxfirugion tampera-
ture of 500 C. The firighes of the final extrusisns were very good in all cases.
Two of the four extrusions were in excess of eix feet long.

An AlSi extrusion, four and one-half feet long was made at an extrusion temperature
of 550 Cs The extrusion ratioc and lubricant were the same as thoze used on the Al
extrusiong. A fine surface finish was cteerved of approximately one half of the
extrusion., At this point about 120° of the die lip sheared off, This fallure of the
die was attributed to execessive relief in the throat. Die design and lubrication
techniques appear to be adegquate for future test purposes. Experiments to determine
extrusion constants, temperasures and speeds for Al-U alloys are scheduled tc begin
shortly. Delivery of pressure sensing snd recording ingtrumentation is expected soom.
Experience with these few preliminary extrusions has indicated that cne fuel length
rod can be extruded every 15 minutes.

Billets composed of 20 w/o U0y and 80 w/o -325 mesh flaked A) powder were cold com-
pacted under 13 tsi pressure., After pressing, these billets had a density of 45.5
per cent of theoretical. The UO, was not degassed, dried or ball milled before
blending and as a result, large particlsg of UQ, were dispersed in the Al metrix.
One of the billets was extruded through a flat face die at a temperature of 550 C.
With the exception of the temperature, the extrusicn conditions were the same as
those described for cast Al billets. Large partizles of UQ, balled up on the
extrusion as it passed through the die. As & resuli, the final surface was rathsr
rough., The density of the extrusion was 68 per csnt of thecrshisal. A short length
of the finished extrusion was heated at 600 C for %wo hours and its diameber increased
by 35 per cent, This increage was atiributed to the release of adszorbed gasses from
the surfaces of the Al and UOr powders., Higher green compact densities should
decrease the dimensional changss. Two green compactes wers coextruded in asn Al
Jjacket O.045" thick. After undergoing & 9-to-1 redustion thrcugh a sireamlined

die; the jacket was aprroximately 0.005" thick and the core density was TS per csnt
of theoretical. The billet was evacuated through a thin-walled Al tube as it was
heated to 550 C for extrusion. Initial examination indicated sxcellent concen-
tricity of the jacket and core., A commercial lubricent, Nechrolene, was used to
coat the comtainer walls, For the most part, the swrfacs finish of the final extru-
sion was excellent. A short zection of the coextrusion was heated at 600 ¢ for two
hours and ne changes in the rod dlamster wers ohaerved., Metallographic examination
of the bond area and end effects is being performed.

Swage compacting of Al powder--UOc mixtures in Al and Zircaloy tubes is ales being

investigated.
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Plutonium Fabrication Pilcot Plant, The Fhase I design effort of the Plutonjum Fabri-
cation Fiict Flant which constitutes the bullding and utilities iz about TO per cent
complete, However, design effort has been drastically curtailed due %te lack of funds.

Facilities. Appropriation requests for the helium leak detechor and the Fenn Model
4LF awage have been submitted, The purchase specificaticmsfor the swage and dies are
being prepared. An oxide compaction press has been desigped and will te built on
site. It will be installed in the hydrogen sintaring furnace hood and will use the
existing extyrusion press hydraulic power system. The design of a dual purpese inert
atmogphere vacuum welding apparatus for closing PRPR type fuel elements has been
initiated. It is felt that a smaller chamber will perform squally as well as the
more costly squipment presently in use,

U0s Fuel Development

Sweging of Uranium Dioxd{de, Simultaneous compaction and cladding by aswaging offers
promise as a method of fuel element fabrication at reduced cozts. Previous studies
have demonstrated the reproducibility of uranium dioxide densities fto be within £ 1
per cent, Densities obtained from various types of uranium dioxide powder can vary
by as much as 15 per cent because of differences in powder charscheristies, Swaging
atudies were directed toward the development of fabrication techniques for & complsete
fuel element., A three rod cluster fuel element was fabricated from individual fuel
rods formed by swaging uranium dioxide powder in stainless steel, Each fuel rod was
0,600 inch in diameter and approximately 18 inckes in lergth. The density of the
uranium dioxide fuel core was 89 per cent {minimum) of the theorstical, Thes effect
of temperature was further evaluated by swaging uranium powders at 850 C, Untreated
"PWR grade" uranium dioxide, which has previously been swaged at 60C C o 89 per zenh
of the theoretical, was compacted by swaging to 93-94 per cent of the thsorstizal
density at 850 C. Titania, 0,75 w/o, was added tc ball milled "PWR grade" uranium
dioxide which was then swaged at 600 (., However, the zwaged densi*y of thiz powder
was not increased by the TiOp addition. Further studiea on hot swaging showed that
it 1s necesgsary to hot swage on only the last few pagges in ords» to achieve maximum
uranium dioxide density. Efforts are now directsd towsed fabricating a Zirzaloy clad
uranium dioxide fuel element for irradiation in the MIR,

High Temperature Studies of Uranium Dioxide with an Eleztrcn Sum. The high tempers-
ture characteristics of uranium dicxide ars bsizng investigared by means of an electron
beam gun as part of a study of simulatﬁd in-reactor matarial bshavicr, High density
sintered uranium dicxide or cold pressed powder fail 4 melt in a vacuum near the
melting temperature. Sublimation cccurs very frsely. A marksd resszmblanse is zasn
between the surfaces of the electrnn hesated wranium 3tcoxide aad uranium  dioxide

from high expoeure in-reactor test specimens, Each sxnitits 3 sumilar reocryvzialliza-
tion structure. A fused uranium dioxide sample similarly bealed sxhivited similar
sublimation characteristics; however, fthe surface zhowed visible signs of localized
melting.

Fabrication of Uranium Dioxide by Combined Pressirg ani Sintering., The sianaring

of uranium dioxide under pressure 13 veing investigatei 23 3 teshnique of farrissting
3 high density, dimensicnally uniform oxide slemenw, firanitm dioxide oompssts baving
densities 87 per cenmt of theoretizal ware obtainei by rresiing a4 702 C and 35,000 ps:
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for 30 minutes in & helium atmosphere. Sintering appearsd tc have begun, EHowever,
bigher temperatures are required to obtain further sintering and higher densities.
The properties of Inconel dies do not permit their use above 700 C. Graphite dies
are being used &t higher temperatures although lower pressures are required due %o
the limited strength of graphite. Uranium dioxide compacts having 7C per cent
theoretical density have been obtained at 1,000 C, 2,000 psi for 30 minutez,.

Fabrication of Extruded Uranium Dioxide Rods for Thermal Conduchivity Experimenis.
Sintered uranium dioxide rods 1/4 ipch in diameter and 3 inches long are required
for measuring thermal conductivity of irradiasted uranium dioxide. The rodz are to
be fabricated apd irradiated at HAPO and shipped to BEMI for the thermal conductivity
measurements, A portion of the rods were fabricated by extrusion, sintering in
hydrogen at 1700 C and centerless grinding. Central voids in the rods made many of
them unsuitable for thermal conductivity experiments. The voids are believed to be
caused by uneven sintering shrinkage as a result of variations in green density across
the diameter of the rods. It was found that isostatic pressing at 40,000 psi of the
dried extruded rods before sintering resulted in sintered rods which 4id not contain
volds, Additional rods will be fabricated by this techrnique.

Fabrication of Isostatically Formed Fuel Element. Ieostatic compaction of the uranium
dioxide powder fuel and forming of the cladding take place simultanecusly in the
fabrication of the "garbage can" fuel element, Although the concept is being pro-
mected as a possibly inexpensive fabricating method for plutonium-bearing fuel elements,
preliminary test elements will contain enriched uranjum dioxide, Irradistion of a
fuel element containing urenium dioxide enriched tc 2.4 per cent U235 has been delayed
because of poor welded cladding closures due to difficulty in excluding uranium
dioxide particles from the weld area. Successful welding of such a fuel element

has now been achieved, and it will be irradiated in the MIR af an early date.

While investigating methods of meking closures in the imoststic fuel element,
Interact-S, a new product for joining aluminum psr+tz, was evaluated and found to be
unsatisfactory in 170 C water. Interact-S consists of a zinc-aluminum alloy tube
filled with a flux containing chlorides of zine, lithium, sodium, and pctacsium.
The material is used as a8 =20lder and forms an alloy with sluminum which is stronger
than aluminum, Although gas tight clogures of alumimm fuel elsment cans were
obtained, exposure to 170 C weter for eight hours resulted in disintegration of the
alloy. The materisl may be useful at lower water Lemperatures,

Mark Ils PRPR Fuel Element Hydraulic Tests, A durmy Mark IIa PRFR element which had
been submitted to Coclant Systems Development Operation for hydrsulic testing was
recovered for modification. The element originally contained lead inserts similating
uranium dioxide, These lead pieces were somewlat porous as & resuli of having been
fabricated by isostatic pressing of lead granules, Fallure of some lead pieces to
rroperly support the cladding of the oubter tube of the fuel element permitted severe
distortion of the cladding. The lead pieces are being replaced with steel inserts
te permit continuation of hydraulic studies.

Thermal-Hydraulic Studies

Document HW-51767, concerning the flow decay after power failure to the PRFR primary
coclant pumps, was re-examined with regard to the size of the pump flywheels, It
was determined that the assumptions made were unduly conservative, More realistic
assumptions reduced the required flywheel size from 1245 to 650 (1bl(sq £+).
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Experimental equipment for studying the hydraulic characteristics of non-standard
process tube asgemblies was designed. Although the pressure and temperature ratings
are much less that those of the FRFR, considerable kmowledge of flow characteristics
can be obtaired from this mockup.

The PRFR 19-rod Pu-Al fuel element was examined with regard to the difference ino
longitudinal thermal expansion of the three rings of roda. An approximate solution
indicates that the center fuel element will expand about 0.05 inches more than the
surrounding rings. It is believed that shortening the piteh of the wires wrapped
around the fuel rods from the present 20 inches to & inches would decreasze coclant
channeling and decrease  the temperature differential between the center rod and the
outer rings of rods.

Coclant Systems Develcpment

Progress was made on a literature survey of stress corrosion, erevice corrosion; and
galvanic corrosion. This complete review is desirable before some of the materials of
construction are specified. Studies continued concerning the materials specified for
the primary heat exchanger which uses softened well water for secondary coocling.

Some pressure drop tests were completed on the Mark-I and Mark-II fuel e¢lements, but
the data have not yet been rectified.

Mechanical Equipment Development

Construction of the Single Tube Prototype Facility, Phage I, progressed %o approxi-
mately 30 per cent completion. Work on the facility will soon oease until long term
delivery items are received, The Hellarc method of welding was found to give eXces-
give penetration on 2-1/2 inch schedule 160 pipe joints. Conssquently, the welding
procedure was changed and the shielded metal arc method is now being used, The
pressurizer for the facility was stamped as meeting the ASME Code.

Deaign of Phage II of fthe Single Tube Prototype Faecility 2onftinued. The 14 inch gate
valve order was placed and the requisition for two 8~insh sheck valves cancelled as
the check valves did not nmeet the requirementa for therme-siphoning flow. Injection
cooling of the primary pump's mechanical seals was examined and rejected in favor of
a pumping ring and external heat exchanger.

The bellows test facility was modified %o permit testing cf shroud %ube bellows.

The tellows were tested at 750 F ard 5 psi gas pressure for 12,500 z2yecles of half
the expected expansion without any sign of failure. The %est will bz rerun under
conditions of full expansion. During the teating, difficul*y was experienced with
geskets., Cheet gaskets of the Garlock type shrank, asbestos packing would not
remain leaktight, and a sheet paper type deccmposed. A guitable seal wag Tinally
obtained using asbestos cord with glyptal coating. However, even this szeal held for
only two hours under fest condiftions,

Two of the four prototype nozzle cap 3eal designs were tested. The bridgmsn seal was

modified to permit tightening without having the piug rrtate on the ring., This
modification eliminated the problem of galling betwasn the mating surfaces, This
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seal leaked slightly at 100 psi and less so at 400C psi. The "0" ring seal utilizing
the conical plug principle was modified to accommodate a self-energizing seal. The
test pressure caused the conical plug to deform and the seal to leak. This seal held
a maximum pressure of 1000 psi and failed when the "QO" ring blew out of the groove,

New designs for all but the bridgman seal were developed and are being fatricated.
New types of commercially available seals were ordered for tase in these tesis.

Modifications to the Nozzle to Process Tube Test Aspembly were completed. A4 ftentative
design for another test assembly to utilize nickel seals wss completed apd delivered
to the Advance Engineering Operation for their suggesticns and approval. The inlet
Jumper to process tube assembly was rewcrked and retested. The flarees falled to pass
the hydrostatic pressure test. Flaring tools were crdered which will allow the fab-
rication of more accurate flares,

Twe different packing materials were tested in the outlet gas seal packing gland.
Neither packing was found to be satisfactory. Braided asbestos packing (lubricated
and graphited) was tested at room temperature, 12 inches of water preasure, and 60
£t-1b torque, Although no gae leakage waz experienced, the packing was rejected as
the lubricant was squeezed out of the packing under compression. dJohn Crane Super-
Seal Plastic packing (Blue cape asbestos fiber, mica lubricated)} was tested under
similar pressure and temperature conditions and a torque cf 100 ft-1b, This packing
failed t¢ hold the gas pressure. Letters were written to five packing manufacturers
asking for recommendations for this applicatior.

The final design of the mechanical flexing machine for the testing of the inlet and
outlet jumpers was started. Requisitions for the necessary materisl were issued.
Stainless steel tubing of varicus wall thickneseges Wag received and will be uged to
test flaring procedures and to fabrizate test jumpers.

The calandris and moderator storage tank mockup were placed in the 185-D Building.
Installation of the facility was started., A design for a temporary Qump valve for the
calandris dump tests is currently under study. Bwaluation of the prototype wrench
for disconnecting jumpers was started., Design and development of other special toole
hag been postponed. Design of a mockup facility to study the system for detecting
process tube and shroud tube lesks was started. Fuwtker studies of charges-discharge
procedures were postponed until delivery of the charge-discharge machine, Further
studies of the shim control eysftem wers pestponed until the delivery c¢f the prototype
shim control element and drive agsembly,

Process Tube Development

Work performed at both Chase Brasg and Copper Company and Allegheny Ludium Steel
Corporation provided additional data on techniques for the fabrication of PRPR process
tubes., Orders were placed for five additional tubes from esch company tc establish
their processes, and these orders inciude the fabrication of flange and tapered
portions of the tubes, Delivery of these tubes iz scheduled for Marsh 15,

Jacket Sheathing

A contract was negotiated with Nuclear Metals Inc. for the fabricatior of ribbed,
30 mil wall Zircaloy Jjacket tubing by direct extrusicn. Forging of starting stock
for this contract has been initiated apnd i iz anticipated that the first experi-
mentyl extrusions will be performed early in January.
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The Wolverine Tube Company shipped jacket sheathing of 0.030 inch, Zirecaloy-3 Hubing
in diameters from 0,505 inch to 1,00 inch I.D. Both Carpenter Steel Company and NTH
made continued progress toward the development of fabricating techniques %o produce
walded tubing.

Solubility of Aluminum Corrosion Product

Solubility of aluminum oxide corrosion product has been determired in 300 and 350 C
deionized water, Solubility is calculated from weight lozs of a sample maintained in
a stirred autoclave at a known temperature and rate of watar refreshment. Solublility
at 250 C was reported in the October Monthly Report (HW-53299 Al). The following
table summarizes the solubility data;

Temperature, °C Solubility as Alp03 pom
250 Qel
300 Q.46
350 0026

The decrease in gsolubility between 300 and 350 C has not been definitely explained
but may be related tc a phase change in the corrosion product.

Refreshed Autoclave Studies of Al Corrosion

Two new aluminum alloya developed by Argonne Naticnal Laboratory, alloys A203X and
198X, have been found to corrcde by a logarithmic rate process rather than the more
rapid parabolic dependence on time typical of the many alloys previously tested.
Corrosion data for both 198X and A203X can be expressed by the same equation:

¢ (mils) = 0.255 log (0.1 T (Hours) + 1)

This equation predicts about 0.75 mil of corrosion penetration after one year
exposure in refreshed low flow 360 C deionized water., This is about 20 per cent

of the corrosion which would be predicted from the parabolic corrosion proceess .
after one year at the same temperature. At shorter exyposures the percentage differ-
ances in the two exXpressions are smaller.

Casting of Aluminum Uranium Allcys

The corrosion of aluminum-plutonium alloys in weter must be determined in support
of the Plutenium Recycle Program. As the present corrosion testing facilities are
not equipped to handle plutonium, a number of aluminum-uranium alloys have been cast
in the laboratory to be used as stand-ins for aluminum~plutonium alloys, as follows:

Melt No. Nominal Percentage of Ingredisnta

98,34 w/o AL, 1.66 w/o U
9,00 w/0 Al, 6,00 w/o U
86,52 w/o Al, l.64 w/o U, 1i.8% w/o 81
82.81 w/n Al, 5.99 w/o U, 11.20 w/c Si
95,46 w/o AL, 4.54 w/o U

W O

The billets from these melts ar= bteing mechined in*o appropriate corrosion testing
shapes., '
UNCLASSIFIED
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Plutonium Fuel Cycle Analyses

Generalized Plutonium Recycle Analysis. The debugging of the IBM 650 code is complete
and the program is ready for use in reactor survey and other applications. Prepara-
tion of a report describing the code and its use has been started.

Reactor Burnup Analysis. The RBU code being developed by American Standard was re-
viewed, and several minor changes in the formulation were proposed. General progress
in the work at this time appears excellent.

Experimental Reactor Design

General, The Phase I bid package whilch includes the conbainment shell, a major portion
of the structural concrete below the 0'-0" level, the storage basin and fumnel area

wes approved by the AEC. Award of the Phase I construction contract will require about
two months following authorization of funds, currently not available,

Estimated design completion for the entire PRFR project is about 20 per cent. Phase IT
{the service building and miscellaneous structures) and Phase III (the reactor and
auxiliary equipment) are each estimated at sbout 10 per cent completed.

A major scope change 1n the electrical power supply for the PRPR is being incorporated
in the design. At the request of the ARC that no electrical power be generated inm the
PRFR, a study has been undertaken to find meang of replacing the 1500 KW turbine-
generator., Since the turbine generator wae primarily part of the emergency power
system, the study will have to include system and emergency analyses.

Building and Services. Scope design has been started on the following modifications
to the process ares structure:

a} Removal of the wall between the lower face access rocm and cell "A",

b} Removal of a portion of the upper reactor face wall to cells "A" and "B",

¢} Remove turbine-generator structure from reactor hall.

d)} Provide space for the fuel element examination facility in the waell
between cells "A" and "B".

The first two changes are desirable to provide betier access to the reacfor and to
facllitate pressure equalization throughout the containment shell in case of an
incident.,

Core Components, A minor scope revision was issued moving the reflector vent line
1809, correcting various minor errors in the original drawings, and adding expansion
fittings in the vertical lines between the calandria and Dp0 storage tank.

It has become apparent that the cslandria top tube sheet cooling system incorporated
in the original scope drawings is inadequate from the standpoint of thermal stresses
in the plate. To eliminate the abrupt temperature gradients a conftinucus plenum
type cooling system will be used.

A design test request to determine shroud tube collapsing pressures, shroud tube
attaching methods, and tube sheet warpage was issued.

UNCLASSIFIED

126600



UNCLASSIFIED 42-10 HW-53%961

Shielding., A design test request to deiermine the corrosion resistance of various
shot materials and sizes was igsued. This test will simulate the top and bottom shield

operating conditions,

Control Studies. Most of the bagic relatiocnships neceassary for representing the
moderator and gas balance systems by appropriate electronic analogs have been derived.
Still to be determined is the rate of change of gas presasure during the initial phases
of the reactor scram, The Goodyear Electronic Differential Analyzer will be used to
evaluate the interaction of gas and moderator system variables under all expected
modes of operation, including scrams. First test runs are expected to be made during
December .

Missile Shielding Study. To prevent impairment of the containment vessel during an
incident, 1t is necessary to insure that the shell is protected against missiles
propelled by pressures generated during the incident. A continuing stuly is made of
the missile problem as the reactor facility design develops to insure that pressures
are rapidly equalized, or where this i3 not possible, that migsiles are not created.
To date the study has revealed that portioms of the walis between the upper and lower
access spaces and Cells "A" and "B" should be removed, The method of equalizing
pressure between the reactor hall and the process cell is being studied.

Operations. FPlanning and liaison have been accelerated on problems associated with
the experimental program of the PRPR. An effective program reguires integration of
the reactor and associated fuel fabricatlon and separaticns opersations in respect to
time cycles, materials in process, schedules for accomplishment of developmental
objectives, ete. -

Preliminary operating scheduling studies for the FRFR have heen completed and indi-
cate that about three years will be required to bring the average equivalent exposure
level of the spike recycled plutomium in the reactor to 5,000 MWD/AT., Some of the
plutonium discharged three years after start-up will have attained an equivalent
exposure of 6500 MWD/AT,

Assumptions made in these studies wers:

l, The reactar is operated at 71 MW power level with a 60 per cent level
efficiency;

2. the reactor is loaded with Mark II-B U0, fuel elsments (3 component
nested tubular element) and 19 rod plutonium-aluminum fusl elements
containing sufficient plutcnium to give initial heat genzsration rates
equivalent to the Mark II-B U0p fuel elements;

3. the initial loading is with 500 MWD/T plutonium;

b, after the first year 2000 MWD/T plutonium is charged;

5. after about 800 days whern the Pirst uranium load has been reprocessed
the 5000 MWD/T (of uranium) plutonium from this load is charged, replacing
any plutonium elements of lower equivalent exposure;

6. plutonium-ajuminum fuel elements reach 50 per =zent burnupr and ascumilate
1500 MWD/AT equivalent exposure in 200 days in the reactor; and

T« cooling, chemical processing, apd fuel element refabrication require
180 daysg.
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Data sre desired at plutonium exposures as high as ~10,000 MWD/AT and under present
assumptions the time to reach this exposure would be undesirably long. Considerable
incentive exists, therefore, to shorten this time by reducing the out-of-reactor
cycle time, in chemical processing and fuel element refabrication, by increasing the
reactor level operating efficiency, and/or by development a plutonium fuel element
capable of a much higher goal exposure such as the self-shieijed element. These
studies also indicate that it probably will not be worthwhile to obtain high exposure
plutonium for the initial loading. This latter conclusion is based in part con the
desire to investigate the behavior of plutonium as its exposure lncreases.

UNCLASSIFIED
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PHYSICS AND INSTRUMENT RESEARCE AND DEVELOFMENT OFERATTON

MONTHLY REPORT

NOVEMEER 1957

FISSIONABLE MATERIALS - 2000 PROGRAM

METALLURGY

Ruclear Safety Considerations for Fuel Preparation Department

Fuel Preparation Department Studies

a. Safe limits for the storage and handling of L.7-ineh O.D. washers (1.6
percent U-235 content} were egtablished; the results will be incorporated
in the nuclear safety specifications for the Fuel Element Manufacturing
Processes.

b. A study of heterogeneous systems with 1.Q percent enrichment, in which the
metal was moderated and reflected by uranium in solution, was completed.
This study showed that the reactivity of such systems was less than that
of uranium metal-water systems for solid rods of diameters in the range of
0.387 inch - 1.66 inches for uranium solution concentrations up to 1000 gm.
uranium per liter. This resulted in an alliowable increase in capecity of
about 37 percent for the uranium treater (pickling) tank processing O0.94
percent enriched uranium,

REACTOR

STUDIES RELATED TO PRESENT PRODUCTION PILES

I and E Versus Solid Fuel Elements for K-Pille

Materials and eguipment have been readied for the I and E-sclid measurements.
The necessary machine work on the fuel elements to contain flux measuring foils
is in progress., The pie-shaped foils for measuring aversge fluxes in the fuel
elemenis are being prepared. '

Praverses ascross the 5.5-inch Nal crystal S-inch photomultiplier tube conmbins-
tion, using an effective point source of Col¥, have given sufficient informa-

tion to enable construction of s constant counting efficiency surface on which
to comnt large area foils. The curvature of this surface is not severe and no
difficulty is anticipated in fitting the large foils on the surface.

Dry 73-Inch Lattice Temperature Coefficient

The experimental investigation of the naturzl uwranium metal temperature coef.
ficlent was attempted. Preliminary analysis indicates that an oven heating
element failure early in the experiment resulted in uninterpretable data.
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The irvadiations necessary to determine "“thermal” utilization at room tempera-
ture and 200°C have been made and the analysis is about 50 pervent complete.

The PCTR temperature coefficient for a constant oven temperature of 50°C has
been determined, the final value belng -0.357 e 0.004 £/°C.

The PCTR pressure coefficient data, with the oven at room temperature and
evacuated, has been checked and the final value is

A £ = -0.033 ¢ 0.0004 ¢/Mb
ADp

Preliminary analyeis of the temperature coefficient of k _ has been made over
the temperature ranges of ~- 209C to - 100°C ~,150°C, and’150°C to 215°C. The
results are inconclusive in that the alopes of the curves giving PCTR reacti-
vity versus oven temperature for the Full, Full e Cu, and Empty c¢ases do not
meintain a consistent relationship to one another from one temperature range
to another. This result may be due to errors in the initlal least squares
analysis or %o the use of the =lightly incorrect PCTR temperature coefficient
(-0.5 #/°C). As reported above, the temperature coefficient has been re-
measured for this PCTR loading and the analysis is belng repeated.

Thernmmal Neutron Flux in a Medium With a Temperature Discontinuity

Work continued on the problem of thermel neutron flux in a medium with a tem-
perature discontinuity. The machine program for the caiculation of Laguerre
paiynomials has been tested and found to be methematically and logically cor-
rect. However, on account of partial czncellation of quantites of the same
ordar of magnitude, the results did not have enough significant figures. Schemes
to incresse precision are belng investigated.

STUDIES RELATED TO FUTURE PRODUCTION PILES

Lattice Measurements for 1.66-Inch and Cluster Fuel Elements

Measurements 1n the small exponential piles have now been completed with the
1.66-inch-diameter natural uranium fuel elements. The value of the material
buckling for ghia 1 element with air in the coclant annulus was found to
be -649 x 107° em~¢ for a S-3/16 inch lattice spacing. This case was investi-
gated in order to provide an extreme point for checking the correlation metheod
vy which the effective resonance integral is calculated.

Additional experiments were performed in this loading to ald in the understand-
ing and interpretation of amell pile exponential measurements. For example, the
cadmium ratio of the neutron descendants of meutrons which can be captured by
the cadmiim shutter was examined az function of distance from the shutter plane.
The spectrum so generated reached equilibrium at a distance of five lattice cells
from the shutter plane. It bad already been found necessary to discard activi-
ties measured cleoser tban five lattice cells to attain an acceptable exponential
decay of the axial flux. These results contrast with the three or four latfice
cells usually required in the smell piles using the cadmium shutter method to
obtain equillbrium. The reasons are twofold:
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1. At small lattice spacings, there is a more abrupt change between the
thermal (shutter) neutrons snd the spectrum appropriate to the lattice.

2. At small lattice spacings, there are a larger mumber of cells per
migration length.

An investigation was mede of the effective size of the small piles by measur-
ing the extrapolation distance of the assembly. The horizontal flux distri-
bution paralld to the fuel assemblies was measured at a level four lattice
wits above the shutter. The measured distribution was corrected to a cosine
by calculating the contribution of the various harmonics at each position in
the traverse. Preliminary evaluation of the dats indicates that the extrapola-
tion distance is closer to the value of 1.66-inches deduced from a comparison
of smaell and large pile bucklings for the l.66-inch-diameter fuel elements

than to the value of l.15-inches deduced from earlier, but similar, comparisocns.

An exponential pile was built with base dimensions 5-1/2 feet by 8 feet. This
will accommodate cluster fuel assemblies at lattice spacings of 7 inches and

14 inches, Measurements have been completed with closely packed clusters of
seven 0.926-inch-diameter uranium rods with air in the amnulus at a lattice spac-
ing of 7 inches. The value of the material buckling for this case is not yet
available,

A Cerrelation of Exponential Resultis

A set of parameters have been found that will allow one to calculate bucklings
of natural uranium lattices without water present to an average uncertainty of
4.8 mil11i-%x. The series of lattice spacings used in the measurements were also
used to calculate bucklings having the following solid fuel elements: 1.66
inches, 1.36 inches, 1.17 inches, and 0.925 inch. Also, the 1l.66-inch 0.D. with
0.81-tnch I.D. or 1.l-inch I.D, fuel elements were computed with the same set
of parameters which fit the above lattices. Of the 31 lattices calculated,
seven had uncertainties greater than 7.5 milli-k end the maximum uncertainty was
12.0 mi11i-k.

In caleculating the thermal utilizations with the P3 program on the 702 computer,
a value of 4.8 barns was assumed for the scattering cross sectlion of graphlie.
The value found for 7 was 1.3123 and the effective resonance integral was deter-
mined from the following expression
S
({r u%) = 7.105 (1 « 3.905 ) x 10724 op2
eff

Development of Methods for Calculating Reactor Parameters

Fast Effect

In obtaining the experimental value of J , the ratio of fast fissions to thermal
fissions, it i1s necessary to make use of the ratio of the integral of the pro-
duct of flux and radius in samples of natursl uranium to that of samples of

J material. The possibility that considerable error could have entered into
this ratio bas been investigated. Results show that any variation in method of
evaluating the integrals affects both natural uranium and J material values in
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such a way that the ratio is only slightly changed.

The final quantity to be evaluated with respect to method and possible error is
the cadmtumratio itself. This is the ratio of the activity in a bare pin to
that in a cadmium covered pin. This investigation is almost completed and will
terminate the study of correlation of experiment and theory of fast effect.

Computational Programs

Work is continuing on the reprogramming of P-3 calculations. An auxiliary
program has been written which will permit the use of a single input deck, inde-
pendent of the number of regions in the problem. At present s different deck
is required if the number of the regions is changed. Debugging of this program
has not begun.

Another auxiliary program is being written which will permit conversion of
actunl data intoc fleating point form, for input to the routine buckling calcula-

tion program.
Coordinated Theoretical-Experimental. Reactor Physics Program

In support of the theorstical part of this program, a study of small source
theory has begun with the aim of extending its application to heierogeneocus
reactors. A screening of material concerning the factors in the fowr-factor
formula has been started and 2 bibliography of the most significant references

is being prepared.
Plutonium Isotopic Concentrations at High Neutron Temperatures

A calculation is being made of plutonium isotopic concentrations versus exposure
for neutron temperaturss up to about 1200°C. Linearized equations and tri-
partite cross sections (CRRP-680) are being used. Values of the parameter g
for temperatures above 400°C have been calculated. The epithermal ratio, r,

was found by fitting the composition versus exposure predictions of HW~33912;

an r = 0.046 duplicates results within 1 percent at 500 MWD/T and within 2-1/2
percent at 1000 MWD/T. Values of the parameters are now being calculated.

