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BUDGETS AND COSTS

Costs for June were $2, 579, 000 an increase of $736, 000 from the month of May.
Total operating costs for Fiscal year 1959 were $20, 424, 000 or 97% of the
operating budget of $21, 044, 000. Operating costs for Research and Development
were 99% of the budget. The major underruns occurred in general overhead,
direct service HLO performs for other HAPO departments, and Washington
Designated Programs.

RESEARCH AND DEVELOPMENT

1.

Reactor and Fuels

PRTR Phase I and II contracts are complete. Final inspections have been
made.

PFPP Phase II construction is estimated to be 99. 5 percent complete.
Completion is expected July 15. PFPP Phase III is estimated at 62 percent
complete vs 70 percent scheduled. The PFPP service wing has been

-accepted and a partial force of operations personnel will move into the

building during the week of July 6.

In heat transfer experiments with the Mark II (concentric tubular) fuel
element, boiling burnout was experienced at a heat flux of 1, 568, 000
BTU/hr/ft® at an outlet temperature just below saturation. This compares
favorably with the design value for maximum heat flux of 400, 000 BTU/hr/ft2.

Fabrication of the PRTR Zircaloy-2 process tubes has been completed,
with 95 tubes having been inspected and accepted at the vendor's plant.
Eight-eight of these tubes are already on site.

Zyglo fluorescent dye penetrant testing of the outside surfaces of 2700 thin-
wall Zircaloy-2 PRTR jacket tubes showed 38 percent of the nominal 3/4-in
tubes and 48 percent of the 1/2-in. tubes to be free of outside-surface
cracks and flaws, and about 10 percent of each group to be unuseable.
Further tests are in progress to determine the acceptability of the remain-
ing, intermediate quality tubes.

Irradiation of evaporated uranium dioxide films and subsequent examination
by electron microscopy has revealed straight line tracks. Taking into
account the accumulated exposure of 2 x 1016nvt, and calculating the num-
ber of fissions per micronz, the density of tracks correlates well with the
number which should be observed if the tracks were the results of fission
events.

The prototype mechanical seal pump and PRTR spare pump were operated
nearly full time during June with seal leakage of less than half the design

value.
Didia
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Zircaloy clad, aluminum core elements have withstood thermal cycling
under PRTR conditions for the required number of cycles. When cycled
at twelve times the PRTR heating and cooling rates and over 60 times
the required number of cycles similar elements failed by swelling of the
core and rupture of the cladding. Tests are continuing to define the con-
ditions under which thermal ratcheting causes excessive deformation of
this type of element.

Large scale reduction of plutonium oxide by aluminum in a cryolite bath
has produced extrusion billets of plutonium-aluminum alloy of the desired
composition and quality.

Various aluminum alloys modified to improve their corrosion resistance
have been injection cast in Zircaloy and thin wall stainless steel with good
bond formation and low porosity.

Alumina powder packed into flattened stainless steel tubes and rolled has
been compacted to 90 percent of theoretical powder density. This technique
may be useful for fabrication of PuOg-inert diluent spike elements.

Following the irradiation of 0. 630 inch diameter enriched coextruded,
Zircaloy-2 clad uranium rods to 2200 MWD/T, cracking of the uranium
metal and average diameter increases of 0. 010 inch were reported.
Enriched coextruded rods of 0. 593 inch diameter irradiated to 1500 MWD/T
are now being examined. These rods, operating at the same maximum
temperatures as the prior irradiation showed only 0. 002 inch average
diameter increases, and no cracking of the uranium metal has been
observed.

The end closure process developed for use on coextruded fuel rods has been -
applied in the closure of 112 rods. Three were defective. With improved
instrumentation, reject rates should be sharply diminished.

In defected element rupture testing, a fuel rod specimen that had been
beta treated, water quenched, and aged at 475 C for 350 hours performed
better than unaged specimens. Further tests will be performed to verify
this behavior.

Irradiation testing of NPR candidate graphites at temperatures up to 1000 C
will be initiated in the GETR, beginning in August, in order to supplement
experiments already under way in the MTR and ETR. The second graphite
irradiation experiment in the 1.,-48 shim rod of the MTR was inserted the
week of June 29.

Chemical Research and Development

Characterization of the cerium - rare earth sulfate precipitate from the
Purex 1WW waste (synthetic) established likely mean particle sizes and,

1240184 i



general filtration behavior. Self-heating may cause the actual precipitate
to reach 300 - 500 C during recovery and shipment; simulated heating to
500 C indicated property changes may occur which would impede nitric
acid dissolution for subsequent processing. A trace of fluoride in the
nitric acid relieved this problem.

The first processing run was completed to convert cesium zinc ferrocyanide
slurry to cesium chloride in the Fission Product Isolation and Packaging
Prototype. General behavior was satisfactory, but numerous process
adjustments were indicated. The mechanical packaging component remains
to be completed.

Extraction of neptunium from synthetic 1WW Purex waste was demonstrated
in the miniature mixer-settler using di-n-butyl n~butylphosphonate (DBBP)
as the extractant. Yields were good.

Calcined products from synthetic high level waste solutions were produced

by the radiant heat spray calciner, by batch calcination, and at ANL in a

fluid bed unit. A wide range of product bulk density and thermal conductivity
resulted, depending on the composition of feed waste solution and the process
used. Added materials affected both process behavior and product properties.
Dense glassy solids were produced by firing typical high aluminum waste
powders with borate additives.

Gamma radiation measurement as a function of depth in 200 East Area
monitoring wells showed an expected downward migration of radioactive
waste emitters in the soil near active crib sites over the period of a year
since the last measurements. Several wells near heavily utilized cribs
showed activity all the way to ground water. Measurements near inactive
disposal sites near the T-Plant in 200 West Area showed a maximum soil
penetration of 120 feet which is well above ground water. No detectable
migration occurred at sites at which no wastes have been charged for the
last two or three years.

Twelve hundred simulated startups and shutdowns were successfully com-
pleted on bench tests of the UO5 Calciner Control Programmer. Plans to
automate the UO3 Plant will follow from this development.

As much as three percent of the UOg was dispersed as small suspended
particles (10 to 20 microns) when stainless steel clad swaged UO, fuel
rods were sheared under water. The prototype shear (30 tons nominal)
has cut an equivalent of two tons of power fuel elements (10, 000 square
inches). Wear data indicated that for each ton of rods processed an
incremental ton of force was necessary to operate the shear blades.

Nitrate ion was shown to affect adversely the dissolution of stainless steel

1288189
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clad fuel in a Sulfex system {sulfuric acid). Stainless steel dissolution rates
decreased and uranium dioxide rates increased when nitrate ion was present
in amounts greater than about 0. 01 M. Continuing work on the dissolution of
irradiated UOg in boiling sulfuric acid showed 3000 MWD/T material dissolves
very slowly (0.0006 percent per hour) in the presence of stainless steel con-
stituents in the acid. The presence of air was shown to affect room temperar
ture reaction rates for Sulfex systems.

Test runs were initiated in a Sulfex pilot plant dissolver. Passivation of

the stainless steel charge was observed when acid addition rates were low or
interrupted. The presence of mild steel in the charge was shown to start
dissolution of the stainless steel after passivation had occurred.

Laboratory tests indicated that plutonium losses during the Zirflex decladding
of Pu-Al rods can be significantly reduced by pretreating the Pu-Al rods with
a nitric acid etch.

Both UOg and U30g were converted to soluble UO5Cly when chlorine was
added to a fused salt mixture of the oxides. Previous work showed UO2
also forms the uranyl chloride. Zinc reduction of the U02C12 to form
crystalline UO, was shown to be quantitative. Some characterization of the
path of fission products in this system resulted from cycling an irradiated
UO2 specimen.

Enrichment of mercury-202 in natural mercury by photoactivation was
demonstrated.

Phosphorus-32 in reactor effluent water was shown to be primarily in the
form of orthophosphate as an equilibrium mixture of HoPOy4 - and HPOy4 =

ions.

3. Physics and Instrument Research and Development

The first two full-scale experiments in the AEC-Air Force atmospheric
physics program were run. All portions of the experimental system oper-
ated in a satisfactory manner. Lack of favorable weather conditions
prevented additional runs during the month.

For the IPR program, exponential experiments with concentric tube fuel
elements continued, and measurements were made in the PCTR on seven-
rod, slightly enriched cluster elements.

Experimental work continued in the field of nuclear safety of 3% enriched
Non-Production Fuels in both dissolving and subsequent processing.

1243126
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In the Shielded Personnel Monitoring Station, calibration work continued,
assisted by the acquisition of a phantom. Counting equipment was cali-
brated for emergency use in the Van de Graaff laboratory in event of
personnel exposure during a criticality accident.

All radiotelemetering data stations south of the Columbia River are now
calibrated and operating.

In the basic data field, analysis of the recently completed experiments on
the slowing down of neutrons in water and an organic liquid revealed
agreement between the results and calculations from basic principles.

An improved neutron ''temperature’’ detector was conceived for use in
lattice experiments and exploratory work to test its feasibility was begun.

4. Biology '

The proportion of Srgo present in the blood of miniature pigs was lower
following relatively higher dose than following a lower dose, suggesting
that radiation damage may lead to a decreased rate of removal of Sr¥"~ from
the skeleton, possibly as a result of vascular damage.

Absorption of glucose from the irradiated (1500 r) rat intestine was normal
at one~-day post irradiation, inhibited 60 percent at 3 and 6 days, and back

to normal levels by 10 days, indicating that the absorption defect parallels

pathologic damage to the intestine.

Additional studies of the radiation protective effect of erioglaucine on a
different strain of mouse (CFl) are considerably less impressive than
previous results. Fifteen days following 800 r x-irradiation, 10 of 15 con-
trol mice were dead, while 7 of 15 mice protected with 960 mg
erioglaucine /kg were dead. At lower levels of erioglaucine administration,
mortality was higher than in controls. These results will require
confirmation.

5. Programming

A survey was completed on the nuclear safety aspects of Plutonium
Metallurgy Operation laboratories. ‘

A revised schedule for fueling the PRTR based on more accurate fuel burn-
up estimates was transmitted to the Commission.

The meeting of the Program Directors of the Division of Biology and
Medicine was held at Hanford on June 8 and 8.
=
Db

Mo R
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TECHNICAL AND OTHER SERVICES

A report on the development work in the area of model building using multi-
variate statistical techniques was presented to OR personnel from other General
Electric components on June 8 and 9, and to members of the Office of Operations
Analysis and Forecasting, AEC, on June 10.

Further analysis designed to locate the optimum combination of preheat and
submerge times in the canning cycle confirmed previous results, and a three
month trial run on one canning line at the estimated optimum cycle will be
started in the near future.

Work in connection with in-reactor corrosion data has developed in a con-
tinuing program of analysis jointly sponsored by HLO and IPD.

Work on the input-qutput simulation study and ten operations analysis programs
continued during the month. One new operations analysis program was defined
based on previous statistical work. In addition, statistical and mathematical
analysis on 15 problems was given within HLO and to other departments and
operations. ’

There were 22 authorized projects at month's end with total authorized funds of
$8, 515, 500. The total estimated cost of these projects is $8, 646, 500. No
projects were completed during the month. Two new projects are awaiting AEC
approval. Six project proposals are in preparation with an additional four
completed and awaiting transmittal to AEC.

Project work is proceeding generally as scheduled and within the limits of the
authorized funds. Project CA-744 for the construction of the 306 Building
Addition is ahead of the total project schedule but the Contractor is behind his
schedule which could affect the building ready<for-use date. Current progress

is about at the scheduled rate. The Contractor on the High Level Radiochemistry
Facility, Project CA-749, is slightly behind schedule. Gunite placement of

the heavy aggregate concrete was slower than anticipated due to equipment
limitations caused by the weight of the aggregate and the density control of the
placed material.

Activity for the Radiographic Testing Operation this month reached a record
level reflecting the output of increased manpower and the results of the tube

testing program. Eighteen thousand, two hundred and forty-three tests were
made.

Two significant classification developments occurred during the month:
(1) Hanford production data for periods subsequent to June 30, 18958 were

1240108
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downgraded from Top Secret to Secret. (2) The NPR was downgraded from
Serret to Confidential. Actual plutonium output from the NPR will remain
classified Secret. Essentially all other information on the NPR will be
classified no higher than Confidential.

No new cases of plutonium deposition were confirmed during the month. The
total number of deposition cases which have occurred at Hanford remained at
229. There are 161 employees currently employed who have a measurable
deposition of plutonium.

An operator at the 234-5 Building, with a previous small plutonium deposition
suffered a contaminated injury to the left index finger. Examination of the
wound, caused by a piece of plutonium metal, in the Shielded Personnel
Monitoring Station showed approximately 0. 058 uc Pu. After surgical removal
of a small portion of flesh from the wound area, 0.002 Mc Pu remained.
Preliminary bioassay results plus the remaining radioactivity in the wound
indicate a total maximum body deposition of less than 10 percent.

Four recently installed high-level radiation alarms in the 231 Building were
tested and accepted.

SUPPORTING FUNCTIONS

A summary report of findings in connection with the FY 1959 physical inventory
of uninstalled cataloged equipment in the custody of Hanford Laboratories was
prepared. A comparison of the inventory balance $9, 642, 342 (9, 717 items)
disclosed a shortage of only 24 items valued at $5, 633 or six-tenths of one
percent of missing equipment to the book balance. This indicates a significant
improvement over the findings in the last inventory.

Estimated needs during FY 1960 for attendance at professional societies and
off-site courses have been submitted to Contract and Accounting. Authorization
is expected in July.

To give effect to the consolidation of clerical functions, 18 Financial Operation
employees were transferred to Contract and Accounting effective June 29,
however, they are remaining in HLLO until about July 20 in order to close out
the fiscal year at which time they will take over new assignments in the 700
Area.

As of June 30th, the staff of the Hanford Laboratories totalled 1334 employees,
including 656 exempt and 678 nonexempt. There were 580 exempt employees
possessing technical degrees, including 349 B.S., 119 M.S., and 112 Ph.D.

Laboratories personnel worked a total of 207, 682 man-hours during the month
with no disabling injuries. Since September 1, 1956, a total of 6, 482, 041
man-hours have been completed with no disabling injuries.

1263169
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The medical treatment frequency for June was 2. 02 compared with 1. 59 last
month.

There were 6 security violations in the Laboratories in the month of June,
bringing the total for the year to date to 22.

Nine Ph. D.'s visited HAPO for interviews during June. Eight offers were
extended for HAPO with 2 acceptances during the month and 7 offers continuing
open. One new Ph.D. chemist reported on the roll. For the recruiting year to
date, there have been 12 Ph.D. acceptances for HAPO.

Four additional acceptances were received from Technical Graduates during the
month, bringing the total for the recruiting year to 75. Nine acceptances were
received from experienced BS/MS candidates and 17 experienced BS/MS
employees were placed on the roll.

There were 66 additions to the Training Program rolls during June, including
42 Technical Graduates, 11 members of the Western Circuit - Engineering
Training Program, 8 college Juniors, and 5 high school teachers. Four
Technical Graduates were permanently placed in HAPO Departments, leaving
77 Technical Graduates on the Program at month's end. Total force on the
Training Program, including summer employees, is now 101.

Thirty-nine requisitions were filled during the month. With the receipt of 33

new requisitions and 5 cancellations, there are currently 33 nonexempt openings,
for which 21 candidates are in process and 5 transfers are pending, with 7

candidates yet to be procured.

Manager,
Hanford Laboratories

HM Parker:kss
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REACTOR AND FUELS RESEARCH AND DEVELOPMEXT CPERATION

TECHNICAL ACTIVITIES

FISSIONABLE MATERIALS - 2000 PROGRAM

1.

METALLURGY FROGRAM

Corrosion Studies

Nickel Plated Fuel Elements. Flaking and blistering of the nickel plate on
aluminium-clad fuel elements, which has been observed on such fuel elements
after irradiation under IP-207-A, has been simulated out-of-reactor under
laboratory conditions. This was accomplished by making the nickel plated
aluminum piece the cathode in an electrolytic =ell, using a pH 7 buffer as
the elecirolyte. After generating atomic hydrogen on the nickel plate for
16 hours, blistering and cracking occurred. The extent cf blistering
seemed to increase with the amount of hydrogen evolved. There was a Jro-
nounced tendency for the blisters to form along edges; cracks, and pinholes
in the nickel plate. This blistering was more severe on chemically »lated
samples than on the electroplated samples. Thermal cycling of the plates
prior to testing increased the subsequent tendency to blister in the elec-
trolytic test. The blistered, flaked laboratory specimens were remarkably
similar to one area of reactor-exposed nickel plated fuel element which has
been examined ir the Radiometallurgy Laboratory.

Herce, hydrogen blistering in-reactor, caused by atomic hydrogen produced
by corrosion, or by radiation-induced decompositiom of water, is considered
a prime suspect as a cause for the observed flaking of the nickel plate.
The electrolytic test will be further developed to gain fundamental under-
standing of the problem and as a quality control test for improved plating
techniques.

Loop Test in 300 C Deionized Water. Aluminum samples of four alloys have

been examined after five weeks exposure to evaluate the effectiveness of
several autoclave pretreatments. The first exposure period suggests that
two weeks of autoclave treatment at 300 C is better than one week, and
also that increasing the autoclave temperature to 350 C is of little or no
value. Examining the corrosion data from this test of four alloys (viz.,
X-5001, ¢-810, C-823, and Alcoa-192270) with a variety of autoclave pre-
treatments and three different flow rates has shown the amount of oxide
retained on the semple is dependent on all of these factors. The associ-
ation with alloy composition was surprisirg since in general the most
highly alloyed material more effectively retaimed the corrosion product.-
While there was a tendency for corrosion rates to be slightly lower where
the oxide is best retained, the benefit of the additional corrcsion
product is minor. This is a further example of the non-protective char-
acter of the bulk aluminum corrosion product formed in dynamic systems.

DECLASSIFIED
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Loop Test in 250 C Deionized Water. In view of the importance of refresh-
ment rates on aluminum corrosion in the stirred autoclave, the current test
in the dynamic autoclave involves refreshment at the rate of 9.4 gph in-
stead of the usual 2 gph. The test results after one month involving-pre-
autoclaved samples show about a 30% increase in rate over those exposed at
low refreshment rates. A much greater percentage effect from refreshment
rate would be expected with samples having no pretreatment.

Reactor Decontaminatijon Studies. The Turco 4501 process, a proprietary
process of the Turco Products Company, is of interest in reactor decontam-
ination. This process has been used with reasomable success on several in-
reactor loops. The chemistry of the process is obscure because the vendor
bas not made public the composition of his solutions. 1In order to under-
stand the chemistry of the process, the analysis of 4501 solutions has been
started.

The process consists of three steps starting with Turco 4501, followed by
Turco 4502, and then nitric acid. Turco 4501 solution is said to contain
potassium hydroxide, phenolic bodies, organic acid salts, and aliphatic
amines. The 4502 solution, contains sodium hydroxide, sodium carbonate,
potassium permanganate and inhibitors.

Turco 4501 has been separated into four fractions by steam distillation
and extraction at controlled pH's. The solution was first made strongly
(pH 2) acid, and steam distilled. This distillate was neutralized to

pH 6, and again steam distilled. The fraction volatile in steam at both
pH 2 and pH 6 was identified as phenol by boiling point (177-8 C) and
melting point of the bromine derivative (9%-5 C). Phenol constitutes
about 4% of the Turco 4501. The fraction volatile in steam at pH 2 but
not at pH 6 is an acid with equivalent weight of about 95. It has a typical
carboxylic titration curve with a break at pH 6. The free acid is very
soluble in water and has a very faint acetic acid odor, suggesting lactic
acid. This acid constitutes about 6% of the Turco 4501 solution.

The residue from the original steam distillation was made alkaline and
extracted with chloroform. An amine was recovered, tentatively identified
as triethanol amine by its extreme solubility in water and the melting point
of the hydrochloride (177 C). This extracted amine fraction constituted
2-3% of the Turco 4501.

The remaining fraction; which is not volatile with steam at any pH,
contains potassium salts and may contain other ingredients.

Radiometallurgy Laboratory Studies

Density, metallography, and burnup analyses samples were obtained from a
peripheral and center rod of a 1.6% enriched uranium 7-rod cluster element
with 0.020-inch thick Zr-2 cladding (BRM-279). Four, 13" long, 1.6% en-
riched U, Zr-2 clad, 7-rod clusters, that were irradiated according to
PT-IP-214-A, were received. No evidence of rupture was found in the first

1208192 DECLASSIFIED
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zslement /SM-295). The resu’ts and conclusions fror these syaminations will
be repcrted in comnnection with the respective dsvslopment programs of Fusl
Desigrn and Physical Metallurgy Operaticrps.