When these parsmeters are cobtained, the plutonium isctoplc concesntrations can
be readily determined.

Instrumentation

Continued investigations of the experimental cross-correlation detector cir-
cults indicate that effective cancellation of random events generated in the
multiplier phototube and amplifier is feasible up to a frequency of approxi-
mately twenty kilocycles per second. This limitation is imposed by he semi-
conductor clamping circuits.

An investigation was initiated on wide-range logarithmic devices and technigues
for possible use with reactor instrumentation. A literatwre search of exist-
ing devices and techniques was started.

1258370
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STUDIES RELATED TO SEFPARATIORS PLANTS

Buckling of Fuel Elements in a Random Array Versus a Uniform Array

The buckling was measured for one percent enriched 0.925-inch fuel elements posi-
tioned in a uniform arrzy in a water moderated lattice. The spacing between rods
was 1.26 inches; for this spacing in the hexagonal lattice, the HQO/U volume
ratio was 0.87; a value of l380/uB was obtained for the buckling. The buckling
has now been measured for these same fuel elements in 4 different random arrays
as might exist in s dissolver. The spread in the bucklings due to the random-
ness of the loadings wes very large. Preliminary analysis of these datsa indi-
cate the buckling to be larger for the uniform array at this H20/U volume ratioc.
An error analysis is heing mede to determine the limits of uncerfainty which
exist in the measured wvalues.

The buckling was measured for twe different randem distributions of 1.66-inch
0.D., O.94-inch I.D. fuel elements with one percent enrichment. The Hp0/U
volume ratio for these fuel elements when stacked at random was 1.5. The re-
sults of these two measurements indicate the buckling toc be about 20 percent
less for the fuel elements in the random distribvution at the H20/U volume ratio
of 1.5. EBRefore definitive results can be given, further measurements are re-
quired and an error analysis completed.

Determination of kg of 003 « Ho0 and Uranyl Nitrate Mixtures

In reference to the "criticality experiment," previous measurements had indi-
cated the maximm enrichment, for which all mixtures of UO; and Ho0 would have
a k., & unity, was about 1.03 percent; this value was extrapolated since the
data indicated the maximm k., to occur at smaller B/U ratios than those used
in the experiments.

In order to establish the safe enrichment value more precisely, additional
measurements were taken in the PCTR at an E/U atomic ratio of 4; the enrichment
values were 1.00 percent, 1.07 percent and 1.15 percent. The data analysis

has not been completed.

The first meagurements for enriched uranyl nitrete-water mixtures are plan-
ned for the latter part of December. Members of Deveiopment and Corrosion
Chemistry are preparing the compounds for the nltrate part of the eriticality
experiment. The first measuremerts will be taken with U0, (NO3)2 s 6 H,0

with enrichments in the range of 1.2 perecent to 3.15 percent.

Piutonium Critical Mass Facility

The Preliminary Project Proposal Revision Ne. 1 of the Critical Mass Labora-
tory (Project No. £G~731) has received all of the necessary approvels by
General Electric personnel and has been sent to the local Commission for their
consideration. This proposal (HW-52948) requests authorization of $175,000
for design of a Plutonium Critical Mass Laboratory ic be located at Hanford.

An additionsl study of possible hazards associated with the Plutonium Criti-
cal Mass facility has been made. One of the main points of concern has been
the potential damage of a shock wave, arising from a nuclear burst, to the
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hemispherical reactor building. The analysis shows the possibility of any damage
of this type to be very small.

The mechanisms of bursts, as reported by a large number of individusls, have
been studied to gain a knowledge of the various approaches used. A study is
now being performed to predict magnitudes and consequences of bursts in the
following systems:

1. Open cylinder containing a homogeneous system of fissionable materials
and water moderator;

2. Closed cylinder containing a homogeneous system of fissionable materials
apnd water moderator;

3. Open cylinder containing an array of uranium fuel elements and water
moderator.

The results of these calculations will not only serve for the hazards anslysis
of the Plutonimm Critical Mass facility, but will also serve as & basis for esti-
mating the hazards of an inadvertent burst in any of HAPC's chemical processing
facilities.

Fuclear Safety, Critical Mass Consultations

234-5 Building Nuclear Sefety

a. A meeting was held with members of CPD to discuss the possibilities of a
eriticality incident resulting from plutonium build-up on the floor of Hood
94 (Continuous Task I - IT hood). A study was also made to establish maxi-
mm safe plutonium mass limits on the floor of this hood as well as visual
(dimension) limits that can be used as a gulde to determine when operations
mist be shut down and a hood clean-up made before further resumption of hood
operations.

b. Prints on the building processing hood vacuum system (Project CG-T34) were
reviewed for nuclear safety.

¢. The construction of the new machining hood for medel Pit 65 was inspected
and safe positioning of metal and turnings in this hood established.

Power Fuel Studies

A meeting was held with a member of CPD (Facilities Engineering) regerding the
design of a continuous fluidized bed calciner for converting UNE solutions

to UO3 with the U-235 enrichment £ 3.0 percent. A study will be made to furnish
data for a safe nuclear design.

Neutron Age Measurement

A run on this measurement scheduled for November 5 was not mede because the

neutron source irradiation was interrupted due to a reactor outage. A source
was successfully irradiated and a run wes made later in the month. This run
was a repeat of the first preliminary run of the large scurce in water using
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jmproved techniques develgped since the first run. After the data were accumu-
lated it became obvious that the Reactor Operations personrel had improperly
mounted the source in its mount. It is not presently known if the data ob-
tained will be interpretable in view of the resulting incorrect source position-~

ing.

Mass Spectrometer for Flutonium Anslyses

The construction of this spectrometer is proceeding according to schedule in the
Technical Shops. .

Anslog Computing

Discussions were held with CPD Facilities Engineering personnel who desire to
obtain a plot of temperature through the walls of wmste tanks for an jncrease
of temperature with time within the btanks.

4 new approach %o the problem of transients in a fluidized bed reactor is being
undertaken.

REACTOR IEVELOPMENT - 4000 PROGRAM

STUDIES RELATED TC THE PLUTONIUM RECYCLE PROGRAM

Doppler Coefficient for Ul

Work is continuing on the determination of the errors incurred in these measure-
ments.

PRPR Annular Fuel Measurements

Measurements of k., and f were begun in the PCTR on the 3~element Mark II-A
PRPR fuel clusters., All measurements pertinent to the case with air in an 8-
ineh lattice spacing have been taken, but have not been analyzed. HMeasure-
ments should be completed for the Do0 cooled cases by the first week of next
month.

Theoretical PCTR Study

The Effect of a Cavity on Neutron Flux

The main effort has been in attempting to cbtaln the inverse Laplace transform

of the thermal flux, which will give the slowing down flux. Much difficulty

has been encountered due to the complex form of the thermal filux; this difficuliy
has not yet been resolved. The possibility of a direct solution of the age
equation is also being investigated.

The thermal flux expression is currenily heing numerically evaluated to deter-
mine the distortion at points in the vicinity of the cavity.

Instrumentation

The investligation continued on the use of G-M tubes for gamms detection of the
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Primary coolant for slug rupture detection. Cost estimates of commercial read-
out systems are being compiled.

A report was essentially completed outlining the requirements and expected per=-
formance of the PRPFR profllometer. The profilometer 1s propeosed as an inz{irument
t0 measure the diameter and warp of fuel elements.

CROSS SECTION PROGRAM

Pu-239 and Pu-241 Low Emergy Fission Cross Sections

Preliminary measuremecnts of the fission c¢ross section of Pu-239 and Pu-241 have
been made at 0.0047 ev. relative to that at 0.1 ev. The measurements were
made using a liquid nitrogen cooled beryllium filter and s mice crystal to ob-
tain the 0.0047 ev. peutrons. A multiple plate ionization chamber containing
foils of Pu-239 and Pu-24l with different isotopic content was used to compare
the fission cross section with the 1/v boron cross section. The results which
have been obtained are

(239 ) 0.0047 ev.
(,239 /E—)o.m ev.
(o all fE:O'OOh'T ev.

(0..21$1 mO.lO ev.

= O.7T73 = 1.5%

0.768 « 3.5%

1+

The results for Pu-239 are not in agreement with the previously reported value
0.812 » 1.3 percent for the ratic between 0.0C05 and 0.1 ev. This previous value
wza obtained with a LiF monochromator and much less reliable beryllium filter.
The reason for the discrepancy is unlmown and requires further investigation.
Continued measurements are planned to determine the reliability of the prelimi-
nary ratios reported above.

Multichannel Formula for Fission Cross Section Analysis

The simple one-level rescnance formils used for amalysis of neutron cross sec-
tions is known to be unsatisfactory for analysis of fission cross section
resonances because of interference effects. By using simplifying assumpiions,
several investigators have developed formuias which irclude interference terms
from the Wigner and Eisenbud general theory. These formulas have met limited
success in properly fitting the observed fission and total cross section shapes.
Bowever, the formulas are theoretilcally not completely satisfactory because of
the unjustified simplifying assumptions.

An analysis of the Wigner and Eisenbud theory has been made to simplify the
results to a formulation suitable for caleulation. Preliminary results have
been obtalned which should be correct for the analysis of the fission and cap-
ture cross sections where the compound nucleus formed has a few fission chan-
nels and many gamma decay channels open. The analysis uses the condition that

g, A2
1y kA 16D
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where y.& denotes the gamme decay amplitude for the 1'P gamma channel and the
oth res%nance t0 reduce the many gamma channels to effectively one channel for
calculating purposes. This condition is related to the degree of fit of the
one-level formula to the neutron cross sections of nonfiseioning heavy nuclei
and is believed 1o be verified as a good approximation by experimental results.

Time-of -Flight Equipment

A study has been made of the channel width stability of the vernier chrono-
tron since changes in channel width can cause errors in absolute timing or an
effective resolution broadening. The measured power supply voltage coafficient
of chanpel width stability was 0.002 m usec for a voltage change of one per-
cent. A channel width instability associated with duty cycle (or counting rate)
wes found which 1s a more serious limitation. The measured change of channel
width was 0.015 m usec per channel between counting rates of one and 3600
counts per minute., This instability is presumably caused by dimemsjional changes
in the loop amplifier tubas dependent on power dissipation.

'I‘ime-of-Fljﬁpt Measurements

Several preliminary runs were made on the Van de Graaff on d,d peutrons and Be, d
neutrons. Prompt gamma bursts and known neutron groups were identified. The
width of the cherged particle burst on the target of about slx m usecs 13 limit-
ing resoiution at present and efforts azre underway to reduce this burst width.

Subthreshold Fission Measurements

Analytical Laboratories Operation has electrodeposited a satisfactory Np-237
foil. Efforts are underway to obtain the remainder of the foils.

Three Crystal Spectrometer

Consultation has been given to project engineers on construction and installation
specifications. All mejor components fabricated off-site have now been shipped.

TEST REACTOR OPERATION

Operation of the PCTR continued routinely during the month. There were three
unscheduled shutdowns; one wes due to operator error and two were due %o
electronic failure.

The temperature coefficient messurements on the 7-1/2-inch grephite-natursl
uranium lattices were completed during the month. Criticel mess experiments were
made on 1.00 percent enrichment UG3 . 2HQ and 1.15 percent U0y . 2Hp0 buffers
with 1.00 percent, 1.07 percent, and 1.15 percent core tanks. Measuremente were
started on the annular U0a fuel in the 8-inch Ds0 lattice.

The gas door seal was replaced with a rectangular gasket eliminating the
leaks around the gas door.

One control rod failed when the end weld on the moving fuel-cadmium tube broke.
The rod continued toc operate but lost about 20 percent in effectiveness becsuse
of shifting of the fuel pieces. A replacement tube has been bullt and addi-
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tional apares are being fabricated.

An improved quicker method of changing the reactor core volume size has been
designed and the necessary special graphite pieces are being prepared.

Two-shift operation continued throvghout the month.

Flux traverses of the TR and thermal column have been completed. These data
are now belng analyzed.

Thermocouples are being installed in the thermal colum. The resistance
heaters are in place and electrical work preliminary to actual connection of
the heaters is being done. '

There were two unscheduled shutdowns during the month due to instrument
failure.

BIOLOGY AND MEDICINE -~ 6000 PROGRAM

BIOPHYSICS RESEARCH

Atmospheric Physics

The first of a series of experiments designed to measure the distribution of
airborne contaminants released in the vicinity of the 100 Areas as these
materials move across various porticns of the Wahluke Slope was completed.

A fluorescent pigment tracer material was released at the 100-H Area and
ground level concentration samples were collected along a N-8 line approxi-
mately four miles long and about three miles east of 100-H. The most distant
sampling point was five miles from the generation point. A shift in wind
direction during this experiment prevented a clear delineation of the distribu-
tion of concentration. However, it was extremely encouraging to find that
significant concentration measurements could be obtained at the relatively
large distances employed. Our tracer technique appears to be highly feasible
for this work and continued experiments of this type should provide valuable
information on the dlstribution 2f materials emmanating from the 100 Areas as
they cross the Wahluke Slope.

Analyses of the airborne concentrations of natural dust particles during a
period of very light winds provided excellent data on the "background" of
such materials under non-erosive wind conditions. The observed concentra-
tions within representative particle size ranges are shown in the following
table {concentrations in particles/ft3).

Size Range Height above Ground (f£t)
A 0.7 8.5 L30.3
5-20 | 130 120 110

20-50 17 8 5
50.200 0 o 0
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An erosion experiment was completed on November 19, but no analyses had been
completed at month's end.

DOSIMETRY

The large plastic scintillator was used to measure gamma radiation levels on
the Columbia River from above the reactor areas to below the mouth of the
Yakima River. The efflueni stream from a reactor cculd be trmced dovnstream
ti11l it had 4iffused throughout the river. Patches of high activity algee

were easily located., A short trip up the Yakima River showed that the radia-
tion level dropped very sharply to the same velue found on the Columbia above
the reactors. The scintillator was used in an airplane around plant areas and
along the river with satisfactory results. For example, the site of a year-old
centamination release neer 100-B was easily located. The scintillator was used
from a truck to survey the site of a recent contamination release near 200-W.
Large redicactive particles along the highways were readily detected. Regiocnal
Monitoring Qperation will take over the instrument as a part of their regular

program.

Three individuals potentially contaminated in a recent incident near 200-W

Area were examined with the Body Monitor counter in =2 shadow-shield arrangement.
Detection limit was about O.Rl,uc. No contamination was detected, A laboratory
vorker contaminated with Am®'l was examined after decontamination; no contemine-
tion was found.

Development was completed of a pulse reader for pencils. Wlth this device it
was possible to begin to investigate the possibility of uelng pencils for bhacke
ground. dose measurement. Doses of 5 to 30 mr can be measured to about 10%
accuracy. Below 5 mr there 1s difficulty in getting reproducible results. This
was traced to the presence of a variable reading of about 0.5 mr for pencils
that had received no dose. This "insertion reading" is associated with the
pencils rather than the reader as evidenced by the fact that after a few inser-
tions within a few minutes of each other, the insertion reading disappesars.

More saturation measurements were taken. At an exposure rate of 17 mr/hr, which
is considerably higher than will normelly be encountered in background work,
there is no detecitable loss in charge collected at 20 volts charging voltage
and only 10% loss at 10 velts. Radiological Development Operation made another
leakage test at 20 volts charging voltage. 100 pencils were exposed for 10
days in a lead cave where almost all of the rediation should be due to cosmic
rays. Eighty percent of the pencils gave results in a Gaussian distribution
around 9 jr/hr. This cannot be analyzed into a cosmic rey rate and a leakage
rate because only the free air rate is known for cosmic rays, h‘pr/hr. It is
evident though that the leakage rate is quite small. Twenty percent of the
rencils read more than the Gaussian distribution would indicate they should,

but at worst they read only twice as much.

Further measurements were made of the heat equilibration time of the Van de
Graaff calorimeter. With isothermal operation this time was comparable to the
calorimeter time constant so aceurzate measurements were difficult. With adia-
tatic operation good and reproducible measurements were possible.

Calibration of the most sensitive range of the current integrator built in
March was completed. Currents in the range 3 x 10-7 to 3x 102 ampere can be

20800 ﬁEﬁ
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measured to 0.05% accuracy.

The Van de Graaff accelerator operated satisfactorily during the month. The
256-Channel Analyzer is being installed in the building.

S8amples of plutopium metal and plutonium fluoride were obtained and studied

in the accelerator laboratory with the long counter and the double moderator.
Erission and dose rate constants were cbtained for use in plant areas. Average
epergy of the neutrons from the two sources were approximately egual and
approximately equal to the value calculated from the known fission spectrum.
This is of interest because the spectrum from the fluoride has been believed,
on the basis of old work reported in the literature, to have an average energy
1/3 that of the fission spectrum. These old meagurements could be in error or
it may ve that many of the low-energy neutrons are captured in plutonium which
then fissions glving neutrons of higher energy. This change in average energy
will require a change in the calibration of BF3 counters used for dose measure-
ments with plutonium; dose rates will be increased by s factor between two and
three,

Values of 26.5 and 35.0 ev/ip were obtained for protons in argon and air, res-
pectively. These compare closely, about 1%, with values for slpha particles.

INSTRUMENTATICN

The transistorized Scintillation Alpha Band Counter has been in Building 329 for
general persconnel use for about three weeks. No maintenance work or even
recalibvration has been necessary during this period, and the instrument has
operated satisfactorily. In at least two lmown cases, alpha contamination has
been found with this instrument for which the standard four-fold counter would
not indicate.

Testing continued on the portable gamma=-energy anslyzer containing a pulse-
height analyzer, high-voltage supply, amplifier and count-rate meter. Exten-
give actual sogrce use teatin% 1s belng done with excellent results so far
with €a137, €oP0, ¥a22 and Bal33 giving energles from about 300 Kev to 1.33
Mev., Two more models will be fabricated.

The calibration of the Redox Stack Effluent Monitor was completed snd the
instrument 18 operating properly. This is expected to be the last calibratica
unless it becomes desirable to measure the emission amounts of additionsl
radioisotopes. At the present time, it measures continucusly and indicates
ségarately the amounts of I131, RuléS, and Rur%® veing emitted. A recent

1131 emission was determined from & fixed filter sampler to be lh,1 curies;
the continuous stack monitor indicated a total of 13.8 curies and also indi~
cated the emission rates during the entire time.

Neutron enargy response curves wers obtained using varicus LTypes of moderators
t0 provide response informaticon <r the pmeutron 4dose rate instruments used at
Hanford.

The central station equipmen®t circuitry aevelspment for the Radictelemetering
Network has been completed, and the cirsuitry drawings are approximately 50%
completed. The readout devices have been tested to receive data properly, and
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the relay circuitry for coding and sequence timing is complete.

The mechanical design was completed on the Dog Counter for the Biology Operation
and febrication was started.

Evaluation tests were started on the prototype scintillation exposure-rate
meters and on a Victoreen Remote Area Monitoring System.

WASEINGTCN TESIGNATED PROGRAMS

The construction of the mess spectrometer for this program is proceeding accord-
ing to schedule in the Technical Shops-

CUSTCMER WORK

Analog Computing

The computer was inoperative for a 52-hour period this month. After failure to
locate the trouvble service was obtained from the Goodyear field service office
in Los Angeles. While the machine was returned to operation, minor problems
5till exist which will be corrected on future service visits.

The Goodyesr's Engineering Section has notified Hanford that in December new
fan motors will be installed on the computer., This is to increase the air flow
through the machine in order to provide additional cooling.

Weather Forecasting and Meteorology Service

Type of Forecast Kumber Made % Reliability
8-Hour Production 9C 85.5
2k-Bour Generazl 60 88.5
Special 154 92.2

The temperature average of 40.4 was near, but slightly above, normal. Total
precipitation (0.39 inch) and average wind speed (4.6 mph) were both substan-
tially below normal.’

Continuing assistance has been provided the Industrial Hygiene Operation in

a systematic survey of air polluticn in the 300 Area due to emission of oxides
of nitrogen from the 313 Building and the 323 Building. Measurements of wind
velocity and estimates of other pertinent meteorologlcal parameters have been
provided for these surveys and correlations of cbserved meteorclogical condi- -
tions and environmental contamination levels have been undertaken..

The Radiation Monitoring Operation wms correctly advised as to the general area
contaminated by an unusual iodine emission from the Redox Plant on November 23.
This advisory service was provided from meteorclogical observations.

Summaries of atmospheric humidity and tempersture measurements were compiled
for the Power and Mechanical Design Operation, CEQ, and the Facllities Engl-
neering Operation, CFD.
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Optical Service

A paper was completed outlining the requirements and expected performance of
the PRPR profilometer. The profilometer is proposed as an instrument to
measure the diameter and warp of PRPR fuel elements. It 1s expected that this
paper will be issued as an informal report.

Some modifications were made in the design of the optical aligument system for
the reactor charging mechine. The modifications were necessary to eliminate
mechanical interference in the system. The complete system of optical components
is teing tested in the optical shop.

The Redox crane periscopes were inspected after the crane operators complained
of poor viewing conditions. A thick coat of greasy dust on one prism surface
and on & lens surface proved to be the cause of the trouble.

A high temperature furnace employing two mirrors to focus the heat flux of a
carbon arc is being designed at the request of Ceramic Fuels Development. Such
a furnace provides pure heat fluxes in a controlled atmosphere or a vacwm Which
can produce temperatures of about 3000°C. in a 1/8-inch cube of material.

The routine optical shop work included the fabrication of 10 glass bearings,
four glass sample holders, a plastic "Y" fitting for water flow experiments,
glass parts for a magnetic balance, a glass spacer for & mass spectrometer,
parts for the reactor charging machine periscope, two glass viewing parts, and
a remote lamp changer for the Underwster Borescope. Two three-power heads for
Redox, a varlable power microscope and two pairs of binoculars were serviced
and a visual messuring device for the technical shops was assembled. Several
lead glass windows were polished for the 1-F cubicle at Redox,
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Chemical Research and Development Operation

ORGANIZATION AND PERSONNEL

C. E. Huck, Engineer, transferred from Manufacturing Engineering, FFD, and was
assigned %o Chemical Development.

J. R. McHenry, Senior Scientist, terminated to accept employment elsewhere.

RESEARCH AWND DEVELOPMERT

FISSTONABLE MATERIALS -~ 2000 PROGRAM

IRRADIATION PROCESSES

Anslytical Service

Oxygen and hydrogen analysis was resumed for KAPL-120 loop water. The data ulti-
mately support & Westinghouse water purification study.

Automatic Analyzing Monitor

Effort continued to improve the performance of the analyzing monitor during tests
in the 100-F Area. The testing was handicapped by low, fluctuating line voltage
and relatively short periods of reactor operation in the area. Low line voltage
resulted in low sample evaporstion rates, poor functioning of relays contrelling
positioners, and, during intervals of minutes duration, inoperabilliy of electronic
components. Attention is being given to methods for voltage stabillzation at the
optimum 115=v.

Sources of the beta counter background were studied. During pile operation the
background was nearly twice that when the reactor was not at full power. Four
additional inches of lead above and below the counter halved the background. The
propertional beta counter functioned properly during the testing, recording about
32,000 c/m per sample {25 ml) in the total beta channel and about 7000 e/m in the
P32-8i31 sample after 100 minutes decay.

The chemical-treatment system of the monitor was revised to avoid a problem of
line~plugging with free sulfur released in the arsenic reduction step. Capillary
orifice adjustments were necessary.

Uranium Oxidation - Melting Experiments

As a result of discussions at ANL and ORNL it was decided to minimize the number
of laboratory experiments to avoild duplication of effort. ANL is aiming toward
& complete theoretical understanding of the oxidation reactions of interest and
their results should be applicable to the Hanford problem. However, work will
be continued at the planned level on fission product volatilization.

Process Assistance

The waste disposal aspects of cleaning the rear face piping at 105-E with Turco
4306-B were evalumted. Analytical results from the sampling of reactor effluent
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water and river water led to the conclusion that release of spent ¢leaning sclu-
tion caused no major llution roblem. The slightly higher than normal concen-
trations of Fed9 , and Hp J in the ¥ Area water supply indicated that radio-
active contamination in drinking water vas potentlally the moat serious of the
disposal aspects investigated. I% wvas recommended that future tests of this
cleaning method should provide for slow release of the gspent solution to the river.
Also, since the firast test did not provide enough data to permit formilating
routine disposal speclficatlons of the sgpent solution, {1 was recommended that
future teats be supported by disposal evaluatlon programs.

Document HW-53372, "Disposal of Decontaminating Agents For Reactor Rear Face
Fiping,” by W. N. Koop, was issued.

SEPARATIONS PROCESIES

Purex FPlowsheet Studles

The goal in pregsent Purex flowaheet studies 1s the development of a one-cycle
solvent extraction flowsheet (HA, 1B, BS, 1C) which accomplishes the major part
of the necessary flssion product decontamination and employs an anion exchange
cycle and a tail-end atep for additional decontamination of the plutonium and
uranium streams, respectively.

Studies undertaken during the month had as their objective the determination of

the ultimate fission product decontamipation possible by exhaustive scrubbing of
organic uranium streams with nitric acid solutions by tempersture variation, and
in the stripping operation.

From the laboratoery results it appears that a gamme ratio of five to ten in the
uranium product from a one-cycle (HA, 1B, HS, 1C) flowsheet would be a fairly
optimistic goal in plant operation unless strongly complexing scrubs can safely
be employed in the HS columm. Accordingly, studies were initiated to explore
the feasibility of employing a scavenging step with niobium pentoxide to remove
the residual fission product activity from the uranium stream.

The residual fission product activity in the uranium product appears tc be effi-
cleatly scavenged by precipitation of niobium pentoxide. Precipitation of niobium
pentoxide by addition of potassium hexanlobate solution Yo a concentration of

ca. 10~3 M niobium te a solvent extraction uranium product which had a gamme ratio
ot 3 resulted in a product of gamma ratic ¢.3. The niobium pentoxide precipitate,
however, wasg very difficult to separate by either filtration or certrifugation.

Sorption on solid beds of partially dehydrated nioblum pentoxide also appears to
be effective in removing zirconium-niobium from uranium product sgolutions. A
synthetlic 1CU prepared from 1BU produced in Mini opersiion was passed through a
six Iinch deep bed of partially dehydrated niobium pentoxide at room temperature
and at rates of 1 to 3 ml/min, em?, Decontamination performance was ag follows.
For comparison, decontamination performance is included for a silica gel (28 to
200 mesh) bed of similar dimensions employed in the same fashion.
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DECONTAMINATION OF U PRODUCT ON Nbp0g AND Si0p BEDS

Feed: 4.0 x 103 GSC ¢/m, ml, 2.3 x 104 J/m, ml Zr-Nb,

1.4 x 10% ¥/m/ml Ru-Rb

&f"‘éﬁ”ﬁ‘iﬁ Wbo05 Bed $i0o Bed
Volupes) Gross Zr-Nb "Ru-Rh Gross Zr-No Ru-Rh
2 8.0 140 3.7 2.1 14 1.0
10 k.5 Lo 2.1
20 3.3 30 1.5
30 3.1 25 1.4
) 2.9 21 1.3

Metal Dissolution

Annular Dissolver. Initial dissolutlon studles in & pilot-plant-scale anowiar
dissolver were undertaken. The dissolver vessel is 2-1/2 feet in diameter and is
5 feet tall. The bottom of the central portion of the vessel is elevated 1-1/2
feet above the bottom of the 3-1/2 ineh wide annular slug crib. A slug support
grid three inches above the bottom of the anpulus protects the sparger ring.

Six equally-spaced l-inch pipe downccomers run from the bottom of the central
portion to the annular slug crib at the level of the sparger ring. The downdraft
condenser tower used is contained in a 6-inch pipe and is 18 feet long.

Six hundred pounds of jacketed 8-~inch s0lid slugs were charged upon a six-hundred
pound heel produced in other batch and continuous dissolution studiesz. The de-
jacketing and dissolution procedure used were based on those used at the Purex
Plant. No difficulties were encountered during the jacket removal. Visual in-
spection revealed complete jacket removal.

The following table compares the cuts made in the annular dissolver with those
made ir the standard 321 Building pilot-plent dissolver under similar conditions.
The times listed are those necessary to reach a 2.1 M uranium concentration:

Cut Cut Time
Dissolver Number Pounds Hours HNO3/U M Ratio
Standarad* First 131 6.1 3.1
Standard® Second 146 7.0 2.87
Annular First 297 5.k 3.53
Annular Second 267 6.1 3.81

* Previously reported {EW-52859 C and HW-52808)

It is apparent that dissolution rates in the annular dissolver should be adequate.
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The higher nitric acid %o uraniuvm ratio for the sanular dissclver cuts is believed
to have been caused by some of the reflux acid being entrained with the off-gas.
The same downdrafit condenser wag used with both dissolvers, but the annular dis-
solver cuts were two-fold larger and required twice the alr bleed rate (8 vs. 16
cu.ft./min. ).

Some difficulty was experienced with foaming during the second cut. It was
necessary to maintain the pot temperature some three degrees below bolling to
prevent foam-over despite a free board of two feet. KNo such difficulty was en-
countered during the firgt cut nor during the jacket removal.

Solvent Extraction

Purex IC Column. Studies directed toward the development of & cartridge for the
Purex IC Column to provide increased capacity under Phase II Flowsheet {(BW-47889)
sonditiong were continued.

As reported last month, the difficultles experienced with the nineteen cartridges
tested to date have been that at low capacities (CF = 2) flooding frequencies are
at or above tbhe maximum obiainable with the plant pulse generators, and efficiency
ig poor at pulse frequencies within the range of the plant pulse generators. To
eircumvent thegse difficulties, modifications of the flowsheel parameters, temper-
ature and flow ratio of agqueous to organic streams, (A/Q), are being tested.
Present studies are directed toward the possibillity of operating the IC Column
with increased A/0 and at ambient temperature at low capacities and with A/O and
temperature at flowsheet values {1 to 1 and 40°C) at higher capacities.

Five runs were made with a2 cartridge coasisting of groups of four stainless steel
sieve plates (0.125-~inch-diameter holes, 23 per cent free area) altermated with
single polyethylene sieve plates {0.1875-inch-diameter holes, 33 per cent free
area). All plates were on a two-inch spacing. Flooding characteristics at
ambient temperature, A/O = 1 to 1, and a 0.5-inch-pulse amplitude were:

Flooding volume veloclity at A0 cyc./min. = 1400 gal/hr/sq.ft.
Flooding frequency at 670 gal/hr./sq.ft. = 100 + 5 eye/min.
Flooding frequency at 1170 gal/hr./sq.ft. = 90 £ 5 cye/min.

The minimum A/0 at ambient temperature to give satisfactory efficlency (as deter-
mined by observation of the color line) when operating at 80 cyc/min and 670
gal/hr/sq.ft. was found to be 1.3 t0 1. When operating with heated streams

(ICX = 50 C and ICF = 35 C) at a volume veloeity of 1170 gal/hr/sq.ft., a fre-
quency of 70 cye/min., and an A/0 of 1.2 to 1 gave an K.T.U. of 1.2 feet in the
8-foot-high cartridge. Similar conditions, except that A/0 = 1 to 1, did not
appear toc glve adequate stripping.

Additional efficiency studies are planned.

Spiral Cartridges. Capacity tests were made 1n a three-inch diameter by three-
foot high cclumn containing a spiral baffle with a three-inch pitch and horizontal
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sieve plates. The system 30 per cent TBP in spray base and water was used. The
results were compared to those obtained in ar equivalent sieve-plate cartridge.
General observations for agueous continucus operation include:

1. Variations in the aqueous to organic flow ratio from 0.2 to 2.0 did
not appreciably change the flooding frequency of either the spiral or
sieve plate cartridge at volume velocities between 200 and 800
gal/hr/sq.ft.

2. At a O.4b-inch amplitude the spiral cartridge flooding freguency was
gbout five cyc/min lower than that of the sieve plate cartridge. At
a 1.0-inch amplitude the flooding freguency was 10 eye/min lower.

3. An increase in plete spacing from 2 to 4 inches slightly increased the
flooding frequencies of the spiral cartridge. However, spiral cartridge
channeling (gross bypassing of the organic and aqueous phases due to
organic "riding" the spirals) was evident at high capacities and low
frequencies with the four-ineh spacing.

b, Variation in plate-hole size from 0.06 to 0.1%-inch diameter (23 per
cent free area kept constant) did not affect the flooding frequencies
of either cartridge. Some chenneling was evident when 0.06-inch-
diameter holes were uged in the spiral cartridge.

Step Tray Contactor. The testing of a lé-inch-diameter step-iray solvent extrac-
tion contactor under Purex O-Colusm conditions was continued. The unit contains
three trays spaced 30 inches apart. Rach tray has a 26-inch-long, Y-inch-diameter
aqueous downcomer which is capped with & distributor plate containing five 1/2-
inch-diameter holes. The organic distributor, located four inches immediately
below the downcomer, contains nine 1/2-inch-diameter holes. The controlled inter-
face was maintained at the top.

The following table summarizes the flooding tests:

No. of 1/2-In.=Diam. Flooding Volume
Holes in the Organic Temp. Yelocity,
Run No. Distributor °C. Gal./Hr./Sq.Ft.
1 7 ez k20 + 90
1% 7 45 610 + 90
4 9 18 £.350
> 9 S52 730 £ 30

#* Previously reported (HW-52303 @)
The foregoing data indicate that increasing the organic distributor cpen ares
has little or no effect on the contactor capscity and that the cperational stebil-
ity is sensitive to the contactor temperature.

Obgervations mede during runs include:
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1. At a volume velocity of 560 gal./hr./sq.ft., the organic hold-up under
each tray decreased from 16 to 11 inches upon raising the column
temperature from 52 to 6C C.

2. The organic hold-up under the trays was sensitive to the throughput
rate. At 52 C, the dapth of organic under the trays increased by six
inches for a volume velocity increase of 70 gal./hr./sq.ft.

One efficiency run was made at 560 gal./hr./sq.ft. at 60 C. A uranium DF of 194
(1.9 £t. H1U) was measured. A 3-inch-diameter pulse colwmn with 8.5 per cent
free area nozzle plates operated at a comparable temperature and volume velocity
yielded a 1.5 £t. HIU.

No further work is planned at the present time.

Continuous UNE Calcination

Ammonia Addition to UNE. Ammonia addition to UNH feed has reportedly improved the
reactivity of U03 produced by the pot calcination process.

Three additional runs were made in the miniature calciner to further evaluate the
effect of added ammonia on the calcination process. Operating conditicns were as
in past runs; the feed point temperature was 260 C and the discharge temperature
340 to 350 C.

Feed compcsitions were: 100 per cent UNH; 1C0C per cent UNH containing, on an
uranium basis, 1.7 weight per cent ammonia {added as ammonium nitrate); and 100
per cent UNE containing 1.6 per cent ammonisa (added as 28 per cent agueocus
solution) and 200 ppm sulfur added as sulfuric acid.

The most significant operational feature of these calcinatlon runs was a much
greater production of fines {enough to plug filters and hinder operation} when
ammonia or ammonium nitrate was present but sulfur was absent or at a low level
(200 ppm). With both ammonia and sulfur absent or with both ammonia and a higher
sulfur content (2000 ppm) present, few fines were produced and no operational
difficulty was experienced. Products of these runs have not yet been characterized.

In order to show up possible differences in the thermal decomposition behavior of
UNH ascribable to ammonia addition, semples from the continucus runs were con-
verted to uranyl nitrate dihydrate under vascuum and subjected to thermogravimetric
analysis. No marked differences were observed although there was a very slight
indication that uranyl nitrate contalning no additives might decompose in two
steps. The gross rates of denitration were quite similsr under the conditions
used irrespective of feed composition.

The 321 Building lé-inch-diameter by 8-foot-long continuous calciner was operated
with ammonia addition to the feed to produce two test lots of UO3 for evaluation
at the K-25 Plant. The program consisted of two runs which differed only by the
sulfur content of the feed; (2) no sulfur and (b) 250 parts sulfur per million
parts uranium. The ammonia content of the 100 per cent UNH feed (2.4 wt. per cent
relative to uranium), feed point temperatures of 290 C, and agitator speed of 75
pm were maintained throughout both rums.
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Anhydrous ammonia was added to the 60 per cent UNE with greater than 98 per cent
absorption being achieved. BHowever, analyses before and after concentration to
100 per cent UNH showed a 10 per cent loss of ammonia to have occurred during the
concentration.

Preliminary observations include:

l. The capacity of the concentrator was reduced by 25-30 per cent during
this run. However, it has not been definitely established whetber this
was due t¢ the ammonis or malfunctioning of the equipment.

2. Bevere "cake" buildup of a chalk-like consistency on the agitator, feed
points, and shell, with resultant poor heat transfer, was evidenced
during operation with nc sulfur in the feed.

3. The UO3 production rate was reduced markedly to & maximum of 75 1b/hr
as compared to a normal rate of 250 1b/hr for this calciner.

L. A constant operating bed level could not be maintained except by period-
ieally opening and clesing the powder discharge valve.

9. The U03 product was light yellow in color and was appreciably finer than
the spheroid material previously produced.

6. The gddition of 250 ppm sﬁlfur t0 the feed hed essentially no effect on
cake build-up, capecity, or bed level contreol.

7. Revised shaft seals incorporating a grease seal performed satisfactorily.

Agitator Assemblies - 224 UA Building. Hinged-arm agitator assemblies, designed
to reduce the failure incidence of agitators in the continucus calciners, 224-UA
Building, have been installed on H and K cell calciners and have accumulated a
total of about four weeks running time. A successful demonstration of the shear-
pin sarfety featurs of the hinged-arm agitator assembly (ref. dwgs. SK-2-43236 and
SK-2-43238) occurred when the No. 1 feedpoint in H cell calciner dropped into the
powder bed shortly after startup. Shearpins on five hubs were sheared, but no
arm or blade damage occurred. Extensive damage to the agitator arms usuaslly
resulted when such incidents occurred in the past.

Mechanical Shaft-Seal Wear Rings. Both a "Flame-plated” coating (tungsten carbvide
applied vy Linde Air Products Co.) and & Rokide coating (aluminum oxide by Norton
Abrasives Co.) on two 18-8 stainless steel wear rings were worn away after less
then 400 hours of dry-running against a fully hardened type 440-C stainless steel
ring. Performence of the bage material (304 sst), however, was surprisingly good,
altho wear rates (after coating disappearance) were as high as 500 micro-
inches/hr.

Stellite and other materials will be investigated in an effort to find a long-
life wearing combination which could be used in a mechanical shaft seal for the
continuous calciners, 228-UA Buillding.
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234-5 Processes

Porous Carbon Off-Gag Filter. Testing was completed on the prototype 234-5 Task
11 off-gas filter. The filter element was of porous carbon 4.5 inches 0.D. by
2-1/8 inches I.D. by 6-inches-long with a porosity of €0 microns. A powder cake
wag desposited by drawing dispersed UFl in dry, heated air through the umit at a
flow rate of 8 cu.ft./min., It was demonsirated that the removal of the powder
cake could be accomplished by the following methods:

1. Sudden vacuum reversal at s vacuum of 3 inches of water apd an alr
flow rate of k cu.ft./min.

2e 'Gradual vacuum reversal at a vacuum of 20 inches of water and an air
flow rate of 4 cu.ft./min., either with or without.

3. Sudden vacuum reversal at a vacuum >10 inches of mercury and no
air flow 1nitially.

The pressure drop across the filter was 40 inches of water initially and 60-T70C
incheg of water after the cake was deposited. 'The run conditions and resulis
are sumarized helow:

Method Differential Pressure Estimated
of Cake Across Filter, In. Eg Cake Removal,
Removel A P? APo\DB) Per cent

1 e 50 90

2 &0 51 75

ale) 51 45 >95

3 60 4o 95

Notes: {(a) AP before removal of cake.
(b) AP after removal of cake.
{¢) Continuation of preceding test with vibration.

In every case the cake removal was characterizad by the bulk of the powder dropping
to the bottom of the pot.

Powder Bandling Problems - 2345 Building. A program tc assist CPD with certain
powder hsndling problems connected with the operation of continuous Task I and
II, 234-5 Building, took three directions:

1. Laboratory tests of a one-inch-diameter rotary feeder valve (SK-2-6554)
feeding cornmstarch and hested (150 ¢) talc, both with and without
pressure drops across the valve. Results show that {a} valve discharge
rate is entirely dependent on the magnitude of hopper vibration, (b)
vidbrator location on the hopper is not critical, {c) hopper vibration
prior toc valve operation is undesirable, and {d) pressure drops across
the valve in excess of two inches of water prevenit complete powder
discharge through the valve.

HEA S A
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2. BRecommendation and procurement of Teflon spiral-convoluted bellows
(Resistoflex Corporation, Roseland, New Jersey} for vibration
isolators in the system.

3. Definition of powder and system parameters which affect the design
of powdey handling systems.

Process Control Development

Assistance to Purex Plutonium Resin Columr Cortrols. The thickness of the viewing
windows of the XCP gammas absorptometer has been reduced from 1/h-ineh to 1/8-inch
and the aluminum back up plates removed in order to increase the output signal
from the icnization chamber. The source holder and ignization chamber are now
installed in the Purex plant instrument. An approximate calibraticn curve for
the plant instrument was established in the laboratery using ursnium solutions
and 8 f2imlated samrle cell. Fipel calibration data will be obtained by correla-
ting the reasults of laboratory analyses of process stream saxples with monitor
regults. Laboratory studies with radic cesium sclutions indicste that the ex-~
pected gamma activity of the process solutions will contribute about 1 per cent
to the ion current at 50 grams plutonium per liter,

The resip level indicator has oparated satisfactorily in nitric acid solutions
with concentrations varying from 1 te 5 molar. Preliminery laboratory tests in-
dicate that conductivity messuremerts in the C Cclumm mey be made in direct con-
tact with the resin. If this preves to be true iz the plant column, an improved
response time will be achieved.

Nifric acid has detericrated the rubber insulation on the wiring to some of the
instruments. The wiring on twc instruments was replaced and coversd with
polyvinyl-chloride film for protection in future use.

Assistance to Project CG 686. The slecironic equipment for the six gamms moni-
tors being installed at Redox, was tested in the 300 Area prior to delivery to
the plant. Only minor changes were necessary, primarily to adjust for correct
instrument loading. The electronic equipment is now being installed in the Redox
Plant. Chemical Develcpment has supplied Facilities Engineering with & "check
off list” to defermine the operability of the instruments before release from
construction forces. Chemical Development personnel will assist in this check
out procedure and with tre calibratior of the instruments,

The remote indicating flowmeters for these gamma monitors were modified and thaey
are now operable with cable lengths up to 340 feet. The changes included minor
circuit modifications and changing the float to = LOQ series stainiess steel.

The prototypical in canyon degesser system being tested for possible use on the
F-1 sampler at Redox is performing setisfactorily with UNH solutioms at specific
gravities up to 1.6. Solutions simulating the JAPS composition are now being
added to the system to evaluate whether or nct "freezing" (F.P.~R5 C) will
occur at some point in the system.
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Density Determination in the Purex HA Columm. A float type density detector
{hydrometer) is being fabricated and will be tested for possible use at the feed
point on the new Purex HA Column to determine the organic density (uranium con-
centration). The remote indicating hydrometer system will be tested in a glass
column in the 321 Building.

A Fisher and Porter rotameter coil {differential tranaformer) having a normal
travel of 2-1/2-inches will be used with a Foxboro Dynalog recorder. Laboratory
tests indicate that cylindrical float (20 gauge steel) 2-3/hk-inch-diameter by
l6=ineh in length will have 2 maximum travel of 1-3/k-1ineh in solutions of
specific gravity ranging from 0.89 to 1.000 feet. This corresponds to the most
sensitive range of the rotamester coil being tested.

Magnetic Flowmeter Test. The 0-10 GPM Foxboro magnetic flowmeter was modifiled to
operate in the 0-2 GPM range. In this range the meter has a precision of %1 per
cant. At flow rates less than this the electronic circuitry is unstable snd the
meter of l1ittle value. The flovmeter iz now being installed in a test loop using
100 per cent UNH sclutlon.

pE Probe Development. A probe-type pH unit using Poly F-B-A electrode seals has
operated at temperatures ranging from 80 to 100 ¢ for three weeks. No apparent
damage to seals or elecirodes has been detected up te the present time in the
carbonate test solution (pH~-10).

WASTE TREATMENT

Special Geological Studies

The footage originally proposed ian the fixed price portion of the CA-70C Project
was completed by the Hatech Drilling Company during November. An extension of

the project completion date to late January 1is now indicated to permit 4drilling
of the additional wells and footage authorized. The Geologlical Survey completed
their portion of the CA-700 Project during November, Deepening of the #5 well at
the 216-BC site has begun as part of Project CG-T6k.

Ohgervation Wells

No significant changes in the pattern of radiocactive contamination in the ground
water beneath waste disposal sites was cbserved. Ground water samples from a well
adjacent to the 216-S 1 and 2 cribs (former D-1 and D-2 disposal site) continued
to indicate the presence of traces of Sr90. There is some evidence that the
strontium concentration is gradually decreasing. Average reported concentrations
approximate the MPC for drinking water. No other ground water samples were found
to contain detectable Sr90 or Csl37.

The flow of waste water to swamps and caverns in the 200 West Areas has reduced
from about 6.5 millions of gallons per day to about 5.5 millions of gallons per
day within the past six months. Consequently the peak of the 200 West ground
water mound has subsided about 2 feet since June, 1957, and now is at a maximum
elevation of about 474 feet above mean ses level. The 20C East Area waste water
flow and ground water mound elevation displayed no significant change.
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Preliminary attempts to study the movement of underground water by tritium dating
have produced anomalous resulis that disccourage the ultimate success of the technique.
Ten surface water gamples were found to possess a hydrogen-to-tritium ratio ranging
from 3.3 x 1017 %0 8.3 x 1017, Two ground water samples ccllected from wells whose
locations promised significantly aged water (such as from Wahluke slope)} were found
to have hydrogen-to-tritium ratios of 2.3 x 1016 and 1.1 x 1016, respectively.
Additionsl samples will need to be studied to attempt an explanation of these re-
sults.

Disposal to Ground

Samples of two batches of in-farm scavenged wasie were tested by standard labora-
tory techniques. One of these samples displayed a rapid Cs breakthrough, re-
sulting in a recommendation that the waste be discharged to a specific retentica
ditch. The results of the tests with the second sample are not yet avallable,

Further research to evaluste crib life of existing Purex and Redex cribs is being
started. This study will emphasize multiple cclumn tests to evaluate each site.
Initial tests will be made with Redox D-2 wastes, Purex tank condensates, and
Purex process condensate wastes. 'These tests will be performed with standard

40 cm x 1.0 cm soil columns with an effort being mads to duplicate field conditions
of temperature and flow rate. An effort was made to determine the effect of the
limestone bed on the mixture of process condensates disposed to the A-5 crib.

The inability to sample all streams concurrently leaves the effect of this bed
somewhat in doubt, but there is no evidence of large concentration changes across
the limestcne bed. The low initial concentratlons of radiostrontium in these
wastes does not permit a realistic sppraisal of the ability of such a bed to
remove strontium from the wastes.

The equilibrium distribution constant of I1J+ between 0.1 M NaHSO3 solutions and
Henford soils was determined to be about 3.5. These datz were obiaiped to evalu-
ate the use of Il31 as s tracer for weter movement in laboratory models. Diffi-
culty is encountered with sublimation of esliemental iodine in these samples and
this makes the use of I13l as a tracer uncertain.

Work is in progress designed to estudy the influence of soil column variables on
the breakthrough of radioisctopes in solutions. The soil used for ithese {tests

is a surface meterial of uniform texture obtained from the 200 East Area. The
so0il was found to remove by some non-equilibrium reaction a certain fraction of
the radiostrontium used. It was foupd that this material was acid extractable

but was not leached by ordinary water or scdlum nitrate solutiouns. Pretreatment
of the soil with acid largely prevented the reaction. It is believed that the
reaction involves the calcite-phosphate removal of strontium previously dilscovered.
A nominal phosphate content would be expected in this surface soil, although the
solutions used in the test are phosphate-free,

Three column tests were performed in the study of the effect of fempersture on
breakthrough. Preliminary results with magunesium-saturated soil columns vs.
radiostrontivum indicated a consistently more rapid breekthrough at higher temper-
atures. Data from tests conducted at 36 C and 58 ¢ demonstrated that a crib
receiving waste at the lower temperature had 134 per cent of the capacity of a
erib receiving the same waste at the higher temperature,
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It is belleved that the incressed rate of breakthrough at higher temperatures re-
presents the differsnce in the change of binding energies of Mg and Sr ions with
temperature change. In this event the temperature effect would be somewhat
differant for calcium-saturated soils. Laboratory experiments are planned to
tegt this theory of the temperaturs influence,

Depth samples were routinely collected from a well about 2500 feet szouthwest of

the abandoned BY c¢ribs in 200 Bast Area. These cribs received high-salt, scavenged
wastes, Water semples collected from the 30-foot depth below the water table have
displayed a gradually increasing concentration of radicactive material, while no
concentration change was observed in samples from the surface of the water table.

A tenfold concentration increase has occurred at the 30-foot depth within the

past year. This study 1s intended to establish the movement of high~density -
solutions disposed to the ground and to examipe the influence of geoclogic bedding
on their movement.

The three baiches of in-farm supernates (23, 24, and 25) scavenged this month
contained Co%’ below the recommended test disposal limit of 4 x 10-# ue/ec. How-
ever, since all three batches demonstrated poor cesium adscrption in soll column
tests, they were discharged to the 216-BC specific retention trenches. The last
five batches of scavenged wastes have demonstrated poor cesium adsorption charac-
teristics which at first were thought to be due +to higher than normal salt con-
centrations; however, the twenty-fifth batch had a salt content slightly below
normal which indicates that other factors may be responsible for the poor cesium
removal .,

Anslyses of ground water samples obtained from wells at the 216-BC scavenged

waste eribs have shown no evidence that wastes discharged to this site have entered
the regional ground water table. To preclude the possibility that wastes may Te
by-passing these wells, depth samples will be obtained from wells located south-
east and southwest of the disposal site. Authorizaticn of funds to allow deepen-
ing of the BC-5 well was received, and approval to incur expenses t¢ provide the
Pour new Cob0 test wells i3 expected within thirty days.

A survey of inactive cribsites in 200 West Area indicates that several sites may
be made available to receive wastes from active plants if the remaining capacity
of a crib for a particular waste can be determined. Utilization of these crib-
sites should result in appreciable savings in new erib construction. In addi-
tion, if the necessary routings were provided at this time, continued normal
operation of the plants would be insured and construction of eribs on an emergency
basis avoided. In line with this survey, arrangements were made with Process
Davelopment Operation to evaluate the 216-S-6 crib as a receiver for Redox pro-
cess condensate in the event that the existing 216-3-7 crib becomes exhausted.

Gelling of Wastes - Field Work

Cbservation of the aluminosilicate gel in the test disposal pit east of the 300
Area revealed no sigaificant changes in either moisture content or gel-bed depth.
The moisture content gradient veries from 80 per cent (wet basis) at the surface
of the gel to 73 per cent at the bottom and the pregent volume of gal is about
£0 per cent of the initial volume.
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It was decided to postpone any further field testing of the gelling process un-
til it can be established that the process has definite advantage over the present
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from 10 to 100 per cent of feed, and no correlation with flowsheet or plant oper-
aticn 1s apparent. An interesting development during November was the appearance
of appreclable quantities of neptunium in the 1BF stream. On November 5 this ex-
ceedad that in 2DF by a factor of two.

Cegium Recovery and Wagte Treatment

A report, EW-53617, "Flowsheet No. 2 ~ Cesium Isolation and Packaging,”
issued. This report defined the hydrolysis process for converting an squeous
slurry of cesium zine ferrocyanide iato a dry cesium chloride preduct.

The preparation of scope drawings was started on the cesium isolation and pack-
aging facility. This drafting includes the preparation of a process flow-
diagram as well as theose detalls which show the general equipment arrangement.
It will alsc define the instrument and electrical circuitry and the piping and
valves required to ccuple this facility into production plant services.

A sampling program was established recently to determine the composition of Purex
plant 1WW sclution and the variation of this composition with time and operating
practice. This information is vital to fission product recovery and to waste
treatment since the piant solution is knowm to differ considerably from nominal
flowsheet concentrationa. Results have now been received on six samples of 1WW
taken from the Purex plant during late August and early September, 1957. The ob-
served concentrations of iron, aluminum, and sodium were much larger and more
variable than expected. Maximum concenirations were 0.8, 0.45, and 3 molar,
respectively, and averaged 0.5, £0.23, and 1.6 molar. Acid concentrations ranged
from 5.8 to 8.5 molar. Sulfate was fairly constant at about one molar. Calcu-
lations based on chromium and nickel analyses indicated that as much as C.hki M
iron could have been contributed by concentrator tube bundle corrosion. This
peints up the desirability of going to titanium steam colls. The high aluminum
and sodlum values probably result from incomplete removal of coating wastes prior
to uranium dissclution.

Cerium Recovery

Work was reported last month on the recovery of cerium from 1WW by precipitation
as the lodate after oxidation with persulfate. It was thought that silver,
c¢hloride, and neodymium were in part responsible for the favorable cerium carry-
ing. PFurther work has shown that silver and chloride have little, if any, effact.
It was alsc found thaet the lodate could be left out without affecting cerium
recovery. Thus the cerium precipitated averaged about 80 per cent when synthetic
1WW wvas simply neutralized to about pH O and heated with 0.13 M persulfate. Re-
‘coveries incressed to about 90 per cent when the slurries were allowed to digeat
over night prior to centrifugation. The identity and composition of the preci-
pitate is unknown; however, the results are reproducible and are being used as
the basis for design of a flowsheet which will receive full level testing.

Other experiments established optimum conditions for ceric iodate precipitation
but showed that flowsheet cconcentrations of iren, uranium, or sulfate would
seriously interfere with application to 1WW. Iodate precipitation may well be
valuable, however, for cerium re-purification. Purther experiments also showed
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that lead iodate is not a satisfactory scavenger for cerium from 1WW. Recoveries
with this reagent were very erratic and non-reproducible. The use of the ortho-
phosphates, pyro-phosphates, meta-phosphates, or of phytic acid wes also unpromising.

Krypton-85 Recovery

The report on krypton-85 recovery was issued. The process and equipment for the
recovery method involving the scrubbing of dissolver off-gases with liquid ni-
trogen and collection of the rare gases on silica gel at low ftemperature are
described. Further work was being done to establish the economics of the process.

Iodine Chemistry

Information is desired on the effectiveness of mercury(II) complexing of iodine
for possible application Irn the Purex caustic scrubber back-up facility. Dilute
nitric acid is the aqueocus phese of interest. It was thought that the gas phase
could be conveniently simulated by a carbon tetrachloride solution of iodine,
that this could then be contacted with aquecus solutions contalning nitric acld
and mercuric nitrate, and the change in iodine distribution coefficient (E ) used
as a measure of mercury complexing. In practice, mercury concentration had very
little effect, and it was subseguently found that mercuric iodide iiself was
soluble in carbon tetrachloride. The planned method of attack is therefore not
applicable, and preparations are being made to more closely simulate the plant
situation by passing a2n 1odine containing gas stream through nitric acid solutions.

REPROCESSING OF NONPRODUCTION REACTOR FUELS

Survey Study

The number and complexity, both in design and composition, of the fuel elementis
from power and propulsion reactors wlll require unusual process flexibllity if
this reprocessing program is to be conducted most economically. A study of about .
20 process eslternates which could be used at HAPO was begun. This study covers
an investigation of equipment requirements and existing plant utilization. BSuch
factors as mechanical versus chemical treatments for Jacket removal, capacity
rangeability, timing, construction and operating economics, and integration with
the plutoniuwm recycle program were being studied. The altermatives include pro-
posals for minimum dissolution facllities with trensfer of solution to Redox for
complete decontamination as well sz methods involving complete processing at one
plant without dependence on Redox.

Stainless Steel Clad Puel Disaclution. The design of the major equipment pieces
for the 321 Building Darex pilot-plant installation has been completed and orders
have been placed for the required titanium. The unit, as designed, should prove
capable of disgolving approximately 200 pounds of stainless steel clad fuel per
day (1/10 to 1/20 plant scale). The system has been designed assuming batch
dissolution with dillute aque regis followed by & chloride removal step involving
incremental addition {and boil-off) of concentrated nitric acid.

The installation consists of four major process veassels:

F2850%0
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A dual-purpose titanium dissolver which also serves as the boil-down
vessel during the chloride removal cperation.

A dual-purpose titanium condenser used during dissolution as a down-
draft unit for nitric acid ecoumomy. During the chloride removal
operations, it is used as a total condenser with the condensate routed
to the acld receiver.

A titanium acid receiver used to collect the nitric acid and hydro-
chloric acid condensed during the boil~-down operatiocn.

A mild steel caustic scrubber which scrubs out either un-recoversd
oxides of nitrogen during dissolution,.or chlorine during boil-dowm.
Although designed primarily for chloride removal using the nitric
acid boil-down technique, the system could be used with simple modi-
fications to evaluate the use of other oxidizing agents (e.g., ozone,
air sparging) for chloride removal.

Removal of Chloride from Darex Dissolver Solution

By Solvent Extraction. The use of solvent extraction for separation of chloride

from desired constituents of Darex Process disgolver solution is being studied
as an alternative to azrotropic nitric acid vapor stripping. Single and multiple
batch contacts of simulated Darex dissolver solutions with TBP-diluent solutlons
show the following:

1.

The chloride distribution ratio (Eg) between 30 per cent TEP-Shell E-2342
and Darex dissolver solutions 3.5 M in total hydrogen ion is essentially
constant at about 0.08. Simulated Darex solutions used contained 0.95

M U and 0.36 M stainless steel (304) dissolution products. They ranged
from 1.5 to 3.3 M in HNO; and from 0.19 to 1.9 M in HC1l in combinations
giving constant total acgdity about 3.5 M.

Chloride distribution ratios were not significantly affected by extrac-
tion at 60 C (vs. room temperature) or change in diluent (Atlantic
Odorless, Amsco 125-90W, Soltrol, Ultrasene).

Successive extractions readily remeoved >99.9 per cent of the uranium
from any of the Darex solutions. Chloride distribution ratics decreased
markedly after the first extraction contact and remained essentially
constant through succeeding contacts.

About 99 per cent of the extracted chloride is removed from the organic
phese by five successive scrub contacts with l/5-volume portions of

3 M HNO4-16 g/l UNH. Residual chloride concentraticns in the organic
phase a%ter five such scrub contacts ranged from 0.049 to 0.0124 g/l
depending on the initial Darex solution used.

Chloride remsining in the scrubbed organic phase is essentially quanti-
tatively removed by stripping with C.01 M HNO3. The relatively pcor

[
]
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scrubbing and complete stripping of chloride indicate a need for improved
chloride serubbing to produce a final agueous uranium produci solution
containing a2 low chloride concentration.

By Direct Boil-Off of HC1 and/or Glo. Removal of chlorine from Darex dissolver
solution by direct boil-off (total condensation of vapors) is also under study

as an alternate to azrotropic distillation. The synthetic dissolver solutiom

used contained 1.92 M HC1, 1.0 M HNO3, 1.0 M UNH, 0.27 M Fe(NO3)3, 0.08 M Cr(NO3)j,
and 0.036 Q_Ni(NOB)e. The solution ?with and without concentration) was boiled

at a boil-up rate”of 2.5-3.5 ml/min. Make up nitric acid was added to maintain
constant volume of the bottoms. Chloride removal as a function of boil-off volume
for a series of runs in which alr sparging and asdded oxidants were tried to hasten
chloride removal is showm in the following tabuwlation.

P Runs(5)
T stl) 3 n 5 Z 7
Concentration Pactor L 4 5.3 4 1 1 1
Boiling Point 3¢ ¢ 131 ¢ 157 130 107 107 107
Air 3parge No No No Yes(3) Yes Yes YTes
Make-up HNO3, M 15.7 15.7 15.7 15.7 4.0 (6)“'?&) L.o
Oxidant - - - - (NEy)58,0g" "/04 -
Chloride Concentration,
g/l in bottoms Oml. 31.2  14.5 20.8  33.5 68 68
after indicated 250 ml. T.25 3.11 13. 52 52
boil~off volume 500 ml, - 1.2 6 21 22
following 750 ml - 0.05 0.25 0.6 6.8 8.6
initial 1000 ml - 0.06 0.3+ 2.8 2.8
concentration(2) 1250 ml - €.005 1.3 1.8
1500 ml - 0.58 0.11
2000 ml - 0.88 0.16
Notes: Initial solution contained 1/3 as much chloride as in cother runs.