Basic Metallurgy Studies

Radiation Effects in Structural Materials. A seriss of metals representing
the common crystal types was irradiated at Brcokhaven, Hanford, and the MIR
under various expcsure conditions. These metals include copper, nizkel,
titarium, zircorium, iron, molytdenum, and type 347 stainless stesl. Post-
irradia*tion measurerments were initiated at XAPL and will te completed at
FAPO to advance the theory of nsutron damage to matals. stallographic
studiss of irraliated zirconium, titarium, and molybdsnum were completed
during the month. No changes in microstructure dus o neutron radiation
have beer cbserved at magrifications toc 1000X. X-ray line broadening and
lattice parameter stulies were completed for the unirraiiated coptrol speci-
mens and for molybdernum irradiated to 4.4 x 108 and 1.5 x 1020 nvt. 'Tae
lattice parameter for molybderum was C.025 perczent higher than the unirrad-
iated value after ar expcsure to 4.4 x 109 4vt. These results are in ex-
cellent agreement with those of prior investigatioms at HAPC. Although the
line broadening increased continucusly with exposure, “he extent of broad-
ering was substantially less than that measured in prior studies. The

_materials under investigation were analyzed spectrographically during the
month. The purity cf the metals is 99.2 percent or betler except for ti-
tanium and "A" rickel which are approximately 99% pure.

These values are considered approximate and will be improved uporn by wet
chemical analysis. A Zircaloy-2 tube which has been exposed to radiation
over a 25-month period and a similar unirradiated tube were removed from
the KER fazility. These tubes will be mechanically tested and zxamined
metallograpnically tc determine the effects cf high neutron exposures at
elevated temperstures cn Zircaloy-2 and to establish testing methods for
monitoring NPR tubing. The test pieces cut from the irradiated tube were
transferr=d to the Radiometallurgy facility for further sectioning. One
test piece which received half of the maximum exposure was given a cursory
examinatior at 10X magrnification. The outer surface was smooth and had a
dark dbrass luster. The inner surface was smooth and had a dull born
appearance.

Mechanical and Physical Properties of Materials. The textures of extruded
and drawn ercalcy-z tubing are being determined by x-ray diffraction.
Preferred orientations are being correlated with results of tube dburst
tests tc determine the relationship of texture to mechanical properties.

Preliminary investigationms of extruded Zirealoy-2 {39:1 extrusion ratio)
have been made. Pole figures of (0002), (1011), (1010), and (1012) planes
of both cold drawn and annealed tubing have been determined. Highly pre-
ferred orientations of primary (0002) and secondary (10I1} slip planes are
oresent. A texture consisting of (0002) planes with the 1010/ direction
parallel to the extrusion axis was found. Burst test failures due to hoop
stresses occurred at 45° to the radius which correlated with the high
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density of basal planes observed at this orientaticn. Inverse pcle figure
data have been gathered for the cold drawn and annealed {1 hr - 730 &)
Zircalcy-2 tubing also. A randomly oriented Zircaloy-2 specimen is tveing
prepared at the U. S. Bureau of Mines to supplemernt this work. Specimens
have also been prepared with an anneal in the alpha plus beta range to
study this effect on texture. Anznealing of Zircaloy-2 tube at 1050 C for
one hour and furnace cooling, produced excessive grain size. DBeta anneal-
ing followed by oil quenching produced a fine grained struciure suitable
for x-ray diffraction analysis.

The creep properties of Zirzalcoy-2 are considerably improved by small amounts
of residual work. The extent to which increasing amounts cf cold work im-
prove creep properties and the effect of recovery oczurring in the test
temperature range i1s not known. These eflects are beirg determined in order
that Zircaloy-2 fabricaticn procedures can be specified for process tubing.
A portion of the Zircaloy-2 stock supplied to BMI for the HAPO Assistance
Program Creep Testing was further cold worked to 15, 25, and 45 percent,
and flat specimens of the 25 and 45 percent material are now being tested
in the vacuum creep units at stress levels of 21,000, 18,000, and 13,00C psi
and 400 2 {752 F). Results of 2000-hour tests show higher creep rates for
the 45 percent ccld worked specimens than for the 25 percent material, with
initial elongations being lower for the 45 percent samples than for the
25 percent. In addition to *the creep tests in the vacuum units, advantage
is being taken of the availability of four atmosphere creep units to deter-
mipe the effect of COz contamination in the helium atmosphere on the creep
properties of Zircaloy-2. Similar conditions are being used on the atmos-
. vhere machines to those in the vacuum units except for the carbon dioxide
content cf the atmosphere. ‘

Notch-bend and impact tests have teen performed cn Zir:algy-2 to correlate
these two types of tests and to determine if one is a more sensitive measure
of texture and notch sensitivity than the other. 7The effects of cold work,
temperature, specixen orientation, and ddditiomns of 1CO ard 500 ppm Hy are
bveing investigated. All *tes*t work has been completed, and the resulis are
being analyzed. Nc obvious correlatiorn between the two types cf test has
been cbserved. However, an "analysis of variance' test is being performed
to see whether a s%atistical correlation can be found.

Electron and Optical Microscony. The study of the microstructure of clad-
ding and fuel materials is a direct way of detecting radiation damage in
these materials. As zreviously reported, thin evaporated films of uranium
dioxide show straight line tracks after irradiation to az expcsure of only
2 x lO16 nvt. These irradiations have been repeated, and the resul*s have
been verified. Film thicknesses were 100 rather than the 13 A previously
reported. With a film *thicxness of 100 R, an exposure cf 2 x 1010 nvt
results in approximately 24 fissions/micron2n In the electron microsccope
the number of tracks greater than 500 ] in length per micron? were four.
From a purely geometrical -zonsideration of the length of trackxs in the

100 “hick £ilm, only 20 n2rcent of the “racks should te greater than

5C0 . Consequently, the total number of tracks or fission events deter-
mined from microscopiz examiration “ecomes EC/microne. This figure is in
gocd agreement with thes pr=dicted value.
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Thin foils of aluminum and Zircalcy-2 have been preparsd by mechanical and
chemical thinning techriques to permit transmissicn el or. microsaore
exarmination of the micrestructire. IExtinction contours ard <dislccation
movements in the aluminum foils have been cobserved diresily with the elec-
tron microscope. Satisfactory foils of zirconium have 20t as yst been
prepared. Such foils are to be irradiated and ther re-examined to deter-
mins the pinning effect of defects caused by irradiation. Similar fcils
will also e coated with fissionable material, irradiated, s*ripred of the
flssicpakle materials;, and ther examined in the microscope for fissien
fragment damage.

In-Seactor Measurements. A knowledge of the errors in temperature measure-
ment using thermocouples in a neutron flux 1s essential for the quartita-
tive evaluation of the effects of neutror irradiaticn orn materials. DBbe-
cause such knowledge is lacking, & program of in-reactor thermozouple sta-
bility testing is in progress.

The 300 C thermocouple stability capsule, containing a caromsl-alumel; an
iron-constantan, and a copper-ccnstantan thermccouple has received 3073
hours of exposure in a "gettered" helium atmosphere. Elecirical resistance
between the copper-constartan ccuple and the m=tal ithermocouple well in the
capsule has increased to spproximately 130,000 ohms. This courle now
registers a temperature approximately six degrees lower than the other two
during steady state operation. This change is probably due to a separation
of the thermocouple bead from the bottam of the well. It could alsc have
been caused by excessive oxidation of the couple, whish will lead to early
failure. The gas atmosphere in the capsule has teen changed to a 75 perczent
helium, 25 percent carbon dioxide mixture. '

The creep capsule that has teen received from Technical Indusiries Corpor-
ation for the purpose of providing continuous creep measurement of a
Zircaloy-2 specimen during irradiation is now awaiting a reactor shutdown
for charging. The capsule and its instrumentation have been tested in the
laboratory. The monitoring equipment for strain and load measurements was
provided by Technical Industries. Temperature contrcl has beern maintained
to within 1 F with a one degree temperature distritution over the length
of the sample in laboratory tests. Tests on a strain transducer and moni-
toring system similar to the one in the creep capsule has shown that <the
transducer performs well within the sensitivity and accuracy range claimed
by the supplier. Heat transfer calculations based on gamma heating for the
capsule indicate that the specimen will attain a temperature of 800 C

when the capsule is in the peak flux zone of the reactor; consequently,
the capsule will be inserted only as far as the center of the graphite
reflector where the indicated specimen temperature is 267 C (512 F).
Supplementary power will then be supplied to the electrical heaters to
maintain temperature control.
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Metallic Fuel Development

Cluster Fuel Elements. Seven 7-rod cluster fuel elements, fabricated

from 1.6 percent enriched uranium coextruded in Zircaloy-2 zladding,

are operating satisfactorily at 125 kw/ft in the XKER Loop 2 facility.
Calculated core temperature for the rods is 510 C. <Clad thickness on

six elements was 0.020-inch, the seventh element contained a 0.030-inch
cladding. These elements are being irradiasted to compare the performance
of rods with variable clad thickness and have a goal exposure of 5000 MWD/T.

In-reactor corrosion data for uranium coextruded in Zircalcy-2 is to be
obtained by purposely defecting, at temperature, fuel elements at various
levels of exposure in the ETR 3x3 loop facility. Exposure levels of O,
1000, apd 200C MND/T are to be investigated. Two T-rcd czluster fael
elements have reached an exposure of 90C MWD/T in the KW Reactor through-
hole. Two other 7-rod cluster fuel elements have reached an exposure of
300 MND/T in a similar facility. Rods for seven T7-rod cluster fuel
elements have been fabricated and will be assembled into elements. These
elements will serve as the zero exposure elements as well as for heater
elements throughout this series of tests.

Post-irradiation examination of T7-rod cluster fuel el ments irradiated in
the KER Loop 2 facility im 200 C coolant to an exposure of 1500 MWD/T was
undertaken this month. Calculated core temperature of these elements was

10 C. Diameter measurements taken show a 0.003-inch maximum increase or

a calculated volume increase of 1.1 percent (R = 10). The average diameter
increase was 0.002 inch or a volume increase of 0.8 percent. Metallographic
examination revealed no macro- or micro-cracking as was found in similar
material irradiated to 2200 MWD/T. Although grain boundaries were still
visible, no evidence of recrystallization was found.

Radiometallurgy examination of a T7-rod cluster element with variable
interrod spacing is complete. This test was designed to measure differ-
ences in irradiation stability for rods with spacings of 0.025 to 0.055.
All rods were coextruded Zircaloy-2 clad uranium. The mcst closely spaced
rod had the biggest diameter increase of any rod. The density of this rod,
however, was no lower than others. No correlation was found between core
density and diameter increase. The diameter of the clcsely spaced rod
zorresponded to "R" values of 3-10. Other rods had "R" values near zero.
All rods were free of scaly crud and showed no signs of uneven heat trans-
fer. The exposure at KER Loop 2 was 1250 MWD/T average with water tem~
perature at 275 maximum.

The assembly of natural uranium fuel into 7-rod clusters for an irradi-
ation test in the KER facility is nearly complete. The Zircalcy-2 clad
rods were coextruded at NMI by FPD personnel, ard the closure, heat
treatment, straightening, and assembly technigques used were those de-
veloped by Fuels Fabrication Development personnel, as descriked else-
where in this report. Initially, suitcase handle type supports were used
which were attached by resistance spot welding to the hea* generating
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surface of the individual rods. However, due to tae small clearance be-
tween the support and rod surface, there was a possibility for generating
not spots under the supports. To remedy this, the supports were changed
to a solid design attached to the spider in such a manner that they do not
shield any heat generating surface.

b SOTNS
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Tubular Fuel Elements. Tubular fuel elements can combine high surface

area to mass ratios with symmetrical coolant channels. A tube-tube

element of coextruded uranium has received Reactor Safeguard approval

at tne ETR. It will begin operation at high power lsvel (60 watts/gm! in
July. ight tudbular elements of tube-tube geometry and KER dimensions

were completed at the first of the month. Four are alloy (2% Zr) ccre,

and four are uranium core. All have electron beam welded end closures

and recessed end rings to allow for swelling. Vacuum beta heat treatment
was used. End grooves were made by acid machinery with HGl. Four of these
elements are scheduled to run in KER Loop 1. Power there would be about
i2 watts/gm or 65 kw/ft° Work on NPR size tube-tube elements began. About
LO feet of tube is now available.

Component Fabrication. Two dingot uranium billets, 3-3/h inches in

diameter and seven inches in length, have been monitored through the salt
bath heating and quenching cycle to determine required heating times and
quenching rates by water quenching and air cooling. Heating in chloride
salt required approximately nine minutes to reach the alpha-beta trans-
formation, and an average of 15 minutes to reach 730 C. The first billet
quenched directly in water had a center cooling rate of 11.66 C/sec at the
beta-alpha transformation. The second billet was air cooled, and the center
quenching rate was 0.65 C/sec in the beta prior to transformation. Grain
sizes are being compared for these two treatments and the initial condition.

A total of nine coextruded uranium rods, 0.620 inch initial OD, 0.022 inch
Zircaloy-2 wall, and approximately 20 feet long have been used in preparing
T-rod cluster elements for KER irradiation. The material was prepared from
ingot uranium castings, triple beta heat treated before machining to billet
size, and coextruded by FPD personnel at NMI. The rods were extruded with
a 39:1 extrusion ratio at approximately 1160 F. The partial chemistry of
the billets was as follows: C, ppm-325 min-451 max; No-ppm, 31 min-53 max;
Fe, ppm-49 min-108 max. The density ranged from 18.93 to 18.98 gm/cc.
Metallographic specimens were taken from the front, center, and rear of
each extrusion after swaging from 0.620 inch OD to 0.593 inch OD. Numerous
core defects were observed in each rod. These were small voids, cracks,
networks of cracks and voids extending in a stringer, and clusters of oxide
and carbide inclusions forming stringers. From their appearance it is be-
lieved that most of these defects originated in the cast billet as shrink-
age cracks and voids and agglomeration of imclusions. It is not unlikely
that these were aggravated by the severe gquenching during beta heat treat-
ment of the billets. The fuel rods were screened for the more serious of
these defects and rejected as described later. Beta heat treatment of
individual fuel rods was performed following the heading step, described

in another section of this report, without removing the copper plate or
lubricant from the surface of the element. The treatment consisted of

DEC; -
1248197 CLASS!F”:D



=0 A-8 HW-60846 A

hanging the rod vertically fram the extrusion stem formed in heading,
heating in chloride salt for five minutes at 730 C, transferring to

600 C chloride salt for five minutes, and air cooling while rolling

the rod on concrete. The crystallographic orientation is being de-
termined for a number of these rods in the following cornditions: as-
extruded, after sizing by swaging, after upsetting the heading die,

and after beta heat treatment. After beta heat treatment, the fuel .

rods were bowed, ranging from a few thousandths to a maximum of approx-
imately 0.050 inch total indicated runout {(TIR). They were straightened
to 0.003 TIR after cleaning by supporting between U-tlocks and tapping
with a wooden mallet. Each fuel rod was tested for core or tond defects
following beta heat treatment using an ultrasonic test. Several sections
showing indications of defects were examined metallographically. Several
severe core defects were identified in this manner so all elements having
indizations on this test were rejected. A total of six elements of 112
were rejected on this basis. A rupture occurred during autoclaving of
one group of 36 rods to determine the projection weld integrity and sub-
sequent metallographic examination of the Zircaloy-2 clad of one of the
elements indicated that the hydrogen content of the clad had bteen in-
creased to approximately 100 ppm. The remaining rods were outgassed
18.5 hours in vacuum at 600 C. Metallographic sections of the test
sample indicated that the hydrogen had been reduced to approximately

5C ppm. The cladding of at least one rod was examined for each group

in which an autoclave rupture occurred. From these sxaminations it
appears that each rod making up the cluster elements contains approxi-
mately 50 ppm hydrogern in the Zircaloy-2 clad.

Ar extrusion press for use in coextrusion studies has been set up Dy
adapting one of the 40O-ton hydraulic presses in the 306 3ldg. Two
camposite Zircaloy-2 uranium billets have been satisfactorily extruded
with the press with extrusion reduction ratios of 13.5 to 1. This press
is designed to back extrude rod vertically up into a steel tube guide.
The extrusion is then hung from an overhead crane while cooling to aid
in straigntening the extrusion.

ircaloy-2 clad uranium rods 0.593 inch in diameter have been drawn
successfully on the seven-ton draw bench. The prccedure consisted of
vapor-blasting, plating with half a mil of copper, and lubricating with
"Steel Skin" {sodium stearate and molybdenum disulfide} during the
drawing operations. No seizing occurred. The rod had a very smooth
surface and was round to within 0.25 mil. BSpring back or the final draw
was 1.25 mils. This appears to be an excellent rod sizing technique and
one that may hold promise for tube sizing.

Zlosirg and Joining. Additional pressure testing of end closures on
0.625 inch diameter, 0.030 inch wall fuél rods in the as-coextruded
condition produced the following tentative conclusions:

1. 7The internal pressure necessary 300 C to burst %the

zxceeds 3000 psi.
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2. The longitudinal engineering stress in the
failure in these 300 C tests generally exc

3. In none of seven closures in which the jacket was nosed
over an end cap by swaging prior to welding did the bond
between the uranium and Zircaloy-2 fail.

L. Two of the seven closures produced by welding the jacket
to the end cap without swaging failsd as a result of
breaking the bond betwesn the uranium and the Zircaloy-2.
In such cases the tangential (hoop) stress, equal to twice
the longitudinal stress, becomes effective and reduces the
rupture pressure.

5. Failure of the U-Zr-2 hond prcbaktly is a result of heating
the bond during welding and couvld, therefore;, te corrected
by deeper counterboring of the uranium thus making the weld
a greater distance from the Zr-2-U bond.

The end closure process developed by Fuels Fabrication Development was
applied tc 112 one-foot long natural uranium fuel rods clad with 0.020
inch thick Zircaloy-2. This process consists of semi-extrusion of each
rod end to form the cladding over most of the end of the rod. ¥Following
this step a resistance ring type projection weld is made between the rod
end and the cap. After projection welding the closure is autoclave
tested, then a second fusion weld is placed in series with the first
weld. The double closure tests greater than 10,000 pounds under tensile
load. There were three weld failures in the ring type resistance welds
in 224 welds for a failure rate of 1.3k percent. With improved instru-
mentation more reliable results are expected. A higher reject rate was
encountered in fusior welding due to difficulty in dbridging at the start
of the weld. Twenty-seven percent of the fusion welds were rejected due
to excessive penetration. A modified welding procedure is being developed
which is expected to reduce the reject rate through the fusion welding
station to less than three percent.

Equipment has been developed which will satisfactorily hot head 0.593
inch diameter coextruded fuel rods clad with 0.020 inch of Zircaloy-2.
Twelve-inch lengths have been hot headed at a rate of approximately
eight rods per hour. To date 115 rods have been successfully hot headed
with this equipment. The hot heading provides & thicker Zircaloy-2
section at the ends of the rod. This is required for one form of welded
end closure. The hot heading equipment is resistance heated and oper-
ated at an average temperature of 550 C. Both ends of the fuel rods are
formed simultaneously with a forming die in each end of the container.
The rods are prepared for hot heading by swaging to approximately 0.010
inch under the desired finished size. This permits the rods to be in-
serted into the container with ease and the rods are upset to the desired
size in the forming operation. After swaging the rods are cut to length,
cleaned, and 0.0005 inch of copper is plated over the entire rod. The
copper plate prevents the rods from seizing to the steel container and

1248199



[}g;irimflégégif:lfs[)

A-10 AW-60846 ~rrr

K
oy it s e

protects the Zircaloy clad from the atmosphere while at slevated tem-
reratures. Prior to hot heading the rods are coated with a thin layer
0® lubricant. The rods are preheated to 620 C and inserted in the
container for forming. Equipment for hot heading rods with lengths up
to three feet is being fabricated and should be completed and ready for
use within two weeks.

Allied Fuel Studies. In fuel elements with bonded jackets and unbonded
end caps, large displacement incompatibilities are encountersd during
reactor cperation. These incompatibilities can cause lcecalized strain
cyeling in the jacket near the end cap. An ex-reactor test for dupli-
cating these mechanical conditions is being developed. A material with
a large coefficient of thermal expansion was regquired, and a suitable

75 w/o Mn-25 w/o Ni alloy has been found. Bonding tests on coupons have
obtained bonds between Mn<Ni alloy and Zircaloy-2, Mn-Ni alloy and copper,
Mn-Ni alloy and nickel plated Zircaloy-2, and copper to Zircaloy-2.
Copper plated Zircaloy-2 was also bonded to 410 stainless steel. All
vonds were obtained at 715 C, under 5000 psi pressure, in vacuum and
with 15 minutes holding times.

Two alloy fuel samples cf Th-98 w/o fully enriched uranium are being
examined in the Radiometallurgy facility after attaining calculated
exposures of 2 and 2-1/2 a/o B.U. at the MTR. The curscry examination
to date indicates that this fuel material is still dimensionally stable
under the conditions at which it attained these nigh burnups.

A mockup of the plarned 7-rod cluster fuel element failure experiments in
the ETR 3x3 fuel testing facility has been operated successfully in EIMC
#4 ex-reactor logs at 30C C and 1450 psi. The fuel corrosion and rod
iamage followed the pattern as established in autoclave tests of control
pieces, but the hydraulic rupturing mechanism did not work as well as
desired. The test will be run again with an improved hydraulic rupturing
mechanism.