)

) Corrected to initial solution volume in all cases.

) Sparge rate - fine solution volumes per minute.

) Contained 1.9 wt. % O3 in air.

) Buns 1, 2, 3, and & initially 1 1. of solution. Runs 5, 6,
and 7 initially 250 ml of soclution.

(6) Concentration varied from an initial C.1 M to a final 0.5 M.

Air sparging and sparging with an air-0, mixture showed little improvement over
boiling alone. Ammonium persulfate incfesses the chlorine removel markedly but
the sulfate formed is not desirable for further processing the bottoms in the
Redox plant. Data so far obtalped indicate that the chloride removal at constant
boil-off rate is approximately first order with respect to chloride concentration.
Chlorine half-lives were about cne-half hour for the runs at bigh nitric acid con-
centration and about one hour for those at low nitric acid concentration. Further
procedure modifications and other oxidants are under study.

L ]
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Zirflex Procass

The desirability of adding ammonium nitrate to the ammonium fluoride dejzcketing
solutlion in order to insure simultaneous dissolution of both the zirconium and
the tin in Zircaloy-2 was pointed out last month. Recent work indicates ancther
beneficlal effect ia obtained with mixed amponium nitrate - ammonium flucride
solutions, viz., substantial reduction in the quantity of hydrogen evolved during
disaolution of Zircaloy-2.

Experiments were performed in which the gases evolved during dissolution of
Zircaloy-2 in boiling mixtures of ammonium nitrate and smmonium fluoride were
passed through an updraft condenser, then through a trap containing hydrochioric
acld, and were finally collected over water in a2 gas buret. The resulis obtained
in these experiments may be summarized as follows.

Disgolving Medium M Zr in Final Moles Gas Collected
¥ §H,F M NENOq ~ Solution per Mole Zr Dissolved

6.0 - 0.87 2.2

6.0 0.25 0.84 0.8

6.0 0.33 0.86 0.5

6.0 0.50 0.95 0.l

6.0 0.50 0.9k 0.07

6.0 1.0 0.86 0.05

Since the gas collected in the water-filled buret may contain other water-insoluble
gases Iin addition tc hydrogen, the above data give only upper limits for the quan-
tity of hydrogen evolved during the dissclution of the Zircaloy-2. Grab samplies
taken during the course of the experiment employing 1 M NH,NO,, & M NH\F were
analyzed by mass spectrographic techniques. The gas leaving the condenser at the
end of the experiment was predominantly ammonia but contained detectable amounts
of hydrogen, nitrogen, nitric oxide and nitrous oxide. The gas collected down-
stream from the hydrochloric acid trap contained about 25 per cent nitrogen and

TS per cent hydrogen.

Addition of ammonium nitrate to the ammonium fluoride apparently expedites the
dissclution of Zircaloy-2., For example, dissolution of ten grams off a 13 gram
Zircaloy-2 coupon required only 60 minutes in boiling 6 M NH4F, 1 M NH,NO, satur-
ated with U (IV) but required 150 minutes in boiling 6 M NHF saturated w%th U {Iv).
This 1s to be expected since the addition of nitrate ion will solubilize the tin
and prevent the formation of the insoluble uranium-tin deposit which was observed
in earlier experiments with Zircaloy-2 clad uranium metal and which inhibited the
dissolution of the Zircaloy-2 at low fluoride to zirconium ratios.

Some attention has also been given to attack of core materials by mixtures of
ammenium fluoride and ammonium nitrate. Uranium metal wafers were exposed to
boiling & M NEF, 1 M NELNC3 for 5.5 hours in 2 stainless steel vessel. 3amples
of the hot soluticn were removed at intervals and analyzed for uranium. After
cooling to room temperature the samples were again analyzed for uranium. Uranium
concentrations in both the hot and cold solutions were somewhat lower in the
experiment employing 6 M NHLF, 1 M NHhN03 than in a parzallel experiment employing
& M NH,F alone.
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The amount of uranium which reacted to yield an insoluble fluoride salt was
greater by a factor of about two in the experiment employing nitrate ion, however.
(ca. 1k per cent conversion in 6 M NHyF, 1 M EE,NO; versus ce. 7 per cent con-
version in 6 M NHLF).

The fluoride residues obtained in these parallel experiments were washed with
water prior %o air-drying. A total of 112 mg U were lost to the wash water in
the case of the residue formed in the & M NH,F, 1 M NE,NO, solution, as compared
with 73 mg U in the case of the residus formed in % M Nﬂhﬁ.

Rough estimates were obtained of the solubility of uranium (VI) in eammonium
fluoride solution by mixing uranyl nitrate and ammonium fluoride solutions, pre-
cipitating uranium and then adding waier dropwlse with stirring until a clear
solution was obtained. Values found ranged from C.% g/l U at 5.7 and 3.3 M _
NEyF to 1.7 g/1 U in 1.4 M NE,P, and 4.3 g/1 U in 0.9 M NE,F. These results
indicate that urapium (VI) is less soluble than uranium {IV} at high fluoride
(above ca. 2 M NHLF) but is more soluble than urenium (IV) at lower fluoride.
Thus it should be poasible to hold uranium leosses to the jacket solution at low
levels by dissolving to excess fluoride even if coxidation to uranium (VI) does
ocour.,

The attack of irradiated uranium metal by ammonium fluoride solution was studied
in an experiment in which a rectangular coupon of irradiated uranium was exposed
to boiling & M NH4F for seven hours. Attack of uranium occurred at a rate of ca.
0.1 g/hr., cme which, in view of uncertainties in the surface area of the irra-
diated uranium sample, is in fair agreement with the value of ca. 0.05 g/nr.,
cm? observed for unirradiated uranium in boiling 6 M NHF.

Dissolution of Type 304 I Stainless Steel in Sulfuric Acid

The use of dilute sulfuric acid to selectively dissolve stainless steel cladding
from power reactor fuels is being studied as a possible altermate to the Darex
process.

Studies complated during the month investigated the effect of sulfurie acid con-
centration and temperature on the rate of dissolution of type 304 1L stainless
steel. Samples used for these gtudiesz, which were performed in glass equipment,
were one-inch lengths of G.29 inch diameter rod. Dissclution rates were measured
in boiling sulfurie acid solutions of initial concentrations 2, 4, 6, and 8 M
HoS0), and in 3 M and 6 M Hp80, at temperatures of 21, 43, 60, and 75 C. The
results obtained are correlate& by the following expression

R = 3.12 Elfs e0.0BE‘-I-(t-‘t‘b)

where R is the average rate of dissolution (mils/hr) during the interval required
for penetration to a depth of 20 mils, M is the initlal moiarity of sulfuric
acid, t is the temperature in degrees centigrade, and t, is the boiling point of
the solution in degrees centigrade.

Since Carpenter-20 would be a probable choice for a dissolver for this operation,
studies were also performed with Carpenter-20 equipment to determine if the same
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passivation effect would be noted with 30k L as was observed in KAPL studies with
type 347 stainless steel (cf. KAPL-933). It was found that the reaction was more
difficult to initiate in Carpenter-20 than in glass. With boiling 2 M HoSQy no
reaction cccurred unless the 304 L sample had been previously etched. With

b M HoS0), the reaction could be initiated by introducing the stainless steel
sample into the boiling solution but mot if the sample weres introduced into the
ecold solution and the solution then raised to the boiling point. A sample which
had been exposed to water at 300 ¢ for four days reacted spontaneously with

L M H5S0p, when the sample was introduced into the cold solutlon and the solution
raised to the boiling point. With & M HpSO)y the reaction could be initiated
simply by raising the temperature to ca. 95 C. Once initiated the digscluticn
reaction in the boiling solutiona preceded at a rate approximately 30 per cent
faster than had been observed in glass equipment.

Integral dissolutions at reflux temperature were made to determine the effect

of dissolved astainless steel components on the rate of dissolution. Instantane
epus rates were plotted against the concentration of dissolved stainless steel,
and concentrations which would reduce the rate to zerc estimated by extirapolaticn.
These concentrations are tabulated in the accompanying table, along with concen-
trations which correspond to dissolution rates of 3 mils/hr.

g/l 3tainless Steel Corresponding to
Dissolutions Rates of

M HpSOy
!Initial} mils/hr "Zero”
2 57 61
3 96 100
L 106 110
5 115 120
6 124 130

Prom these data it appears that best utilization of sulfuric aeid is obtained
with 3 M HoSOy, with a fifty per cent excess of acid belng required.

ANALYTICAL DEVELOPMENT AND INSTRUMENTATION

Emission Spectroscopy

A study was made of the feasibility of using a direct reading spectrometer for
quality control in the Fuels Preparation Depariment laboratory. It was concluded
that a direct reading spectrometer of the type marketed by the Applied Research
Laboratories, kncwn as the "Quantometer,” could readily assume the present routine
spectrographic analysis load of the laboratory. This load is about 100 deter-
minations per day. The labor saved by using the more rapid direct reading method
was estimated at about $12,00C per year, which permits an instrumental payback
period of about four years. A further benefit of direct spectrometry is a sig-
nificantly higher analytical precision. A report discussing the conclusions is
being issued.
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Mass Spectrometer

Isotopic analyses of the plutonium samples from the first three Chalk River ship-
ments were performed. The isotoplc ratics were used to calculate the specific
activity of the plutonium, thereby permitting intercomparisons of plutonium con-
centration in dissolver solution by alpha counting with chemical analysis resultis
by the Chemical Processing Department personnel. Very satlsfactory agreement
vas obtained. It was noted that the plutonium-238 and plutonium-240 ratio for
Chalk River plutcnium is about twice that of Hanford plutonium.

An instruction and maintenance manual for the surface ionization mass spectrometer
was issued.

Controlied Potential Coulometry

Plutonium in full-level dissolver solution was successfully titrated by con-
trolled potential coulometry by the method previously discussed. The accuracy
of the results obtained to date is at least within ten per cent, and there is no
evidence of significant interference from fission products. However, a more de-
tailed study is needed. HNitrite must be removed (by sulfemate or its equivalent)
and an iron ccrrection mey be necessary If the amount of iron impurity is very
high relative to the plutonium content.

Studies of the high precision macro titration of plutonium by controlled potential
coulometry were contimued. A stock plutonium solution was titrated by three anal-
ysts with a precision of at least * 0.1 per cent (95 per cent confidence level),
and with no evidence of bias between operators. Variations in acid concentration
within the normelly expected range caused no errors. A4 new blank run must be

made for each new batch of citrate buffer. It was found that an iron correction
must be applied, since the half-wave potentials of plutonium and iron irn the sys-
tem are close together (0.185 and 0.092 volts, respectively, ageinst a saturate
calomel elecirode).

Analytical Services

Neutron activation analysis is being provided. Constituents to be snalyzed must
form active isotopes which can be measured. Results are gquantitative to semi-
quentitative for solids and liquids. Gas results are qualitative.

Accurate Cs-137 measurements can be made in the presence of Cs-134, A two-
channel gamms energy analyzer is used. For 1000 MWD/T material Cs-13k correc-
ticns have about a 2 per cent error. The error is higher for high exposure.
The technique immediately helps to determine fuel burnup.

The analytical procedures has been shortened for Sr-90 occurring In soil column
affluent and Purex waste. Removing ruthenium by distilling wms a bottleneck.

Now, suitable decontamination comes from carbonate-nitrate precipitations and

iren-cerium scavenging.
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Flame photometry was used for measuring magnesium (an oxygen scavenger) in UCp -
Bi alloys. Uranium interference was overcome by initially removing it by solvent
extraction.

Nickel-zirconium~beryllium alloys {from Hunter-Douglas Aluminum Corporation) were

assayed. Nickel was determined by welghing the glyoxime and zirconlum, the phoa-

phate. Beryllium was measured from the 515 mu intengity of the p-nitro-phenylazo-
orcinol complex.

BQUIFMENT AND MATRERIALS

Pumps

Pogo Stick Pump No. 3 - Transfer Pump. The pump developed excessive alir leskage
(blow-by) after 3500 hours of operation pumping water at 5 GPM. The plunger face
was indented by impact with the seat along one side. A salight burn on the end of
the plunger prevented square seating of the extension face and caused the leak-
age. A Teflon disc has been fitted over the end of the extension face and the
uit was placed on test again.

Deepwell Turbine Pump Conical Deflector Ligquid Seal. Evaluation of the conical
deflector seal for deepwell turbine pumps has been completed. Use of a conlcal
deflector below the liquid throttle bushing reduces leakage pest the throttle
bushing by a factor of 3 to 1000. The amount of leakage reduction is dependent
on the physical condition of the liquid throttle bushing and pumping conditions.
A report, HW-53530, will be isgued at sn early date.

Valves

A plastic solenoid valve with a tantalum seat has been placed on test. The valve
appears 10 seat securely and when closed will prevent flow at pressures up to

125 psig. On the other hand the valve will not open agzinst presgsures greater
than 35 psig. Operation through 43,200 cycles has been smooth.

EAPO Plug Valve. A modification of the valve originally degigned by Process
Design and Development (Dwg. H-2-3253) has given erratic operation during the
last 300 hours of operstion. On disessembly, the actuator (a reciprocating
rotary device) was found to be badly worn under the ball bearing end and the
chrome-plated screw was pitted and scored. Leakage of air became evident be-
cause of failure of the O-ring seal and also of the "Quad-ring” seal on the
piston. In addition to failure of the operator, defects were found in the
valve portion. The O-ring seal around the.stem was worn severely and the valve
plug was scored and worn. A sheet of dirt was built up on the Teflon liner and
a second sheet was found on the plug. These sheets were tenacious and could be
peeled from the valve parts. Further testing 1s net contemplated at this time.
Operation involved approximstely 98,000 cycles prior to failure.

Corrosion Studies

Pertinent to Zirflex Process. Brratic results have been obtained in short-time
(%0 to 100 hours) exposures of 304-L stainless steel to simulated Zirflex
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decladding soluticns under heat transfer conditions (bulk metal temperatures of
125 4o 145 €, glass equipment)}. Corrosion rates varied from less than one to
four mils/mc. with occasional pitting. Further tests in stainless steel equip-
ment:, bcth heat transfer and capsule, are in progress.

Sensitized, intergranularly corroded 30k-L coupons {previously exposed to boiling
65 weight per cent HN03) exhibited corrosion rates of & 0.1 mil/mo. when exposed
to Yoiling 6 M NHyF or 0.95 M (NHL ),ZrF-0.3 M RELF.

Titanium corrcdes rapidly in ammonium fluoride solutions. However, the atiack is
narkedly reduced in the presence of small amounts of sodium ion. The inhibition
appears tc be due tc the formation of a protective film of NapTiFg. Localized
attack at corners and sharp edges occurs even in the presence of godium lon.

Preliminary experiments show Haynes 25 has satisfactory corrosion resistance under
Zirflex decladding conditions. To simulate core dissolution comditions, Haynes

25 coupons were exposed to boiling (1) 12 M HNO3, (2) 10 M HNO3 - 0.3 M UNH, and
(3) 6 M ENO3 - 1.0 M UNE. Corrosion rates after 420 hours of exposure were about
four, twe, and one mil/mo., respectively, with no increase in rate with time ob-
served., 1In other tests, Hayneg 25 has been exposed alternately (with only a water
rinse between) for 24 hour periods to boiling 4 M RHLF and 12 M HNO3. Eight
cycles have been completed. Corrosion ip 4 M NHLF has been negligible and, in

12 M HNO3, about four mils/mo. with no preferential attack.

Pertirent to Flurex Process. Haynes 25, when exposed (for 1kk hours) to simu-
Tated Flurex catholyte (0.2 M UOgF,, 1.0 M HP, 0.05 M NELF) at 145 C in a sealed
glass capsule, corroded at sbout two mils/mo. With 0.2 M HNCO3 also present the
rate was about four mils/mo.

Pertinent to Sulfex Process. Carpenter 20 was exposed to 6 M HnSOL, with and
without varying amounts of digsolved stainless steel and phosphate, in sealed
glass capsules at 125 and 145 C. Erratic and high {seven to 120 mils/mo.)
corrosion rates were obgserved at 145 C while surprisingly low rates (one to two
mils/mo.) were obtained at 125 G. The presence of digsolved stainless steel and
phosphate had no appreciable effect on the rates. In Huey type tests {atmos-
pheric pressure beiling) corrosion rates for Carpenter 20 in 6 M HoS0), were about
8o mils/mo. These were reduced to about two mils/mo. in the presence of dissolved
stainless steel {56 g/1.). Haymes 25 fails rapidly in boiling 6 M HpS0),.

Plant Assictance. In connection with investigation of the use of titanium for
connector nczzles, samples of hard-faced titanium have been submitted for corro-
gion testing. These are being subject to Huey type testing. Preliminary data
indicate the hard-facing may accelerate corrosion in ENO;. Stiress corrosion
cracks were observed around numbers (apparently mede witg a Vibra~tool) placed
on the hard-facing of one of the samples.

Cast Carpenter 20 circulators in the slug pickling tank, Fuels Preparation Oper-
ation, have shown poor service-life (60-90 days). They are used in 60 per cent
HN03 {containing some UNE) at about &0 €. Failures have been characterized by
extensive cracking in the region where the shaft sleeve and the body of the
circulator meet. Preliminary investigation indicates failure is due to a
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combination of stress and corrosion. Use of 304 or 304-L stainless steel properly
heat-treated and modification of the design would reduce the problem.

Materials of Comstruction

Flex tests of Hercules Powder Compaay's "Hi-Fex" polyethylene (a high density,
linear polyethylene) indicate that the radiation tolerance of this material is
equal to that of Super Dylan or Marliex 50.

CA OR cement, a product of Charles Engelhard, Inc., was static emersion tested
at room temperature. It will not tolerate carbon tetrachloride or nitric acid.

NEW PROCESSES

Anicn Exchange Process

The chemical stability of Dowex-l, X-4 (50 to 100 mesh) in 7.2 molar nitric acid
has been studied under conditions approximating those which will exist in the
Purex installation. In this experiment 7.2 molar nitric acid was passed, at a
flow rate corresponding to a hold-up of 10 to 15 minutes in the resin bed, over

a column of resin for three weeks at 60 ¢ followed by two weeks at 50 C and a
week at 25 C. The resin bed expanded by about ten per cent during the first week
at 60 € but showed no further change 1in volume during the subsequent five weeks.
The resin was then loaded with plutonium out of 7.2 molar nitric acid at 50 C.
Although the resin shrinkage in this step was alout twice that normally experienced
with fresh resin, the pregsure drop in the loading step was no greater than
usually geen with fresh resin.

Blution behavior was normal except for the increased expansion reflecting the
greater shrinkage observed in the loading step. Capacity of the resin for
plutonium was only about 20 per cent less than for new resias.

From these findings it is expected that under normal conditions in the Purex in-
stallation alpha radiation from plutonium will be a greater factor in determining
resin life than will chemical damage.

It has alsoc been observed that when Dowex-1 is loaded with plutonium and allowed
to remain in contact witk 7.2 molar nitric acid at 60 € for prolonged periods of
time (12 hours) or at higher temperatures for shorter periods, an organic material
precipitates out of the first fraction of the dilute nitric acid eluate. In a
continuous contactor it is expected that any of this material which forms will

be mainly in the slip water stream. In order to estimate the behavior of this
material in the plutonium product conceantrator, a 500 ml sample of plutonium
product (48 g/l Pu) recovered from a column which had been held at £0 C for pro-
longed periods was decanted leaving a 90 ml precipitate-containing fraction.

This fraction was made twe molar in nitric acid and then evaporated at the boil-
ing point until a constant boiling mixture resulted (EE‘ four hours). The con-
stant holling solution contained 250 g/l Pu. During this evaporation the organic
material converted to a viscous organic liguid which floated on top of the aqueous
solution. This material appearsd tc be completely destroyed on continued evapor-
ation after an acidity of about eight molar nitric acid had been reached. In view
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of the fact that the concentration of this orgenic material in the Purex pluton-
ium product will be much lower than wes used in this experiment, little diffi-
culty is expected from this material in the product concentration step.

It iz of interest to note that when Dowex-1l and Dowex-21 K were employed in
identical loading, digestion (20 hours at 60 C), and elution cycles, only about
one-half as much of this organic material was formed with Dowex-21 K as was
formed witk Dowex-l. The Dowex-21 K used in these studies is apparentily not
uniform, however. Only about 95 per cent of the plutonium can be eluted from
this resin with 0.35 M HNO; at elevated temperature. The remaining five per
cent is retained at high cOncentration in some 5 to 15 per cent of the resin
beads.

The radiation stability of Dowex-2l K (50 to 100 mesh) has also been studied,

with the aim of determining its suitability for recovering plutonium from Purex
1WW. Four samples of this resin were lmmersed in synthetic IWW of composition

7.0 M HNO3, 0.05 M Fes, (SO@)3, 0.38 M NaNOs3, 0.06 M NaoS0y, 0.O1 M UNE, 0.05 M
H3PO), and were irradiated at rpom temperature in a cobalt-60 sourgg to levels

of 1.0, 1.8, 3.0, and 4.0 x 10¥ R. The resin irradiated to 4 x 10° R was dzmaged
to the extent that the beads became soft and packed soc selidly as to effectively
plug the column during the loasding cycle, No serious physical damage was noted

in the resin sample irradiated o 3 x lOé R, however, and this resin exhibited a
plutonium capacity of 52 g Pu/l resin as compared with a capacity of ca. 120 g Fu/1
for the fresh resins. On the basis of these studies Dowex-2) K appears somewhat
infericr to Amberlite IRA-401, which in earlier studies showed a loss of only
about 27 per cent in plutonium capacity onm irradistion to 3.5 = 108 R. The Amber-
lite resin used in the earlier studies was a coarser resin (20 to 50 mesh versus
50 to 100 mesh for the Dowex-21 K), however, and this may account for the some-
what greater radiation stability which it exhibited. PFurther, the Amberlite
TRA-401 resin had an initial capacity of only 60 g Pu/l or about one-half that

cf Dowex-21 K initially.

Flurex Process Development

The transfer rate of altrate ion from the feed compartment of a Flurex cell
across a Permutit 3142 cation membrane to the catholyte compartment was studied
as a function of feed compartment operating variables. At 25-30 C, the transfer
rate was approximately 1.6 x 10-3 gm/amp.min. and was independent of uranium con~
centration in the range 0.25 to 1.0 M and of membrane current density in the
range 0.5 to 1.0 amp/in.2 These rates are a factor of about six higher than
preliminary numbers previously reported. The reason for this discrepancy 1s

not certainly known but is believed due to refinements in techniques of deter-
mining nitrate ion in catholyte sclutions.

Further studies of current efficiency for uranium trepsport (across the cation
membrene ) ag a function of feed acidity have been made. In a cell operated at
30 C with feed compariment UNE concentration 1.3 - 1.6 M, and membrane current
density 0.5 amp/in.g, transport of uranium decreased liﬁéarly from 0.069 to 0.062
g.U/amp.min. as feed acidity increased from -0.03 %o 0.15 M HNO,. These values
correspond to 95 per cent current efficiency at ~0.3 M HN03 and“to 85 per cent
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at 0.15 M EH03 based on 119 as the equivalent welght of transported uranium. In-
creasing the 2ell temperature to 60 € results in a slight increase in current
efficiency and also increases the water transported through the cation membrane
from ca. 2.2 g/g U observed at 30 C to 3.2 g/g U.

Bxperiments designed to determine average eguivalent weight of uranium traas-
ported through the cation exchange membrane produced values ranging from 150 to
178 depending on feed compartment pH. Thus calculation of current efficiency
based on 119 as the equivelent weight of uranium transported may be misleading
depending on the meaning attached to the resulit.

Direct current measurement of membrane resistances under expected process condi-
tions were made for comparison with data previously reported which were obtalned
with A.C. conductivity equipment. The A.C. data are valid for all anjion membranes
studied and for Permutit 3142 cation membranes in UNH solutions from 0.5 to 2.0 M
and for Nalfilm 1 cation membrane in C.5 M UNH. The direct current resistances
for Nalfilm 1 membrape in 2.0 M UNH and Ionics CR-61 cation membrane in both 0.5
and 2.0 M URE vere many fold higher than measured with the A.C. equipment and
reflect the peculiar behavior of these membranes in use as reported previously.

Anodic corrosion rates, in 0.1 M NHiNO, containing 0.0003 M HF and excess NH3 to
give pH>S (simlated anolyte), were measured for sixteen materials. Cast iron,
312 and 309-L stainless steels, Carpenter 20, and aluminum corroded at rates in
the range 400 to 700 mg/amp hr. Carbon (battery grade ) sloughed off badly losing
weight at about 290 m?amp hr. BHastelloy €, Durirom, 316-L stainless steel, nickel,
and gold corroded at rates in the range 4.5 to 20 mg/amp br. The most satisfac-
tory materials were 3C4-L and 347 stainless steels which corroded at rates of 2.9
and 1.8 mg/amp hr., respectively. Although these rates are much higher than for
platinum on a weight basis, they are competitive on a cost bagis and further
study of these materials is in progress. Zircaloy 3 and tantalum corroded slow-
1y (<2 mg/amp hr.) but a high-resistance coating formed on them rapidly.

Alternate Uranium Products

A survey was begun on fluid-bed processes under development at other sites that
produce UFy and UF, starting with UNE or U03. Included in these processes is
Flurex which partially converts UFy, to UFg with air or oxygen ingtead of costly
elemental fluorine. The objective of the study is o explore the economic poten-
tial of such process combinaticns at HAFO.

Another study of such processes is concerned with determining their potential In
combination with a one-cycle solvent extraction process for uranium decontamina-
tion. In such a combination, the fluorination step would be used for fimal
decontamination with direct production of UFg.

Surface Chemistry

Micronitized talc has been found to be an excellent scavenger for organic material
from aqueocus solutions as evidenced by its effect on liquid-liquid dispersions.
Theres is some indication that the talc adscrbs the nonpolar end of the molecule
in contrast to "normal"” adsorption. PFurther studies are planned including the
effect on the scrubbing of fission products.
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LOOC PROGRAM - REACTCR DEVELOPMENT

Reprocessing of FRP Fuels by Amine Extraction

The effects of amine concentration and acidity on plutonium extraction by tri-a-
octylamine were reported last month. Three phase formation, a comparison of
variocus diluents and amines, and the results of some extraction scrub studies
were also reported. This study has now been extended to include the effect of

a number of variables on the separation factor of plutonium from fission pro-
duets. It is expected that these data will ald in the selection of optimum flow-
sheet conditions for the amine reprocessing of PRP fuels.

Briefly, increasing nitric acid concentration from one to eight molar had little
or no effect on the separation of plutonium frowm zirconium-nicbium or cerium
(separation factors of about 2 x 10* and 5 x 107, respectively), however, the
separatior factors from ruthenium increased from 1.5 x 10° at 1 M nitric acid
tc 2.9 x 104 at 8 M. Increasing temperature from 25 to 55 C decreased the
separation from ruthenium slightly but increased sepsration from zirconium-
nicbium and cerium, the latter by a factor of sixteen. Unexpectedly, varying
tri-n-octylamine concentration from one to ten volume per cent increased the
separation factors from all three fission product activitles by factors of five
to ten, i.e., the separation factors were roughly proportional to amine concen-
tration. However, the use of tri-n-octylamine concentrations greater than 10 1o
20 volume per cent is probably not attractive due to sluggish phese separation.
Saturating the aqueocus phase with uranium had little or nmo effect on cerium or
ruthenium decontamination but was deleteriocus with respect to zirconium-niobium.

In extraction-scrub runs reported last month, the stripping of plutonium from the
amine solution with ferrous sulfamate was much less efficient than expected, i.e.,
in one case the plutonium distribution coefficient (ES) was 0.7 when stripping
with 0.03 M ferrous sulfamate, 0.1 M nitric acid. Additional experiments have
shown that an excess of sulfamic acid is very beneficial. In fact, stripping
with 2 M sulfam%c acld, 0.03 M ferrous sulfamate gave a distridbution coefficient
of only 5 x 107

Pu-Al A1l1oy Production

The semi-continucus preparation of alloy by the cryolite process wag demonstirated
in a top-pouring induction furnace at a rate of one kilogram of nominally eight
weight per cent master alloy per hour using uranium as a stand-in fer plutonium.
The 1000 cec capacity graphite reduction crucible was operated with a charge of

2 kg. of metal and C.47 kg. of salt; the eryolite layer and half of the metal
being poured into separate molds at one hour intervals followed by recharging
with aluminum and oxide-cryolite mixture. With a five-feold dilution during a .
subsequent remelting and casting step, the demonstrated production rate is equiv-
alent to 40 kg. per eight hour day of fuel-element-composition alloy. The yield
of massive alloy recovered was 99.7 per cent based on quantities charged. The
uranium loss to cryolite averaged 0.47 per cent based on chemical analyses of
the dross. Tt is believed this value could be lowered by contact with fresh
aluminum. :
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| Dissolution of Pu-Al-Si Alloy

Rate of dissolution of Pu-Al-Si alloy in boiling 8.0 M ENO3 - 0.003 M Hg++ has
been further studied with additions of fluoride~aluminum complex to the reagent.
With an initial composition corresponding to 0.5 M AlFg® a one-half inch dlameter
rod was 50 per cent dissolved in approximstely 30 minutes and completely dissolved
in about four hours. With the initial reagent composition made 0.5 molar in AlFj,
the time for 50 per cent dissolution was about two hours. In either case, the
rate of corrosion on the Type 304 L stainless steel dissolver was severe: 138 and
55 mils per month, respactively. The silicon present was largely converted o
silica residue under these conditions, and the resulting sclution would regquire
filtration prior to subsequent processing.

SBolubility of Oxides in Cryolite

Chemical analyses of the fused 002 - Na3AlF6 mixtures previously studied by 4if-
ferential thermal analysis have indicatéd that the solubility of the oxide is
rather limited in the region of 1000 C. A corrslation of melting points with
the compositions determined chemically indicate that an eutectic may occur at
about six mole per cent UO, with a melting point of about 900 C.

lon-Rigid Fuel Core 3tudies

Purther examipation of bismth-UOp slurry specimens has produced further encour-
aging evidence as to the stability of the slurry. One sample prepared by reacticn
of uranium metal with bismuth sesquioxide was vertlcally sectioned, and one sec-
tion was divided into five pieces for chemical analysis. The uranium apalyses,

in order from the top were 12.2, 12.5, 11.3, 11.2, and 10.6 weight per cent, re-
presenting a 10l per cent recovery. The slight degree of segregation observed is
encouraging since it is estimated that the contents were molten for at least
fifteen minutes during the cooling period. Mieroscopic examination of a polished
sample of thils specimen diseloged a highly uniform dispersion with an average
particle size for U0p of about 3.5 microns.

Pyrochemical Processing Studies

Continued studies have concerned the use of KAICly as a solvent for various fuel
materials. Hanford U0, {pot type) readily dissolved to yield a red solution at
600 C which cooled to & fluorescent yellow solid, soluble in hydrochloric acid

to yileld a clear yellow solution of UOClp. Alumina was not observed to precipi-
tate in the melt as was observed in the case of powdered UQ, dissolution pre-
viously reported. The uranium present in both melis was reduced with excess
aluminum (but not quantitatively) to yield aluminum-uranium alloy. This approach
nay hold promise for production of Pu-Al alloys for FRP use.

FPurther test of the dissolution rate of massive sintered UC, disclosed a much
slower rate than reported in HW-53299-C, p. C-19, about 1 mg/min,cm? at 750 C.
Reaction is apparently inhibited by an adherent alumina coating. The rate is

much improved (to 6 mg/min,em?) by introducing carbon tetrachloride vapor which
results in pitting attack and no evidence of alumina formation. The use of carbon
tetrachloride is thus a possible regenerant for the spent dissolving medium.
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Urenium is also aggressively attecked by KAICly in the presence of air at 650 ¢
probably vie an oxidation intermediate since exclusion of oxXygen causes a marked
reduction in dissclution rate.

Flowsheets for PRPR Fuel Processing

A report on study flowsheets for plutonium recycle program fuel processing in

the Hot Semiworks was issued. Flowsheets for U0, and Pu-Al alloy elements were
proposed. To minimize capital costs, flowsheets were designed to be compatible
with most of the existing equipment and to require minimum additional equipment.
A Purex-type flowgheet is to be utilized for partition and decontamination. The
head-~-end step for dissolution assumes the use of NHyF for zirconium jacket re-
moval and the mercury-catalyzed ENOy treatment for dissolving the Pu-Al alloy and
straight HNO, dissolution for the U0, material. Three plutonium decontamination
and two ursnium decontamination cycles are involved.

BIOLOGY AND MEDICINE - 6000 PROGRAM

Measuring Radiocisctopes

Techniques were developed for measuring Sr85 and 85r90 mixtures in soil, vegeta-
tion and aqueous samples without chemical separation. These technigues will be
applied in the dual tracer studies of strontium uptake now under investigation by
the Biology Operation to evaluate the hazard presented by sr?0 from fallout and
plant waestes. The sr85 is determined by gamma spectrometric measurement of the
0.5 mev gamma rays. The 3r?0 is determined from measurements in the 0.09 to
0.18 mev energy range of the bremsstrahlung radiation from its equilibrium mixture
with Y90, This method is suitable for samples with ratios of SrS> to Sr9 from
1:10 to 1:1000 with a detection limit of about 200 d/m for SrP0 on samples small
enough to fit into the well of the 5" x 5" scintiliation crystal. In the case

of soil about 25 grams can be counted.

Some preliminary results were obtained on sensitive "one shot" analyses of
reactor effluent water in the study to determine the relative abundances of all
the radiolsotopes present so that routine apalytical requiremenis may be estab-
lished. Values obtained to date are tabulated below.

Radioisotope Concentration (uc/ml x 106)

Vgg Z 0.24

2r 0.34

Zr97-NpdT 1.5

AglO5 < 0.1

Bhigg 105 < 0.18

R -RhYom 0.

33106-31;105 io.ia

Aul98 Z0.045




Recent studies of reactor effluent water radioisotcpes have shown that Y90, Lalho,
Eul52, and sml53 are present in quantities such as to make their inclusion desir-
able in dose estimations for persons using Columbia River water downstream from
BAPO. Analytical methods were developed to chemically lsolate the rare earth
group from reactor effluent water and determine the Lal¥C, Eul52, and sml53 by
gamma spectrometry. Beta absorption counting is being investigated for the
determination of the Y9°,

c-3C EW-53961

In development studies for new bioassayégrocedures, the detection limits for ten
fisslon products and Mn? 3 0060, and Zn°’ were calculated for a gamma spectro-
metric procedure on ashed urine salts representing = 2l hour collection period.
Contemporary urine samples contain about two grams of potassium (with naturally
radicactive K%0) and about 30 d/m of Csl37 from bomb fallout. In the presence

of these "background" radicactivities, apd for a ten minute count using a

5" x 5" sodium iodide well crystal with a multichannel analyzer, the detection
limits (99 per cent confidence level) for the radioisotopes investigated are

about 20 to 150 d/m depending upon the gamma energies and decay scheme character-
igtiecs of each isotope. The detection limits may be lowered by increasing the
sample size or by counting for a longer period. Increasing the sample size by

a factor of four would reduce the detection limit toc about one-third its former
value, and increasing the counting time by a factor of ten would also reduce the
detection limit to about ome~-third of the ten minute value. This method of blo-
agsay would require no chemical separation.

Application of X-ray-ganmma or beta-gamma coincideﬁce counting was successfully
made to the standarization of Fe’9, Coéo, and Cel"l radioisctope solutions. This
work 1s part of a continuing project to provide accurately standardized scolutions
for calibrating spectrometers and other counters used in hazard evaluation studies.

5, 2-aminoethylisothiuronium dibromide (AET) which has been used to successfully
protect animals from ordinarily lethal dosages of ionizing radiation was compared
with the dye srioglaucine as to speed of reaction with the radicals formed by the
radiolysis of water. The reacticn speed of AET was doubled by changing the pH
of the solution from five to seven indicating structural differences in the
protective substances in the two cases. A% the higher pH, the magnitude of its
reaction rate constant was similar to that for other compounds which offer gocd
radiation protection tc animals.

The protective effects of several lmorganic anjons on the radiation-induced decom-
position of erioglaucine were measured. Iodlide, bromide, and nitrate ions in de-
creasing order of effectiveness were found to offer proteciion to the dye while
fluoride, chloride, and sulfate ions were without effect. This study shows that
part of the overall radiation protection offered by amine salts of HBr, HI, 2nd
EN03 is due to the inorgenic anion pregent.

The G-yield of the ferrous sulfate dosimeter composed of 1073 M Fe(Nﬁu)g(Soh)E:
1073 M NaCl, and 0.8 N H,SO, was found to be 1.9 * 0.3 using 83° beta redia-
tions with E = 0.049L Mev, This yield will be of value to the Plant Nutrition
and Microbioleogy Operation in determining the relative biclogiecal effectiveness
for this radioisctope. It is also the only experimental determination of this
yield known for this type of radiation.

|t
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Environmental Analytical Services

Gamma energy spectrometry was used to measure 0060, Mn56, snd Cr°l in fish 30
minutes after their removal from an environment of 100-KE reactor effluent water.

Geology and Hydrology

Data from new wells drilled deep inito the hasalt east of the Columbia River in
the Irrigation Project continued to confirm the very low permeability of the
basalts there. Flow rates of water from the basalts in four recently drilled
wells ranged up to only about 50 gal/m for wells penetrating up to 500 feet of
basalt. This indicates ncot only the lack of significantly open joints in the
basalt, but a lack of interbeds which are significant artesian aquifers beneath
the Hanford project. The interbed aquifers therefore plach out eastward.

Research is in progress to study the flow distributicn beneath a model crib con-
structed in a miniature-scale laboratory model. The cerib flow 1s collected in
compartments built into the bottom of the model and the messured flow from these
compartments represents the distribution of vertical water movement across the
nodel. Thege initial studies are intended to develop model technique and to
measure the influence of the model wells on the vertical flow distribution. To
date the data have exhibited an extreme sensitivity to model design, particularly
the method used to drain the bottom flow collectors. The results have not, how-
ever, reflected any significent wall effect. The water movement throughout the
model appears to be by unsaturated flow.

Five drive samples of dry soil were obtained from the Touchei formation during
the construction of a well in the 200 East Area. This formation comprises a sig-
nificant fraction of the sediments above the water table at 200 East waste dis-
posal locations. These samples were found to have an average porosity of 21.6
per cent. The scil appeared dry and powdery, bhaving an average measured moisture
content of about 2.2 per cent by weight and an average specific moisture reten-
tion of 3.9 per cemt {volume of water per unit volume of soil). This latter
value represents essentially the egquilibrium molsture retention; the value for
retention of moisture for a finite fime interval, such as ten years would be
somewhat greater than this. '

The correlation of data from recently drilled wells in Cold Creek Valley tends to
confirm the presence of a buried basalt ridge externding from the Yakima Ridge to
Horn Rapids on the Yakima River. The data also indicate that the synclinal
trough in lower Cold Creek Valley is probably 100 to 150 feet deeper than pre-
viously supposed, with 2 bottom elevation no more than 50 to 100 feet above sea
level. The presence of this ridge has a profound influence on the regional hy-
drology and affects the interpretation of water elevations in many wells.

Gelling of Wastes

Further laborétory research was performed to study the conditions affecting the
retention of radicisotopes in sodium alumino silicate gels formed from synthetic
coating wastes. The work was concermed with three problems: the retention of

I i
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radiostrontium and radiocesium by gels, the drainage of liquids from gels, and the
decompositdon of gels. A revious experiment was repeated in which the scil re-
tention of Sr2° and csl37 in liquids drained from a gel was memsured. The rather
poor removal of these 1sotopes from such solutions was verified.

Gels were formed from samples of an actual coating waste solution to study chemi-
cal combinations producing the most satisfactory gels. The solution tested re-
quired the addition of 0.5 to 1.0 part of 50 per cent NaQH to a 2:5 mixture of
sodium silicate and an aluminum waste to produce s satisfactory gel.

Experiments were performed to study possible causes for the liquefaction of gels
that often takes place in about two weeks. It was demonstrated that the pre-
sence of CQq or water vapor in the air in contact with the gel does not lead to
this decomposition and the cause has not yet been established.

It was found that washing the gel with ordinary water immediately after it formed
leached 2 per cent of the radioactive strontium and 32 per cent of the radicactive
cegium from the gel. The resulting material displayed much less tendency to drain
than unwashed gels.

Soll Chemistry and Geochemistry

It has been previously observed that the curve relating the per cent yttrium jon
adsorbed by goil aznd the pH undergoes a proncunced minimum between pE 9 and 12.
Bxperiments were performed to study the soil-sclution reaction in this pH range
to identify the cause of this reduction. Yttrium sclutions having pH 9 to 12
were contacted with an anion exchange resin and nearly complete removal of
vttrium was achieved; the yttrium therefore occurs in an anion, probably Y(N03)~
in this pH range. This formation of complex anicns in the presence of alkali
nitrates may be expected with other tri-valent ions such as those of the rare
earths, and will influence their removal by soils from many waste solutions.

A laboratory column of crushed limestone that has been receiving synthetic high
salt waste containing 0.2 M phosphate ion and 2 ppm strontlum traced with 13,000
¢/m/ml Sr9° received 260 column volumes of waste befors a detectable break-
through of strontium was observed.

Research was continued to study the reaction mechanism whereby strontium is re-~
moved from phosphate solutions by caleite crystals. There is evidence that two
mechanisms effect the removal of strontium on calcite. The first is a chemi-
sorption of strontium on crystal faces; this i1s seansitive to the calcite surface
ares available and is of particular significance at low total strontium or calcium
concentrations in soluticn. The second reaction probably involves the formation
of brughite, (Ca, Sr) HPOL.2H;0, on the surface of the calcite; this material

was tentatively identified optically on a sample of the limestone bed previously
deseribed.

Fiald Apparatus Development

Rework of the field truck was started to improve safety and ease in field equip-
ment handling. The wooden bed was replaced with steel plate. A hydraulically-

(286113
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powered loisting frame will replace the present inadegquate "A" frame. The truck
engine will be used to drive a take-off winch and the bulky air compresscr and
generator will be replaced by a compact gascline-powered compressor. The new
equipment will permit greater flexibility, safety, and easier handling of test
equipment.

Preliminary studies were begun to determine the advantages and merit of using
analog computers in hydrology research. Computers available locally show promise
of assisting in obtaining solutions to complex hydrology problems.

Improved performance of a commercial peristaltic action low-volume feed pump
resulted from increasing the power of the drive, keeping the tube under some longi-
tudinal tension, and maintaining a reascnably constant head. Daily checks were
found to be within * 2 per cent of the average flow. The modified pump was applied
in soil research. QComponents were received for the four-unit plunger feed pump
and design and assembly will be completed as scon as possible.

Research continued on the development of in-well technigues for ground water
velocity measurements. Some of the anomalous results cbtained previously with

the well-dilution technique were probably caused by polarization of the electrodes.
The possibility of using scome type of alternator or manuel switching device to
correct this problem is being examined.

Application of thermistors to measurement of very low liquid flow rates was in-
vastigated further. Merits and disadvantages of self-heating and external heat-
ing were studied. Higher sensitivity is possible with external heating, however
the convection currents created and air bubbles collecting on the probe limit the
sensitivity of the method. It appears that a velocity of about one cm per minute
would be the greatest sensitivity obtained.

Fisgion Products from Ruptured Fuel Elements

Water samples were obtainmed from a beader giving 75 per cent of full sgale read-
ing on the rupture detector. The sample was analyzed for Bel*0 and 8r°9, sna founad
to contain about 100 times the Bal“0 and 8r09 content of a sample taken from an
adjacent "background” header. The concentration found in the header containing
rupture debris would result in a fission product entry rate to the Columbia River
{at Pasco) of about 8 per cent of the 0.3 curles per minute suggested as a working
limit. In this particular rupture, which was unique in certain respects, the
rupture detector appeared to be adequate to detect a rather small fraction of

the suggested working limit. The concurrent release of fission product from all
ruptures in all reactors, too, should not texeed the working limit, hence, the

AT ENS
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detector should be much more sensitive if several reactors, rather than one, are
involved. The probabllity of two or more ruptures existing similtaneously each
in separate reactors will be estimated to evaluate the necessity for summing
rupture detector responses from the several reactors to obtaln total fission
product release rate at the River at a given time.

LOLus

Acting Manager
Chemical Regsearch & Develcpment
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A. Organization and Personnel
T2 _

No major or significant items relating to personnel changes or persomnel
activities occurred during November 1957.

3. TECHNICAL ACTTVITIES

FISSTONABLE MATERTALS - 2000 PROGRAM

BICLOGICAL MONITORING
Routine sampling of terrestrial and aquatic organisms was reduced on the
basis of statistical analyses of past data to allow more time for research
programs.

Atmospheric Contamination

Concentrations of I3} in thyroid glands of jack rabbits are tabulated
below in decrsasing order:

gt 1331 /e thyroid Trend

Collection Site Average Maximum Factor
Prosser Barricade 7 x 1073 2 x107° + b
Wahluke Slope 3 x 107 L x 1073 -2
Four miles SW of Redox 2 x 1073 b x 1073 -2

Current values are aporoximately twice those observed one year ago.

Fission products were present in rabbits in the following concentrations:

ac FP's/z sample Trend

Sample Twpe Average Factor
Bone 6 x 10"5 -
Feces S x ].O"5 - 2
Liver 1 x 107 -2

These values are approximately the same as during the same peried last
year.
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Columbia River Contamination

The contamination levels during Wovember for beta emitters in representative
organisms from the Columbia were as feollows:

pe/g wet wt, tissue Trend

Sample Type Collection Site Average Maximum Factor
Minnows (entire) Hanford 1x 1072 2 x 1072 -2
Whitefish flesh Priest Rapids 2 x 100 1 x 1073 25
Whitefish flesh P-1 2 x 1073 L x 1077 -
Whitefish flesh Ringold 1x 107 L x 1073 -

The increased contamination of whitefish at Priest Hapids was dve to the annuazl
upstream migration of fish into that area from the Hanford Reservation.

No samples of waterfowl were collected under the revised schedule.

Swamp Contamination

Waterfowl at the 221-U swamp contamined the following concentrations of Ifission

products:
pe/g sample Trend
Sample Type Average Maximum Factor
Waterfowl (game species)
Bone 3x ].O-J'L 1 x 1073 ¢ U o®
Soft Tissues 3z 107 2 x 1073 ¢ 3%

# Trend factors compare values with samples obtained in September,
because ne samples were taken during October.

Present wvalues are less than those of the same period last year by factors of
15 in bone and 3 in soft tissue.

Effact of Reactor Bffluent on Acuatic Organisms

4 four per cent concentration of reactor =ffluent slightly increased mortality
and retarded the growth of young whitefish. 4an equivalent amount of effluent
fluctuated in concentration to simulated conditions which might result in the
Columbia River from power production at Triest Ranids Dam apveared to be less
harmful. The test with whitefish was terminated on Hovember 13, and was
resuned with ¢hinook salmon eegs obtained from the University of Washington.

ot
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4 test was started at the 1706-KZ laboratory to compare the toxicity of
lower pH (6.5) effluent from Tube ilo. 4963, with that of "conventional
effluent”, '

Results of the temperature test with whitefish were virtually unchanged
from last month. A significant increase in mortality has resulted at
temperatures 2° and 3° C above '"normal® for this section of the Columbia
River,

BIOLQGY AND MEDICINE - 6000 PROGRAM

METABOLISM AND TOXICITY OF RADICACTIVE MATERIALS

PhosEhorus

The concentration of radiophosphorus in most tissues of trout fed 0.06 puc
P32/g body weight per day approached equilibrium in approximately 10 days.
The concentration of P32 in these fish was about 0.35 pc/g at three weeks.
Rich fad N NA ne and N_& ne P32/0 hodv weicht showed a loss of appetite
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Lodine

Preliminary data from the I*31 study in swine show that the fotal thyrold
exhibits significant uptake of I13Y by the S7th day of a 1ll-day gestation
period. The thyroid burden quadrupled by the 86th day. (When more animals
are gacrificed, an expconential rise in thyroid ccncentration will probably
be obgerved.) '

An excellent method of fixation of thyroid tissue for electron microscopy was
developad.

Plutonium

In experiments studying the distribution and retention of Pu in the gonads of
rats, evidence was seen suggestive of ovarian damage apnroximately 200 days
after plutonium administration. (This is preliminary but very interesting
if borme out.)

Efforts to employ massive deoses of vitamin A as a therapeutic agent Zor

renoval of plutonium deposited in the bone of rats resulted in the death of all
animals treated with vitamin A alone. When the vitamin A was followed by
zirconium citrate, all animals survived. The therapeutic effectiveness of ihe
treatment has not yet been evaluated.

Radioactive Particles

Examination of mouse tissues for patwlegic effects of radicactive nariticles
is continuing. Phagocytosis of particles by macrophages is commonly cobserved
in the lung sections.

Daily inhalation exposure of mice to Sr9030h particles is continuing.
Preparations are being made for acute exposures of mice to Sr9OSOh particles
and T131, The latter will be administered in both vapor and particulate forms.

Hesults of additional tests on potential agents for removal of lung devosited
radioactive particles are inconclusive.

Jastrointestinal Radiation Injury

As much as 750 mg of Pu?3905 has been fed %o rats with no acutely toxic effescts.
This is twice the lethal dose of Pu239(NO )}, which suggests that the anionm
may be the limiting factor in the toxicity of the nitrate.

Previous experiments which seemed to indicate a stimulation of respiration in
the jejunum following x-~irradiation have 2een shown to be erroneous.

Studies are in progress to determine the =ffect of intestinal irradiation on p32
uptake by the mucleic acid fractions of the intestine. Since the rapid cell
turnover of the intestine is associated with the radiosensitivity of this organ,
exceriments of this nature should yield basic information abcut the nature of
intestinal radiation injury. It should also furnish a sensitiwve method of
quantitating da~age to the various intestinal sesments.
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Relative Bioclogical Effectiveness

Iron dosimeter values determinad by the Chemical Research Operation show a G
value of 1lh.l for 535 betas. Their results also suggest that the plastic
coating on the stirring magnets may be causing some of the variation observed
in dosimeter valuss.

Individual colony isolates of yeast which are unusually small and biochemically
deficient in cytochrome appear to have an increased sensitivity to radiation
which is characteristic of the individual isolate., Whether this sensitivity is
genetically controlled and dependent on the deoressed cytochrome is yet to be
determined.

Research Services

A steer bearing ag exteriorized pancreatic duct cannula and which had received
n

about 30 me of Z was sacrificed.

Manager
BIOLOGY OPERATICN

HA Kormbergies
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Papers presented at meetings:

W. J, Clarke, "Biological Effects of Radiation on Animals”,
Veterinarian Convention, Portland, Oregon, November 7, 1957.

L. A, George, "Biological and Medical Effescts of I131", Richland
Capter of A.A.U.W,, November 5, 1957.

R, F, Foster, "Aquatic Life Studies at HAPO," Kiwanis Club,
Sunnysids, November 13, 1957.

Seminars:

D. R. Kalkwarf, "Protection of Aqueous Solutions from Radiation Damage"

Publications

Open Literature:

Dockum, N.L. and R. Borasky, "Shadow Autcradiography of Beta Bmitting
Pamticles," Nucleonics 15, 110 (Nov. 1957).

Dockum, N.L. and J.W. Healy, “Sggz Diameter Method of Quantitative
Avtoradiography of Ruthenium Particles in Lung Tissues,”
Stain Technalogy 32, No. 5, 209 (Sept. 1957).

HW Documents:

Dockum, N.L., E.J. Coleman and G.S5. Vogt, "Detection of Plutonium
Contamination in Humans by the Autoradiographic Methed;”
Document. HW-5175k (UNCLASSTFIED) Sept. 3, 1957.

Bair, W.J., "Calculation of Maximum Permissible Concentration in Air,
MPC(a5p) for BalO60, Particles," Document HW-52287 (UNCLASSIFIED).
October 1, 1957.

Ballou, J.E., "Effects of Age and Mode of Ingestion on the Absorption
of Plutonium,” Document EW-52895 (UNCLASSIFIED) October 7, 1957,
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OPERATIONS RESEARCH AND SYNTHESIS OPERATION
MONTHLY REPCRT

November, 1957

ORGANIZATION AND_PERSONNEL

A. D. Wiggins joined the staff of Experimental Statistics on November 11, 13957.

OPERATICNS RESEARCH ACTIVITIES

Economic Studies

Work continued on the study of the economic evaluation of long term planning
with respect to capital expenditures, and the relationship of product value to
historiecal operating and capital costs.

A project outline for inmput-output and activity analysis of HAPC wes completed
and the proposal for this project is being prepared.

A series of discussion papers concerning economic concepts relevant to HAPC
management problems has been planned, and the first of this series, dealing
with economic cost concepts, was completed.

Matrix Method of Cost Alloecation

A report has been prepared covering the use of matrix methods to allocate
costs to end products, and will be issued in December.

A detailed example gerving toc illustrate the new cost concepts developed is
nearing completion, end subsequent reports will discuss & new systematic
spproach to providing cost center cost {nformetion and related matters.

CPD Control Study

Finel arrangements for an intensive study of the CPD measurement and control
system have been made., Primary purpose of this study is to define and delin-
eate the conirol system so as to enable the determination of reguirements for
satlsfactory SS accountability, process control, and product evaluation. The
initlal effeort is being primerily directed toward defining product flows be-
tween operating units and evaluating the measurement system in current use.

STATISTICAL AND MATHEMATICAL ACTIVITIES IN SUPPCRT OF RESEARCH PROGRAMS

2000 Progrem - Reactor

A statistical analysis of numerical integration techniques used to estimste
fuel element eross secticnal nmeutron flux from empirical indicator pin
values was completed.

25026 ’
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LOQO Program - PRP

Further discussions were held with Ceramic Fuels Development Operation con-
cerning the design of an experimental program to investigate the dependency
of hot pressed U02 powder maximum density on temperature, pressure and time.

A formula for the coefficient of total linear thermmsl expansion in fuel =lements,
assuming s lengthwise cosine temperature gradient, was developed for Cermmic
Fuels Develcpment Operation.

6000 Program -~ Blological Research

Second crop data from = Plant Wutrition amd Microbiciogy Operation =xperiment
to_investigate the effects of various Ca compounds in the =201l on the uptake of
sr90 by plants were partially anaiyzed this month.

The Plant Nutrition and Microbileology Operation also requested assistance cn the
affects of radiation on the growth of yeast populations. In this connection a
biblicgraphy on population growth curves in general, and on the growth of yeast
populations in particular, is being compiled.

The Radicecology Cperation is interested in the uptake of radioactivity by
various organisms in an aquaetic community. A bibliography is being compiled
on the mathematicel aspects of ecology and the ccneept of the fcod web.

At the regquest of Experimental Animsl Farm Cperation, statistical assistzance
is being provided in connection with the determination of the effectiveness of
Ca as a preventor of the deposition of 3r

STATISTICAL AND MATHEMATICAL ACTIVITTES FOR THE FRODICT DEPARTMENTS

FUELS PREPARATION DEPARTMENT

Process Control

.Discussicons were held with perscnnel of the @uality Tontrol group oo the aost
advantagecus use of control zhartg in gensral. and the use of such charts on

I and E fuel element canning procesges in partiszuwar. 6 waz smphasizsd that
control charts should be more than 2 historical picture, and thut “out of
control"” points should indicate the advisability of taking famediate -~orrective
action.

The residual chemical concentration in the fuel 2lems=ut elch wachine waz re-
lated to the number of units processed using past data. Baged on tne e3ti-
meted relationship; good egtimates of +this concentraticn <an be found by know-
ing the process throughput, resulting in a reduced am>int »F sampling and
analytical work required for control purpeses.

Acceptance Sampling

Graphs were constructed showing the ralationsalp betwesn tewr p@daptlir réantive
ity values and shipper isctopic anslyse: for enriched so.ld wlugs Further
work along this line is planned with tpe intent = eventualliv settiag ur

acceptance plans for incoming shipmentz using reactiviiy valuss

12651 7¢
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Further discussgions were held with vendor liaison persconnel on various problems
associated with the acceptance sampling of incoming materials. GSpecific
attention was given the problem of assuring that the vendors have adequate
quality contrel plans in operation, since the scceptance plans in use here pred-
icate that the material received comes from contrelled processes.

Qther

Control limits for absenteeism in Fuels Preparation Department are being calcu-
lated. These are being found for each component on & monthly basis.

IFRADIATION FROCESS:NG DEPARTMENT

Rupture Analyses

The study was compieted of the feasibility of using certain reject data to pre-
dict whether or not s given lot is itkely to contain a fuel eiement which fails
in & reactor. Bsazed con ter month’s historical data. the particuisr linear
combination of reject rates which maximized the difference between lots which
did or did not contain o fajlure was estimazed. The resuiting function did not
permit a very distinct break between the two types of lots, but some significant
results wers found with respect to individual reject categories. A complete
report will be issued in December.

Assigtdnce wag given i1n the interpretation of data cbtained by classifying
failures with respect to the immediacy of occurrence afrer a gtart-up.

Attempis are being made to use recent data to re-egtimate in a quantitative
way the combined effects of exprsure and power on fuel element faillure rates.
Preliminary investigation cf hot zpot failure dats indicates that an inter-
action between the power and exposure «ffects exists.

Production Test Analvsis

An analysis of partial data from Protection Test PT-608 involving dingot metal
was completed. This analysis wes perfcrmed on data from five tubes of alter-
nated charges, with recrystaliized dingst metal and regular metal being charged
in each tube. Further deta from thisz production best are being gathered.
(AW-5393C RD, "Analysis of Dimensional Data from Five Tubeg of Recrystallized
Dingot Metal {PT-608)," November 26, 1957.;

Other
A sequential test useful in reaching & decision as to what proportion of fuel
element failures occurring within the charge-discharge zone at the C reactor

will be clasgified as stuck waz designed.

CHEMICAL PROCESSING DEPARTMENT

Final Product Specifications

The tclerance statements which eccompany weapons parts shipped to Log Alamos
in order to demonstrate conformity with specifications were computed for
those parts shipped during the third quarter of Calendar Year 1957.
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Other

A mathematical-graphical routine was developed to aid in determining the
nuzber of each type of fuel element present in a mixture, when only the
total number and total weight 1s known,

OTHER STATISTICAL AND MATHEMATICAL ACTIVITIES

Activities for Other Operations

Further work was done in connection with the activities of the Task Force an
SS Accountability problems existing between the Irradiation Processing and
Chemical Processing Departments. Based on estimate of wvariation furnished by
other members of the Task Force, an investigation was made of the uncertain-
ties that would be expected to be asgoclated with the parameter estimates in
the proposed testing program designed to firm up plutonium yields as & function
of exposure. A report on these findings was circulated among the Task Force
members.

Bias correction equations, made necessary by the computational use of average
values as opposed to individual tube values, were developed for the most recent
set of equations for predicting plutenium formation and U-235 consumption as
functions of exposure for different slug gecmetry-reactor combinations. These
are being incorporated in a handbook for SS Accountability use, together with
their generalized derivation.

Work was done on estimating a calibration curve for the C-1 tank based on

three recently conducted calibrations. A table giving tank volume ss a function
of mancmeter reading will be constructed. The details of the study will be
included in a document to be issued shortly.

The stﬁdy on methods of giving relisbility limits for the amounts of uranium
at varlous stages in the 300 arems iz continuing.

A preliminary study was made of the type and amount of mathematical analysis
neceasary to provide Electrical System Planning Operation, R & U, and Electrical
Design Operation, Construction Engineering, with routine electrical network
analyses. It 1s hoped that methods can be developed o wske routine load, short
cireuit, and stability analyses on HAPQ's 702 computer, and thus ssve purchasing
these serviceg offsite.

Activities within HLO

Mass spectroscopy data on the U-235 isctopic content of the September couposite
of UG, production were statistically analyzed and the results reported to
Spectrochemical Analysis Operation {HW-53676, "Statistical Analysis of September
Composite U-235 Data,” dated November 20, 1957!.

Statistical evaluation of referee and standard analyses was continued for
General Chemical Analysis Operation.

A discussion wes held with Radiological Development Operation concerning the
design of an experimenial procedure to calibrate bicassay photometric equip-
ment.

12635151
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Purther discussions were held with interested personnel of the Radietion Pro-
tection Qperation on the general topie of probabilistic models which simmlate
retention and excretion of radioactive deposition in humans.

Statistical consultation 1s currently being provided toc Critieal Mass Physics
on & problem Involving linear regressicn analysis.

In econnection with the envirommental monitorihg study, the evaluation of Ijzy

data obtained from stack emissions, analysis of rabbit thyroid, and analysis of vege-
tation samples continued. A progress report on the interstatlon correlaticon

of rabbit thyrcid date for FY-1957 was prepared.