Jcrrosion rate determination of defected fuel rod specimens is continuing.
In a recent test a fuel rod specimen that had been beta treated, water
quenched, and aged at 475 C for 350 hours produced a corrosion rate dras-
tically reduced from that of unaged specimen. The corrosion rate was also
less than that of beta treated and isothermally treated specimen (quenched
to 600 £ from beta and held ten minutes). This observation gives a clue
to scome ancmalous behavicrs noted with beta treated water quenched spec-
imens in ELMO #1 loop testing and may show the way to a heat treatment
which is simpler and more effective than the isothermal treatment, which
to date has given the best results.

The fajilure of a defected coextrudsd fuel rod specimen was ovserved in

a windowed autoclave at BMI this mcnth. This test, and others waich

are being filmed, reveals that rupturing at intentional defects does

nct occur with explosive violence as many have feared but is rather very
time dependent and occurs at a slow, steady rate.
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In support of Hanford's fuel element development worx, a ssries of sx-
reriments to obtain data on the &apendence of c2iad wranium swelling

upon cladding and uranium temperatures, cladding thickness, and ex-
posure 1s being conducted. Four experimental assermbiies, zontaining
Zircaloy-2 clad urarium fuel rods and irradiated in the MIR and ETR as

a cursory investigation of the effect of the above parameters on swelling.
have been returned to Hanford for examination irn July. T7Tex more
assemblies tc extend the coverage of ths temperature, exposure, and clad-
"ding restraint parameters are 9C percent fabricatsé¢. These assemblies,
being prepared for irradiation in the MIKX, are similar to these jgst re-
turned tc Hanford. To attempt a statistical analysis of the effect of
terperature, exposure, and cladding upon fuel rod swelling, a series of
NaK zapsule experiments have been designed for irradiation in process
tubes of Hanford reactors. Assembly of the capsules is 25 percent com-
plete. It is planned to begir irradiations in July or August.

A new metal forming machine, the Dynapak, was installed in the 326 Build-
ing for experimental extrusiocn and forging of fuel elzment componentis.
The machine has a static capacity of 100 tons and a Zynamic capacity of
rearly 2,000,000 ft 1lbs. The few extrusions and coexirusions made indi-
cate the metal flow under the high forming rates is essentially stream-
lined and coextrusion is possible. Closed die forging of UO2 powder in
aluminum and stainless steel sheaths showed densification of the green
oxide up tc 85 percent of theoretical density, a value considerably
grester than obtainable by other compacting methods.

A design, development, and research ccntract for the induction heat treat-
ing of uranium is being prepared. Thils will be a three-phase contraczt to
cover basic heat treating studies con short specimens of coexiruded
Zircaloy-2 clad uranium tube, methods of heat treating full length fuel
element tubes, and the design and construction of equipment capablie of
heat treating and stretch straightening full length tubular fuel elements.
A cooperative heat treating program with FPD is under way at the Ajax-
Magnethermic Corporation. This program involves the induction heat treat-
ment of coextruded Zircaloy-2 clad uranium rod sections. Various condi-
tions of time at temperature, delaey time between the temperature peak and
quenching, and cooling rates have been investigated. Four conditions of
water spray quench and three conditions of air gquench were investigated.
Water spray quench conditions involved pressures cf 10 and 80 psig and
temperatures of 28 and 80 C. The air cool conditions involved compressed
air at pressures of 10 and 70 psig and a normal air cool at 28 C. This
process provides a relatively simple method of heat treating long uranium
rod and is readily adaptable tc autometion. Texture data are not yet
available.

Metallurgical Development. Nine Zircaloy-2 clad uranium tubular cores
were taken to BMI for pressure bonding in Battelle's high pressure gas
autoclave. The specimens consisted of three cast bonded fuel geometries,
two elements with the uranium core in the as-cast condition, two elements
with NMI extruded uranium cores, and two elements with as-cast cores
vwhich had been subjected to a single beta treatment at 730 C, followed
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by a water quench and an alpha anneal at 840 C, followed by an air cool.
Cores were bright etched and electron beam closures were made. The
specimens were pressure bonded in two batches, each at 10,000 psig
helium pressure and 840 ¢ (1550 F) for four hours. No leaks appeared
when the elements were pressure checked after the bonding cycle. Metal-
lographic examination of these samples has not been completed.

Facilities and Equipment. Remote measurement of irradiated fuel rods is
required in reactor basin facilities and radiometallurgy facilities.
Special problems arise in measuring the diameters of irradifksd fuel ele-
ments which are to be recharged in-reactor. A clip gage using SR-4
strain gages has been develcped which will measure the diameters of the
outer rods of cluster fuel elements without having to disassemble the
cluster element. The gage has an accuracy of 0.1 mil and a range of 20
mils. Higher ranges of measurement could be cbtained if special hardened
steels were used in the gage fabrication. Two gages are now belng
machined for use in the Radiometallurgy facility and the ETR basin.

The effect of irradiation upon the accuracy of strain measurement will
be determined by making measurements on irradiated swelling samples in
a Radiometallurgy cell.

Gamma heating in HAPO's 6x9 ETR fuel testing facility has been measured
as the first experiment in the facility. An instrumented stainless steel
slug was operated in the 6x9 {reactor core), and a gamma heating value of
about 20 watts/gram at full ETR power was obtained.

The relocation of testing facilities in 303-J Building is now nearly
complete. A few minor items remain to be done, such as laying a drive-
way, lagging the steam lines, and installing some electrical outlets.
When completed, this testing center will include facilities for perform-
ing the following routine tests: sonic orientatiorn test, leak vulner-
ability {water autoclave) tests, OD and ID frost test, ultrasonic bond
test, vectorscope test, dimension checks, Dy-check test, autoradiographs,
macro- and miero-visual surface examination, destructive removal of
Jjacket by chisel test and/or lathe turning, and weld and end cap radio-

graphy.
REACTOR PROGRAM

Coolant Systems Development

Nickel-Plated Fuel Elements. Out-of-reactor testing of nickel-plated

fuel element cans at 165 C and 120 C in process water is continuing.
Examination of the pieces at 120 C after 12 weeks exposure indicates
excellent corrosion resistance. No evidence of local attack at defected
spots was noted. The test at 165 C after four weeks exposure showed
very good corrosion resistance with very little penetration at the de-

fected spots. However, voller type scale formation was very evident cn @

the surfaces of several of the test pieces.
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Temparature Variation Zn Flow Charnels. The chargz in KER-2 includes
thermocouples tc measure water temperatures in the different flow
channels afier passing over seven aligned nen-wire-wrapped, 1.5 enriczhed
7-rcd clusters. These indicate a spread of water tempsratures of about
20 C; the immer flow channels average 10 7 hotter +han the cuter. During
a week of operation at low temperature (outlet telow 100 T, necessitated
by a pinhole weld leak ir the piping), this temperature spread was the
samz as at 260 C outlst.

In-Reactor Corrosicn of Aluminum. KER-3 was charged May 23 with 20
aluminum-clad Doz-allcy slugs. Five were clad ir X-8201 and iS5 with
£-810 alloy {X-8001 witn 0.1% Ti added). The priacipal purpcse of this
charge is tc zondition the lcop for a few weeks at high temperature
following decontamination and tube replacement. The next charge will
be a four-montn corrosion test of aluminum clad elements for which it is
gssential that the water guality be under careful ccntrol. Several in-
stances of high loop activity have occurred, apparently the result of
sloughing off of radioactive crud. This charge is alsc the first in-
reactor exposure of slugs clad in C€-810. Out-of-resector tests have in-
dicated that this rnew alloy is more resistant tc intergranular attack
than X-8001. Oreration is at about 220 C, pE L.5 Z3P0y,

Qut-of -Reactor Corrosion cf Aluminum. The C-810 alloy clad Doe slugs
and X-8001 alloy clad Doe slugs charged into ELMO-6 were discharged
after four weeks operation at 3C0 C, pH 4.5. Both the X-8001 and C-810
alloys were in good condition. No abnormal corrosion was noted on the
weld areas or surfaces of the slugs. These slugs will be defected and
exposed to LOO C steam to “uplicate the rupture conditions which could
exist in the next KER-3 test. In this test tThe aluminur metal tempera-
ture will be operating at LCO C. This rupture test will help predict
the severity of a KER-3 rupture. Coupons of ¥-8001 were removed from
EIMO-6 and will also be exposed to 40O C steam tc determine the pro-
tective nature of the corrosion product formed a* 300 C.

Fretting Corrosion of Zr-2. Two fretting tests were performed in ELMO-T7
during the month. One test consisted of a Zircaloy-2 tube spirally

wound with Zircaloy-2 wire fixed at one end but frze to move a%t the other
end. The assembly was exposed to 300 C pH 6 to 7 water for two weeks at
abocut 25 fps. No pre-treatment except etchirng had tesn performed on the
Zr-2. The compozents were etched prior to assemtly. Upor discharge,
four areas of wear in the form of grooves were noted in the tube. Es-
timation of the depth of these grooves was one to five mils. Some white
oxide was present at these grooves. The groove areas were directly below
the wire wrapping and wear on the Zr-2 wire was alsc one to five mils at
this point. Where the Zr-2 wire contacted the type 304 stainless steel
test section, the wire was worn down about 20 mils. Metallographic exam-
ination is being made on the tube. Another assembly was exposed in ELMO-7
and consisted of a 1/2 inch Zr-2 process tube with Zr-2 wires used fcr
ribs and 1/4 inch Zr-2 rods used for slugs. All pieces again were etched
prior to assembly. The specimens weres exposed to 360 C pH 6 to 7 water
for six days at 50 fps. On examination it was noted that the wires
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vere missing and probably had fretted away at the contact points. The
tube and "slugs" had fretted from 5 to 50 mils wherever contact had been
made with each other and with the wires. The 50-mil penetration occurred
where the slugs had vibrated against the process tube. The tube had been
positioned in the test section with 304 stainless steel spacers to cause
all cf the fiow to pass over the "slugs". Where the 304 stainless steel
and the Zr-2 tube made contact, fretting occurred on both materials. In
addition, cracking was observed in the tube in this regica. Both the
tube and cne "slug" are undergoing metallographic examination.

Rupturs Testing. A fourth half-hour run, making a total of two hours
expcsure, was made with a coextruded uranium and Zircaloy-2 fuel rod in
the as-extruded condition. Tast conditions were 300 C, 1650 psi, power
rate 30 kw/ft, and 20 fps velocity. The general conclusion from this
series of tests is that very little difference exists between the rupture
rate of heated (internally) and unheated rods. The uranium oxide release
rate during the last exposure was O.72 gram/minute per defect. The maxi-
mum diameter of the rod was increased to 0.79 inch from an original 0.59
inzh.

The projection element for ETR rupture testing was exposed for an addi-
tional hour, for a total exposure of 2-1/2 hours at 300 C. Rupturing at
the end-cap had caused considerable swelling, with the maximum diameter
increased to 0.87 inch from an original 0.59 inch. After a total of three
nours exposure at 300 C, two coextruded rods beta-heat-treated followed by
isothermal treatment exhibited almost negligible swelling along the initial
0.030 inch slit defect.

Long-Term Effects of Decontamination. A six-month operating test has been
started in CEP-1 at simulated NPR operating conditions. Long-term corro-
sion effects from repeated decontaminations of this ali-stainless steel
loop with Tureo-4501, Turco-4502, and HNO3 are veing evaluated. The loop
was also charged with 304 stainless steel coupons stressed to 100% of
yield and Zr-2 coupons stressed to 50% of yield, to determine the effect
of these repeated decontaminations on stress corrcsion.

CEP-4 loop installation incorporating mixed carbon and stainless steel is
expected to be completed by July 15, 1959. This loop will be operated
under simulated YPR conditions for six months to study the long-term
corrosicn effects from repeated decontaminations of a mixed caroon steel-
stainless steel system with Turzo-4501, Turco-4502, and Turco-4S12.

Corrosion Evailuation of Decontaminants. A coupon holder containing C-810
aluminum alloy coupons was charged irto KER Loop 3 to determine whether
there is a significant change in corrosion rate following a loop decon-
tamination. The holder is located at the downstream end of the fuel
element charge. Five coupon holders containing A-212 carbon steel and
Zr-2 coupons pre-treated in Turco-4512 decontamination solution and non-
treated ~control coupons were charged into KER Loop 2. This test is to
determine whether large corrosion product film ruild-up will ceczur on
carborn steel after Turco-4512 treatment during in-reactor exposure. Out-
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of-reactor tests indicate thal film build-up is 1.7 times larger on
coupons treated witn the Turco-4512 {inhibited HoF 04) soiuticon tnan
on non-treated coupons. -

Film weights and uniform corrosion of carbon steel coupons pre-treated
in Turco-4512 decontamination solution and exposed in 300 C; »E 10 water
agree with previocus tests. The film weights of the pre-treaied coupons
were 1.7 times heavier than values measured for pclished zompoas. Initial
renetrations are £.05 mil for the polished coupons ard 0.08 mil for the
pre-treated coupcns. Also included in *this test are etched and non-
etched Zr-2 coupons which were processed in the Turcc-4512 decontamination
sclutions. No differences in weight gains or surface appearance were
found between the etched and non-etched coupons hese zoupons are shov-
ing decreasing weights with increased exposure. At discharges after 385,
650; and 805 hours the weight gains were 15.5, 12.4, arnd 10.8 mg/im‘
respectively.

Structural Materials Develiopmert

Zircalcy Pressure Tubing. 2Zircaloy-2 pressures tubing is being tested tc
failure with internal pressure at elevated temperatures, as part of a
trogram to study the tensile properties and failure mechanisms of this
tubing. Arn NPR type process tube with 20 percent <¢old work was burst at
350 C and 10,000 psig internal pressure. The unit hoop stress was cal-
culated to be 57,300 psi, with 3.8% uniform elongation and 8.%% localized
elongation of the diameter. The tube failed in a longitudinal split whieh
continued for about six inches,; then turned both right and left, transverse
tc the axis cf the tube, and continued about half way around the circumfer-
ence at beth ends of the original crack. The failure mechanism appeared
to be shear since the fractured surfaces were inclined approximately L5
degrees to the direction of principal stress. The parallelogram pattesrn
discussed in the May 1959 monthly report was observed on the inside surface
of the tube both before and after testing, suggesting that the failure had
2 mechanical rather than a crystallographic origin.

Creep Testing of Zircaloy-2. A new lot of annealed Zircaloy-2 material
has been shipped to Battelle Memorial Institute, and testing is under way.

Strain gage modifications have been completed for an in-reactor creep
capsule. Shop difficulties are still being encountered in fabricating

a relisble capsule heater. One of the modified bellows for the in-reactor
creep capsule has been received and tested. Although not to specifica-
tions, the bellows is acceptable. It is expected that this creep capsule
will be shaken down and ready to start in-reactor creep tests early in
FY-1960.

Nonmetallic Materials Development

Irradiastion of Candidate NPR Graphites. Recent revisions in the schedule
for off-site irradiation of candidate NPR graphites have been made to
include the following factors:

e
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Exposure accumulation in the ETR facilities will not be

at the rates originally predicted due to low power levels
and operating efficiencies. Consequently, the time for
each ETR irradiation has been extended. Also, the sample
arrangement has been redesigned to accommodate more samples.

Processing variables which might improve the dimensional
stability of graphites under irradiation were selected
during recent discussions with carbon manufacturserae.
Samples which represent reduced grain sizes and increased
graphitization “emperatures were prepared by the manu-
facturers and are incorporated in the revised irradiation
schedule.

Irradiations of NPR candidate graphite samples are being
scheduled into the GETR by August 3, in order to compensate

for lost space and irradiation time in the MTR (e.g., L-42)
and the ETR.
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compression Set in Cranhite. An annealing of a compression set intro-
duced by sample preparation has been noted or L/4" diameter samples of XT.
CSF, TS3BF, and Ccaotinental graphite after U4S mirutes a* 630 2. The =x-
pansions cbtained from five samples of each graphite were:

¥ 0.046 + 0.003%
CSF 0.033 * 0.002%
TSEBF 0,027 £ 0.002%
Continental 0.04T % 0.001%

wvhere the statistical errors of the mean value were computed from the
sample variance. These data tend to support the hypothesis that +the
iritial expansion which has been noted upcn high temperature irradiation
of graphite arises from a thermal annealing of & compression se%.

TP-22A Irtermediate Temwerature Graphite Irradiation. The gravhite test
assembly located in 1573-DR has not functioned properly since it was in-
stalled on April 27, and sc far the cause of the failure has not been
found.

A new assembly containing CSF graphite 1s to replacz the defective one
during the next shurdown period as authorized by FT-IP-224, Supplement D,

HW-60453.

Stored Energy Arvaratus. A test of the stored energy calorimeter with its
=ew shield heater showed satisfactory manual operation to about 1200 C.
About 75 cal/min of power to the unirrasdiated graphite specimen was needed
to hold this temperature. Much of this heat loss is believed to be through
the ends of the calorimeter. Calibration of the apparatus is in progress
with materials of known heat capacity, such as copper and beta-brass.

Thermocouple Develorment. A survey is being made of the performance of
the iron-constantan, poocelain insulated reactor thermocouple stringers.
This is being conducted to provide a basis for comparison with thermo-
couples of Driver-Harris alloys 242/33 (Geminols} which are zurrently in-
stalled or scheduled for installation in most reactor. stringers.

Thermal Hydraulics Studies

Equipment Projects. The silicon rectifying equipment {Project CG-661)
wnich was installed in 180-D to provide additiomal heat generating capacity
in the Heat Transfer Laboratory was coperated at powers up to 2700 kw

during startup tests. Various minor adjustments of the controls and
instruments were found to be necessary before the acceptance tests can e
completed.

The project tc modify the High Pressure Heat Transfer Apparatus for higher
{low and heat generating capacities ard to allcow transient type experi-
ments (Project CGH-834) continued on schedule. The 250 gpm pump was in-
stalled and run successfully during startup tests. The electrical bdus
work was modified to increase its capacity to 32,000 amperes. A bus in-
tertie was finished that provided for operation of the apparatus with




either the motor-generators or the silicon rectifiers as an electrical
source for heat generation. These modifications are sufficient to allow
experimentation with short test sections simulating NPR fuel elements
under prototypical reactor operating conditioms.

dydraulic Studies. Flow experiments were conducted to determine the
pressure drop and flow split characteristics of C-II size self-supported

I & E fuel elements in a ribless BDF process tube. {(The designation C-II
is a fuel element model having specified dimensions as shown on HAPO
drawing H-3-7350, "Canned Virgin Uranium Fuel Elements." The nominal
canned dimensions are 1.460 inch OD by 0.375 inch ID.) These fuel elements
exhibit a pressure drop characteristic only about five percent greater than
for the same nominal size fuel element {not self-support] in a ribbed BDF
tube. The annulus-to-hole flow ratio was 1.33 for the self-supported fuel
elements. The data and results of these experiments are presented in

HW-60566.

Date were recorded which show the pressure drop across a 7-rod bundle of
C.704 inch OD rods for two cases: 1) with no wire wrapping, and 2) wire
wrapping of the six peripheral rods on a two-inch pitch. These data show
that the pressure drop is about 12.5 times as great for the two-inch pitch
wrapped case as for the non-wrapped bundle. This compares with a pressure
drop ratio {i.e., & P wrapped/A P non-wrapped) of about 8.5 for the
0.780 inch OD rod bundle and the two-inch pitch wrapping as reported in

HW-59333.

The mockup of the XER process tube in the hydraulics laboratory was modi-
fied with the replacement of the M-257 aluminum tube with one of =2qual
dimensicns composed of Type 316 stainless steel.

Miscellsnsous. Modification of the low pressure apparatus to allow use

of short test sections for special heat transfer studies of present Hanford
reactor fuel elements was 75 percent complete. Test sections were con-
structed to determine heat generation rates associated with subcooled
burnocut and to study effects of eccentric placement of the fuel element

in the process tute. These studies will be aided with the use of a glass
process tube.

ids were reviewed and orders placed to procure materials for a 20-fcot
2lectrically heated mockup of the NPR T-rcd fuei element. Appropriate
materials were found that would allow the simulation of cosine heat gen-
eration within the *est section. Fabricatiorn of the prcecess tube and
hydraulic heads was inditiated in on-site facilities.

Machanical Equipment Develovment

Crganic Cooling System Components. The MOTS-1 facility operated for 276
hours during the month at temperatures between 275 and 300 ¢ and pressures
between 25C and 300 psig. The main pump developed a l=ak in the coolant
side stream which resulted ir the organic leaking out through the cooling
watar system. The pump hearings, which are organic lubricated, were
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inspected and found to be in good working order after approximately S00C
hours of operation.

The pressurized fire test using monoisopropylated terphenyl indicaies
that a small leak will not support combustion although a large leak will.
The fluid is less combustible than MIPB and is extinguished easily with
a small amount cf water.

Reactor Technology Development

Attenuation Measurements. A summary report on the shielding properties of
ferrophosphorus concrete and ordinary concrete is in progress. The second
test cn the neutron attenuation through iron is teing analyzed.

Two new sets of test slabs were fabricated: 1) using a barite mixture and
2) using a serpentine mixture. The serpentine concrete is scheduled to be
placed in the test well atop the DR Reactor for the first irradiation at

moath-end. The neutron collimator for the DR wells is under construction.