Statistical and Mathemnticel Research and Development

Mathematical investigation of the distribution theory of generalized linear
estimationin a structural equation wes contimied this month.

Ap investigation has heen started of the mathematics involved in the extrapo-
lation, interpclation, and smopthing of stationary time series. This compara-
tively recent branch of mathematical analysis has potentially s wide variety
of fields to which it can be applied.

OFFSITE VISITS AND VISITORS

There were no offsgite visits or visitors during the month of November.

C. A. Bennett, Mansger
OPERATICNS RESEARCH & SYNTHESIS

CAB: jbk
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_ : F-1
i EHE RADIATION PROTECTION OPERATION

MONTHLY REPCRT - NOVEMBER, 1957

A. ORGANIZATION AND PERSONNEL

Organization

No significant changes in organization occcurred.

Force Summary 10-31- 11-30-57
Exempt L L
Nonexempt 177 153
Total 221 - 197

B. ACTIVITIES

The responsibility for providing radiation monitoring for construction forces was
transferred to the respective landlord product departments on November 15. Coverage
for these forces was provided up to the transfer date without incident.

High dose rates contimued to be encountered during experiments conducted at Blology
facilities. A difficult task of removing a Six-ton hood in one piece from cell #1
in the 231 Building was accomplished with excellent contamination control. The
removal of cell cover blocks from H cell in the Redox plani caused temporary dose
rates of 15 to 60 mr/hour to employees in the immediate vieinity of the building.
An employee in the Hanford Laboratories Operation lacerated his thumb con a piece of
equipment in the 234-5 Building. Contamination in excess of 80,000 d/m Pu was meas-
ured on the thumb, dbut the wound appeasred to be free of contamination.

Additional shift coverage was required at the 305-B experimental pile. The increased
work load is expected to extemd to Janusry. High level skin contemination with
americium occurred in the 329 Building. Decontamination was difficult, buti success-
ful.

A query from the AEC-HQOO was received regarding HAPO's state cof preparedness for
radiological disasters. A prompt review was made apd submitted to the General

Manager for forwarding.

Training lectures and demonstrations on various pheses of radiation protection were
presented to a large number of RPC and customer personnel as well as 60 employees
in 300 Ares Power apd Maintenance. Radiation protection talks were also glven to
300 teachers in a curriculum workshop at a Richland school.

A detailed report of Radiation Monitoring is contained in HW-54027.

Regional Moniteoring

The average daily stack emission of 1131 was 1.2 curies. The higher-than-normal
emission rate was caused by a single release of 13 curies from the Redox plant due
to a faulty silver reactor. The concentration of 1131l and other fission products
found on vegetation decreased by a factor of 2 to 5 from Octcber and was attributed

oo veadiirtian Twn tha Pallent AP hewh Ashric
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About 3 square miles southwest of the 200-West Ares were contaminated with ruthenium
particles as a result of the burial of contaminated equipment from the Redox plant.
Particle density ranged from three to six particles per 10C square feet. At month
end, particle movement appeared to be stabilized by the rainy weather.

The apalysis of raw water at 100-F Area showed an average of 6.5 per cent of the
contimuous occupational MPCay. Raw water at the Pasco filter plant showed an
average of 1.8 per cent of the continuous occupational MPCqhy.

A detailed report of waste disposel monitoring is contained in HW-33k2g,

Exposure Eveluation and Records

Several CPD employees received some face and nasal contamination from ruthenium
contaminants which were released when a burial box was inadvertently punctured
during burial operations in 200-West Area. Biocassay and body monitor analysis
indicated insignificant body deposition.

One case of plutonium deposition occurred to a CFD employee as a result of a minor
injury. Analysis of recoversd blood and excised tissue showed a total of about
6,000 ¢/m Pu. Initiasl biocassay sample results and a survey with the body monitor
erystal indicated an estimasted deposition of less than 10% MPL. The total number
of caeses of plutonium depecsition on record is 210.

Two radiation incidents cccurred invelving technical overexposures te three employees
in the product departments. The maximum dose received in these cases was 610 mr.

Arrangements were ccmpleted for storing current expeosure records, which are now kept
on magnetic tape in the 3705 Building. This is a disaster precaution to avoid loss

of records in current use.

Procurement of new bicassay sampling equipment wes delayed when AEC-HQQ withheld
approval of the purchase requisition on the basis of excessive costs -- approximately
$18 per container for an order of 1000 containers. An improvement in the container
provided for participants in the bicassay program is badly needed. The situation

is under re-examination.

Radiological Development

The equipment for the badge processing machine arrived as scheduled. Fabricatiocn
of the prototype was initiated in the Technical Shops. A target date of 2-1-58 was
established for completicn of the prototype. While fabrication of the basic equip-
ment is in progress, development and design of refinements will proceed.

Additional data were collected on alierpate aperture sizes in the densitometer used
to read badge film. Preliminary resulis indicated that the use of two apertures,
one above and one below the film, decreased the "fringe" effect noted at the edge
of the shield locations.

Studies were conducted to.determine the effectiveness of some of the conventional
skin decontamination agents on organic coolants. Unirradiated MLFB (moncisopropyl-
biphenyl) was readily dispersed with Phisohex and water. Tide gave slightly pocrer
results. The eutectic mixture was not dispersed by soap and water.

. ANAICRE
1255134 nEM 001
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No further work was done and none is presently planned on "equipment” decontamination.
A report is in progress on the studies which have been conducted for decontamination
of reactor piping. Experience with the reagent recommended, Turco 4306B, in other
applications will be noted in the repcrt, along with recommendations for using the

decontaminant.

A usable circuit for the low-level pencil reading device was obtained. Tests of
pencil meter leekage and other performance charscteristics are being conducted with
~he eguipment. Further development of the circuit to improve range and sensitivity
prozeeded. The present circuilt hes good sensitivity at a dose of 5 mr or greater.
At less than 5 mr there is a variation of about C.5 mr.

At the request of the Calibration Operation, two prototype fast neutron dose rate
meters are being prepared for field testing. The double moderator desigp of the
'Radiological Physics Operation was slightly altered and fabrication is proceeding.
Partially enriched BFy tubes were cbtained and tested. In conjunction with Exposure
Evaluation and Records Operation, a calibration check of neutron film was initiated
using plutonium fluoride as source material.

Calibrations

A revised replmcement and retirement schedule for portable radiation monitoring in-
struments was prepared. The net effect was a reduction in the FY 1959 budget from
the previous $47,000 to about $7,000.

Drawings and specificetions were reviewed and up-dated started for procurement of
radiation monitoring instruments for the plutonium recycie reactor program.

Radiological Consultation

At the request of the Irradiation Processing Department, preliminary design criteria
for the proposed recirculating-water production reactor were reviewed in cooperation
with Biology and Chemical Effiuents Technology. Comments were drafted for immediete
reply, and additional studies in Hanford Laboratories were instigated for completion
by December 31, 1957.

A preliminary review was made of the date from the year 1954 for radiation exposure
during diagnostic examination at Kadlec Hospital. This work indicated that further
studies on the dosimetry for children under 10 years of age are required in order
to provide accurate estimates. If it is assumed that all torso examinations are in
the direct beam and values for the dose/examination from the literature are used,
an estimated total of 0.6 roentgen to the gonads to age 30 was obtaired from the
data.

Comments were made on a document on the treatment of plutonium inhalation case
studies. An extensive series of notes on the dosimetry of particulate materials in
the lung and factors relating to the hazards of such particles was made for trans-
mittal to the Subconmmittee on Inhalation Hazards.

A recommendation to institute studies of the nature of the mechanism responsible

for the formation of radioisotopes in the reactor cooling water was mede to Chemical
Research. As the plant approaches the limits which have been set for radioisotopes
in the Columbia River, more basic studies on the mechanism responsible for these
isotopes are required.

P2H81 23
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Consultations were held on the proposed AFSWP training program to be started next
month on tie Radiological Physics Fellows training program and on the proposed short
course in radiation protection.

Radiological Dizaster Studies

A draft document on the limits to be applied to focd and water during fallout condl-
tions was reviewed. An alternmate derivation of one of the equations and some sug-
gestlions on the philosophy of application of permissible limits to emergency
conditions were included.

A brief discussion of the consequences of a reactor disaster and the needs for
biological experimentation was forwarded to Dr. D. Bruner of the Division of Biology

and Medicine in Washington, D. C.

Internal Exposure Studies

A rough draft document prepared by Dr. S. R. Bernard of the Osk Ridge National
Laboratory was reviewed. This document derived new maximum permissible limits for
uranium based on the studlies with humar patients. It was indicated that the reten-
tion and excretion equations, which were derived in this work, were mutually
inconsistent. A review of the basic data indicated that this was probably due to
variation between individuals in the retention and excretion of uranium. Since only
five cases were available, the use of conventional statistical methods in arriving
at the conclusions caused bias in the final answer. Consistent excretion and reten-
tion equations were derived which represented the experimental data adequately.

Some calculations were made with these equations tc provide a method of interpreting
uranium biocassay in terms of the quantity of wranium in the body. These calculazions
are not as yet completed.

C. EMPLOYEE RELATIONS

Safety and Security

There were two medical treatment injuries for a frequency of 0.65. No security
violations occurred.

Sggsestions

Eleven RPC suggestions were adopted with the awards totalling $165. PBignht suggestions
were received for evaluation by RPO.

Relations

An evening meeting was neld for all exempt personnel. The attitude survey and
sglary plan were discussed.
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REGICNAL MONITORING

The general findings are summarized in the following:

Average
Activity Activity Density Trend*

Sample Type and location Type ~ sue/ce Factor
. ’ factor

Drinking Water and

Related Materials

Beniton City Water Co. Well alpha 1.0 x 1O'8 _ --

100 Areas beta (0.01 to' 1.3) x 1¢3° --

200 Areas beta (0.8 to 1.3) x 106 +7

Pasco, Kennewick, McNary Dam beta {0.05 to 3.9) x 10~ --

Backwash Solids -

Pasco Filter Plant ~ beta 0.23 /uc/gm --
Backwash Liquids -

Pascc Filter Plant beta k.3 x 1076 --
Anthracite, Sand Filter - ,

Pasco Filter Plant beta 3.8 x 1067 fuc/gm -2

Other Waters and
Related Materials

200 West Wells beta <2 x 1077 to 3.0 x 1073 --
200 East Wells beta <2 x 1077 o 5.5 x 1072 -
Wells Near 200 Areas beta <2 %1077 to L.k x 1076 -
Outlying Wells beta <2 x 10-T to 3.3 x 10-7 --
Columbia River -

Hanford Ferry beta 5.1 x 1072 --
Columbila River -

Below Reactors beta L.3 x 1072 --
Columbia River -

Paterson to McNary heta 8.0 x 1077 -2
Columbia River - Mud beta (0.2 to 4.8) x 107 +2
Raw Water - Qperating Areas  beta (0.008 te 3.2) x 1077 --
Reactor Effluent Retention beta 14,000 %o 45,000 ﬁuc/sec/reactor --

Basinz *o River (0.h to 1.2) x 1072 -—-
Reactor Effluent Retenticn  alpha < £.0h juc’=ec/reactor --

Basing t~ River <5 x 16-9 --
I-131 in Farm Wastes to .

River I-131 1.0 x 1¢77 --
I-131 in Columbia River -

Hanford I-131 9.6 x 1678 -

% The trend factor shows the n-fold increase (+) cr decrease (-) from last menth,
where the values cf n less than 2 will not be noted.




Sample Type and Location

Atmospheric Polluticn

Groes Alphae Emitters
Gross Dose Rate -
Separations Areas
Gross Dose Rate -
Residential Areas
Active Particles -
Separations Areas
1-131 Seperations Areas
I-}131 Separations Stacks
Ruthenium - Separations
Stacks
Active Particles - Wash.,
Idaho, Ore., Mont,
Active Particles - Project

Vegetation

Environs of Separaticns
Areas

Residential Aresms

Eastern Washington and
Oregon

Fission Products Iess I-131

Wash. and Qre.
Alpha Emitters -
Separations Areas

wi-5396. YEERN

F-7
Average

Activity Activiiy Density Trend*

Type ,ue/cc Factor
alpha (<0.2 to 6.4) x 10715 --
beta-gamms, 0.7 to 4.1l mrad/day --
beta-gamma C.4 to 1.7 mrad/day -
beta (1.9 o 5.2) x 10713 -3
1-131 (2.0 to 3.8) x 10713 -7
I-131 1.2 curies/day +3
Ru-103-106 < 0.02 curie/day -2

-- 0.006 to 0,028 ptle/m3 -30

-- 0,006 to 0.034 ptle/m3 -3
1-131 5.0 x 107 juc/am -3
I-131 7.0 x 107 uc/gm -2
I-131 1.6 x 1076 /uc/gm -10
beta 1.1 x 107k /uc/gm -2
alpha (0.04 to 1.0) x 1072 /uc/gm +2

* The trend factor shows the n-fold increase (+) or decrease (-) from last month,
where the values of o less than 2 will not be noted.
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RADTATTON MONITORING Hantford Minor & Major Year to
Laboratories Construction Others Nov. Date
Special Work Permits 2000 234 167 2501 28,923
Routine and Special Surveys 1080 221 225 1529 25,018
Air Samples 21kl 107 256 2507 25,855
Skin Contamination 5 2 ] T 202
*Class II Radiation Incidents 0 Q ' 0 0 1
**Clags I Radiation Incidents 0 0 2 2 B
EXPOSURE EVALUATION AND RECORDS :
_ Peneils Paired Readings Paired Readings Loat
Gemma Pencils Processed 180-280 mr Over 280 mr Readings
Novenber 134,362 12 5 9
1957 to Date 2,226,734 137 115 ok
300-L Area
November 1k, 206 6 2 0
1957 to Date 107,764 28. 14 11

Beta-Gemma Film Badges .
Badges Readings Readings Readings Lost Average Dose
Processed 100-300C mrads 300-500 mrads Over 500 mrads Readings Per Film Packet
mrad{ow)} mr(s)

November 22,101 5he 17 1 T0 2.19 5.60
1957 to .
Date 452,988 7,414 287 &7 805 1.75 2.95
Slow Heutron Pencils
Pencils Paired Readings Paired Readings - Lost
Processed 4.12 mrem Qver 12 mrem Resadings
November 3,844 L5 & il
1957 to Date 31,212 Lol 123 23
Fast Neutron Film Badges Badges Readings Lost
Processed Above S50 mrem Readings
November 1,000 3 2
1957 to Date 10,784 ' 9 13
Bicassay ) _ November 18957 to Date
Plutonium: Samples Assayed 1,575 13,418
Results above 2.2 x 10-9 uc/sample Lo T
Fission Product: Samples Assayed 1,650 14,607
Results above 1.3 x 10-° uc FP/sample 4 19
Uranium: Samples Assayed ha7 4,439

*HLC Radiation Monitoring Customers
**(Qther Plant Components

»1 A RITITN
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Urepium Analyses

F-9

Following Exposure

BW-539

g

Following Period of No Exposure

Units of 10-9 uc U/cc Units of 10-9 upc U/cc

Kumber Number
Sample Deseription Maximum Average - Samples Meximum Average Samples
Fuels Preperation 21.80 5.15 53 7.05 2.53 39
Henford Laboratories 31.10 7.93 19 12.50 3.73 19
Chemical Processing 11.10 7.59 116 32.80 5.63 105
Chemical Processing¥* 175.70 25,20 Lo 17.80 5.76 17
Speciel Incidents 12.90 L,o7 3 - - --
Random 2.03 0.68 16 - -- --

*Samples taken prior to and after a specifiec job during work week.

Tritium Apsalyses

Samples Assayed

Thyroid Checks

Checks Taken
Checks Indicating .0l pc

Hand Checks

Checks Teken - Alpha
Beta-Gamma

CALTBRATTIONS

CP Meter
Juno

M
Other

Total

Personnel Meters

Badge Film
Pencils
Other
Toctal
Miscellaneous Special Services

Totael Humber of Calibrations

ARK:bh

PZug it

November 1957 to Date
0 59

42 360

Y 1
53,537 572,401
51,52k 526,216

Number of Units Calibrated

November 1957 to Date
1,022 11,388
352 3,894
1,357 15,001
208 1,968
2,939 32,251
792 22,098
9,716 70,286
362 2,hQT
10,870 9h,Bll
Lz 5,862
13,851 132,924

Al oo

Al R. Keepe, Manager
RADTATION PROTECTION

g -
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LABORATORY AUXILIARIES OFERATION
MONTHLY REPORT - ROVEMBER, 1957

General

Safety performance of the Operation was considersd satisfactory. There were no
major injuries; the minor injury frequency rate was 2,44 per cent which is sub-
stantially the same as Octcber experience,

The absenteeism rate was 3.68 per cent, a decrease of about 1.13 per cent below
Octcber experience.

Thers ware no securlty violations charged to the Opermtion for the fourth con-
secutive month.

No grievances wers filed and the grievance involving craft jurisdiction submitted
by the sheet metal craft last month was congldered settled at Step I.

Facilities Engineering Operation

Responsibilities for performance of work on Project CG-ThT7, Plutonium Fabrication
Pilot Piant, are being turned over tc the Manager, Reactor and Fuels R&D affective
December 2, 1957. Our efforts on this project to that date have consisted of all
vork necegsary to cbtein AEC authority and to perform lieison functions for scope
and detail design--with an interim authorization of $100,000 for this project of
total estimated cost of approximately $4,000,000. The scope work is 100% complete
and detail design is estimated to be approximately 10% complete as of December 2,
1957; funds expended for work to this date will approximate $117,000.

There are currently 31 active projects in HLO excepting the PRFR. Twenty of these
are fully authorized. Two are authorized in part., Six ere awsiting action of the
Commission and three are in project proposal preparation stage. Authorized funds
amount to $3,910,000 for total current project activity estimated st $1h,635,000.

Work is underway on all FY-1958 budgeted line items.

Deta is being compiled and arrangements being made with HLO components for initi-
ating budget study work,

The current status of HLO prcject activity is summarized on the attached report.
The followlng is the status cf job iiems currently asctive in FEO:

a. Contaminated Waste Chute, 327 Bldg. - Construction Operation will start work
on 12-9-57.

. Thermal Expension Layout - Sponsor's Contact Engineer tied up on other work.
Regquests to be contacted again 12-5=57.

c. X=Ray Diffraction Sample Holder - Completed by sponsor.

d. Impact Tester - Sponsor requests job be held in abeyance until aftesr 1-1-58,

e. Hot Microscope ~ Sponsor requests job be held in abeyance until 1-1-58.

f. Mcdificetion of Elevator, 327 Bldg. - Inactive at present.

UNCLASSIFIED
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g. Vacuum Air Sampling System, 108-F Bldg. - Project proposal writien. Held
up pending study of avallability of funds.

h. Hood Repair and Relocation, 329 Bldg. - Work proceeding.

i. Fabrication and Installation of Pig Fesder Stalls, 1l4l-F Bldg. - Work complete.
Job closed out.

J. 100-F Pasture - Work complete. Job closed out.

k. Winterize 108-F Train Shed Air Conditicner - Installatisn of conditiorner 95%
complete and aystem in opesration. ipe lagging end housing insulaticn scheduled
for completion by 12-9-57.

1. Installetion of Heating Ceble and Insulation of Manurs Auger, 141-N Bldg. -
Work Order issued to 100-F Maintenance, Work proceeding,

m. Whole Body Animal Counting Room, 141-F Bldg. - Work Order A-57831 issued %o
Constructicn Operation.

n. Re-route Steam Line, 141-F Bldg. - Estimate received from IPD Maintenance -
$46h, By egreement of the temants this work will be deferved until FY 1959
dus to lack of funds.

©o. Dog Pen Drainage and Kennel Repair - Werk completfe,

p. Controlled Temperature Room - Deferr=d un#%il FY 1i359.

gq. Correct Leaking Pump Seals in Plating Laboratery, 3C6 Bldag. - A Work Order
has been received to specify and procure two mechanizal seals, The specifi-

: cation is being prepared. '

r, Het Mop, 146-FR Roof - Complete.

g. Correct NWoisy Heating Coil in 3760 Bldg. - A venting system was installed
after which it was apparent that back pressure was building up in the zun-
densate return piping. This piping was zlmaned cut aud some sestisns repiazed.
The noise has stopped.

The following maintenance and building enginsering work was perfirmed:

8., The maintenance and operaticn cost study for 300 Area HID propertiss was
complated,

b. A report on conditions of women's rast rooms was completed.

c. FPlans are being deaveloped for better 3pasc utilization in Library and Files
Building.

d. A new propens tank is being installed in “rne 3CC Arex, This new tank iz 2 1odae
vesze]l end will take the p*ace o2 an exis—;uz vassml,

~, A study and plans are being f :mu.a*ad swAsy havder gpace wiilizaticoo fo 370
Building. This plan will all-w for a*aaﬂg-menr ¥ F¥D ﬁnd HiD parsommel,

f. Disposal of P-1l propertiss is in pr:guvoba The cootamona+ted Butler ~ype buili-
ing and exlusicn are fanze will remalsn in place. ALL zhher fa:iliftiss ar» being
removed,

g, An overload con the electrizal syshem caused a skord sireui®t in J=i-F Bulliing
3ystem. Damage was ccnfined to “he sys+em, resiitirg o replacsment <f breager
box and service drcp. These new i*ems will Te sized iz Largaer tapatiti=si. A4
rower demand study wilil be made on *his building,



UNCLASSIFIED G-3 m-s30- SN

h, The procurement and iunstallaticn of the Shielded Cave in the 325 Building
(AR-5T-HL2-L7) is approzimately 95% complete with a tctal of $20,393 expensed
and a remaining balance of $937. Work remsining consists of instelletion of
lights, placing front brick, ncmenclature and disgrams, and cold tests,

i. Remedial work on the heating system in 30€ Building has resulted in replace-
ment of all fan bearings, alterations to the condensete piping in the equip-
ment room and rehabilitation of the building contrsl system.

J» The engineering survey of HLO code vessels and systems is approzimetely 30%
complete.

k. ‘A roof has been placed over the gas cyliinders cn the 326 Building and losding
dock.

1. An investigation cf the roof on 146-FR Bullding after leaks were detected
during a rainstorm resulted in resurfacing the entire roof area with = hot
agphalt roofing sompound.

The drefting operstion has a heavy backlcg of work. Approximstely 290 drawings
vere produced cr revised during the month and about 8700 square feet of prints were
preduced. Mejlor designs completed or in process are:

{1) "Cesium Isolation and Packaging". This design %o provide equipment
for the remote handling end conversion of liguid Cesium to the powdered
state, auvtomatiz camning and placing in casks ready forxr shipping.
Design 1% complete.

(2} "15 Tor Caek Dolly". This apparatus desigred to handle and transfer
15 tor shipping casks within the 327 Radio-Met Building.

(3) "Precisiom Tool Grinding Fixture". Zquipment designed for the pre-
cision grinding of lathe cubtting tools.

(k) "Prese Bood for M.T.R. Fuel Plate Program”. Hood was designed to
contain 200 ton press,

(5) "Pluidized Bed for Oxides”. Apparatus was designed for increesing
the quality of Uranium Ozide reduction (U03 to UDp).

(6) "Oxide Fuel Welding Elements". Supports and powered rolls for weid-
ing nested tubuler oxide fuel elements are being designed and drafted.
This equipment to be used on conjunction with vesuum welding hox,

Technical Shops Operaticn

Total productive time for the month was 11,269 hours., The ictal shop werk backlog
is 22,720 hours of which 50% is required in the current month, with the remainder
distributed over a six month period. Overtime worked during the month was 2.1%
(326 hours) of the total mvailable hours.

Distribution of time was as follows:

Man Heours ﬁ of Total

Fuels Preparation Department THBL 13.2
Irradiation Processing Department 1810 6.0
Chemical Processing Department 100z 8.9
Harnford Laboratories Operation 6763 60.0 -
Construction Engineering Operation 2 -
Miscellanecus 208 1.9
— URCIASSIFIED
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Customer demands for service remained firm in all compenenta and incresased in

the Glass Shop. A reduction in requests for priority service amd keen, judicious,
scheduling of the work permitted a reduction in overtime work from 3.9% the previous
month to 2.1% the current month.

Safety and security performence was considered satisfactory with no major viola-
$ions, A reduction in the minor Injury rate has been nctad for twe consecutive
months with nc velid explanation as to cause.

Absanteeism decreased from the previous momth and is nmow within the esteblished
parameters, .

No grievances were filed and the Jjurisdlcticnel grisvance receivsd the previous
month from the sheet metal craft protesting work assigned to the millwright craft
i3 considered settled at Step I.

Technical Information Cperation

A number of changes were made during the meath %o furthker round oub the reorgani-
zation of the Technical Information Operation which was sffected in Septsmber.

Two members of the technical abatracting staff were essigned new respoisibilities
and a clerk weas tramsferrsd from the Document Diatributica & Flles group %c Report
Refarence & Publication.

The document routing portion of the mcdified IBM system was put Ints speraiion on
November 1, Final preparation of the master tape of tchal site acroumtabllifty Is
8t1ll pending. A final decision has not been mads <n whare the Xeypunching of
the input data {receipts, file record carda, and certifizates of deatrucztion)
will be done. The Office Prozedursa Specialist in Flnanslal Cperaticon has been
asked ft¢ study the matter.

The AEC's recent propcsal that the Patent Branca »eview all unslassifisd wechniral
documents prior to offsite ralease from Hanf-=1 scimtimusl to regquire omalderabls
time. The Manager of Technical Informaticn indtiated a leotdsyr ho send t: 4tbe
Patent Branch, asking that the pressai syshem e revieved £r adeguacy, and 1f 1%

{2 not found adequate, +that HAFC be givan mers fime - stuir the pr-prsal, Th=
Technical Information Operaticn alss arranged 4o (Bialn Informatioo from the
Departments regarding a propsssd system of zanegovizing reporii fir patent pur-
peses, Reports in the suggested 2ategories would net criinaxily resultc in invens
tions and would be excluded from the patemr® reviaw, aah somments nad baan raoeived
by the month's end.

A proposal wes received from Relaticns & Uhiliviea Opmration suggesting ~hat.
classified deoument delivery be z:mbined with the reguiar plant mail runs. Although
thig procedure has been used in *he pas® and was aband. sed, 1w was egreed to 3Tuly
the ma*tter agmin. The Offiza Preasdurss SpecZalist in HLO's Financial Operaftion
has been asked %o review the propcsal,

fZUoiLs ONCLASSTFTED
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The Manager of Technical Information attended the annual meeting of the Technical
Informetion Panel in Los Angeles. Pricr tc the meeting the Library & Document
Committee, of which he is chairmesn; met for two deays to (1) comsider the results of
an AEC survey of card catalegs, mnd (2) mssign priorities in updating bibllographies
on which TISE is working. Main items on the Panel agenda included procedures for
patent review of unclassified documents,technical information packet and exhibits
for the Geneve Ccnference, technical bocks about and progress reviews cf the ARC
programs, Russian translation problems, etc.

A task force of personnel from IPD, FFD and HLO have prepared proposals for revising
certain ARC classificaticn guldes., After the HAPO members of the HOO Classification
Comittee have studied the preposals, they will be submitted to the entire Committee
for spproval and transmittel to the Divisiosn of Classification in Waeshington. It is
believed thet these changes in the basic AEC guides must be made before the AEC can
accept revision of the Hanford Classification Guide. In the mantime we are pro-
ceeding with the revision of the Hanford Guide on the assumption that the proposed
changes in the AEC guides will be adcpted.

Work volume statistics for the month of November are as foliows:

October November
Documents routed ard discharged 17,338 17,506
Documents received from offsite 1,651 1,382
Documents issued (includes offsite) 13,806 15,352
Decuments sent offsite €,246 2,593
Documents filed 7,924 6,224
Packages prepared for offsite 1,405 2,593
Documents pickéd up and delivered 29,517 21,536
Holders of classified documents whose files were 10 87k
inventoried
Copies of documents destroyed 5,403 -4 L68
Copies of deccuments retired to Records Cenmter hok 1,270
Copies of plant mamials revised 353 595
Decument titles recelled for correciion downgrading.
destruction and other reasons
Recalls in process 192 276
New recells from offsite | 1h L3

[
g
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Qctober November

New Recalls from Hanford 1ky 43

Recalls completad 80 h
Documents faqueated by HAPC persocnnel

Total requests received 3,140 3,083

Document requests filled 1,973 1,966
Docunent reserves

Documexnt requests unfilled and pending 267 167

Requests filled 597 750

Cycle document holding inventories for Octcber and November were run during the
month, These Inventories are the flrst since conversion to the medified IBM systen.
From all indications, the inventory listings are accurate. Discrepancies which
have been brought to light are due to Files clerical errors.

The inventory of documents in the Records Center was complested on November 18,
A total of 1,314 boxzes (63,990 copies) were inventoried.

The Imventory Clerks have been reconclling dizcrepancles resulting from the recent
IBM conversion. The major item was determining whet R & D reporis wers received
since January 1, 1997, During the conversicn the R & D report informaftion was
dropped from the tape. Since an anmmual inventory of R & D reperds is requirei,

it i8 necessary to recongtruct the lost informaticn before taking the 1997 inven-
Lory.

Satisfactory progreas was made cn the foilewing projests duzing +th: menths

1. HW-52271, "Corrosion of Selected Metals Under Radischemical Envircnment:
A Bibliography" was typed.

2, EW-52736 RD, "Heanferd Comtridutico te the Plutonium Notsbaok™ was issted
during the month.

3. Both the July and August isgues of the "Summary Report <f Hanfsri Research
and Development” were issued.

L, Approximately 1,000 earlier project repcrns were reviewed fur prssible
abstracting and indexing.

5. The HAPO Series and Pericdic file was brough® qp %2 date by fa) pusving

to open-entry cards, and (b} preparing 2rv3s refersnces for mewly irsated
reports.,

| 20667 UNCLASSTFIED
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Radlographlic Testing Operaticn

Radlographic Testing Operaticn activity continued at a high level for November with
the number of tests more than double the number made in October. A total of 2601
tests were made of which 499 were radiographic exposures (including x-ray and gamma-
ray exposures) and 2102 were supplementary itests. The supplementary tests consisted
of work with dye penetrant, dimensional checking, eddy current, magnetic particle,
and ultrasonics. Work was done for 16 different organizational components repre-
senting a2ll of the operating departments and service cperations. A total of 1l
reports were issued detailing test findings with conclusions and recommended action.
Radiographic Testing Operation wae consulted or 15 different occasions for advice
and information regarding genersl testing theory and applications for other than
the jobs tabulated,

Detmils of work accompllshed are as follows:

A, Quelifications and Certifications

Various welders qualification coupons were examined to determine their
acceptabllity. Additional werk is being done in this eres on samples
previously contracted by the AEC for off-site examination.