Foil counting has been completed on the first foil loading of the NPR
boron steel thermal shield test. Analysis of the results is under way.

Shielding Instruments. The 100-channel analyzer is again running
correctly. The primary difficulty originated in the binary-to-decimal
conversion blocking oscillator which was firing in the wrorg time sequence
or not firing at all. ’

FABRICATION DEVELOPMENT - SPECIAL ALUMINUM-PLUTONIUM FUEL ELEMENTS

An additional 69 billets have been cast for the experimental fabrication
of fuel elements for SRP irradiation. All analyses on the entire fuel
fabrication have been within five percent of the nominal fuel compositionm.
The boron pickup (10 - 100 ppm) on these alloys, which was reported last
month, continued to occur in the alloys cast this month. Since the boron
pickup coincided with the use of clay-graphite induction melting crucibles,
samples of the raw materials used in the crucibles have teen obtained from
the manufacturer in order to determine the source of the Toron. These
samples have not been anaslyzed to date.

An average of 12 billets per day have been extruded. Billet sosk time

and billet furnace capacities are limiting factors in this extrusion rate.
Surface condition of extrusions has been improved by minimizing the amount
of oil-dag on the die. This causes noticeable die pickup, and cleaning in
a caustic solution is required after extrusion. Two hundred twenty-eight
transplutonic elements have heen extruded to date.

Final inspection of the fuel rods showed inclusions of a foreign alloy
material in the 8001 alloy jacket. This meterial was analyzed to be high
in ¥in and lead, and was picked up from rod straightener guides. A ritric,
hydrofluoric and chromic acid etch was used to selectively remove the in-
clusions. Even with the chromic acid inhibitor present, the base metal was
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etched at a rate of four mil per hour. The maximum etch time for
acceptable rods is 15 minutes.

Eighty-one good elements were shipped during the month for a total

of 114 to date. Thirty-six additional elements are required to
complete this work.

B. WEAPONS - 3000 PROGRAM

Research and development in the field of plutonium metallurgy continued

in support of the Hanford 234-5 Building Operations and weapons develop-
ment programs of the University of California Radiation Laboratory (Project
Whitney). Details of these activities are reported separately via dis-
tributions lists appropriate to weapons development work.
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C. REACTCR DEVELCPMENT - L4000 PRCHRAM

1.

PLUTONIUM RECYCLE PROGRAM

Plutonium Fuels Develcpment

Basic Studies. Sinterarility experiments ir the system U0o-Puls have
continued, and data are available at one hour hold times across the
UGp-PuOp composition limits. Sintered densities appear to bz markedly
dependent on pressed densities with densification occurring very rapidly
at higher pressing pressures. The following table illustrates the
effect of one hour at temperature on final density for pure plutonium
dioxide pressed to both 40 and 60 percen* of theoretical density.

Temp. LO% TD  60% TD

1100 73.6 --
1200 78.4 --
1300 81.8 96.9
1400 86.3 95.7
1500 87.6 89.7
1600 " 92.9 --

Metallograrhic examination of UOp compacts bearing up to 10 w/o Pulp

and sintered at temperatures up to 160G C revealed the porosity pattern
and densification occurring at elevated temperatures. Etching indi-
cated a large amoun®t of porosity to be along grain boundaries and a
decrease in the total number of pores at higher temperatures. It was
attempted, both metallographically and by x-ray diffraction, tc obtain
information on the time and temperature dependence cf solid solution
formation during sintering. At magnifications up to 500X, a seccnd
thase on samples sintered at low temperatures could rnot be detected be-
cause of the extreme porosity. On the other hand, those samples sintered
at the higher temperatures show a minimum of porosity; however, the single
pPhase formation is complete. Diffraction patterns of UGx-2 w/o PuO, ard
U02-10 w/o Pulp heated for eight hours at 1200 C gave very sharp peaks
with no evidence of two phases at low angle refelctions. Lattice par-
areter calculations may, however, show solid sclution formation to be
incomplete.

The first results of a sintering study in which as-received ceramic

grade Spencer UOp was compared tc PWR grade MCW UOp ball milled 48 hours
show the former to have a higher sinterability. When both powders are
pressed at .25 tsi and sintered in helium, the Spencer material shows a
higher density at each temperature and time. A comparison of the sintered
densities of these oxides show the Spencer material to be higher at
shorter sintering times and lower temperatures. They both nave equiva-
len% densities (93% TD) when sintered five hours at 1500 C ir helium.

CLASSIFIED
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The preliminary hydrogen sintering data show Spencer UCs to have a

igher density at all sintering times and temperatures. An ultimate
density of 98% theoretical was achieved »y sintering the Spencer
material 6.7 hours at 1600 C.

Fabrication Studies. Examination is in progress on the full langth
Zircaloy clad and wire wrapped dummy element that had been fabricated
by swage sizing and thermally cycled 165C times in the Elmo loop at a
pressure of 1530 psig and a heating and cooling rate of 50 F per minute.
The cladding split longitudinelly from core swelling, and the element
wes badly distorted. The element took a permanent set follcwing *he
contour of the wire wrap which was still intact. An over-all length
measurement of the element was made, and it had increased about 3/4

of an inch. A one-inch gap was provided between the end of the core
and can to accommodate the differential thermal expansion ¢f the core.
After thermal cycling, there was a four-inch gap on one ead and an
8-1/2 inch gap on the other end of the element indicating that gross
thermal ratcheting had occurred. The diameter of the aluminum rod had
increased considerably in some areas; however, the dansity of the rod
in these expanded regions did noct change from the theoretical. An
examination of the Zircaloy shcowed that the fractures in progress are
emanating from the inside surface of the tube. It is difficult to hy-
pothesize & mechanism which fully explains what occurred; however, it
appears that the 2ircaloy tube is gripping the rod and preventing 4if-
ferential slippage between the two upon heating. The tube plastically
deforms and lengthens with the rcd; amd at the same time, the rod is
upset by the restraint of the tubing. This occurs because the gripping
action of the tubirng is probably intermittent, and upsetting occurs
between points ¢f seizure. On cooling, the core contracts more than
the tubing, and this is repeated on subsequent cycles. The wire wrap
and the pressure of the coolant may further complicate the ratcheting
effect.

It is felt that the rate of heating and cooiing plays an important
part in this mechanism. Heating and cooling rates of the coolant
stream in the PRTR will be of the crder of 4 F per minute, so from
this point of view, the thermal cycling test of the element which
failed was much too severe and perhaps unrealistic from an evaluation
starndpoint. Elements fabricated by the same process which are two
and *aree feet long are being thermally cycled in an autoclave under
conditions which mcore closely duplicant anticipated PRTR conditions,
i.e., heating and cooling rates of the order of 4 F per minute and a
pressure of 1300 psig. Nc discernable changes have cccurred in these
elements after being subjected to 20 cycles. These tests will be con-
tinued. It is estimated that an Al-Pu element will receive about 15-
20 complete thermal cycles during its residence time in the PRTR.
Additional tests on full length elements will be conducted under PRIR
conditions in the Elmo loop.
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A Mark I-B 19-rcd dummy cluster with 1200 hours in the Eimn-7 hydraulic
test loor has just been recsived. This cluster was zads up of 17 stain-
iess steel clad and two Zircaloy clad duminum cored reds., It ccntained
the first twe Zircaloy-2 tubes received by PMO.

The test conditions were:

261 hrs, steady state at 580 F 1900 psi 120 gom,

277 hrs, 45 tharmal cycles 300-580 F 1900 psi 12C gpm flcw,
470 hrs, 5C thermal cycles 300-527 F 153C psi 120 gom flow,
139 hrs, steady state at 527 F 1530 psi 120 gpm flow,

52 hrs, steady state at 572 F 190C psi 120 gpm flow.

A preliminary examination of the ciuster shcwed it held up weil under the
conditions with the exception of a slight 1/8" bew over the full length
of the cluster. This was caused by the lengthening of the Zircalecy rcd
on one side which, being restrained between the twc end Drackets, caused
the element to bow. Heating and cocling rates for this test were approx-
imately 6-10 F/min, which may account for its better performance under
thermal cycling.

Fourteen A1-1.8 w/o Pu billets were made for the PRTR fuel fabrication
using the plutonium oxide-aluminum-cryolite reduction prccess. The
results of the first reduction showed the alloy to cortain 1.7 w/o Pu
and the flux to contain 0.12 w/o Pu. The Pu loss to the flux was one
perzent of the total Pu charge; the flux to alloy ratio was 1:5. In two
subsequent reductions the ratio was reduced to 1:13 and 1:20.

Tnree different core materials were used for injection casting studies:
1) Al-5 w/o Zr injection cast into Zr, 2) Al-2 w/o Zr, 2 w/o Fe injection
cast into 0.008 inch wall 304 stainless, and 3) Al-l1 w/c Ni in 0.008 inch
stainless. Fifty pounds of Zr-16 w/o Fe were requested for injection
casting capability studies.

Aluminum 12 w/o Si was injection cast into a 0.C3C inch wall Zr tube
vhich had 1/8 inch wide reductions ir the tube. The reductions were
"necked into" the tube with a modified tube cutter before the casting

was mede. The cutside diameter of the tube was reduced 0.040 to 0.060
inch at six-inch intervals along the length of the tube. The radiograph
of this casting revealed that the core was broken apart near oune of the
restrictions leaving a l/h inch long void 12 inches from one end. Thermal
cyeling tests are planned for this prototypic element to determine if the
design has merit for alleviating the problem of differential thermal
expansion. '

Another design which will be thermal cycled in Al-1 w/o Ni alloy in-
Jection cast into 0.008 inch wall 304 SS tubing. As reported in
Noverber 1958, a similar combination was furnace cycled five times to
L50 C with no apparent longitudinal separation of the core and clad.
These tests were cornducted on short lengths (9 and 12 inches) with no
end caps in the tubing so the results were not conclusive. Additional

UNCLASSIFIED
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thermal cyclic autoclave tests are planned for full size (89-inch long)
elements with end caps. The bond formed when eluminum is cast into
0.008 inch stainless tubing is thin {0.00015 inch) and is brokean on the
stainless side during cooling; however, the thin reaction layer remaining
on the periphery of the simulated aluminum fuel rod is hard, very smooth,
and more corrosion resistant than the core alloy. It is believed that
such fuel elements with no end clearance at the end caps may be superior
to Zr clad elements in withstanding the stresses imposed by differential
expansion during reactor thermal cycling. Develcpment of welding pro-
cedures has begun for end cap closures on 0.005 and 0.008 stainless
steel tubing.

Two unsuccessful stiempts were made to injection cast 1100 sllioy aluminum
into 89-irch long 800l alloy aluminum tubing (0.030 inch wall). The
provlems presented in making 89-inch long injection cast fuel elaments

in which the melting point of the core allcy is near that of the cladding
are not insurmountable, but more time will be required to solve the
problems; which become more seriocus when plutonium is added to the alloy.
Al-12 w/o Si was injection cast into 8001 aluminum tubing {0.03C inch wall)
with a resultant density of ST% in an 87-inch length. The AlSi zore was
nct bonded to the aluminum tubing; however, the core was apparently in
intimate contact.

Ar aluminum-5 w/o 2Zr alloy was injection cast into an etched 0.020 inch
wall Zr tube, and the bonding layer was examined at SOCY¥. A scmewhat
thicker Al-Zr reaction layer resulted, but the layer was cracked and
separated from the tube in some of the transverse sections whish were
examined. It appears that thin boands, as obtained full length with 1100
alloy aluminum cast into 89-inch long Zr tubing, are stronger at room
temperature than *he thicker bond obtained with this ore experiment with
an Al-Zr alloy.

An aluminum-1 w/o Ni alloy was cast into a 0.C30 inch wall Zr tube that
had been vacuum outgassed for six hours at 800 C and 0.5 mizron. This
irjection casting, which was made with 35 micronms pre-evacuation of the
“ube, 690 C aluminum and 75 psig, was 95% of theoretical density, as
determined by weight and length measurements. Previous castings in as-
received tubing resulted in 93% maximum density. Hydrogen extraction
analyses of the tubing before and after furnace annealing will be re-
quested when a group of five tubes has been tested.

teel tubes have been loaded with Alp03 and sweged in the rotary two-die
machine. BSince this macaine must be fed by hand, a reduction in diameter
of 22% was the greatest effected. This resuited in a calculated density
of 80% theoretical demsity. An investigation is ccntinuing on pocssible
methcds of c2iosing swaged U0o-PuQs rcds without undue decontamination
procedures. The swage fesding mechanism has been completed and will be
installsd as soon as the swaging facility in the Pilot 2lant is accepted.
Tae wedge adjusting mechanism is also ready for installation.

UNCLA
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Flattened tubes were loaded with fused alumina. These were evacuated for
16 hours at 250 C and pinched off. The plates were given a 25% reduction
in two passes. After annealing for one hour at 790 C, the plates were
given another 25% reduction. The final measured density was in excess of
90%. Most of the plate failures have been found at the trailing end of
the plate. To alleviate this problem, the can and end closure design is
being modified.

Study cf plutonium-bearing fuel elements for future loadings in the PRTR
is continuing. Emphasis is being given to cost, geome*ry, fabrication,
and fuel and cladding materials. Several 7-rod cluster designs have been
explored. Other work is being done on cheaper 19-rod end bracket desigms.

Five Al-5 w/o Pu billets were cast and extruded to 0.505-inch diameter rod
to complete the critical mass experimental fuel elements for Physics and
Instrument Research. The last of the 220 Zircaloy clad elements required
will be shipped the first week in July.

Dies and a cold weld press have been fabricated for canning Pu-containing
foils. The equipment is being installed for the fabrication of PCTR test
folls as well as for off-site foil requests. Pu-Al rod is being extruded
and Zircaloy tubes are being prepared for loading of the 240 PCTR test
elements. "

Fuel Evaluation. Two, high-demsity, UOp-PuOp capsules (GEH-14-19, 20)
were charged in the MIR on June 8, 1959, for irradiation during MTR Cycles
123 and 12k, and will be discharged about July 27, 1959.

Sixteen Al-5 to 20 w/o Pu alloy capsules (GEH-14-5 through 12 and GEH-14-42
through 49) have been approved for MIR irradiation and are scheduled for
charging in MIR Cycle 124k on July 6, 1959.

Four irrediated, high-burnup Al-Pu and A1-Si-Pu alloy capsules (GEH-14-23,
24, 25, 26) have been dejacketed and are being examined in the Radio-
metallurgy Laboratory.

Radiometallurgical examination of the unbonded, four-rod, Al-Pu alloy
cluster (IP-186A) irradiated in the KER-3 Loop is continuing. Replicas

of fractured fuel rod surfaces have been prepared and submitted for ex-
aminations. Samples of the two fuel rod alloys are currently being studied
by x-ray techniques. -

The 7-rod, Al-Pu alloy cluster for irradiation in the KER-1 Loop during
the next scheduled charge (IP-250A) has been completed and is currently
being shipped to the reactor facility. The prototype cluster is about
28 inches long and was assembled with quick-disconnect type end fittings.

The three-foot long nineteen-rod Zircaloy clad Al-Pu cluster has been
completed and sent to the ETR for irradiation. An exact duplicate cluster

to be tested in the ETR critical facility wes alsc sent at the same time.
This element contains an Al-0.5 w/o Pu alloy fuel me terial which, when
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exposed in the 6x9 loop facility, will generate the maximum specific
power expected in a 19-rod cluster cperating in the PRTR. Meximum

core temperatures of 450 C and surface heat fluxes up to 302,000 BTY/
hr-£+2 are expected. This cluster was fabricated by the anticipated

PRIR fuel fabricatiom process, which is to insert undersized rods into as-
received Zircaloy tubing and sizing the sealed tube onto the cors by
swvaging.

Six PuOp impregnated graphite capsules clad in Zircaloy have been sent

to the MIR for irradiation. The two-inch long graphite cores will .
operate with maximum calculated core temperatures of 345, 525, and 780 C.
They will be irradiated to 25 and 50 percent burnup of the plutonium atoms
and returned to HAPO for examination.

UO2 Fuel Development

PRTR Fuel Elements. Nine hundred pounds of UOp for swaging PRTR fuel rods
were prepared this month by ball milling, pressing with the 300-ton press,
sintering, crushing; screening, and outgassing.

The first off-site order of PRTR 19-rod cluster end caps, enough for forty
fuel elements; has been received. This order was fabricated from approx-
imately 430 feet of 0.60 diameter Zircaloy-2 rod for $4,895.88.

Design of a segmented nested tubular fuel element is in progress. This
design will separate the Mark II-C element into four separate fuel sections.
£ necessary, a fuel element may be discharged, a section replaced remotely,
and be recharged into reactor. On final discharge, the element can be -
easily disassembled for ease of transportation and chemical processing.

Fabrication Development. The preliminary Zircaloy-2 clad fuel element
weld samples made by magnetic force butt welding have been evaluated by
helium leak test, hydrostatic testing, tensile testing, autoclaving, and
microsecticn examination. The test results were encouraging, demonstrating
the excellent quality of this type of weld. Micro-examination showed the
narrow heat affected zone with the weld metal consisting of a fine frag-
merted grain structure. The heated weld area collapses under pressure
during the weld cycle producing upset material bcth internally and exter-
nally. The internal upset metal reinforces the weld area and provides a
transitional increase in cross section from the thin tube wall to the

thick cap. The external upset metal must be removed by a subsequent mach-
ining operation. Magnetic-force resistance butt welding will produce high
integrity Zircaloy-2 clad fuel element closures. Complete welded joints
can be produced without a protective atmosphere in 1/60 second of weld time.

The Genisco-Savage vibration system was received and put into operation.
Sintered and fused UOp powders were compacted in eight-foot tubes to 8b
and 86 percent, respectively, of the thecretical UOp density. Particle
size ccmpositions available were not thcse which compact %o the highest
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densities. The sintered material consisted of 60 percent of -3 +8 mesh
particles and 40 percent of -20 +100;, with no fines. Fused UO» composi-

tion was:
60% -6 +10
15% -35 +65
25% -100 +20C.

Sintered UCp normally used for swaging {-2C +100 mesh) was zompacted to
7% TD in 0.750" OD x 0.035" wll tubes and then swaged to 0.563" OD.
Finai swaged densities are being determined with the gamma absorptometer.

The particle size distribution of swaged UOp rods was measured to determine
vwhat percentage of the U0z in reject rods could be reused provided a satis-
factory method of recovery is devised. Particle size specifications for
UCz powder before swaging are presently -20 +100 as defined by Tyler mesh
screen sizes. After sweging, only one percent of the UOp powder fell out-
side this range; indicating that nearly all of the swaged powder was
acceptable;, as far as particle size was concerned; for reswaging.

The effect of swaging on various types cf cladding is being evaluated.
During the past month 70 percent cross sectional area redustions were
satisfactorily achieved when swaging ¢0.700 OD x 0.015 wall Inconel X and
0.678 x 0.020 wall M-257-F aluminum tubing {SAP). These experiments
indicate that these materials can be used as cladding for swaged UOp fuel
elements.

Zyglo-Pentrex testing of Zircaloy-2 tubes prior to swaging has proven
capable of detecting defects as small as 0.00l inch in depth. Metallo-
graphic examination of cross sections of those defects has shown that all
Zyglo indications are definite cracks in the metal surface.

Defects present in the as-received tubing mey be propagated during the
subsequent swaging and straightening operations, and it is, therefore,
desirabtle to swage only tubes free from Zyglo indications. Therefore,
the 1676 tubes on-site, but not yet consigned to CFDO, were Zyglo-Pentrex
tested on the external surface. Approximately 62 percent of these tubes
showed Zyglo defect lndications. The indications were categorized as
either "pit" indications or "line" indications. It is felt that, in
general, the line indications are more serious defects than the pit indi-
cations. Those tubes containing only pit indications are to be surface
conditioned by centerless grinding with the expectation that the majority
of them can be reclaimed. The tubes containing line indications will also
be centerless ground, but the reclamation rate is expected to be quite
small.

Methods of inspecting the intermal surface of the Zircaloy-2 tubes are
being investigated by the Testing Methods Operation.
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Fuel Evaluation. The three-foot long UC2 rod and tube element, which
ruptured after reinsertion in the ETR was examined in the MIR hot cell.
A longitudinal failure in the outer cladding wall of the fuel tube was
the obvious rupture. This failure may have been caused by restriction
of the outer cladding coolant annulus by one or more thermocouples. The
restriction caused high local temperatures and resulted in cladding durn-
through. There were no other evident defects on the fuel element.

The post-irradiation examination of a cored and sintered UOo fuel element
revealad a failure in the Zircaloy-2 end cap. The fuel element, 1.44" OD
and 8" long contained natural UOp sintered compacts with a 0.250" hole in
the center. The following observations have been made:

1. Failure occurred at end cap nearest peak thermal flux.
The end cap was distorted, with a brittle fracture,
causing the failure.

2. The 0.25" hole which ran the full length of the UOp was
partially filled.

3. Extremely large radially oriented columnar grains run
to within 0.25" of Zircaloy-2 cladding.

A series of swaged UOp capsules continued to accumulate exposure in the
MIR and ETR. The maximum exposure to date is approximately 8700 MWD/T.

A four-rod cluster containing arc-fused natural UOp, vibratory compacted
to 78 percent of the theoretical density was discharged after a successful
irradiation of three cycles in the MIR to approximately 300 MWD/T.

A sintered UO2 fuel element containing 2.35 w/o U-235 enriched U0, failed
during startup of the MITR. The cause has rct been determined. The stain-
less steel clad fuel element, 1.44" OD and 9" long, cortained high density
sintered UOp cylinders with a 1/4" hole in the center. The element was to
be irradiated with surface heat fluxes near 1,000,000 BTU/hr/ft2.

Two, eighteen-inch long, 7-rod cluster elements of UCr swaged in Zircaloy-2
cladding, discharged from a KER loop as being possible ruptures,; were
tested for Tission gas release. The elements were individually tested in
the Radiometallurgy Building basin in a special container. After an element
was sealed in the container, water was forced out by COp gas which was then
allowed to occupy the chamber with the self-neating element for a suitatle
time. The test chamber was then evacuated to less than atmospheric pressure
and the collected gas analyzed for fission gases. No fission gases were
found which indicates that neither fuel element was ruptured.

Facilities. A hammermill was placed in operation for pulverizing sintered
UO». By using three-inch diameter, one-inch thick tablets pressed in the
300-ton press, the jaw crushing operation has teen eliminated, as %the
hammermill is capable of pulverizing tablets of this gecmetry.
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Zircaloy. A Vanton Pump was tested for use in the HNO3-HF etch bath re-
2ireulation system. Under nominal operating conditions, the pump should
operate satisfactorily ard should require no replacement of parts for a
period of 9 to 12 montns. The only detectable wear after 300 hours of
operation {100 hours with water and 200 hours with a standard HN03-HF etch
solution) was a crack in the Kel-F liner which did not affect “he pump's
operation.

Rupture Testing of Simulated Al-Pu Fuel Elements. Two pre-defected, solid
25 type aluminum core rods with sweged-on Zircaloy-2 cladding were operated
at 300 C in pH 9.0 water for 30 hours. Post-inspection revealad that no
significant swelling or aluminum oxide deposit had built up.

Structural Materials Development

PRTR Jacket Tubing. All fuel Jjacket Zircaloy tubing on-site has been
examired cn the outside surface by the Zyglo fluorescent dye penetrant test
for cracks or surface flaws. Of the 2707 tubes on hand, 38% of the 3/k-
iznch OD tubing for swaged oxide elements and 48% of the 1/2-inch OD Pu fuel
tubing revealed no outside-surface flaws under Zyglo examination. The

tubes wherein flaw indications were observed will be etched and/or surface
conditioned and retested to determine whether the flaws are real or attribu-
table to surface scratches, grinding marks or galling. A few tubes have
teen split open for interral surface examination; and a statistical sampling
of the tctal lot is under way. Samples of tubes in which flaws were indi-
cated by dye penetrant are to be examined metallographically.

PRTR Process Tubes. Ninety-five Zircaloy-2 process tubes, meeting all
contract specifications, have been received. This completes the current
process tube order with Tube Reducing Corporation; and a topical report
covering the fabrication of these tubes is irn preparation.

Burst Testing PRTR Prccess Tubes. An analysis of the Zircalcy pressure
tube burst test data accumulated to date has suggested that a substantial
systematic error may be present. Since the diameter of an annealed tube
may increase by as much as 60% during a test, a considerable amount of
cool water used to pressurize the test specimen is pumped into the system
prior to actual fracture of the specimen. In an effort tc assess the mag-
nitude of the error intrcduced in this manner a PRTR process tube was
tested with a thermocouple placed inside at the center of the tube. The
results of this test revealed that the water temperature dropped &0 C
before fracture occurred after the diameter had increased by 60%. The
water temperature drop in the last 30 seconds of the test was 6C C which
indicates that most of the temperature drop occurs Just prior to failure.

A preneat-chamber was fabricated to provide a reservoir of hot water he-
tween the pump and the specimen. A test was run on a PRIR tube (which

had heen extruded, tube reduced about 40%, and vecuum annsaled) using the
preheater and an internal thermocouple. The water temperatures rose from
300 € %o 308 € during the first two minutes of the test, then dropped to
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285 C during the next 5-1/2 minutes at which time the tube fractured.

The total internal pressure for this tube section which had a 0.135 inzh
minimum wall went to 3500 psig then dropped to 330C psig Jjust prior to
fracture. The latter figure calculated to 360C psig for a tube which
meets the specified minimum wall thickness of 0.146 incn. The unit hoop
stress was calculated to be 42,600. An average hoop stress of three other
similar tubes burst without the preheater was 50,000 psi. Several more
tubes with the same fabrication history will be tested to verify this
result.

A tapered section of a PRIR process tube was tested at 300 C. The diameter
of the tube increased 49.5% before it failed at a total pressure of L600
psi and a urit stress of 49,500 psi. The failure cccurred in the annealed
thinner wall section of the tube adjacent to the tapered section.

New Fuel Cladding and Process Tubing Materials

An experimental heat of an "optimized" Fe-Al-U base alloy is being prepared
by the Metallurgical Products Department, General Electric Company, for use
in exploratory HAPO tests of its suitability as a fuel cladding material.

Available information on nickel-base super alloys for use in high tempera-
ture loops is being assembled.

Radiometallurgy Laboratory Studies

Two eighteen-inch long, 7-rod clusters, Zr-2 clad, swaged, natural UO2 that
were suspected of failing in the KER Loop facility were examined for failure
by placing them in a vacuum chamber, evacuating to approximately 100 microns
pressure and sampling the gas. No evidence of a fission leak was found.
Replicas of the fractured surfaces of Pu-Al and Pu-Si-Al alloy samples were
obtained for electron microscopy. A uranium sample which had received an
exposure of 2600 MWD/T as part of the uranium swelling program and had been
annealed at 880 C for 100 hours, was replicated to study the observed
deposition of some material at the grain boundaries. The results and con-
clusions from these radiometallurgy studies will be reported in connection
with the respective development programs of Ceramic Fuels, Plutonium Metal-
lurgy, and Physical Metallurgy Operations.

Thermal Hydraulics Studies

Thermal Hudraulic Studies Associated with the PRTR. Eeat transfer exper-
iments were performed to define the heat flux at which boiling burnout
could be expected for the Mark II (concentric tubular) fuel element. In
an electrically heated test section run at pressures and flow velocities
typical of reactor design conditions, boiling burnout was experienced with
a heat flux of 1,568,000 BTU/hr-ft2 at an outlet temperature just slightly
less than saturation. This compares favorably with the design value for
maximum heat flux of 400,000 BTU/hr-ft°.
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The test section consisted of two concentric Hastellcy ¢ tubes with water
flowing in the 0.150 inch annulus between the tubes. Both tubes were
subjected to resistance heating with the inside surface of the outer tuke
having a heat flux 1.75 times that of the outside surface of the inner tube.
Thermocouples were attached to the outside surface of the outer tube, ard
their readings were used to calculate the surface temperature of the inside
surface.

Boiling burnout conditions were approached by holding the pressure, velocity,
and outiet water temperature constant while increasing the power input to

the two heated surfaces. The temperaturs of the outside surface of the

outer tube was at a steady state temperature of 178C F before burnout was
reached and then experienced a large excursion as film boiling began. The
test section physically failed at burnout when a small hole was formed as

the outer element melted from the outside inward over a small area. A second
identical test section was installed in the apparatus for further experi-
mentation.

Fabricatior of the f£ull scale electrically heated mockup of the Mark I
19-rod cluster fuel element was completed. Flans wers made to install the
test section in the high pressure heat transfer apparatus as soon as work
with the Mark ITI test section was finished.

Mechanical Equipment Development

Design Test PR-1 - Discharge Operation Mockup. Drawings for installation
of the PRTR Fueling Vehicle in the 314 Building were completed. Fabrica-
tion of test components continued during the month.

Design Tes® PR-10 - Primary Lcop Mockup. The PRIR primary process pump was
operated for 405 hours {325 hcurs at operating conditions) during the mpnth.
The seal leakage at the end of the month was approximately 0.05 gallcn per
day. Total l=akage collected from the 1l4-inch gate valve during the above
operation was 0.26 gallon.

The Single Tube Prototype Mockup was operated for 487 hours with the rented
constant speed motor. Seal leakage at the end of the month was less than
0.0k gallon per day.

PR-20 - Calandria Characteristics. The calandria mockur was pulsed at
various frequencies using a disglacsment bellows cf approximately 300
cublc inches acting on the atmosphere of the storage tank. The maximum
deviation of the moderator level recorded was #0.10 inches, with a 1-1/4
inch valve at the top of the calandria open to simulate the gasometer
connection. With the top of the calandria open to atmosphere, the maximum
deviation was #0.37 inch, and with the top of the calandria completely
closed, the deviation was baresly perceptible. Under the abcve stated
conditions; the measured deviations were maximum between LC and 60 cyel=s
per minute.
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Further tests are planned to find the most dssirarie size gascmeter
connection and to determine the influence of water level in the storage
taznk cn the critical frequency of the moderator.

PR-4O - Shim Control Mockup. The shim control bid package, consisting of
20 drawings and one specification, has been approved and transmitted to
the AEC for procurement. The first prototype shim contrcl motor-planetary
gear assembly has failed from lack of lubrication. The components are
being c¢leaned and repacked with a special nuclear radiation resistant
grease for high speed application. Another assembiy was sent ocut for a
baxed molybdenum disulfide treatment as reccmmended by the Plan*t Lubri-
cation specialist.

The second prototype shim control is 75 percent complete. The procurement
of additional motor assemblies, scheduled for delivery July 13, will
determine the completion date of this prototype.

The proposed ball bearings for the shim assemblies were operated without
lubricant at 400 rpm ir a 600 F moist nitrogen atmosphere for 54C hours

without failure. Tests will continue on several alternate types to de-

termine acceptability.

PR-50 - Reactor Piping Seal Testing. A Zircaloy-2 PRTR process tube was
installed in the single tube mockup. Prototype water and gas seals are
being provided with high integrity shrcud closures to determine minute
leaks. The process tube to ring flange gas seal was changed to a solid
copper gasket after tests showed that the temperature plus the bolt-up
forces extruded the asbestos filler.

PR-51 - Reactor Piping Structure Integrity. The flexure cycling facility
was modified to permit flexing an outlet nozzle while operating at 535 F
and 1250 psi. New hold-down devices are being evaluated. Two dog-leg
type hold-downs using 3/8 inch bolts were cycled 8200 cycles without sig-
nificant seal leakage.

PR-52 - Process Tube Thermocycling and Pressure Testing. The PRTR proto-
type Zircaloy-2 process tube is installed. A prototype UOp, 19-rod fuel
element will be installed about July 1. Tests on pressure drop, vibration,
corrosion, and orifice sizing will commence thereafter.

Special Tools. A study of possible tools for the outlet jumper piping is
being conducted. Several promising styles are being designed and fabri-
cated to achlieve the necessary high torque in the limited space availsble.

PR-60 RTD Test. The test loop has been completed and installed in the
prototype loop. The celibration instrumentation has arrived and is being
checked out.

PR-7C - Helium Compressor Test. The Corblin low pressure compressor is
operating on air. The oil temperature was too high following startup
until water cooling of the cylinder heads was started; information available

UNCLASSIFIED

1240223



UNCLASSIFIED | A-3b HW-608467 7

indicated water cooling was optional and probably unnecessary. The Hofer
high pressure compressor was started but will not be run extensively until
oil leaks and the belt guard supports are corrected.

PR-80 - Air Cooling Duct Test. The installation of the air coocling duct
is complete, and flow tests have started. The "zipper" type sheet seal
is working well. '

Inconel "X" Life Test. The stress relieved Inconel "X" loop (stress re-
lieved at 165C F for 24 hours followed by aging at 1300 F for 20 hours)
cperated for 230 hours at 1150 F and 4500 psi without incident. It was
then operated for 340 hours at 1150 F and 5500 to 6000 psi before it failed.
Replacement loops will be fully heat treated.

Ges Loop Jumper. A furnace for testing the 2-1/2 inch braded jumper with
convoluted core was buillt, and electric heaters are being installed. The
Jumper will be cycled 2.5 inches, to simulate the reactcr process tube
expansion, at 1500 F and 500 psi.

Reactor Technology Develovment

PRTR Instrumentation. Resistance temperature detectors from Charles Engel-
nard appeared satisfactory on all tests completed to date. Additional
problems developed at the cable connector after vibration checks were com-
pleted on these units. An acceptable connector of different design is
probable for this detector without additional development time. Detectors
from Arthur Ruge have arrived for final evaluation.

The first prototype of the thermistor temperature probe for the Fuel Exam-
inaticn Facility shows instability due to circulatirg air currents around
the thermistor. A second design prototype is being fabricated in the op-
tical shop.

Reactor Safeguards. 3Battelle Memorial Institute has completed the analysis
of possible loss-of-coolant incidents. The final report cf these analyses
is in preparation and will be issued in July. In all of the cases studied
it was found that automatic injection of light water into the primary
coolant system whern the pressure has decayed to 100 psi would prevent fuel
element melting.

Control of Tests in the PRTR. A procedure was written for the control of
tests in the FRLR. 1his procedure provides for analysis of test proposals
to insure that the tests are safe, compatible with reactor facilities, and
efficiently scheduled. It is now under management review.

Reac*tor Aralogue Study. Final compilation of data and charts of input re-
activity for the various transient cases to be studied on the analogue
computer were prepared. The generator cases to be studied are:

{a) Starting suberitizal with all shim controls cut, the moderator
level is increased at the maximum possible rate.
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(v} Starting subcritical, the moderator leve:r is increased
at maximum possible rate arnd shim controls removed at
maximur possible rate.

{¢) Starting at avout 10 MW, the moderator level is increased
at maximur possitle rate and shim cortrols removed at
maxinum possible rate.

{d) Starting at about 7D MW, the moderator level is increased
at the maximum possible rate and the shim controls are
removed at maximum possible rate.

{e) Introduce various arbitrarily selected ramp reactivity
changes.

Each case will inciude runs with no scram, scram at varying power level,
and scram at varying reactor period. Reactor enrichment level, UOp
thermal conduvctivity, and U0 Doppler coefficient will also be varied.
It is expected that the camputer runs will dbegin about July 1, 1959.

Final PRTR Hezards Report. An outline of the finali revort was prepared,

and updating of the descriptive sections of the report is in progress.
Requests for written material from other cooperating comporents were issued.
Aralyses of various mechanical failures of the primary and secondary ccolant
system were performed.

Hazard Studies for Various Mechanical Failures ir the PRTR. (1) The pres-
sure build-up in the space between the top biological and floating shields
following a camplete rupture of the 14" header was calculated. Due to the
L2 sq-ft vent line made available, the maximum pressure build-up will not
exceed 13.7 psig. This value is based on a maximum flow of 4700 lb/sec
discharged from the 14" line after a rupture. Since the system is &ble to
withstand 18 psig without seriocus damege to the reactor, the vent provided
appears adequate.

(2) The maximum pressure experienced by the shroud tube was calculated
after a process tube rupture. The break was assumed to cccur a% the base
of the fuel element in order to estimate the maximum pressure build-up.

The leaking steam-water mixture must then pass through the maximum length
of process tube-shroud tube annulus before entering the one-inch space be-
tween the tube sheet and top biological shield and finally venting to at-
mosphere. The meximum pressure at the break is calculated to be 700 psia,
and the flow is 100 lb/sec. The hole size must be equal to or greater than
1.32" diameter in order to produce this worst case. Since the shroud tube
w111 not be able to withstand pressures greater than 180 psia, it will
burst. To maintain shroud tube annulus pressures below 180 psia the critical
nole size is 0.806" diameter. The maximum flow is 18.75 1b/sec.

After the shroud tube bursts, the steam-water mixture will exhaust into

the calandris and out the two 10" vent lines provided. The rmximum per-
missible pressure in the calandris to aveoid rupture was taken as
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21.7 psia. The maximum flow possible without failure was calculated as
22.5 1b/sec per vent line. Therefore with the two vent lines, the maximum
flow from the calandria is 45 lb/sec without exceeding 21.7 psia. How-
ever, if two additional gas lines were equipped with pop-off valves the
maximum flow would be increased to 90 lb/sec° This flow corresponds to a
process tube rupture of area equivalent to a 2.10" diameter hole.

These results indicate that for process tube ruptures less than about
2.10" dieameter, the calandria will not fail provided four gas lines are
vented.

(32) The flow decay and equilibrium conditions following complete loss of
one of the two primary coolant pumps were determired. Assuming the im-
peired pump is brought to a complete stop instantly, the fiow will decay
to the new steady-state flow 78.5 percent of the original in about 0.20
second. Although total bulk boiling will not occur, bulk boiling in the
hottest channels will occur over about 1.13 feet of the active fuel length.
The latter result assumes the reactor is not scrammed. The exit quality
is less than 0.2 percent, and the flow is not reduced below 75 percent of
the normal flow with two pumps in line as a result of two-phase flow.
Since the heat flux at the point of boiling is about 157,000 B/hr-ft2,
danger of burnout is nearly non-existent. The results thus indicate that
at no time after a pump seizure is the reactor placed in jecpardy. Socme
bulk and considerable subcooled boiling will occur, but the estimated heat
fluxes will be well below calculated burnout limits.

Steam Loop Fuel Element. A fuel element for use in the proposed steam
loop of the PRTR has been designed. The fuel will have a core of U0z in
the form of a 8-leaf clover with nine internal ccolant chanrels. The
coolant will enter through eight tubes arranged in a cirele and return
through a single central tube.

The fuel element operating at 600 KW per tube and at nominal 1000 F coolant
temperature will experience UOo temperatures ranging from 4250 F to 1630 F.
The calculated maximum heat flux is 624,000 B/hr £t while the over-all
average is 464,000 B/hr £t2. Heat losses to the moderator will not exceed
6.0% of the total heat generated.

PRTR Physics Evaluation. Two separate attempts were made to recompile the
FCRTRAN version of the SNG reactor code on the IBM-709. The first com-
pilation was carried out with the program partitioned in five parts. This
has the advantage that the memory requirements are minimal, allowing an
increase in problem dimensions if desired. A second compilation was com-
pleted with the program in a single block. To eliminate difficulties re-
sulting from this approcach, the input-output, SAP subroutines which were
with the original version are being replaced by equivalent FORTRAN state-
ments.

Preparation of graphs of the radial neutron flux and power distributions
obtained from previous three-group PRTR calculations is aow under way.
Correlaticn of this information with reactor loading patterns will complete
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the one-dimensional analysis of the reactor.

A complete analysis of the reactivity effect ¢f shim rods in various
ocsitions in the PRIR core has been initiated. Aralytic methods for
treating gray rod systems are now being studied.

Report HW-60845, Gamma Heating in PRTR Gas Loop, has been completed
and distributed. Heating from direct and capture gammas in the high
temperature alloy liners was found to be one watt per gram.

Design Development

Phase I PRTR Construction Status. The Phase I contract is 100% compiete.
Final inspection was made or June 29, 19%9.

Fhase II PRTR Construction Status. The Phase II comtract is 100% complete.
Final inspection was made on June 24, 1959.

The Phase II-A PRTR contract is approximately 84% complete versus 100%
scheduled. The pump site remained flooded during the month. Partiasl
backfilling was complete by bulldozing material into the flooded area.

Phase III PRTR Construction Status. The contractor is continuing to
submit detailed approval information on equipment and fabricated items.

The prime coat for the chemical resistant paint is about 25% completed in
Cells A and B, and surface preparation for priming is approximately 75%
completed. A design change was issued to include a chemical resistant
coating for B cell. Erection of structural steel was started in A cell
and the gasometer and deaerator have been set in position.

Design Analysis. A contract for performing piping stress analyses for the
PRTR primary cooling system is being prepared. This contract is to be sub-
mitted to the Blaw-Knox Company, the M. W. Kellogg Company, and the Electric
Boat Division of General Dynamics Corporation for proposals.

Flow, pressure, and temperature relationships were developed for a T09
computer program for calculation of transients following various ex-
cursions and failure of components in the PRTR. Programming of the
problem 1s in progress.

Prelimirnary results from moderator level oscillation tests being performed
oh the calandria mockup in 189-D Building sppear to confirm predictioms of
low system damping and associated high sensitivity to exciting forces
imposed at the system's natural frequency. An input pressure oscillation
of about C.07 inch in terms of moderator level produced an actual moderator
level oscillation of about 0.7 inch at the matural frequency. However,
changing the input force frequency by as little as 10 percent virtually
eliminated all moderator oscillation. No changes in the PRTR level control
system are required &s a result of these experiments; unless, however,
reactor operation shows that there are exciting forces present which have
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the same oscillation frequency as the gas balance system. If such
occurred, it would be necessary to change the natural frequency of
either the gas balance system or the source of the excitationm.

Reactor and Process Piping. Thirteen sets of design data and information
for Phase III moderator, reflector, and boiler feed pumps, miscellaneous
valves and strainers, pressurizer, steam generator accessories and small
heat exchanger expansion Joints were reviewed.