B, As-Recelvad Material

Te meet 2 Hanford commitment for lomglitudinally welded stainless steel
Pipe to be sent to an off-site contractor working on a new vessel fabri-
cetion, an appreciable amount of pipe had to be examined tc find accept-
able pieces. This material appears tc be part of a larger quantity
existing on-site thet will require radiographic examinstion to be suit-
able for uge in Class I vessel fabrications.

¢, Fabrication

Two vegsel fabrications were completed this momth. The closure welds

on the Redox Slug Disgolver Tank were examined radiocgraphically and with
dye penetrants to complete the work on this vessel. Similarly. the final
welds on the TH-2 Purex Columm were exmmined completing the work on this
vaggel. On the L-cell packege the scope of the originml work has been
considerably increased because of the discovery of defective longitudinally
welded pipe used in the fabrication. In additicn, miscellanecus connecting
pipe joints are being examined to give as complete knowledge as possibple

of the quality of this critical vessel. Repair work has been identified
for the shop forces end it is apticipated that this work will be completed
in December. In the fabrication of a pressurizer vessel at White Bluffs

a problem was encountered with run-out of the bore of the principal ves-
sel. The difficulties encountered in machining this vessel put the thicke
ness of the wall in question. Since micrometers and calipers could not

be applied to the work, ultrasonic thickness testing was used to determine
if minimon wall requirements were met, The fabrication presented somewhat

ONCILASSTFIED
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of a problem because of the heavy wall thickness and the amsll dlameter
of the vessel. However, use of a fabrizated standard wes susceasful and
the wall thicknesses determined with satisfactory accuracy,

D. ZResearch and Development

The main research and develcpment effort was concerned with fwe major
projects. The first 1a the comtinuing effort om zirconium process tubes
whare satisfactory progress 13 being made in development of the vardous
tosts end theilr interpretation., Conslderable effort was expended in
obtaining information on a group cof 16 BDF-size tubes which are pars

cf a current development order cn which meme work i3z +2 be done. Eddy
current results indicated that all of the tubes comtalred imperfections.
Dye penetrant results on the outzide surface wars negative and cnly
partlial correlaticns were cbtained by radiographiz examination. Ultra-
sonic testz made on cne tube wers aliso negative, however, 2lose visual
examination did dlsclose a shalilcw gall mark, Borcscipe examinatiins
will be made on the remainder of the tubes %tc digcesver 1f there are
surface imperfectilcns exiating on ths ioside ddameders. In additicn to
the zirzonium process tubes sxamined a spacial “ube ~f carbcon sheel was
given partial covarage L5 determine its suitability for emergency use in
the KER Recirculaticm Loop. A large mumber of the Jdimsnsi-nzl  aeasure«
ments made this month were <n this btube. The shher major effort this
month in research and devalcpment assistance was rmzerned with MTR
fuel fabricetion being dome by the Plussnium Mstali.wrgy Opseation,
Various castings cortaining diffsrsnt all:y perzsctages were sxaminsi
for soundness. Work was atayied with upail:cyed sZuminum then addi*icns
made of uranium and plutsaium respsstively., Other zirconium tubing
examined during the menth insinded miscellanecus Lengths and diamsters
of longitudinelly welded thin wall tubing and 3-m= small diameter tubw
ing *o be used for FRP fuel element develspmen™ wirg, Mizszilansous
research and jevalopment work Zncludel an I & E wafar zlug > +4he
determination of wafer +thiskmass amd risenhatisn, anl 2 GEH & zmsoum
tube containing cerami: vafers and Laatsr+ f-r “he MIB “esting pr Zram.

E. Msaintenanzs

The D-DR Apes pressure vessel SUrVEY Work Was ~ Xp.ansl
the findings indicating that +tha majorisy oF the ~2a38ls wars n %
code quality. Reprosentative vassels in a3l 7% *h= turldings T =ass
two areas were examined. Additiznal bot shep subags S00ls were sramioed
for defects. Mest »f these 213 have priven *: bs satizfa~tsIry Sxo2ph
for diffizulties enciuntersd in “he spiral reamers woizh show a largs
tendency far cracking., Szme of the Aaffizulrty hsre would appezr +- b=
Improper bkeat ftreating, Anithew crank akaft from 4 di=sel  2aLn vas
examined as part <f =he prewentavive maintsrancs progrem W f the Heavry
Equipment Operati-n -f Transporenti-n., N diz-nriesisiezs ware £-und

in the nsrank shaft,

]
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F. Construction

The only comstructiom project worked onm this month was that involving the.
charging machine being built at 100-C Area. Variocus critical parts of
the machine were examined for manufacturing flaws., One cast carbon steel
cable guide was found to have sxtensive shrinkage making i+ unsuitable
for its intended use. The other parts examined were of an acceptable
condition.

Tast Statistics

No. of Ft, of Weld BRo. of
Component Tests or Material Pieces Description
A, Chemical Processing Dept. 13% 1h% 85 Stainless Steel
procesgs vessels

and piping.

B. Construction Engrg. Oper. 180 113 36 Stainless Steel
process vessels,

piping, and coupons.

C. Fuels Preparation Dept. 11 15-1/2 3  Carbon Steel
pressure vessels,

D. Hanford Laboratories Oper. 705 2957-1/2 213 Zr sand carbon steel
' process and PRP
tubing, Al, U, and
Pu castings. I & E
wafer element.
GEH Aasembly.

E. Irradiation Processing Dept. 1526 782-1/2 139 Carbon steel process
tube ard pressure
vesgsels. Carbon
gteel castings and
machined parts.

F. Reletlons and Utilities Oper. 45 18 1l TForged steel crank-
shaft from diesel
coach,

Totels 2601 kQ30-1/2 493

URCLASSIFIED



URCIASS TFIED G-10 HW-5396@

Laboratories Administration and Techrical Liaison

One new Organization and Policy Guide was issued. Timely revisions were issued
on specific sectioms to four existing guides, The Organization and Policy Guides
were reviewed again. Delegations of authority and requirements for mandatory
action wers summarized for inclusion into a revised OFG WNo., 02.3.1, Approval
Authorizations,

Two letters of delegation of authority for work authorizations were issued as
well as specific delegations covered by OFG No. 02.3.1, Approval Authorizstions.

The contract DDR-29 with Nuclear Metals, Inc. for the fabrication of zirsalicy
tubing was approved.

The contract SA-17 with Swedish Hospital which expires December 31, 1957, is being
considered for extension.

There were no new requests for Assistance to Hanford and for Service under the
EAPL Program.

Transporation and Maintenance Operation has made the following vehicle assignments
upon request:

(a) Five pickup trucks were reassigned within Hanford Laboratories
Operation.

(v) Two pickup trucks, ome pamel truck, and one sedan were returned.

(¢) Three pickup trucks wers assigned to Atmcspheric Phyaics Cperation
periodically during the monmth for special work,

The above sedan was added to the 300 Area Motor Pocl o 2lleviats fuxther “he
inter-erea transportation problem. Inter-ares transportaticn has been fmproved
3ubstantially during the month.

M&nage T &

IABCRATORY AUXITTARIES

JL Boyd:lt
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PROJECT
NUMBE R

TITLE

EsT. TOTAL | AUTHORIZATION| PROJECT FROGRESS
tH PER CENT
FROJECT INFORMATION —
. DESIGN COMNST.
cosy SCHED | SCHED

AL TACTUOAL

STARTING szmﬂ_n-)_ﬁ PROJECT

cCoOmP,
CPATE

|.Umw_mz
COHNET,

USING

DATE
DESIGN

USE

>z_o.c.z._.

COMPOMRENT
DATE

eneral

Flant Projects ~ FY 1956

AEC-2~-2

p{—56-L~2

CG~664

350° ¢ Flow Loop - 314
Building

Engineer: R. W. Dascenzo

@N@&m

Reactor &
Fugls

REMARKST

]
&

;.Pﬁ.ﬂ_.-)-l
$140,000 « 100 38
$140,000 h=b-57 100 L6 Completed |5-i-58
Fabrication of loop by Conastruction Operation is on schedule. m%HQSI
Jackson will be probably twoe months behind schedule on delivery of the canned moter
pump., Minor difficulties pertaining to procurement of stainless steel tubing fit-
tings have been resolved. Fabrication of various components is nearly completed.

#Includes $350 transferred equipment.

=
Gensral

Plant Projects - FY 1257

AEC-2-2

—57-tin2

CA-658

Shielded Personnel Monitoring
Station - 747 Building

Fnginasr: D. 5. Jackson

CG~680

Radiation $150,000 100 I AL

N.S.

Frotection| $150,000 2-4=57 ;;%1. 99 0 21584 j8=]15.58% .ﬁmnAm 58%
REMARKS:  The Architect-Engineer transmitted the completed plans and specifications
to the AEC on November 27, 1957. They should be reviewed and rsvised by 12-6-57.
#The Commission haz not yet prepared a revised project schedule, however the dates
shown are our best estimate at present. FProcurement time on the outer 3" of cell
gtesl will be mvudouhawwaH% 3 months after the construction contrastor places hiec
| order.__The b completed until the cell is assembled in plaze.
Reactor & 100 78 | 1C-3-56 [As 1~et=57 ]
Fuels $135,000 5=2=57 100 92 | 5-2~57 |Corpleted T -2-58

2-18-57

Corroaion Testing Facilitiexs
314 Building

Enginaer; ]

CA~T700

Geological and Hydrological
Wells - FY 1957

Enginser: Da S. Jackson

remarks)  HLO has requested some additional work in the project which will bs in-
ciuded. The latest shipping dates on the Magnablrols and Condensers are 11-1%-57
and 1]1-22-57. The high presgurs autoclaves ware to be tested the wesk of 11-25-57,
and if acceptable bensficial use could start immediately. Mechanical inzballation
is complete =xcept for installation of the condenser and insulation of the lines m
and equipment., Testing hag been completed on Medium Pressurs Aulboelaves, -
Chemical $122,000 200 100 11-8-56 [As zmﬁ_uem._ 115"
Hegearch WHNN 000 B=2T-_57 100 98 HO...N.riumv Complete T@Olnm __
REMARKE!  The USGS completed 1ts lact well, bringing the U Lotal wo 5 walls ©
having a to%al depth of 5869 feet. The fixed price noswwmcdaw has complated 12
wells and is currently drilling 2 others. Fis total depth to date is 5872 feet of
hole. The original fixed price contract called for 20 wells having an aggrogsate .
depth of 5400 feet. Since then two wells were added bringing the total estimated
depth to 6100 feet, No extension of time was given at the time th wellg wers

B ey et o St

P

2 alr

REMARKS! (CA-700 ~ Contimmed)

added. One additional well having an estimated depth of 540 feet will he added to
the contract. At that time the contract and project completion dates will be exe-
tended through January, 1958.-

BM-7300-0035 ()1=58) sxc.af RICHLAND, WASH.
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UNCLASSIF IED HANFORD LABORATORIES OPERATION HOVEMBEL ,, 1957
EST. TOTAL | AUTHORIZATION _u.a._uhm_m.quv%%%...ammm STARTING BENEFICIAL | PROJECT
FROJECT ITLE UsiNG PROJECT INFORMATION DESIGH CONST " DATE USE Mmﬂmﬁ..
NUMBER COMPONENT cosT AMOUNT _ SCHED SCHED DESIGN DATE T pEsigN_
B DATE ATTUAL ACTUAL CONST. ___CONET,
Biology 26,000 100 61 3-11~-57 | H=20-57
Research  [$ 26,000 2-11-57% 100 100 | 7-16-57 |10-1-57 [11-29-57
REMARKS! Cystomer has beneficial use. Minor differences between items furnished
CA-728 | High Level Exposure Facility pnd those specified are indicated to be acceptable by the customer. Final accep-
Addition - 141-H Building tance is scheduled for November 29, 1957.
_| Engineer; J. T, Lloyd R g e . |
Chemical _ =) 100 T 42 4-23-57 5-28-57
Hesearch b 73,000% | 3-12-57 | 100 | 60 7-15~57 [l~15-58 5-1-58%
REMARXS) The fixed price contractor is working on the exdsting ventilation unit on
CG=7<9 | Ventilaftion System Tmprovements fthe nerth end of the building and has essentially completed the sheet metal work and
~ Cedeli Bailding aprroximately 304 of the piping on this unit. The contractor has installed the duct
work on the roof and it is complete except for painting. The contractor has sat the
kxhaust unit on south end of building, however, no ductwork has besn installed. An
| | Inginser: 4. W. Hervin avalycsis is baing made on the existing emﬁarmmﬁpawos equipment and indications ars |
In:)lxmull— T T
{CG-T729 ~ Continued)
that it would be very sxpenzive to repair the existing equipment.. As a consequence,
W small psckage unit is being considered as the most economical and satisfactory
gxpedient. There is a possibility of an overrun due to this condition; however it
o e _ .. jshouid be -well within the allowable everrun of 10%. e e _
Reactor & 295,000 | 100 32 ComLy=37 1 As 10-1-57
Fuslo $295,000 5-10-57 100 67 6~10~57 | Complsted |6-15- mm
REMARKS: Tump sum conbract was awarded to F. H. Lohse for $15,833. This work w
CG~-753% | Plutonium Motatlurgy Fzcility  |utarted on November 14 - cleaning out lunch room facilities. Also plumbing sub-
contrastor started work on November 18, (onstruction Operation has completed Room
/2 and it is now occupied by customer., Room 39 is complete. Of remaining rooms 507
are complete mHomvw for painting, miscellaneous hardware and fleoor finishing. Fur~
Fngineey: J. T. licoyd nace pit and _are compiete, The large contaminated hood in Cell I wag removed
REMARKS! _\ .ﬂ -
{CG=733 -- Continued)
without incident through vent rcom.
F26G6153

BM-— u_u_uﬂ.! nos
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Water System — 100-F Area

- " MONTHLY PROJECT REPORT - EW-33%61 ]
UNCLASSIFTED HAMFORD LABORATORIES OPERATION HOVEMBER, l_.o\
EST. TOTAL | AUTHORIZATION| PROJECT PROGRESS | sTARTING |BENEFICIAL “ra0 ji
PROJECT USING PROJECT | INFORMATION PER CENT DATE usE COMP.
NUMBER TITLE COMPONENT cosT AMOUNT UM%-“MM MMHMM. DESIGHN JATE
- —— _— ., T T LT LT T e m— e —— =] DATE DESIGM
DATE ATTUAL | "ACTUAL CONST. T CONST, ]
Biologv $ 19,900 100 Not Schedp l1-2-57 4=11-57
Regearch {$ 19,900 | 6-27-57 100 99 7-22-57 |12-6-57% 112-6-57% |
REMARKSE A7 construction and installation is completed. Final pressure adjust-
TR-224 | Biology Controlled Activity ment, measurement of flow rates, and winterizing are being performed at present.

All work should be complete by December 6, 1957.

Engineer:; A. W. Hervin

Engineer: BD. 3. Jackson __|¥* Directive ooabwm&Hon date: January 27, 1958, o o
General [Flant Frojessts - FY 1958 Chemical None to date [To be estllo be est] 1* e
AEC-2-23-58-L Research {$ 77,500 [None to date 0 _ 0 T 12% 133
. REMARKS: This project was combined with IPD!s Projects CG-755 and CG-78l into
CG-757 | Coclant Radio Analysis Labo-- Froject CG~78L on the 1706~KE Building. The AEC Board of Review rejected thiz pro-
ratory Additiom - 1L706-KE jert on 11~21-57 as too expensive. IPD and HLO Contact Enginesrs will review the
estimate for accuracy and possible economias.
Fngineer: R. W. Dascenzo  _ !mrzbcMUM|thmnlbtwwmhpmm¢wo:. . R )
Phyzics & None to date [fo be est] To be esh Hwil:ll.:!!i.ll:: CB¥% |
Instr. 193,000 [None to date , O o 1 I R R T .
rEmMARkst Project Proposal and Plant and Equipment bbmHHnHm Report being revised. |
CA-760 | Expansion of the 3745-B
Building
wuuowoa & E »moo 100 o be esty 10=14-57 J-h=58 |
Fuels $ bm 000 10-3-57 100% 0 L=20e58 N0-h-58 10-4--58
REMARKST ARG Directive No. AEC-II7, Mod. I authorized the Commission $46,300 and
CA-765 | Additions to the 314 Building |by Work Authority CA-765 (2) dated 11-15-57 the Ceneral Elsctric Company was zutho-

rized $6,140 for preparation of nvmwmd criteria, review of A~E's work, minimum fisid]
liaison, and final inzpection services. The Commiszion has awarded ms A-E Contract,
>emrwun!Hmbo to Carson & Moe for Title IT & III services in ths amount of $2,570.
Degign by the A-E should start December 1, 1957 & be completed on February 15, , 1958,

REMARKS] T T
(CA-765 ~ Continued):

# General Electric portion only, including only the design criteria and preliminary

design.

BM—T300—005 ’

TT—%8) AfC-GE MICHLAMD, WaSH.
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MONTHLY PROJECT REPORT HW-53961 - _
| INCLASSTFIED HANFORD LABORATORIES OPERATION NOVEMBER , H@ﬂ
EST, TOTAL | AUTHORIZATION .u!.u..hm.m.w.:v%%-mﬂmmw STARTING BEMNEFICGIAL | PROJECT
PROJECT ITLE ﬂO”ﬁ‘“—”ﬂz.ﬂ -v“”.-ﬂ”.ﬂ.ﬂ INFORMATION DESIGH CONET. DATE USE MW.._,-;M‘.
NUMBER o :
B “DATE AETUAL | RGTUAL | CONBT, PATE |- REREY |
Physics & : None to date 0 0 2~1-58% | g-15-58% |
 Instr. $ 80,000 None to date | O 0 9-1-58% | 2-1~59 3-1-59%
REMARKSI  project Proposal awaiting AEC Approval. The AEC Project Review Board at
CA-769 | Additions to the 622 Building |the last mesting temporarily deferred action pending further study.
Engineer: J, T. Lloyd * . by 1-)-58 . —
Reactor & one o date | O 0  3-l-58i h—~15—-58
Fuels $ mo.ooo one to date 0 0 T-1-58% |3-1-59% | 3-1-59%
REMANKS: The project proposal was transmitted to the Conmission during the last
CA-784 | Alterations to the 327 week of November.
Building
_____
Engineer: A. W. Hervin # Based on AEC Approval by 2-1-58. :
o Physics & Fone to date 4] o 1-1=583% 5-1-58%
Instr. | § 55,000 jons to date | O 0 6-15-58%| 10-1-58% | 11-1-58%
REMARKS:  Project Proposal approved by the AEC-HOO 10-25-57 and forwarded to the
CA-778 | Expansion of the 305-B ‘| AEC Washington for approval.
Building
Engineer: R. C. Ingarsoll % Based on AEC December 1, 1957, . .. _ L
Laborato .8 15,000 100 65 7-1-57 |As 8-12~57
Auxiltiariep$ “_.w._ 8-29-57 100 80 10-24~57 | Completed | 12-29-57
REMARKST  A1] 5 gteam heaters are in use. ALl coils except 1 preheat coil is out
TR-232 | Repair Damage and Additions to |of service. New coils and sheet metal housing installation has started. Contrac-
Heating System - 747 Building |tor expects steam back on coils by 12-1-57. Additional heat provided by temporary
electrical hookup for electrical heaters. Work done by Plant Maintenance.
] Enginser: J. T, Lloyd I — — S _
_ Chemicsal . None to date| O Y 2=17-58% rl.H.wl.mm*
Research |8 63,000 |None to date| O 0 L=17-58% [6-17-58% 8-17-58%
REMARKS! Project Proposal was given to AEC on 10-17-57. Imformation on Prototype
CG=779 | Alterations to the 321 was given to AEC by document. They will be sent to Washington after local study.
Building
v eer: J. T. Lioyd |* Based on AEC Appro )y January 15, 1958. o

B M~ 7300 005

A
“S6) AEG-GE MICHLAND. WARH, _ _\H ﬁ__ iy w .
L

£ ”l—

L.

.SSIFTED




G-15 S

MONTHLY PROJECT REPORT  HW-53961

URCLASSIFIED HANFORD LADORATORIES OFERATION NOVEMBER, 1957
EST. TOTAL | AUTHORIZATION| PROJECT PROGRESS STARTING HENEFICIAL FROJECT
PROJECT USING PROJECT | INFORMATION N PER CENT oaTE usE COMP,
- componenr | Tconr | [ gy —| ST eWT SuE.| vt | o
. ) DATE — T ACTUAL [T TACTUAL | T TONST, 7] _ _ T CONST,
$ 14,000 _doo 0 8-1-57 [11-15-57 |
HLO $ 14,000 10-31~57 100 0 | 1-2-58% |2-15-58% | 2-15-58% |
REMARKS) Specifications were furnished the AEC. Twenbty-one Bid Packages were
IR-23l | Storm Windows and Sun Shades — | distributed in the Northwest area. Bid opening was on November 25, 1957. The low
326 Building bidder was Aluminum Screen Company of Seattle, Washington.
Engineer: J. T, Lloyd * Estimated, _
Equipneht Not Included in Construction [Reactor & | $120,000 100 100 5-1~56 h-1-37
Projects — Program owmmm 290C Fuels $120,000 2.7-57 100 1003 6=1-57 |12=15=57#% 9=20m

REMARKSy

The Physical Completion Notice dated 9-~30-57 will be issued with $18£,000

CG-620 | Vacuum Furnace in accruals to complete exceptions, * Exceptions are: 1) reinstallation cf sn M-G sat
repaired by vendor. M-G set arrived on plant 11~-20-57 and reinstallation startad
11-22-57. 2) Centrifugal casting mechanism, final inspection test reports were re-
caived 11-~22-57, Shipment is pending G.E. approval. % Beneficial usze date was
| mnmMbmmHh|mh|bh|HmmnHmmHH||||||;mnhbmna|nnbarmuwH|mm|nzn!wb|nmpmw.pb[ﬂmppﬁunw|bhw»»hwummrrlas:. -
Reactor & , [_$135,000 32757 | 4=1-57 |
Fuels $130,000 . 3-15-57 Hoo i:,mo.  Bealhm57 | 2~15-58% | Qul5w58%
REMARKS: j base ammvwnm on the metellograph waa breken upon arrival. This naces-
CG-660 | Modifications and Additions to |sitated returning the instrument to Bausch and Lomb, Bzcause of the amount of pre-
the Matallographic Cell - 327 [eclsion fitting necessary it appears the metallograph will rot be returned to HAPO
Building until early January. The metallograph sample manipulator is schedulsd for delivery
on December 20, 1957. ‘%*Because of damage to the metallogreph during shipmenbt and
Enginear: D. 3. Jackson | subseduent Hommwﬁ|wwau. the project completion dafs will be exteaded beyond 12-31-37.
Reactor & §66,,000 "1 30" [ 0 [ 12-6-56 | 11-1-58
Fuels _  |$664,000 | 9-18-57 39 | o | 1-15-59 |9-30-59 [8-31-59
REMARKE:  The w&&a:wmm Specification for the Direct Current Power Supply has bezn
CG~66L | Additional Heat Generation issued to prospective bidders. Bids on the heat exchangers are currently being
Facility - 189~D Building reviewed.
Engineer: A. W. Hervin
Physics & $195,000 100 7 5-21-56 10-1-57 |
Instr, $195,000 3=1=51 100 5 11-1-57 {5-1-58 5~1-58
REMARXS: Installation of the Beam Shutter was begun; however, the beam hole dimen-
CG-672 | Monochromatic Neutron Beam gions differed from the as-built drawings and modifications must be made to the

Facility -~ 105—KE Building

egquipment, Installation will be resumed at the next outage. The spectrometer
casting being fabricated at the Puget Sound Naval Shipyard is being tested for tole-
rance requirements, if satisfactory it will be shipped first week in December.

Engineer: H. Radow

BM-—7300—-005 ("
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" MONTHLY PROJECT REPORT H-53061  ERGF
THCLASS TFIED HANFORD LABORATORIES OFERATION NOVIMBER, 1957
EST, TOTAL | AUTHORIZATION| FROJECT PROGRESE | gTARTING BENEFICIAL PROJECT
PROJECT USEING PROJECT INFORMATION IN PER GMZ.._., e e DATE COMP.,
TITLE RESIGN COMNST, ) USE DA
HUMBER COMPONENT casT AMOUNT ~ SCHED SCHED DESIGH DATE " DESIGN
I 1 B DATE ACTUAL ACTUAL | CONST. = . — CONBT,
Reactor & | = - $900,000 | 100 | _© | 9-17-56 | 5-29-57
| Fuels 1,200,000  8-9-57 100 0 2-15-58 |10-15-58 | 10-15-58 _

CA~681 | Hanford Bquipment in the ETR

_Fnginesr: H. Badow

REMARKSY  starting date still quoted by the Commission is 2-15=58. Procurement is
essentially complete except for placement of order for 9 x 9 facility tube. Other

procurement. depsnds on design modifications that may be requiresd, a major ons being
the common condenser header change. Phillips has still not furnished the necessary
information on this.

C0-682 | High I=vel Cut-0Off and
Examination Cell - 327
Building

. Enginser: A. W. Hervin

Reactor & ‘ $1,30,000 100 0 7-18-56 6-26-57
Fuels $430,000 | 8-20-57 100 | O 3-1-58 |10-1-58 |10-1-58
REMARKSs  Drawings on the Hanford Master Slsve Manipulator Model #3 to handle in-
creased loads should be ready for approval during the middle of December. The
Meehgnite examination cell bid was awarded to The Mosler Safe Company for $86,500.
Bids on the lead glass windows for the cell are currently being reviewzd. The

motor control center has been received.

CA~695 | Rudin Teismetering Network

Foginesr; Jo Te Lloyd

TR~25L | Badpshouse Altershtions for
Ge f=Gepyice = 10C and 20

_|* Bassd on_award by 1-15-%8, *% Wind charger conbtract omiy, _ .
Radiation }_ 18,500 2100 [ O -1-57  [As 9-15-57 |
Frotectionf § 15,000 8-29--57 W00 | 0 | 12-2-57 |Compisted | e-1~58 |

7T § 89,000 [ 100 |Not Sched 2-22-37 STEgT-5T ]
$ 89,000 | 1-10-57 | 100 20w | 7-25-57 |7-15-58 [ B~15-58%

Physice &
Instra
mEmarks: Bid Packags was sant out November 1, 1957, opening date is December 3,
1957. An estimate was prspared by Hanford Laboratory Auxiliaries for fabrication
only of 20 units.

REMARKS!  The bgdge rasks and supports ars currently being fabricated by the ven-
dor aad Construction Opsration. Building alteration and rack installation will
start Dscember 2, 1957 at the 2701-E Building.

Tn=hauzlor 3tudies Equipneat -
POERW Liuliding

, Euwe owrt H, Radow _
BM—7100—- 005 {I AEC GE MICHLAND, WagH w., oot
# N LR

o

hraais

m”\wmh— e rva mlu = uMNumn.m.-..-.xnmnMiwli - E s el I TR SR p— L 0 " " oo mem m e L .. UL DT Tl . i
Reactor & : ' Tc_bs Est. 0o — 0 To be Est. ma be Est.
Fuslis $ 15,000 To be Est. 0 0 o be Est.|To be Est.To be Esi,

REMARKEZ  Project Iroposal has bsan rewritten to add furthsr justification and
revize th: expanditure psttern. TFinal approvil signatures are being obtained.

=7 UNCLL D

4 For preliminary desicr  nly. _ o

|



G=-17

MONTHLY PROJECT REFORT HW-539461 > |
UNCLASSIF ITED HANFORD I ABORATORIES OPERATION NOVEMBER, 195"
EST, TOTAL | AUTHORIZATION vm._ub_m..-m...ﬂm_uxmun_mzmmm STARTING BENEFICIAL PROJECT
PROJECT . UsSING PROJECT INFORMATION umm:m” e nﬂ“.zm._. DATE USE coMP,
NUMBESR TITRE COMPONENT COST AMOUNT [~ scHED SCRED | DESIGN | DATE ...%ﬂ.ﬂ_]‘.
— — DaTE ACTuAL | ACTUAL | TSNSV, | __CoNsT, |
New Construction - FY 1958 Phyaics & None to date|To be Es{.To be Egt.None Estdlione lone Est,
| Instr, 52,000,000 None to date| © - 0 None Est]Est. None Est.
REMARKS} 3 -

CG~731 | Critical Mass Laboratory

CG~7hh | Metallurgical Development

Facility

A project proposal for $175,000 total design money was submitted Lo Lhe
Commission on 11-18-57 and will be reviewed by the AEC Board of Review on
December 5, 1957.

Reactor & . None to date]To be hslio be Esf§ Nome Est .| None jone Est.
Fuels 2,600,000] None to date| 0 0 None Est.|Est. Pone Est.

Engineer: R. W. Dagcenzo

REMARKS: A revised project proposal is being prepared with a reduced scope of
work.

CG-T747 Plutonium Fabrication Pilot

Flant

Enginesr: D, 3. Jackson

Reactor & : $120,000 N.S. | O _4=22-57 ] 11-1-58%%
Fuels .rruooouoooi 11-12~57% 10 0 ) 2=1-58% | 5=1~5%0k | 9-31~60w%:
REMARKS: ¥ Diractive 429, Mod. 1 increased the authorized funds to $120,000 with-
out. 211owsble overrun. These funds would have only lasted until ths end of November
at the then existing work rate. Since it was emphasised these funds must last
through the end of the cal jwar it was decided to reduce the force assigned rather
than work the full design force until the funds ran out and atop completely. Inm

wiaEﬁE%moEunnE igned __ .the project thus reducing . |

B e e e e B e
the delay in finding sufficient engineers and draftsmem when additional funds are
made available, : .

** The shortage of funds will in all likelihood require an extension of ths project
completion date even if money becomes available on January 1, 1958,

CA-T49 | High Level Radiochemistry

Facility

o:@a.,.aﬂ-w . $ 20,000% 100%% [To bs Est 7-11-57 | " |6-1~58
Research §1,100,000[ 9-27-57 100 0 5-1-58  |7-1-59 [=1-59 |

REMARKS!  Preliminary design, the design criteria and data for conbract services
were transmitted to the AEC on 11-22-57. A project proposal is being prepared for
total degign and construction funds.