A second sample of steam generator tube-to-tube sheet welding received
from Yuba Heat Transfer Division was sectioned and examined for defects.
Metallograpnic examination showed good coverage of the joints with no
shrinkage holes or porosity. The tube rolling process on this sample gave
three percent expansion vice two percent specified and the vendor was
notified of the departure from the specification. However, even with the
three percent expansion, there was no apparent difference between micro-
structure in rolled and unrolled sections of the tube. A fluorescent dye
check of the face of one-half the sample (12 tubes) showed four pinholes
ard micro-cracks in and near the welded joints of three tubes.

Core Components. The bottom shield gas seal has been received on site.

With the receipt of this item, all GE procured material necessary to allow
the Phase III contractor to proceed with the installation of the side bio-
logical shield has been received. Fabrication of the calandria and shields
has fallen approximately three weeks tehind schedule so that, even assuming
no strike in the Consolidated Western Steel plant, the fabricator will not
xeet the July 2k delivery date. A late August delivery appears quite likely
at this time.

Shielding. A number of the thermal shield blocks have been cast short of
the specified length by a small fraction of an inch. Acceptance and/or
rework of these items is under consideration.

A propecsal from the Phase III contractor to install a permanent l/h-inch
steel outer shell on the side biological shield for a sum of $2700 has
beer accepted.

D20 Recovery. Tests of the inflatable seals for the thermal tarrier have
disclosed that an internal pressure of 15 psig is required to =ffect a seal.
The effects of this seal pressure {which is much greater than was antici-
pated) cn the thermal barrier structure are being inves-igated.

Fuel Handler. Fabrication work on the fuel handler is progressing on
mejor sub-assemblies, including the cask sections and the bridge and
carriage structures. Transformer capacity was increased for the variable
speed drive motors. Final approved prints have been received from the
Willamette Iron and Steel Company.

Iastrumentation and Control. A design change encompassing a general re-
vision of the PRTR safety and containment systems is beinz processed. The
change includes the institution of three-channel coincident *trip systems
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for a number of the more critical variables in these systers and the
elizination of several non-essential trip variables. The changes
bring the reactor safety and containment system into conformance with
recommendations of ACRS, the GE-APED technical audit group, and the
Reactor Technology Development Operation.

The PRIR dump valves have been received. Opening time of thsz valves
during acceptance tests (time from cutting of solenoid curreat until
valves were completely open) was consistently less than 5.0 milli-
seconds. Also, tests of Allen Bradley Bulletin 200 relays of the type
used in the safety circuit gave an average opening time; on DC actuation,
of ore cycle AC current {0.015 sec). The opering time of both valves ard
the relays 1is considerably shorter than the design requirements, and
response time of the system will be correspondingly shortened.

The tid assembly for the reactor dry gas moisture detection system was
approved and placed for bid.

The PRTR automatic controller design was reviewed in considerable detail
with Minneapolis-Honeywell engineers from the viewpoint of what would
happer if various components of the system failed. The general conclu-
sion was that, while it is possible to pdstulate some failures which
could call for an increase in reactor power level, the probability of
thesé failures should be quite low and the reactor is well protected
from damage by an adequate number of high level safety trip circuits.

It is plamed to have a similar review made by ANP in the near future.

Fuel Element Examination Facility. A check made of the critical wall
dimensions of the fuel examination facility pit showed that the openings
for the cast iron wall blocks are within specifications. The openings
for the filler blocks and the location of the bolt holes for attaching
the wall blocks were not within specifications, however; and require that
drawings be changed to agree with the as-built concrete dimensions.

The contract for construction of the cast iron and steel shielding was
awerded to the Mosler Safe Company with a bid of $124,000.

A prototype of the movable duct to be used with the primary manipulator
has been completed. Preliminary tests have confirmed the feasibility
of the design.

Work orders were issued to complete the fabrication and testing of the
profilometer and SX viewer to be installed in the examination facility.

The preliminary design of the primary manipulator has been completed.
The detailed design is scheduled for approvel in approximately two months.

Load-Out Equipment and Transport Mechanism. The design criteria for the
Load-Out Criteria and Transport Mechanism has been approved and issued.
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PRTR Steam Loop (Project CAH-841). The scope description was distributed
for comment. Drafts of three sections of the design criteria have heen
prepared and reviewed.

A 'reference" internally cooled fuel element has been scoped. This
element is based on scaling down the element in the supercritical pressure
power reactor study to a size compatible with the loop test section. The
element has approximately the seme UOp temperature (4000 F), heat flux
(600,000 BTU/hr-£t2), and tube size (3/8-inch OD) as the fuel element in
the reactor study. This element should operate at about 600 KW power in
the loop test section.

Estimates cf heat loss to the test section sleeve show that independent
coolant circulation will be required to handle the heat lcad. A reservoir
and percolater type cooling system was devised for cooling fuel elements
during discharge.

Plutonium Fabrication Pilot Plant

Phase II Construction. Completion of work under Phase II is estimated at
99.5%. Preliminary punch lists have been prepared for about half the
building, and the contractor has prosecuted work on the punch list fairly
energetically. It is believed that this phase of the work will be complete
before July 15 - about 60 days late. :

During the preliminary inspection of the exhaust filter rooms, it was
found that, owing to deficiencies in both design and comstruction; the
structural steel grilles or which the building exhaust filter banks rest
are not sealed to their seats in the building construction, and thus a
large leak dby-passing the filters exists. Field studies to reectify this
conditicn are in progress.

Severe cracking of the joint between exterior wall concrete block panels
and the poured concrete building frame has been observed. It has been
determined that this joint was not made in accordance with the plans and
specifications. Sealing the joint with vinyl tape is presently considered
+0 be the only feasible way out of this difficulty, with project schedules
in mird.

Phase III Construction. Completion of work under the Phase III contract
is estimated at 62%, compar=d with 70% scheduled. The painters' strike
was settled and the men returned to work June 1, but interference between
trades resulted from the upset in schedule caused by the strike. Compe-
+ition for painters between the Phase II and Phase III contractors and
between 308 and 3C9 Buildirg was keen during the month also, with some
adverse effect or schedules. Delayed delivery cf the hood fire alarm
sersing elements has prevented testing ard acceptancs of several hoods
ctherwise practically completed.

q T = d " v
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The 30 kw vacuum melting furnace assembly is neerly coxplete; a factery
representative has been scheduled to assist with testing the equipment
July 7. The billet lathe assem®ly is complete and realy for testing.
The swage assembly is to e accepted, with minor exespticns, July 2, and
installation of feed mechanisms by plant forces will start at once.
Little progress has been made on the drawbench installation since 1t is
not high on the priority list. The autoclave installation is nearly
camplete; correction of several minor vendcr errors has caused some loss
of time on this unit. Installation of the utiiity hcods and the degrease-
decontamination system is nearly complete. Modifications tc the x-ray
rooms to enable installation of the equipment have bLeen completed, the
equipment has been conditioned by the vendor's representative, and is
ready for installation of the tube crane, shipped frcm Los Angeles on
June 30.

Tris report in detail will serve to indicate that <he Pnase III contractor
is at present making good progress on all parts of his comstruction job.

Negotiations with the Phase III contractor to attempt to recover some of
the time lost by the Phase II contractor, through the use of evening
shifts, premium time, and the like, were terminated unsuccessfully.

Procurement. The 200-ton compacting press for the oxide line, being con-
structed by Clearing Machine Company, is slipping behind schedule. Pur-
chasing lieison is obtaining the facts on which to base a decision whether
to accept a late July delivery from Clearing or to order the press shipped
at once for completion by Minor Construction. The Phase III contractor
can set the press at once when it arrives on site.

The oxide line finishing hoods, scheduled for shipment the week of June 22
from Van Vetter Company, were not shipped. The reason has still not been
advanced. These hoods cannot be set in their final position until the
sizctering furmaces arrive, so the Phase III contractor is not being held

up by this vendor. The internal grinder has been shipped. It will be set .
up and tested using uranium oxide sintered shapes prior to its installation
in the oxide line hood.

Work is progressing on schedule on the sintering furnaces. The remaining
procurement on the project is on schedule.

Project Schedules. Room 132 will be accepted from the Phase II contractor,
and the swage and hood accepted from the Phase III contractor, with the
exception of the hood leaksge test, July 2. Work by GE forces will commence
July 6 on installation of feed mechanisms and the like. The Phase III con-
tractor will return at a mutually convenient later dete for the hood leak-
age test.

The service wing has been accepted from the Phase II contractor, the floors
have been cleaned and waxed by maintenance personnel, and a part of the
office furniture is to be moved in July 2. Some of the operating staff
will move to the building the week of July 6.
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The beneficial use date for the building, as defined in February 1958,
has been rescheduled for about August 15.

PRTR Operations Planning

PRTR Technical Manusl. Chapter 18, Shield Coolant Systems, was revised
to include a description of the modified top and bottom shield coolant
system design. Coples of the revised chapter will be issued to Technical
Manual copyholders this week.

Pre-Startup Activities. Major activities during the month include
preparation of the reactor operation section of the final PRIR hazards
report, preparation of a list of operating procedures for the reactor
and standardization of the form for the procedures. Discussions were
held with interested groups concerning the functional tests to be per-
formed following the contractor’'s acceptance testing: Preparation of
the test outlines is under way.

A survey of each PRTR component was completed on June 15. The purpose of
this study was to determine the areas where high level radiation fields
may be expected. As a result of this analysis, a number of minor design
changes and special operating and maintenance procedures were recommended.

Preparation of the PRTR Engineering Assistant training program is essen-
tially complete. All lecture outlines, tests, and other training material
will be ready July 15.

An identification system for PRTR valves was selected and reviewed with
FPD maintenance personnel. All valves will have metal tags attached.
Appropriate numbers will identify valves on PRTR As-Built drawings.

Design information received during the month was reviewed for accept-
ability from the operationms point of view.

PRTR Operations Handbook. The initial rough draft of the PRIR Operations
Handbook was finished and is being reviewed for completeness and accuracy
of information. This ppcket-size handbook is a compilation of the more
important PRTR construction and operating data.

Construction and Procurement Liaison. BPF data are being compiled for
all equipment supplied by the Phase I and II contractors. A complete
Blue Print File will be maintained in the 309 Building.

Shop equipment requisitions have been forwarded for processing. At present,
purchase of $1L4,000 worth of equipment is proposed, with additional items
costing $3500 to be purchased later.

Discussions were held with manufacturer's representatives to resolve
problems concerned with lubricating and cooling the shaft seals of the
boiler feed pumps, moderator pumps, and reflector pumps. A satisfactory
solution was obtained.
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Acceptance tests of the diesel-powered deep well pump, the diesel-generator
set and associated switchgear were witnessed. Also, “ests of the water
chillers, air compressors, service area heating and ventilating system,

and hold-up tank pumps were completed.

Plans to receive the first heavy water shipmen*, including temporary
storage in Central Stores, were formulated. The plans are being reviewsd
with GE Security.

PRTR Staffing. Fifty percent of the non-exempt Technicians and Engineering
Assistants have been chosen. It is tentatively planned %2 have the Tech-
nicians report to PRTR on September 1, 1959.

PRTR Data Processing. Tie general scope requirements for a data processing
system suitable for the PRIR have been outlined, including the recommenda-
tion that a general purpose digital computer and associated data acquisition
systexr be obtained. This camputer would be used in corjunction with ths
automatic reactor control system.

BASIC SWELLING STUDIES

Irradiation Program

A capsule design has been completed for the irradiation of metallographic
specimens irn the ETR at constant temperature. The capsule is designed to
accommodate 50 percent unrestrained swelling of the specimen. The heating
element is installed in the NeK close to the specimen so that gcod heat
transfer between the heater and the specimen is achieved. The heat losses
to the cooling water are low with a design of this type thus reducing the
pover requirement placed on the heaters. A temperature controlled capsule
has been assembled utilizing one centimeter natural uranium spheres, and
spheres of enriched uranium are being machined for the assembly of another
capsule to determine the effect of burnup rate on unrestrained swelling.
Irstrumentation for the temperature monitored capsule has been assembled
and tested and found toc operate satisfactorily under the laboratory condi-
tions. About five pounds of enriched uranium have been sent to Tamescal
Metallurgical Corporation where they are presertly remelting the material
ir an attempt to improve its purity by their electron beam melting process.

Simulated Swelling Experiments

A knowledge of the mobilities of rare gas fission precducts through uranium
is important-in understanding the mechanisms of pore formation. Diffusion
of rare gases in uranium is, therefore, being studied. In these studies
rare gases are introduced into the uranium surface by means of electrical
glow discharge (sputtering). The amount of rare gas that is deposited in
the uranium surface under various experimental conditions is being deter-
mined. Heating the uranium to a sufficiently high temperature causes mecst
of the gas deposited in the surface to be evolved. Large gquantities of
helium were shown to be deposited in the uranium surface by a glow dis-
charge. A mass spectrometer type helium leak detector was used to measure
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the rate of helium evolution.

Similar experiments were performed using xenon. As no continuously re-
cording xenon detector was available, the evolved gas was collected in

gas sampling tubes and submitted to the mass spectrometer laboratory for
analysis. Results of this anaelysis indicated that some xenon had been
deposited and released on heating. The several experimental difficulties
that contributed to inconsistencies in the apparent gas analysis have been
corrected, and the experiment is being repeated. In an effort to deter-
mine whether or not rare gas deposited in a uranium surface will diffuse
into the volume, the gas is to be deposited on the inner surface of uranium
cylinders at various temperatures. After a diffusion anneal, the surface
layers will be removed, and the remaining material will be heated to a
high enough temperature to cause evolution of contained gases. These gases
will then be analyzed to determine the rare gas conteat. Uranium cylinders
for this study are being fabricated.

Meshanisms and Theory

Optizal and electron microscopy are being used as a direct means for de-
termining the size and distribution of pores in irradiated uranium. Sta-
tistical analysis by operations research personnel has revealed that a
distortion of pores must arise during the specimen preparation steps, in
that the number of pores on the specimen surface with given depth to
diameter ratios does not agree with the number calculated cn the basis of
a randcm section through spherical pores of various diameters. A specimen
of irradiated uranium having extensive gas porosity has been polished, and
replicas are being prepared of the specimen surface in the as-polished,
lightly etched, and heavily etched states. Statistical analysis of the
observed pore diameter to depth ratios should disclose the extent and
nature of pore distorticn associated with etching. The distortion assoc-
iated with the replication of pores sectioned at various positions above
and below their centers is being studied in pseudo specimens. Polystyrene
spheres 0.4 micron in diameter were dispersed in an epoxy resin. After
solidification these dispersions were polished. The polystyrene spheres
on the polished surface were dissclved in acetone, and the surface of the
pseudo specimen was replicated. Electron micrographs of these replicas
are being analyzed statistically.

Although the microscopic measurements of pore volume fracticn would

appear to bYe in error due to the above mentioned distortions, an estimate
of pore volume fraction has been made for uranium irradiated to 0.25 a/o
burnup. On the assumption tha®t the pores are spherical and that no distortion
of the actual pores hgs oceurred, the pore volume fraction is given by the
relationship 2'TE ri~ , where A is the area of the specimen surface on
wnich the pores are measured, and ri is the calculated radius of the 1th
pore. The calculated radius is determined from the maximum arparent
diameter of the pore if it is sectioned above its center and is determined
from the apparent diamester and its depth if it is sectioned belcw its
certer. Tor a specimen which exhibited a 7.8 percent decrease in density
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after irradiation and annealing, the equation predicts a 7.0 percent
change in density for a small region near the specimen perirhery (Low
temperature of irradiation; high burnup), whereas a 4.7 percent decrease
in density is predicted for a region in the center of the specimen (high
temperature of irradiation, lower burnup). It should be emphasized that
the density change observed is cobtained by water displacement and includes
the effect of cracks as well as the pores. If the void fraction is cal-
culated from the apparent radii by an alternate relationship > T Ly ’
A
the predicted density changes are 8.7 and 5.7 percent, respectively.
Since the two estimates give essentially the same results and similar
precision estimates, = 2 = 40%, the latter method which is considerably
simpler, may prove advaatageous.

These methods will be tested on wider ranges of experimental conditions
afforded bty two specimens, irradiated to burnups of C.25 and 0.40%, which
have beer annealed at 700 C for 100 hours.

3. GAS CCOLED POWER REACTOR PROGRAM

graphite Studies

PRTR Pressurized Gas-Cooled Loop Facility (CAH-822). An addendum to the
gas loop design criteria was issued in June prior to bid opening. The
addendum changed the loop im-reactor sectior location from channel 1946 te
1542, redefined materials for use in the lcop, and revised requirements
for the loop in acgordance with more refined calculations of pressure drop
and thermsl analyses$ completed since issuance of the original criteria.

A pre-bid conference was held June 4, for the cornvenierce of interested
bidders on the design and fabrication of the "Phase A" {out-of-reactor)
portions of the loop equipment. Bids for the Phase A work were opened
June 15, and are currently being evaluated. The apparent low bidder is
Struthers Wells Company, with a bid of $385,000. The fair cost estimate
was approximately $400,000.

An order for the three main blowers in the gas loop was placed June 8 with
Bristol-Siddeley Engines, Ltd., Coventry, England. Each blower features
gas-lubricated bearings and will deliver 7500 1b/hr of CCp at SOC psi.

Graphite Oxidation Studies. Two solid cylinders of CSF graphite were
oxidized by a flowing stream of carbon dioxide in graphite-weight-loss
equipment. The graphite cylinders were two inches long and 0.42 inch in
iameter, with major axes parallel to the whole bar extrusion direction.
During 576 hours of oxidation to a total weight loss of 1.8 percent, the
following weight loss rates were observed: 4.82 x 10-°© gm/gm hr at 750 C,
2.05 x 10~2 gm/gm hr at 800 C, and 7.90 x 1077 gm/gm hr at 850 C. The
second sample was oxidized for 256 hours to a total weight loss of 0.53
percent. The weight loss rates observed were: 2.28 x 1672 gn/gm hr at
800 C and 6.71 x 10~7 gm/ge hr at 850 C. Surface to volume ratio as a
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variable in graphite cxidation is Yeing investigated. ¥Xcllow CSF graphite
cylinders which have approximately three times the surface %o volume ratio
of solid cylinders were prepared and are being oxidized.

Permeability of Graphite. Equipment for measuring the permeability of
various graphiies has been designed and is being fabricated. A modifi-
cation of the Poiseullle equation for the flow of geses in porous media
developed by Eatherly will give a measure of fermeability as an admittance
fastor that has the dimensions of ml cm~lmin-l. The equation to be used
1s: Fo = go 1n %%’ou F, is the admittance factor for slip flow, L is

the length of the sample, V, 1s the volume of the system, A 1s the area of
the exposed face, t is the time, 4 Py is the differential pressure at ‘ime
zero, and AP is the differential pressure at time t. Once flow has teen
established in the fixed-volume system, the pressure will be read at various
time intervals. This method will be applied to impermeable graphites that
are being produced both here and in the United Kingdom.

Surface Area Studies. The inverse relationship between rate of oxidation
and density of graphite is prqbably due to surface phenomena, i.e., surface
area and pore size distribution. An experiment has been prepared to de-
termine changes in surface area resulting from in-reactor oxidation. Two
control samples were encapsulated in quartz containers filled with helium.
Two similar KC-graphite samples will be exposed to an atmosphere contain-
ing carbon dioxide. The experiment will be charged into the reactor during
Jaly.

Gamma Irradiatior Facility. Construction work on a cotalt-60 gamma irrad-

iaticr facility has been completed, and a 15,000 curie scurce of cobalt-60

has Leen received from Cak Ridge National Laboratory. The cobalt rods will
be placed on a three-inch radius in an underwater source holder. After the
source has been calibrated with ferrous sulfate and ceric sulfate chemical

icsimeters, the facility will be employed initially to evaluate the effect

of gamma radiation on the carbon dioxide-graphite reaction.

CUSTCMER WORK

Radiometallurgical Examinations

Zxamination of M-388 Failure 5148 KE [RM-299). A piece of canwall from a

suspected hot spot area was examined. Thne bonding at this spot was good, and
nc evidence of intergranular corrosion was found.

Model III Mapipulators. Modification of the Model III master slave manipu-

lators has been ccmpleted. Three manipulators have deen installed, and the
fourth {spare) manipulator will be disassemblad for preparaticn of "As Built"
Zrawings. A new set cf manipulator jaws was fabricated and tested suczesstully.
Witk *hs new jaws one manipulator was used %o 1ift an 80-round, four-foot long
rod.
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Metallography Laboratories

The sample prepared for x-ray examination last month containing the most
brittle layer formed between uranium and AlSi hes proven tc te a solid
solution of two or more compounds, both with simple cubic structure. It

is known that under different conditions of heat and time 0313 and UAL
would have been formed from the same constituents. It is probable tha% the
trittle layer under study is a mutual solid solution of USi3 and UAl3; how-
ever, identification cannot yet be considered positive.

All equipment has arrived and the necessary arrangements have bteen made for
the installation of a new electron microscope in the 326 Building Metallography
Laboratory.

Samples Processed During the Month

Total samples processed: 31k

Photographs

Micrographs  3b41
Macrographs 57

398

6’&/ ﬂ/@wf/ex |

Manager, Reactcr and Fuels Research
and Develcpment

FW Albaugh:kb

UNCLASSIFIED

| 2482371



HW-60846

A-48

UNCLASSIFIED

N
H
*20104 ¥SBJ sToNd juam B
sak usi}3Td N4 -doTaaaq 103083y JO JI3qQUISW °0°d ‘uojBuryssM ‘DAV-SN 9-1/9 ysng mmmm
"TTI ‘oBBoTUD m
ON sntdisy dH sgoTweukp pINTI SSNOSIQ ‘uotaepuUnNog ° S8y JNOULIY suomutszaTd dd
ON - *Butrqesm FWSY DUV “OW ‘stnoT ‘18 Te-H1/9 sIajuM 03
-umisodmig uoTl
-gjusuNI}SuUl JIB3TONN VYSI
puUs118 R UOT}BIUSUNMALSUT
sax AOTaP2d DA Furypury BIBP SSNOST( *gpl ‘STT8d ou®pl ‘UdNV-3D 62/9 HI81D DY
*33038TNS
-Uf TB01JI303T5 OTWeIdd 0 ‘uoaxy
" ausld H JO UOT3BOTIQBI SSNOSI( ‘°0p 9IBM3UOLS °S°'N
" == " n QHIMH..@ puowwey dL
oN -- *Butjesmw GNY PUS31lY "uua], ‘3anquiTied
saX pasz1Td d4 *BuTpTaTyUs SSNOSIQ ‘uua], ‘33PTYH Ne0 ‘INYO 81/9 uosialad HIA
. *30BJ3U0D JISTTOJIFUOD ‘g ‘siydrepeTiud
" urTueq g  OF3s8wWo3nB YLHd uo UOSTBIT ¢ tTamhauoy-syrodeauuty 61-91/9 uosT3N MH
*JTT8) ‘odsiouBIg UBg
" uBULIBWUITY * IN cuofyuoiaqey Jurdyrg ¢.0p *Buyg 9 adld uIIISaM
" 893800 " " 21-8/9 La1od ra
" auTTd dA " " %e-12/9 Lyasd H
*uot48dTIqBY PTITUS % *JITe) fsaraduy sO7
oN 829809 O  WVIIPUBTED YIH4 uo 3TNSUO) ‘[221g UIa]SaM pajspITOSUO)  OL-T1/9 J9319a) MW
cugtsep Jorsndiusu *TII ‘paogqooy
ON gsoy [ ‘98 "wWeXy T[N U0 3} TNSUOH ¢.0p saul:g uyor B ‘d°M $2-23/9 ATTsM SM
11/92 . susAg vd
- £8oTouyo9al " ssuwioy], dI
ssx aTmoL OH sTsng OJWEILD SSNISIQ -0 ‘FyBuutoutd ‘adNV - 3 0€-62/9 ygneqiy Md
BY8( Po10v1U0)) 1TISTA JOJ uOsS8dY gsalppy pus® 1ISTA aursN
P930Ta1S8y Touu0sIad po119TA Auedwo) Jo
01 SSBVIY sa18(q

SNOILVITVISNI HAHIO OL SIISIA



HW-60846

A-k9

NCLASSITIED

o

heZO0hZ|

UNCLASSIFIED

"H°N ‘uaptrasp
ON < ATUO 8oUBPUIIIY ¢20UaJI3JUO) °S8Y UOPJIOY) wm-am\w
*jJoM 23BWBD UOIYBV] *k°N ‘Apeirosusyog
ON 115981, UM  -PBIIT B JUTTI3MS SSNOSIQ ‘-quT yoxwasay v wa\m Lvan g
*gqioddns quamwaTa TsNJ ‘uMm ‘aT3lmag
ON ySnoTIMOoN 4L JO uo13BDOTIqBJ 9AIISA() ‘.05 fqiayjzeapm Jawiong L1/9 uospneId ILL
*1120 304 ut *8pI ‘STTed ouspl
sax ISUpToN ¥ qusmate Tong Son sutwexy -0y 184 sdrTITTud B 00I-0@¥ 61-9T1/9 udTTOUTTIN MW
. *X°N ‘Lpejoauayodg
" ¢°ATQ SUTQIN], Wedlg IJIBvI-HY 81/9
*Bg ‘a93189U) 1S9M
; gauop °JN feouy ¢‘sqoafoadoxay >A|©H\m
*3UOT1BO ‘0 ‘1aBUUTOUT)
ON IYOTUuOSTH *IW -11dde Burpyam SSNOST(Q ‘-qu1 uorsTndoad IYITTI-EH 61/9 usmAM T
caously ‘stasg
‘qayonog o1 3 £8T08Bg
sax *CoM JO SaIpnys Twjuauepung ‘-quysqy °say LBasuy OTWOIY mm4:m\w suBAq V9
‘uspamMg ‘wroyxo01g
saf FurTssoty Jad *jaom SOM USTPaMg ssnosiq ¢ -umo) ABxsuy OTWOlY USTpang mm-mm\m
‘pueTdud ‘TismaeH aysoy dAM
Sak % s749qoy °sxq *Son JO Satpnys TejuUaWBpUNY ¢-quysy ‘say oTwoly TToMmIsH QT-ST/9 susAy Vi
*Butysay 3093
saf KaTwaq °In -9p quauwaTa TanJ ssnosl(g *ITI ‘quowaT ‘INVY HH\@
°g89891q
saf I3qOUS MJd SABTO03INEB PIMOPUTM IAIISAQ ‘0 ‘snqumio) ‘INd OH\o pI8IION MP
°8UaWI T
TanJ aoq08aI-ul sagusyd . '
sayx uuswIney My TeuolsuamWfp ax Jull99N *gggp ‘pIoouc) ‘TWN 6-8/9 XNOISW M
*£3aInTT189W °X°N ‘qI0X maN
ON umnovp U0 9SINOY) 1I0YUg ‘£11SIDATUN HIOK MON m|H\w Baaqaanl, L
8180 paldBiuo) 1TSTA L0 UOSBAY SS2Ippy pum 3ISTA wewz
naqoTI189Y TsuUuOSIad pa11s1A Auedwmop Jo
01 sswudy saq8(q

(180D) SHOILVTIVISNI MAHIO OL SLISIA



IRt

el

i a
‘quaudynba *k°N fxaasayooy B
© ON nexH T4 otydeaBoteiaw }oaYy) ‘-0p quoT B yosneg mm\o m
3 ON -- UOTIUSAUO) WISY PUally “L°N ‘L3710 oTUBTIY  G2-232/9 UI0d3IBY <Am
hw *UOTIOBIZITD 5
W £@x-x uo 9saInoo ¢ Tooyos *ITI ‘o8wotyn
ON UOT2BIUIUMILSUT PUIYIY ‘Tooyog sotuoxyoatd sdrTrug 9-1/9 Jaqnasn M
*K°N ‘Na0x maN
ON sTIasd °JIW ‘Burqse) juamysasuy
*k°N ‘3MI0K MaN
ON uakuyey °an °9aIn3087 ‘aTqronI) uoxiqg
-nusW IFqQIONID puw Jufy ‘UOIW ‘1t10aasqg
OoN YBNOTIMOOW Hq -1880 JULMW}TIAUT SSNOTI(Q ‘81090W TeId3Uan 61-HT1/9 J91SwWooTg HI
0 ‘uolfsq
ON 1eddog H squamdinba mau yoay) ‘-daon preTlioug
‘pagsyoand juawdinba ‘0 ‘Kouptg
ON -- JO ufTsapax 238I19189AUT ‘.09 TOOL °UOBW YOIBUON T1T-9/9 J9TTIWISYTSOM HM
(e
o *ayae] *OSTM ‘suromy
< ON uosxapuny) vy uojro0p Teroads ssnosyq €00 aUTYOBN UOIIOH mm-ma\w Jo109y H[
°§3WaYOS UOTIVTND
-T80 U0 4TnSu0d f{Vuito0]
ON STII®H W auTYoBm UOIOH SSNIST(Q *JTTB) ‘2I0WMIBATT ‘T S-€/9 uostaN DI
* £Fotouyday wmiuojntd 1IBMI9S MY
) 4 uo Buylasw Y-S PUSIIY *TII ‘juomwsT ‘TINV 6-1/9 HOTM [0
"J1T18) ‘uoidmop
ON PTaTJa8) H  °398I3UOD BUTPTaM 8SNOSIQ f°0p -a3ug 3 BurpIsM °sdy #2-t2/9 z31INey 0a
‘YIAD WOIJ TRAOWDI *J1T18) fuoqumswalyg
ON ystam 1 aqny PIpNIIXa0d SSIUITM ‘803109 TTBA ‘QAdY-TD %2/9
*J11en ‘uorduwop
m ON pIotyIBn D °108I3U00 JFUTPTaM SSNOSTQ -0y "aBuyg p BurpisaM °say mm\m Butaasy o
[
[ g . —
a BYB( Pa31oBvluO) 3T9IA J0J uOSBaY 8S2IPPY pu® 1TSTA oureN
m P230Ta389Y T2uuos.1ag pal1rsIp Ausduo) Jo
=2 09 88900V 89181
=

(INOD) SNOITVTIVISNI HAHIO Ol SLISIA



DE]

HW-60846

A-51

UNCLASSIFIED

1528471
*quamyradxa *gpI ‘STT8AL oyepl wysy ML
sax suyol €y 61-HED JO uoiysTIBISUL ¢-0p mmatod3ad sAITTIUd 0E-62/9 uosptrasq W[
*HIFD Ul Suoi}wVIPBI *JTT18) ‘uoquessBITd WwTsH MC
ON soutad M -a1 0dvH Butpuad ssnosiq ¢.quT OIWOY SOATOSTIBA 92-12/9 uosSprABQ WS
‘uM ‘9113838
ON cgggTo Aydeadolsmoayd se8 pusilly ‘gTuIoJITe) JO N mma:ﬁ\o THeq 99
+Jaded juasaag ‘uM ‘9171893 uosxaqid OH
ON ‘89N SOV TBuOTBaY MN PUaIY ‘uojBuryseM Jo 'n 0e-L1/9 N18TD LI
*T1I ‘oA01Bu0lI0K
*O°'N ‘umorusBIOon
Katred d ¢+0) uoQaBv) SINEV] 38IIH
‘0 ‘pusTaAdT)
*BAM ‘Bunqsiaet)
" sBuyisey d ¢-0p uoqIe) TBUOTABN Of-#2/9 JInIpooM WA
*K°N ‘sTT8d ®18deIN
* £3oT0UY 232 *8d ‘S3TJIBW 1S JINAPOOM WH
OoN uoysTH M uoraonpoad a3tydead ssudsig ¢-0p uoqae) 13adg mm-mm\o aT8BuTaUBTIN I
*KTuo aousupaly JINIPOOM WEH
*£Tuo aouwvpUILIY oTBBuUTIUITN HY
*Juo) uoqas) Tatuusaig *k°N ‘orsiing
ON AY8MOZOIW S yaq 1% 1oded qussaxd ‘oTeiing JO ‘N mdsma\o sMBYTUSOX HH
*UOFSOIIO0D
ON B11TUN HH Ul 28JN0D JI0US PUIIy -ggBy ‘9Bpraqued ‘ILIW »muom\w J58ursqo1 g4
*dooT yId
£x¢ Fupq4BUTWEUOIIP JOJ
IoupieN Yo sasgavoxd 3 saanpadoxd *gpy ‘sTTed oUu®pI O EET W
sax sauopr HI1 FuUIUWIs}sp U 3SISSY ¢-0) mnatoxyad SATTITUd mm\w oftxxad a1
B818(] p9308l1U0) 3TSTA uom,pommwm §831pPDPY puw HISTA aureN
P910TI483Y - Tauuos.1sd poa1sTA Lusduo) Jo
01 883VoYy s91%8(Q

(INOD) SNOILVTIVISNI HAHIO OL SIISIA

UNCLASSIFIED



Znidndl
90£-92¢ ‘00t sag uTqQof Of  °SUOTSSNOSTP JUSWSTH Tang Ape1osusyog ‘IAVN-EH  9T/9 uojsuyopL AM
0
& usmAp TM ‘Burpion 0 ‘IaBUUIDUI)
3 £0t-92€ ‘00€ ON 11emMp8] [ mreaq UOIO9Td SSNOSI( ‘uorsndoxd 1y3TT4-AD /9 urddoy go
L
W *JT1T8) ‘saraBuy soq
HTE ‘00E OoN uosyosf W4 ‘ATquesse Teas Apnig ‘drnboxay jo -Arq usmamy G2/9  3saxI0i P
uosyIBL Wd ‘8d ‘43angsiitd A
HTE ‘00E ON u2saapad JI11 squamdOoTaAap TE3S SSNI9I(Q ‘g1q19g ‘asnoyBurisam -.:\w sTABOY U
*OdVH
07 1STIanTrelom JO USW
-u81ss® a0J sjuswafuslae
09LE ‘00E " ysneqiy MJd SATYBISTUTWPE SSNOSTQ °8d ‘Yydanasiitd
931718 HIMd oN uxoyjusy AH dddd B ¥I¥d anof, ‘sTa18d ‘@snoydurisaM  Gz2/9 ojueq or
Pa1TSTA o8(Q P310831UO0) 1ISTA JOJ uos®eay S82JppYy % Auedmo) 1TSTA aursy
o *93pTd % 9¥2ay PI31OTIISsy T[AUUOSIDd MH Jo
I 03 §8300Y g918(Qq
< SXMHOM QHOJNVH OL SIISIA
‘uuo) ‘Aanqaayspm
" uoqpdmsx)y Jq ‘uoT4BOTINB] 17 ‘-0p aaddop 3 sssvag assy) 92/9
(xosuodg umtTpny LuaydaTiy) ¢°0) ppnd mm\m
*K°N ‘19TTAI9%8M
" uojsaxgy o " ‘mTpn AusyBaTTy :m\m
- “k°'N ‘9T1Toyooy MaN
ON Lmapng vo " ‘0D TOOJ, 3TTaYO0Y MaN £2/9 388uny DY
(xosuodg mmTpng
" KuayBa1Ty) Auedwo) pprg 62/9
‘KN 39T TAI9}BMN
" uojysaxg *UO}18BOTIABTY 17 ‘umTpnT AusyBattly 72/9
c-4q
m ON -- 9933TWWO) WISV JO BUTIO9H "£°N ‘K31 o13URTIV  €2-22/9 SaUITY MC
M B818(d P310o83U0) 1¥STA JOJ UOS®BIY SS3Ippy pus 1TSTA auey
P21°TI989Y Tauuosaag Pal1rsIp Auvdwo) Jo
01 88200y sale(q

(INOD) SNOILVTIVISNI UHBIO OL SIISIA

UNCLASSTIFIED



AW-60846 LEE

By
0
0
5
5
Lvan ry
*quamdinba g/L rar ‘1eex TH
L2€ ‘00E sax Joumy @ UOT}0BIFITP Kei-x ssnostq  -uus] ‘33pTy X80 ‘TINHO -62/9 YOTITN OM
+5I2wW0%88BTd % 8071298Td 0y °g8Xa], ‘UIIOM °1J
0£LE-92€ ‘00E ON uosIaqrd DY a¥ewBp, UOTJBIPBI SSNOSI(Q ‘ayeAu0)  62/9 TTaMaN WA
18 3@ *yoJI89983I g ‘yasd £17SIaATUN ot
92t ‘00¢E sax oTeSuTiudIN Y 937ydead 3 uoqled SSNOSIQ ‘. 23838 BIUBATASUUa] |mm\©,nh~hmxam3 1d
. 92
G0E-09LE ‘00E o 9T8BullauZIN @Y °UoIBISAI 2qTydead ssnosiqg DHEY youaag -mm\m BuiaeH H
"UOTW ‘PUBTPTIW
92t ‘00t o uojBulaxey Y *gotaseId ssnosi( ¢ -dxopy Butuao) modq Pa\o utzam) 9o
. T 32 TTempe) rf
Z2-%0Le ‘1€2 ‘M-002 " T8 13 ¥OTIM (0O “YOTW ‘J0qay uuy 92
£0£-62£-92E “00E sag ySneqly Md °66T# IUSWSLIBY JuB}NSUOH ‘usBTUOTW JO ‘N -233/9  IIOUUTS (W
- @ouBUIRUTBW @ UOTQ}BTTEIS sx°N ‘uouasp I of
92t ‘00t ON UT9TI9Td ML -ut 2doosoasTm u0I}IOITH ‘goTuoayo21g sditiud -mm\m s1a8oy qr
*JT18) fodsyous: g usg 12 A
9zt ‘00t ON SBUTWURL) AM cqusudinba Lva-x TreIsSUL ¢-daop Asy-YX IAH nma\o s9TqQaad IW
Va1TSTA e38(d 121983U0) 1TSTA J04 uosway ssaxppy B Auedwo) 1ISTA aursp
*gPpTd ¥ Swday DIOTIYSsy TauuosIad MH Jo
01 98229y 8318(

LASSIFIED

<
A

UR

{IN0D) SHHOM (HOJNVH OL SLISIA



[ SEL l
é B-1 HW-60846  F :

PHYSICS AND INSTRUMENT RESEARCH AND DEVELOPMENT OPERATION

MONTHLY REPORT

JUNE 1959

FISSIONABLE MATERIALS - 2000 PROGRAM

REACTOR

STUDIES RELATED T3 PRESENT PRODUCTION REACTCRS

Iattize Neutror Temperature Study

Trs ranic of the fisesion product activity of Pue’? to that of U235 is a sensi-
rive indicator of the effective neutrorn temperature ir the region between LOO-K
and 1000%K. At temperatures belcw LOOPK, the ratio is a slowly varying funz-
+i2r. of the temperature. Therefore, at low temperatures & more sensitive "ther-
mometarl! weuld be of great value. The neutron temperature in this low tempera-
ture range is of interest in the determination of the cross seztion for the
retrermalizatior cf neutrons which have migrated between two temperature zones.

The crozs section for the lutecium isotope of mass 176, as reported in BNL-325,

makes this isctgpe ideally suited for this purpose. Several resonances are re-

perted for Ll 70, Among them is one at 0.1k ev which has an isotopic peak cross
section ¢f ~ 14,000 barns.

Prelimirary calculations show that_the radicactivity of Lul 77 which is pro-
duced by neutron irradiation of Lul7® should be very sensitive to a Maxwelliarn
distribution of neutron energies. Moreover, there are only two natural occur-
ring isctepes of lutecium, both of which can be made radiocactive by neutron
irrediaticn. If the other isotope (Lul7®) has a cross section which varies
approximstely as "1/v" it would be possible to obtain, with a single foil, a
ratic similay tc the one obtained in the Pu239 and U235 experiments, i.e.,

A -TT/Ap 1T6M, T further investigate this possibility e quantity of
lutecium cxide was obtained.

For the preliminary experiments, foils were made by packaging the Lus0; in
aluminum containers. Experiments were_ conducted which determined a) tge half
life 5¢ LulTOM, b) the half life of Lull(, c) whether any impurities were
present in sufficient quantities tc hamper the analysis, and d) the amount cof
lutecium that could be contained in a foil before observable self-shielding
would occur.

The helf lives are found to be 6.77 + 0.07 days and 3.75 + 0.02 hours for
Lul77 and LutTOm, respectively. The 6.77 day half life was determined by
following the decay of the 208 kev gamme ray which is known to occur in the
decay cf Lut77. The gamme, rays in the energy region between 10 and 165 kev
‘dezayed with a half life of 6.53 £ 0.04 days. (Errors quoted are for 70 per-
cent confidence interval.) These facts indicate that a contaminant might be
present. In order to be sure, the low energy region must be analyzed in more
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detail. The 3.75 hour decay was determined by following the decay of gamma rays
of erergy between 10 and 165 kev.

T¢c determine the effects caused by self-shielding, foils containing various
quantities of Luy0, were irradiated on the foil rctator inm the PCTR. The gamma-
ray activity cof eaéh isotope and the ratio of the 3.75 hour to 6.77 day activity
was determined for a time t = O which was arbitrarily chosen to be at the end
of the irradiation. Tentative results are listed in Table I.

TABLE I

Wt. of LugOg Ratio
(Mg in 1/2" Dia. Foil) Ary

i O\
\»)
—~3
W

SEBLEvowmp e

=

The A u;77 part of the A 17VGm/A 177 ratio remained constant whiie
Ay 170m varied to cause the changes in the ratio listed in Table I. If onre
assumes that the decay schemes of the Lu isotopes are assigned tc the proper
;ge, it is apparent that LulT? is causing "self-shielding" instead of
LT Thiz poses the following: Either a) the 0.1k ev resonances in the
La =ross sectior has been assigned incorrectly or b) the Lul75 criss section
has resc ces which ars shielding the foils more effactively than those of
the LutT® cross secticn, or ¢) the criginal assumptiorn is wrcng and the
decay scheme= of Lu are incorrectly assigned. The alternatives have not been
zompletely evaluated but at this time alternative ¢) seeme the least prctable
azd a) the mcst provable. :

Irstramentation

The stack effluent gas menitor, used for investigation of stack gas gamma

energies, is back ir operation at 100-F. The instrument was cubt of serwice

for about cne week because of air flow problems. Several gamme =nergy spec-

trums have been obtained with no clearly discernible photopeaks resuiting.