Engins2r: R. W. Dascengo

* Interim Authority. % Preliminary Dssign.

BM-—-TI00—-008% (- 36) amc U AICHLAKD, WaABH.
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UNCLASSITIED HANFORD LABORATORIES OPERATION HOVEMBER, 1957
EST. TOTAL | AUTHORIZATION vmmhm%m.zthm__m.__wmmm STARTING BENEFICIAL | FROJECT
PROJECTY USING PROJECT INFORMATION DATE USE COMP,
NUMBER TITLE COMPOKRENT cosT TTTAMOUNT umva_.MM MMHMM DESIGN | oATE
.,111- S GATE AETUAL | AGTUAL | consT.,~ ] % | —CSRen
Reactor & . | 8200,000 . 68 | O 8-22-57 14s | 2-8-58% |
Fuels $200,000 8157 65 0 5-~8~58% | Completed | 10~1~58
REMARKS! A1l information necessary for the bid package for installation of the
CG=758 | Ceramic Fuels Developmeni sintering furnace will be sent to the AEC by 12-6-57. Press instaliation

Fress and Furnace Additions

Engineer; R. C. Ingersoll

# Tentative dates.

is held up pending receipt of more dstailed information from vendor.

design

REMARKS} T

BM— 7300 D0%

REMARKS]

[
Ui

1266157

J} AKC GE RICHLAMD, WASH.
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VISITS TO HANFORD WORKS

G-19

LABORATORY AUXILIARIES MONTHLY REPOET

Dates . Company or
of Crganization Repre-
Name Vieit genked & Address Reaseon for Visit
Approximately 50 people. HH\w\mq Puget Sound Chapter, Inspect information

VISITS T0 OTHER INSTALIATIONS

Name

Dates
of

Viasits

C.G. Stevenson

D, Taylor

R.B. Bocky

| 24

11-18
through
25, 1957
11-b-57
through 8,
1957.

10-31 &
11-1-57

11-7-57
11-8-57
11-1-57

11-h-57

Speciel Libraries
Asnociation

Company Visited
and

Address

Atomlcs International
Loe Angeles

World Metallurgical
Congress
Chicago, Illinois

Carpenter Steel Co.
Union K.J.

Trent Tube Co.

East Troy, Wisconsin
Sperry Preducta
Darvbury, Conn.
Curtias-Wright
Caldwell, N.J.
Argonne Rational
Iaboratory, Chicago

services and faclli-
ties.

Beason for Visilt

Attend meeting of
Technical Informa-
tion Panel

Attend machline tool
utilizetion and to
investigate new pro-
cosses for welding,
machining, & fabri-
cation of titanium
& other metals,

Confer on radlograph-
ic, eddy current &
ultrasonic testing.

n L L n

Ultragenlec Equipment
requirements

Obtain information
of fuel plate non-
destructive testing

Access to Areas &

Personnel Restricted Bulldings
Contacted Data Visited
CG Stevenson No 3760 Blag.
BB Lane 300 Ares
Personnel Accens to
Contacted Bestricted Data
¥.R. Long Yes
. — ._zo
N. Chernick Ko
H.J. Bowman No
F.J. Lynch No
W.T. Johnson No
W.A. McGonnagle No,
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GENERAL
On November 30, 1957 the staff of the Hanford laboratories Operation totalled
1157, including 504 exempt and 653 nonexempt employees. Of the total exempt

employees there were 438 with college degrees including 420 technical degrees
s follows:

B ¥ PO
222 103 95
In addition, there were 37 nonexempt employees with college degrees.
Distribution among the nine level 3 components is jncluded in Table I.

PERSCNNEIL DEVELOFPMENT AND COMMUNICATIONS

The ASEE Committee on Nuclear Education has recommended to the AEC that Hanford's
propesal for the Chemical Processing portion of the 1958 ARC-ASEE Summer Insti-
tue of Nuclear Energy for Engineering College Faculiy Members be accepted. As
yet notification has not been received regarding AEC's action on the proposal.

The Short Course proposal, Agreement No. 31, was returned for modification
regarding course outline. A new proposal is being drafted.

Detail planning is underway for the 1958 AFSWP training program. The group
of ten armed forces persomnel will arrive at Hanford on January 6, 1958 for
six weeks of treining ir radistion protection.

Twenty-seven Technical Graduates and seven Technician Treinees were on assign-
ments within Laboratories at month's end. This is consistent with last month's
27 Tech Grads and 6 Techniclan Trainees.

Seven exempt people completed "Conference Leading” and 25 people attended "Data
Processing’.

Ten exempt people began HLO's first session of "Principles and Methods of
Supervision and Leadership".

One Manager's luncheon wes held for twenty-three nonexempt employees.
Nine HILO employees participated in the November Ares Toure for Women.

Sixteen technical papers and articles were processed for publication during
the report period.

Final clearance was obtained for copy for the 1958 Research and Enginsering
Progress issue of the GE Review. Hanford Laboratories will contribute approxi-
mately 45 per cent of the Review's coverage of the Atomie Products Division.

PERSORNEL PRACTICES
Employment
HLO openings for nonexempt personnel are extremely limited in number. It is

1250151 UNCLASSIFIED
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expected that all will be filled as a result of transfers from other level 2
components.

Nine Radiation Monitors were removed due to lack of work; 1l were transferred
by senlority bumping, and 2 were placed in HIO as Engineering Assistants.

Two Servicemen were removed from the rolls by senior HAPO employees displacing
them. One Calibrstor "B" was removed due to Iack of work.

Seven transfer requests were received during November.

Three l-year, three 3-year, and one L-year Attendance Awards were issued dur-
ing the month of November.

Service Recogaiticn 5 Years 10 Years 15 Years 20 Years 25 Years Total

Pins Issued this Month 5 9 - - - 1k
Total Pins Qut Y77 228 1 2 1 TOQ

Benefita and Services

At the November HLO Suggestion Board meeting 40 suggestions were reviewed and
36 were approved for awards totalling $1905. These suggestions.represented
gsavings of $13,159.23. Twenty suggestions were received from HLO employees
during the mooth.

One HILO employee retired optionally at month's end.

Hanford ILaboratories participation in the Employee Benefit Plans as cf November
30, 1957 is listed below:

Insurance 99.6
Pension Plan 08.3
Savings & Stock Bonus 59.2
Savings Plan 7.9

Military status of HIO employees is as follows:

STATUS Non- Tech. Hen-
Cther Than JA Technical Technical 1-4 #*Critical TOTAL
Standby 1T 33 0 0 i
Reservists Ready 16 21 6 1 ki
Total 27 0 [ I g8
Non-Veterans 28 39 19 40 126
TOTAL 55 93 25 51 21k

Deferment Requests Pending L
Deferments Denied, Appealed and Pending O
Deferments Pending at Presidential Appeal Level O

*Qritical refers to those employees for whon deferments are currently being
requested.

4
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UNION RELATIONS

A meeting was held November 27 with the Council regarding negotistions with the
Regional Monitors. The Council presented the Company with a "Y' type seniority
arrangement and stated that if we wouwld accept this proposal they in turn would
accept the Company's proposal regarding their consolidation with the Radiation

Monitors which was made several months ago.

The grievances processed by this Operation sinece January 1, 1957 total 20.
This number includes cne non-unit grievance. The following iz a breakdown
a5 to the status of these grievances.

Step I
Answered satisfactorily®* 1
Step IT
Pending Step IT answer o
Answered
Satisfactorily* T
Pending time limit 2

¥ BStep I grievances which Council indiecmted s desire to discuss at Step IT
not scheduled for discussion within three months are considered settled at
Step I.

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

TECHNICAL PERSONNEL PLACEMERT

PhD Recruiting

During the month two candidates visited HILO for interviews, three offers were
extended, two were accepted, two were rejected, and two were placed on the roll.

PhD - HLO - 9/1/57 to date
Qffers
Cases Considered Visited Extended Accepted Open Rejected On the Roll

200 17 25 7 9 9 6

Offer toiale ineclude li offers extended during the last recruiting season
which were open on September 1, 1957.

Offers accepted do not include 7 acceptances received during the last recruit-
ing season from people who were not on our payroll on September 1. Four of the
seven carry-over acceptances have reported on the roll to date.

A summary of PhD recruiting statisties appear in Table III.
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BS/MS Experienced Recruiting

During the month cne candidate visited HLO for interviews, one offer was extended
and remains open.

B3/MS - HLO - 9/1/57 to date
_ Qffers
Cases Considered Visited Extended Accepted Open Rejected On the Roll

b2 6 3 o} 1 2 2

Two pecple reported on the roll during September as a result of offers accepted
pricr to September 1, 1957.

A summary of BS/MS experienced recruiting appears in Table III.

Technical Graduste Program

Three Technical Graduates were placed on permanent assignment within HLO during
the month.

ExemEE_Transfers

Seven new tranasfer requests were received during the month. One case was closed
by transfer to another HAPO component, effective in Qctober.

Exempt Transfer statistics appear in Table IV.
The attrition of exempt personnel for HLO for November:

Transfers 0
Terminations and Deactivates 1

HEALTH, SAFETY, AND SECURITY

During November, Laboratories personnel worked a total of 172,?96 hours with no
disabling injuries. Since September 1, 1956, a total of 2,819,097 hours have been
completed with nc disabling injuries.

Two incidents required special fellow-up:

1. One employee was exposed to beryllium dust when gas trapped in
a segled can of beryllim powder expanded and ruptured the can.
Medical follow-up indicated the exposure was not at a hazardous
level.

2. A drum of cyanide salts broke cpen when dumped at the 300 N.

dry burial ground. Immediate burial with sand was ordered to
forestall any hazard to subsequent workers in the vicinity.

There were 26 medical tresatment injuries (16 in the last 7 work days) giving a
frequency of 1.50 as compared to 1.39 last month. For the year to date, the
frequency is 1.67.

For the first time there were no security violations. Total viclations this
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year are 81.
Conswltations were had with and approvels were given to 13 operatiocns as follows:

a&. with Techniecal Shops on code requirements for gas piping.

b. with Mechanical Equipment Development on potential vapor
problems in test shaft.

c. with Chemical Engineering Develcpment and Atmespheric Physics on
evaluation of 321 Bldg. gas emissicn.

d. with Pipnancial on reduciion of NH3 exposure gt ozalid machine.
e. with Landlord on correction of 6 safety hazards.

f. with Chemical Research and Facilities Enginpeering on fire pro-
tection in 325 hot cell addition.

g. with Chemical Research Analytical lLaborztories and Nuclear Physics
Research on toxic chemical dispesal problems.

h. with CEC and Ceramic Fuel Development on approval of sintering
furnace plans.

i. with Biological Analyses on solvent storage.

J. with Analytical Imboratories on approval of temporary hydrogen
gas installstion.

k. with Physical Metallurgy on a medical work restriction and on
hydrogen gas piping.

Inspections were made of:

a. gas lines and electrical cord protection in Technical Shops

b. Chemical Separations Facilities in 325.
Investigation of TMB, an effective new pyrophoric metal fire extlinguisher,
was made and reported. Coverage to all HIO was given in HI. News. The report
was also submitted for release in the A.E.C. Safety Informetion series,

Orientation in safety was given 7 new employees.

The NFPA Subcommittee's work to date on Hazardous Chemical Reactions was
submitted to Chemical Research and Development for their review.

0f the current HLO force, $6% have received medical examinations to date.
The remaining W% are scheduled for December.

Supervision was notified of 3 new medical work restrictions, 1 continuation,
and 1 discontinuation.

o bNg UNCLASSIFIED
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SALARY AND WAGE ADMINISTRATION

Salary Adminisfration

The Salary Plan brochure was distributed tc all HLO exempt employees during
the month. Included was a perscnal letter from the Manager, Hanford lLabora-
tories setting forth his viewe and objectives zs he saw them regarding the
Company Selary Plan.

Close contact was maintained throughout the month with level 3 managers
regarding preparation of employee performance gppraisals and preliminary
work being conducted on the annual salary review.
A comprehensive salary differential study was conducted during November follow-
ing the Cctober cost-of-living and better-living increases granted to ncnexempt
employees. The study showed no cases of improper pay differential] relationships
between first-line supervisors and those being supervised.
The following position auditing was commplished during the month:

Laboratory Auxiliaires - 9

At the end of November, 47% of all HLO exempt positions have been audited since
the beginning of the current calendar year (46% considered exactly on schedule).

Wage Administration

The Point Score Evaluation Plan for semi-techrical jobs was issued in its fipnal
form gand fully implemented during the month.

A revised up-to-date listing of all HLO nonexempt jobs was completed and issued
tc HLO managers and supervisors during the month.

| The results of the Northwest area nonexempt wage survey were received at month's
end. A complete study and analysis of the data pertinent to HLO Jobs will be
completed in the near future.

Two new positions in the Atmospheric Physics Cperation were written and evaluated

during the month. The request for approval for use 1s presently being prepared
with Relaticns and Utilities.

ATTITUDE SURVEY

A detailed analysis of level 3, 4, and 5 component results was made during the
month. The entire analysis will be completed during December and will serve as
the basis for jeint evaluation ¢f the component climete, applicability of the
questionnaire, and possible corrective action with components desiring itf.

I i lir

Manager
Employee Relatiocns
TF Marshall:tr

y 0l L
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TABLE IIT. EMPLOYMENT - TECHNICAL PERSCINNEL STATUS
I. Emplovment
Non-Exempt employment status Oct. Nov. [Non-Exempt transfer requests Oct. Nov.
Requisitions Transfer requests
At end of month 12 L Active cases at end
Cancelled 1 0 of month kg sk
Received during month 1 3 Cancelled 0 2
Filled during month b 11 New during month L 7
Candidates considered Transfers effected 3 0©
Tetal applicaticns 1 24 Planned transfers
Total transfer requests Effective during month 2 0
from other at HAPO 6 © :
Toctal interviewed o 0
II. Technical Perscnnel FPlacement
Ph,D. Recruiting - EHLO
VISITS TO RICELAND OFFERS On
Cases Con- To  Open * The

gidered Extended Visited Visit Invite. Extended Accepted Cpen Roll
Engineering: :
Chemical 37 1y 2 3 T L 1 2 o]
Electrical 7 2 0 2 Q 2 o o] 0
Mechanical 13 6 1 2 2 2 0 0 0
Metallurgy &
Ceramics 31 15 3 ) T y 0 3 1
Other 5 Q C O Q c o ) Q
Sclence;
Chemistry 207 23 5 7 5 6 4 2 2
Physics 129 L6 5 18 19 6 1 2 1
Math-Stat 15 1 0] 8] 1 8 g 0 1
Other 16 1 1 0 0 1 1 0 1
TOTAL 260 18 T 3% B 25 T 9 6
*Offer totals include 1k Ph.D. open offers as of 9/1/5?
BS/MS Experienced Recruiting - HLO
VISITS TO RICHLAND OFFERS On
Cases Con- To  Oren The

sidered  iZxtended Visited Visit Invite. Extended Accepted Open Roll
Engineering:
Chemical L 2 1 0 0 0 0 0 0
Electrical 5 1 1 0 0 0 0 0 0
Mechanical g b 3 0 o] 2 0 0 0
Met-Ceramics 2 4] o} 0 9 0 0 0 0
Other b 0 0 0 0 0 0 0 0
Scienca;
Chemistry & 0 0 0 0 c 0 0 2
Physics 3 0 0 0 0 1 0 1 0
Math-Stat -1 1 1 0 0 O 0 0 0
Cther T 0 Q O G 0 0 o 0
TOTAL L2 B % 0 i) 3 0 T 7z
7600 na
vt
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TABLE IV, Exempt Transfer Cases

Nov. Oct, Total
Active cases at beginning of month 19 20
New cases: Initiated by employee
Initiated by menagement#® T
Cases reactivated
26 20
Cases closed; Transfers: Within HLO 3
Within HAPO 1 1 b4
Other GE 7
Withdrawn T
Terminated _ 9
25 15 30
Active cases at end of month 25 19 25
Total cases - January 1, 1957 to date 55

Initiated by employee 25
Inltiated by management® 30

*¥Includes ROF's, transfers proposed by employee's manegement, and reguests
froem other G. E. depar*ments.

TABIE V. TUnion Relations

Orievanc:s Procesged - January 1, 1957 to date

Total Processed " 20 (includes 1 noneunit grievance)
Step T
Answered satisfactorily* 11
Pending time limit 0
Step IT
Pending Step IT answer C
Inswared
Satisfactorilys: 7
Pending time limit 2

% Step I grievances which Council indicated a desire to discuess at Step IT not
scheduled for discussion within three months are considered settled at Step I.

st Step IT grievances in which the Council formally applied for arbitration but
firs:hichIno further action is taken within three months are considered settled
a ep II. .
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FINANCIAL CPERATION MONTHLY REPORT

Personnel
There were no personnel changes in the Financial Operation during November.

Activities

General Accounting Operation

Two letters seeking Commission approval of specific actions within Hanford
Laboratories Operation were prepared and submitted. These letters seek epproval
for Hanford Laboratories to sponsor a series of Science Colloguias during the
coming year, and reimbursement for expenses tc be incurred in transferring a
non-exempt employee to ldaho Falls.

With the assistance of the Counsel's office a letter was prepared for the
signature of the HAPO General Manager addressed to Phillips Petrcleum Company at
Idaho Falls documenting the arrangements under which our representatives at that
site would participate in activities related to Hanford programs.

Following review of several OPG's covering property management and accountabllity
consideraticn is currently being given to the development of a property manage-
ment manual which would incorporate all detalled procedures covering property
management and aceountability. Upon completion, this manual would eliminate

the necessity for the current series of OPG's on the subject.

Custodians of S8 Materials were notified that theilr forecasts of requiremeunts
for diversion of nuclear materiasls outside production channels, fourth revision,
were due in the office of the Manager - Geueral Accounting by December 6, 1957.

We have been notified thaet travel reservation service provided by Relations and
Utilities Operation Traffic Unit is being discontinued in the near future., We
are currently studying the effect of this actlon on our operation.

The FY 1958 Midyear Budget Review was completed and forwarded to Contract Admin-
istration by the due date. The current HLO allocatlon and requested changes are
summarized below for Equipment Not Included in Construection Projects.

Current Requested Revised
Allceation Increase Totals

{Amounts in Thousands)
2000 Program $3 376.0 $ 89.8 $3 465.8
3000 Program 57.0 - 57.0
4000 Program 500.0 - 500.0
6000 Program 80.0 4.9 121.9
Totals _ $4 013.0 $131. $h bl 7

l 2 H 3 ! 1 9 UNCLASSIFIED
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At the request of Contract Administration estimates were submitted for HLO
charges against the fee during calendar year 1958, Travel varilation estimstes
were based on the assumption that per diem allowmnce from the Commission will
continue at the curreut rate,

Paperwork reduction during the mouth resulted from elimimation of the file of
gecound copies of notices to Monthly Payroll to withhold Federal Income Tax on
travel, living and moving expenses to or for new employees reporting for work.

As a result of the recent publicity on the subject of reporting of expense re-
imbursements in individual income tax returns, we have had Inquiries as to
whether we would provide employees with the amounts of such expenses., Indica-
tiocns now are that we will not be asked tc provide this information for 1957;
however, we are exXpecting an advice from Tex Accounting Service, New York, that
will indicate the requirements for 1958.

Verification of the physical count tc aceounting records for the physical inven-
tory of uningtalled cataloged equipment in the custody of Reactor and Puels
Research and Development Operation is complete. The inventory consisted of
2,291 pleces of equipment valued at $3,185,139. The physical count failed to
locate 11l pieces of equipment valued at $95,219. Four hundred and seven items
valued at $229,462 were physically located during the inventory for which no
record could be found. A report of findings will be issued ard a Journal entry
will be prepered in December adding to record unrecorded items and ftransferring
unlocated items into a special code to be held until lccated or until the entire
HLO inventory is completed,

A report of findings, in connection with the annual physical inventory of reactor
and special materials, in the custody of Hanford Laboratories Cperation, was dis-
tributed in November. Final results of the physical inventory disclosed an over-
age of $205. The overage was due primarily to picking up material previously
unrecorded, mainly iridium and rhodium, which was partially off-set by losses
in process, cleaning and contamination., The total value of material inventoried

was $871,955.

Fleld work in connecticn with the physical Inventory of uninstalled cataloged
equipment in the custody of Chemical Research and Development Operation is
complete and the reconciliation of the physical count to property records is in
progress.

Cost Accounti eration

The FY 1958 Midyear Budget Review was completed and submitted for approval,
Personnel requirements were submitted to Contract Administration on November 25,
1957, the operating budget was submitted December 2, 13957 and inventory require-
meuts were submitted December 3, 1957. Following is a brief summary of Midyear
Review data as compared to current zuthorizations,

3
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Pergonnel (HLO Total) Number

Actual 10-31-57 1 169

Midyear Review Forecast at 6-30-58 1176

FY 1958 Revised Budget Forecast at 6-30-58 1 164

Midyear Review Average for FY 1958 1 168

FY 1958 Revised Budget Average for FY 1958 1 167
Midyesr Current Increase

Pro Budget Review Authorization  (Decrease}

Research and Development

for Product Departments $ 4 918 $ 4 918 $ -

Plutonium Recycle 3 563 3 500 63

Biology & Medicine 1 909 1 740 169

Other HLO Programs 459 459 _

_ Total Research & Development 10 849 10 617 232
Process Technology 1138 1 075 63
Project Whitney 550 550 -
Washington Designated Prograums kg Log 17
FTuel Elements for MIR 250 - 250
Assessment and Other Services L 553 L 777 (224)

Total Programs $17 759 $17 b2l $338

The Plutonium Recycle Program was increased $63,000 to fund the FY 1956
portion of the American Standards Company contract related to the digital
computer program.

The Biology and Medicine Program was increased $169,000; $80,000 to bring
the prograx up to the FY 1957 level, $69,000 to provide funds for the
Radioecology Operation and $20,000 for three additional pecple to be
asslgned to other areas of Bleological Research 1n the latter part of the
fiscal year. A research proposal was submitted to cover the expanded
Radiocecology work titled "Effects of Radicactive Materials upon Ecological
Systems", and ancther was submitted to revise the program titled "Bffects
of Process Effluents on Aquatic Organisms”. A portion of the latter pro-
gram, as included in the FY 1958 Revised Budget, is now included in Radio-
ecology effort.

The Process Technology increase of $63,000 was authorized by IPD for
'additiopal Radiometallurgy effort in support cof their programs.

The $17,000 additional funds for Washington Designated Programs is for
the Computation and Statistical Analyses Program (Bluenose).

The $250,000 for Fuel Elements for the MIR represents an estimate of costs
to fabricate, fluish and assemble plutonium fuel elements.

Assessments and other services decrease $224,000 in total. The major de-
crease was e result of Radiatiorn Protection's cost reductions but these
reductions were partially off-set by a $40,000 increase for NPR work
authorized by FPD,

| 2 UNCLASSTFIRD
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Inventories

All HLO budgeted inventories were submitted reflecting nc significant
variance over currsnt levels with the exception of Zirconium, It wes
estimated the lnventory balance for Zirconium will inerease to $650,C00
by June 30, 1958 as compared to a current balance of $627,000,

The FY 1958 Midyear Budget Review will be reflected on cost repeorts beginning
with December, contiagent on approval. Midyear Review Budgets will be
published and distributed to the respective managers in the near future.

A graphic presentation of the flow of HLO costs is currently scheduled to be
completed with distributicn to be made 1in December, Dollar amounts represeut-
ing the FY 1958 Midyear Budget Review have been included on the chart.

New titles will be used for Washington Designated Programs on future operating
reports and correspondence as follows:

New Tiltle Cld Title
Test Programs on Irradiated Metals No Change
Computaticn and Statistical Analysis Bluenose
Isotopic Analysis Project Cad
Rediochemical Analysis Project Crave

Effective November 1, 1957 an assessment will be made to the product departments
for HLO radiation monitors who are working directly in support of the 200-W
Laundry and Trausportation, Electrical avd Stores Operaticns. These costs have
previously been absorbed by HLO General Overhead.

Authorizations for FPD Process Technology were reduced during the month from
$200,000 to $130,000 for FY 1958. October year-to-date costs of $82,000 allow
only $48,000 expeuditures during the remaining eight months of the year, Of
this amount $38,000 has been authorized in the form of twd routine work orders
with the remaining $10,000 being held in reserve by FPD. November's Process
Technolegy billing will include detailled costs, voth direet and overhead, to
each individual work order,

The operating and end fuanction reports issued by Cost Accounting were prepared
and distributed by November 15th, the earliest complete distributlon accomplished
to d.a-te .

Personnel Accounting Operation

All employees participating in the Stock Bonus Plan bhave been informed of the
expiration ¢f the five year nolding period for bonds purchased in 1952 under
the GE Savings and Stock Bonus Plan,

Listings of all exempt employees oun the payroll as of November 1, 1337 were
rrepared by Data Processing containing all information required for proper
administration of a salary review. These listings with a tranamittal letter
explaining the headings shown and the procedure to follow ifn completing and
returning the list were delivered to management on November 13, 1957.

| 24 UNCLASSIFIED
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Prelimipary listings in duplicate of transfers in, transfers out and refunds

for our Pemsion Unit covering the peripd January 1, 1957 through August 31, 1957
were received from Schenectady. These listings were checked with our records to
verify their accuracy. BExcept for three cases of transfers out not being
recorded, all information shown was correct. One copy of these listings were
returned to Schenectady on November 13 as requested.

UNCLASSIFIED I-5

Euvelopes containing a Corporate Alumnus Program folder including forms to be
used for matehing gifts to colleges were delivered on November 22, 1957 to all
college grzduates on the payroll as of that date.

A revised Monthly Attendance Report was designed and approved for use beginoing
with the month of January 1258. The new form as revised provides a more
efficient means of recording exempt employees attendance and reduces some
analytical work now being performed by Persounnel Accounting.

Auditing

The Cost Accounting audit field work is taking longer than budgeted and it now
appears the report will be igsued in Decepber. Preliminary findings indicate
that cost accumulaticn and reporting are accurate and of goocd quality.

Follow up audits of Payroll and Contracting and Procurement were completed during
the month.

Megsurements

All efforts during the month concerned preparation of the HLO measurements
report for CY 1957.

Procedures

A summsry was prepared in conjunction with the Specialist, Office Procedures,
CFD, of the recent Company Advanced Financilal Training Semivcar for presentation
to the council of office . procedures gpecislists at HAPO, Topics covered in-
cluded work simplification, office systems, office appliances, and data process-
ing equipment; latest trends and developments in these areas were described.

Consultaetion was continued with Operations Research and Syntheeis in the
development by that group of 2 mathematical model for accounting for costs in
HLO, The model involves & matrix algebra method of cost accumulstion and
distribution mechanized using the 702 computer.

Studies are being made of a proposal submitted by Data Processing Opersation
for mechanizing absence accounting using EDPM equipment, This is, in part,

a reply to the several requests submitted by customers {including HLO) for
informetion concerning mechanizaticn in this area, Weekly, monthly, guarterly,
and annual statisties are to be included as direct output from the system; it
is intended that this program eliminate the need for much manusl handling and
recording of these data.

[
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Analyses were made for Laboratory Auxilisries QOperation in the design of a
ord. A directly reproducible master

was developed to be used as initial authorization, and deseribe the project,

raevised Work Release Authorization rec

its management, and the allocaticn of funds.
Payreoll Statistics
Number of lovees
Changes During Month Total
Employees on Payroll at Beginning of Month- 1 169
Additions and Transfers In 18
Removals and Transfers Cut {30}
Transfers from Exempt to Non-Exempt =
Employees cn FPayroll at End of Month 1 157
Cvertime Payments During Month
November
Exempt $1 208
Non-Exempt (five weeks in November) 6 321
$7 529
Gross Payroll Paid During Month
Exempt $376 823
Non-Exempt (five weeks in November) 342 559
$719 382

Participation in Employee Benefit-
Plans at Month End

No, Participating

Non~
Exempt Exempt

458 671
7 11
(1) (29)

o

$366 637
272 303
$638 940

% Participating

November Cctaober Novenber Octsber

Pension Plaun

Insurance Plan
Perscnal Coverage
Dependent Coverage

U.,S. Savings Bonds
Stock Bonus Plan
Savings Plan

Insurance Claims Paid

Employee
. Life Insurance
Weekly Sickness & Accident
Comprehensive Medical
Dependent
Comprehensive Medical
Total

1 109 1103
1 187 1 190
729 730
TOL 692
a0 gz
November
Humber Amount
0 $ O
& 585
38 3 115
_95 8 4o3
o P2l

8.3 98.5
99.6 39.6
60,6 50.2
7.8 T.9
Qgtober
Number Amount
0 $ o]
12 1 21C
39 5 374
57 5 862
108 $12 4h6
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Good Néiggbor Fund November Qctober
Number Participating 49 759
Percent Participating 6,7 64.8

Qther Statistics

No., November No. October
Acecounts Cutstanding at beginning $20 o0k $15 238
Charges: '
Cash issued - by checks 28 4 842 L5 6 291
- by curreuncy 51 5 876 56 6 035
Transportation 18 827 8 681
Other - (Billings from other GE Compon-
ents, moving expense,-etc.) 2 T2z 682
2 271 36 937
Less:
Expense vouchers processed
Travel expense accounts 80 20 252 53 11 453
Other (moving expenses, conference
expeunse, etc,) 30 2 353 12 79
Refund of advances 78 7 112 55 L 623
Billings to and from HAPO Components-Net 1 006 768
30 _T23 16 923
Accounts Outstanding at Close 61 $21 548 73 $20 ook
W. Sale
December &, 1957
UNCLASSIFIED
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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

INVENTOR

J. Dunn

J. Dunn and

A, E, Smith

O. H. Koski

Q. H, Koski

H. T. Hahn

B. M., Johnscon, Jr,
R. B. Moore

A. 8, Wilson

265071

course of their work have been examined for possible inventions or discoveries.

TITLE OQF INVENTION OR DISCOVERY

Leak-Proof Control Valves
Controlled Lieakage Liquid Seal for Process Pumps

The Recovery of Cesium from Cyanide Precipitates
through the Reaction with Steam

The Recaovery of Cesium from Cyanide Precipitates
through Catalyzed Calcination with Various Metallic
QOxides

Metal-Oxide-Liquid Metal Slurry Preparation

Chemical Process Equipment - A Variable-Flow,
Constant Pressure, Relief Valve

Utilization of Alkali Metal Complexes of Aluminum
Chloride for Preparation of Aluminum Alloys of Metals
Such as Uranium by Reduction of their Oxides

The Recovery and Safe Containment of Fission Gases

Lotk
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