Ir general use, the equipment is adjusted to count the I13 36L Kev phctopeak.

Iu is hoped that data concerning I 151 increase can be obtained in the event of
a slug rupture.

Thermal Neutron Flux Spectrum Near a Temperature Discontinuity

A. Theory {M -
e , -
HRCLABSIFIED
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The menuscrirt fcr a paper tc be submitted to Nuclesr Sciernze and Engireer-
ing has been completed.

The anelytical solution for the generalized problem including a net neutron
flow across the interface has been obtained. A modification of the SYZYGY
program has been written and is now being debugged.

Experiment

The analysis of data has been completed on the experimental investigation

of neutron exchange acrcss a temperature discontirnuity in graphite. The
tests cf the applicability cf the plane diffusion mocdel described last

merth were successful within the errors ¢f the measurements. The final
values of the relaxeticn length for neutron exchange are tabulated in the
table below. The urcertainties gquoted are based upon maximum estimates ¢
the unzertaintizs in experimentally observed quantities used 1n the aralysis.

TABLE OF RELAXATION LENGTHS

Temperatures Uncertainty
Region Region Relaxation in

One Twe Length Relaxation
oK °k cm. Length
108 285 21 + 2.5
491, 320 11.4 1.3
€66 350 7.5 + 0.8

A complete report of this work will appear in the April-May-June Nuclear
Physics Quarterly Report.

STUDIES RELATED TO FUTURE PRODUCTION REACTORS

Lati

ice Measurements for Large Diameter Fuel Elements

v
' Lo

The faliowing material buckling measurements for 2.5-inch tube and tube
ani 1.92-inch sclid fuel elements have been completed this month.
TABLE II

Fael Lattice B“gklinf Volume Ratics

Element Spacing (20™° em™) AT/U  EH,0/U c/U
1.92 10 3/8 Dry + 123 0.264 -- 35.60
2.5 x 2.0 with 12 3/8 Wet - 72 c.487 1.089 18,70
1.66 x 1.1
2.5 x 2.0 with 12 3/8 Dry 0.487 - 48.70

1.66 x 1.1

+ 116#*

#* To be taken again because of bad fit.

124874
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The series of buckling measurements for 1.92-inch solid fuel elemerts iz com-
rlete. Aralysis cf herizontal traverses is still in progress.

The buckiing values quoted in Table II are tentative based on an estimated
side extrapclation lengtk, A, of 1.66 irches and a front-to-rear extrapcla-
tion length of 1.03 inches. Final bucklings will be reported after completing
the analysis of horizontal traverses.

Ar analysis of ten front-to-rear horizontal traverses has been made. The
traverses were taken in exponential piles with various fuel elements and lat-
tice spaclngs. The aversge front-to-rear extrapolation as determined from
the analysis is 1.03 inches with an average deviation of 0.05 inches. It
appesrs that the front-te-rear extrapolation distance is constant so that
1.0% inches can be used for all of the piles.

PCTR Measurements ¢f k aad £ in the PCTR has been completed for an enriched
uranium <luster in a 7-inck graphite lattice. The lattice was water-cooled.
Each 2f the seven rods in the cluster were 0.925 insh ir diameter. The enrich-
ment was 1.007% by weight U-235.

Preliminary values of the lattice parameters have beean calculated from the
experimental data. They are:

fouer =C.921 feraphite = 0-013
bl = 0-016 hif = 0-050

AL Ho0

The volume ratics of graphite, aluminum, and water-to-uranium wers 8,47,
0.351, and 0.665, r=zpectively.

Errcr eralyses have not yet been made. However, it is estimated that the
srror ir k will be sbout 3 or & mk (1 mk=10-3 in k).

Ac additizrzal feature cf the experiment was an investigation of the effsct
2f preperly poisoning the buffer cells surrcunding the ezt celi. In ons
&8¢, the buffers did not have any ccpper poison. Irc the second zase, gath
buffer cell was poisoned sufficiently with copper wrapped arocund the pricess
tuce O reduce its multipliczation tc unity. The resultant difference in the
inferred value <f k_, was found to be only cne mk. Withir the ordinary ex-
perimental errors of about 2 mk for each determiration, no dependence of

k, was therefore sbserved upon the poiscned or unpcisoned cocndition »f the

tuffers, even for a lattice of this large kexcess'

[0

Cocrdinated Thecretical-Experimental Program

A ~ompariscn of metheds for calcwiating D and Lz for the homogenized equiva-
ler*t of a heterogereous latticze cell has teen made for the simple gystem of
8 3&11id rod of natural wranium erbedded in a graphifte modsrator. Fouwr lat-
tize-r2d conmbinations wers considered. These were for 0.925-inch and 1.66-
inzkh r:ds in both maximum and minimum lattice spacings for which exponential

DECLASSIFIED g
1208287



- 59 E,CLASSIF IED  siscon

measurements have been made.

In the D calculaticns, a comparison was made between the method proposed by
Selengut {Nuclear Physics Research Quarterly Report, Jeanuary-March 1959,

t2 be issued) and the formulations: (1) D =1/3 Zgy end (2) D =1/3

(Etr +E5). Ity and £, are the flux and volume weighted transport and ab-
scrption cress sections, respectively. Simple diffusion thecry was assumed.
Relative tc (1), the values obtained by Selengut's formula were as much as
1k% l:w. Relative to (2), the Selengut formula values were about 0.2% high
for the small rcd and about O.7% low fcr the large rcd.

In the 12 calculatizns, a ccmparisorn was mede cf the following formulas:
- 2 2 2 - = - -\ =
) 1° =zjL £,0Ly @) 15 =1/35, 5, ()17 =1/3 (F, +5) 5,

ard (4) 12 = e 2g /25 of In the fourth formula, o 18 calculated by
Selengut's furmuLa a;& £a ess 15 found from the reac% on rate and the calculsted
flux st tke bcundary of the heterogereous cell. The values calculated by

L) wers consistently low for sll cases when compared with each of the otker
meth:3ds, the respective greatest percentage differences being 3.1, 4.5, and
1.9. Thesze differsrces occurred in each instance for the case of a 1.66 inch
r:d iz a 6 3/16 inch lattice spacing.

Fuill Scale PCTR

Pryzizs plarning for the Full Scale PCTR has continued during the past month.
A tentative laycut of the reactor itself is partially completed.

It i5 nct clear at the present time whether or not smaell source theory can be
emplcyed successfully in irterpreting Full Scale PCTR experiments designed to
cbtain mcderator temperature coefficients. The capacity to perform such ex-
periments will be designed into the reactor if this proves to be compatible
with other requirements.

Improved Metheds of Reactor Parameter Calculations

Az 8 prelimirary tc a combined thecreti:al and experimental attack cn the
problem of temperature coefficients, coding has begun cn a program to generate
& nuclear data tape. This tape will be a compilation of beth microszopic

ard macrosacpiz criss sections in a form which can be readily used by reactor
sodes.

Ml ti-thermal -peutron-group-diffusioc Program

The unmcdified version of F3, a three-group (ore thermal group) code, was
ccmpiled and a test case weB run. The FORTRAN deck, received in May from
ANFD, was used.

The PORTRAN modifications of F5 to5 handle two thermsl groups are essentially
zcmplete, but some checking muBt be done before compilation is attempted.

Information was received from ANPD about F,. A listing of the program was
included and a scurce deck is in the mail. Fp will have to be modified before
it car be used at Hanford, because it uses special subroutines which are
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able only cn the IBM TOL.

Scintillation Counter with Uniform Efficiency

Measurements of flux distributions for lattice parameter determinations can be
simplified by using foils which cover the fuel cross section rather than tak-
ing point-to-point traverses with small foils or pins. This requires the
gcintillation counter to detect ail of the foil activity with uniform efficiency,
which is not usually the case for fairly large foils (1" tc 2") on reascrable
size crystals (3" to S" diameter).

Ao empirical appreach has been taken to the problem of preducing a scintiila-
tizn counter with uniform effiziency over the central regicn (1" to 2" diameter;
cf the crystal. A large crystal (2" x 5") was borrowed for preliminary studies
in order t> provide gocd resoluticn. Then the crystal was "scanned" along a
radius with cesium, ccbalt;, and americium scurces to determine the unperturtsd
variaticn in sensitivity. Aluminum absorber disks of various radii wers then
added between the source and crystal to depress the response in the center of the
crystal. Amplifier bias was always set just below the photepeak sc that all
irteracticn in the aluminum effectively prevent tke interacting phcton from teing
jetected. This approach has resulted in the empirical selecticn of a different
set cf absorber disks for each zource which provide flat response ito £ 1% cr
better) over at least 1 1/2" diameter and up to 2" in one case. The methed i:
thern successful for the large 2" x 5" crystal and the studies are being =xtended
to our own 1/2" x 5" crystal.

Automatic PCTR Data Recording System

Informaticn corcerning an sutcmatic data recording system fcr +the present

PCIR iz being gathered preparatory to submitting an appropriaticn request.
Preser® thcughts call for a package propesal. The basic experimental data wili
Ye recorded cn a ftypewritten page and or punched tape.

Cimputational Programs and Services

The 22fi% program to cbtain extrapclation distan:zezs from exponential pils “raverse
data is now ready fcr operatior. At the request :f ugers, some revisiing are
tzirg made in the output format of both the Exponential Data ani Cafit program:.

A report on the P-3 program has bsen written. A program for cal:ulating ircom-
plete gamma furctions has been written and is veing compilad.

Effect of Abscrbing Cylirder on Thermel Neutron Flux

The effect of an abscrbing rod cn the neutron flux in an irfinite, mcdarating,
rensbscrbing medium is now being investigated. It i3 assumed that a Maxwellian
flix source at infinity producss neutrons at a rate equal t° the reutrzn ab-
scrption ¢f the rod. The effect of the abscrption iz exprez:zed thriugn the
erergy dependerce cf the tocundary corditions at +the rcd surfaze, Sevaral methzods
cf evaluating the ciefficients in the infinite series sclwution are n-w being
tried.
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Auromahtiz Counter - Mecharical Claponents

The preliminsry dezigrn skstooss of whe asample changer for the asutomatic ccunter
vsve pasn reviewed and accspted. The sket:hes bave besen revieweld by Technizal
Shorz e determine febrizstion time and ~ost estimates. The work may be s.ﬂ:=

emhracted ho an cunaide vendor., The estimeted time of complebtior is 5 months

afvey re ﬁip‘t: cf the working drawirgs. The S-monih figure inciudes a month
fir azserklineg and dstuggirg the egquipment.

a2 trasrnratlcn

Tezt: wars raie i *he rear irnfra-red using a lead-sulfide detectcr for the
poopsse L8 meas 1imz *ra acler temperature of a tungsten filament. Scme cf
e ayperirerts &T 2 trisd were sengitive i temperaturss well telow
RO , e was visible., Ne abnenpt was mads to meazure

M) : anthough it ie estimated that it was below 500°C.
The tzat wi wher the Barnes' Black Bedy Radiatiorn Refersn:ze
Sourse i¢ pazeivel. Trls sturce will provide a radiator of known spectral
srergy stribenion for +empﬂra*urra== coctreliatle between 200°C and 1000<C.
Prow i sripping dats i J4y 15.

Mactariszsm of Grapnite Damage

A piezs of K graphite af liquid nitrogsn temperature was irradiated with

2 Mev glschrons ho tesh the feazibility of iow temperature irrsdiation. Duar-
irg +re irradis*ion nc kot spots were detected that would have resuited in
therme. anzmesling. There wos o l2ngth change greazter than 50 micro inches
5% 8 result of the irrediatisn or of the low temperature. It appears that
Low temperatars irradiaticns an be made successfully.

String Cherenkor radiaticon was

noted in the ice or the graphite. This will
te & kelp i Puture experimerts in det

srririag besm size zrd loczation.

T owm: showr trat tre cslitraticn of the calcorimetric system is & furncticn
F wps srange in room tenperature duaring s measurement. Additional heat
shisiiirg iz reirg proviied to eliminate thiz iifficudiy.

STULTES FELATED TC SEPARATIONS PLANTS

Criticzel Hazard Specifications

Nuclear Safsty in Hanford Laboratories

A meeting wss held with memvers of the Radiatior Protecticn Operation regard-
ing the lozaticns of critiszality alarms within HLO operationms. All buildings

w2d by HLO ir wnick apprsciabls qua.ntitie: of fissile materials are ncow
veing used -r in which fubure operstions presently indicate the use of apprec
iavie guartities cf fizsile materials were reviewed. The Radiation Protactior
Oparavicn willi follow through or the instsllation of the alarms waere pohen-
tial critizality is irndicated.
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A% the request of the Plutonium Metallurgy Operation, nuclear safety in shipping
Pu-Al alloy rods (7.35% Pu) together with enriched wranium (1.25% - 1.725%
U235), a small quantity (185 grams) of highly enriched uranium turnings, and
irradiated bismuth and cobalt was reviewed. Previous shipmerts of slightly
enriched fuels together with irradiated cobal® and bismuth have been made

from HAPO. The AEC-HOO desired to ship the Pu-Al allcy rods {4.0 Kg Pu) +o-
gether with the other materials to save shipping costs. Nuclear safety in the
shipmert of this type Pu-Al fuel by itself was previously reviewei in April
and reported in HW-60233 B. It was determined that this shipment wculd be
safe provided each type material was packaged and arranged ir an array safe by
itself and that the Pu-Al fuel was stored in the opposite snd of the zar froum
the uranium, with the irradiated cobalt and bismutk irn the middle. The
siightly enriched fuel was packaged and stored in ar array safs for the 1.725%
U233 enrished fuel. The highly enriched fuel was tc bhe stirsd at a &iztanzs

2 2.0 feet from the sligatiy enriched wurazium.

Plutoirium Critical Mass Facility

Construction of the Plutorium Critical Mass Facility was tegun during the first
week >Ff June.

Design i3 preoceeding cn the in-hocd equipment for the reactor vessels, irclud-
irg the safety rod, ccntrol rod, scurce drive, and dump valve mechanisms.

Criticality Studies in Support of Processing Power Reactor Fuels

Experiments with Heterogeneous Syshems

A tritical apprcach measuremert was made with the 0.300-inck-diameter rcdz of
2,263% enrichment for the purpose of evaluating the relative worth of water
and lucite az mederators. The center-to-center spacing of fusl elemernts was
0.8 inckes. Lucite plates 1/h-inzh thick were placed betfweer the fuel columns
ir ke lattice; the total amcunt 2f luzite ocrxtained in the lattise, including
that of the lucite tubes, iisplaced u8% of the water mcderat:r by volume.

The lucite tubes encasing the fuel elements cccupisd 6% of the moderatcr woliume.
This experiment iandizsted ths Lucite o be g slightly bethsr modsrstor than
water; thiz i3 in agreement with calculations whizk show the mcderating ratic
of luczite to e slightly higher than that zf water. The extrapciated zritizal
mess for the lcading without the lucite plates inssrted was 31Z2.4 pounds and
with the lucite plates, 308.F pcunds. Bxtrapolating thess measurements t: the
caze zf 0% lucite in the lattize makes only abous a 0.2% increase ir the triti-
:al mass from the normal izading <f lucite fuel tubes for +hisz lLattisze.

Expcrertial measurements were started with the 0.600-inzn-diameter rods to
evaluate =xtrapclation lengths by equating the bucklings from the oritizal
approach data and the exponential measurements. The fuel rzis wsre 32.incthes
lomg exzased in 1/3%2-inch wall luzite tubes. The wranium was 3.063% errictei.
The prelimirary results are as follows:
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Lattice Spacing Ho0/U
(Inches) (by volume) A (cm)
1.0 _ 2.06 6.17
1.1 2.71 6.46

The 0.300-inch-diameter fuel elements are currently being swaged down to a
diameter of 0.17 inch. Critical approach measurements will be made with these
elements in order to determine the minimum critical mass for this diameter
and to better evaluate minimsl critical mass for the 3.063% enriched uranium
as well as to establish the maximum buckling.

Exponential pile measurements were made in lattices with various fuel load-
ing radii in order to examine the variation in extrapolation length with pile
size. The lattice spacing was 0.600 inch. The fuel rods were 0.300 inch

in diameter and 32 inches in length encased in 1/32-inch wall lucite tubing.
The following table shows the results of the measurements which were made at
the different loading radii together with the values of the extrapolation
lengths used:

BUCKLING OF 3.063% ENRICHED URANIUM
(0.600 inch lattice spacing, 0.300 inch diameter fuel)

byq (cm)
Eff. = (Relaxation Bucklieg at ) (cm) Buckling at A (cm)
_H,0/U No. Rods Radius (cm) _ Length) (10-© en=2) (106 em-2)
(oy volume)
3.41 253 12.73 43.78 14,928 at 6.62 15,124 at 6.50
3.41 199 11.29 18.51 15,096 at 6.62 15,124 at 6.61
3.41 151 9.83 12.94 15,393 at 6.62 15,124 at 6.72
3.1 121 8.80 10.72 15,617 at 6.62 15,124 at 6.78

By decreasing the value of extrapolation length as the radius increases the value
of the buckling can be maintained. This change is in the same direction as pre-
dicted by theory . .= Calculations by J. Chernick at BNL have indicated the re-
flector savings to decrease with loading radius (sbout -0.02 cm/cm) in the range
of R between 15-30 cm. The above data give a decrease of about -0.07 em/cm

for the range of 9-13 cm.

Experiments with Homogeneous Systems

A measurement of K, has been performed in the PCTR for a homogeneous mixture of
1.006%-enriched 003 and Hy0 with an H/U atomic ratio of 5.1. The purposes of
the experiment were:

1. To determine the magnitude of a systematic error in the measured value of
k, due to the presence of the aluminum walls of the cans used for contain-
ing the mixture,
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2. To determine the ratic of the fast and slow adjoint fluxes in the mixture
as a function of reactor loading,

3. To obtain the maximum value of k, for the enrichment of this mixture.
(The meximum k_ occurs at an B/Ux=5.)

The data for calculating the desired parameters have been cbtained, and their
aralysis is in progress.

Consultation

At the request of the Programming Operation (HLO} the nuclear safewy of a
3lab-type dissolver was evaluated for processing fuels with a U232 errichmert
£ 5.0%. This dissolver consists of a number of rectangular-cross sectica
compartments in a single layer. Nuclear safety criteria as a functicn of com-
partment cross section and spacing between compartments were given sc that the
feagibility of this type dissolver could be evaluated.

Neutron Age Measursments

The firal experimental values for the ages of 0.966 Mev neutrons in water and
kercsere have been derived. In the following table these values are compared
with the results of mcments-methods calculations of the age which were received
fror Goldstein. The calculated values have been corrected where necessary.

Mcderator _ Water Kerosene
Measured Age ih.l7 + 0.22 cm® 14.18 # 0.21 cm®
Calculated Age 13,90 £ 0.14 13.94 = (C.08)
Diffzrencse 0.27 £ 0.26 0.2% £ {0.22)

Tre standard deviation cf the caleulation in kerosene is a lower limit.
A paper reporting the experiment has teen writter.

Ma=s5 Spestrometer for Plutonium Analyses

Work has been resumed toward correcting difficulties previously encountersd
in the cperation of the ion scurce vacuum lock of +the mass spectrometer for
this program. Modifications made in the pumping leads of the vacwuum lock have
resuited in smcoth operation of the lock, but final evaluation cof its per-
formance cannot be made until the entire source is assembled and operated
cver a period of +time. Assembly cf the ion source awaits the successful fab-
rication of a kovar-tc-glass seal.

Critical Mass Thecry

The program written to integrate the reactor kinetics equations with N groups
of delayed neutrons and time dependent reactivity has been ccmpiled and run

for two different cases. The preliminary results indicate that an unreason-
sbly large number of time steps are required in order to obtain satisfactory
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accuracy. Arn improved method cf approximation which greatly decreases the numter
of time ircrements necessary has been found and the program is being modified
to use this method.

NEUTRCN CROSS SECTION PROGRAM

Pu241 Fission Cross Section

Cross-secticn measurements ia the 0.1-20 ev region are essentially complete.,
Irreguiaritiss in the fission folls have prevented an accurate shape analysis
tc determine if the ssymmetries in the 0.26 ev resonance cbserved in =sarlier
Hanford messurements are real. When corrections for necnuniformity in the

cilzs ard in the diffracted spectrometer beam are made, the magnitude cf the
observed ercss sactisr is about 6.6 percent lower than the sariier measurement.

=

The three resonances reported esrlier in the 1-3 2v rsgion Wwere apparently due
> serond order ontamiration of the diffracted beam cbtained from the Ee

Lr
1130 piane. Runs with the 1013 plare and the 113C place with an indium filter
arn
6
S

ot

stow essentially flat cross aection with the exception of a 30-barn resonance
at 1.6 ev
25 382

cross

. Tre sxistence of this rescnance could expiain the unexpectedly large
“icn cbserved in this regicon and the asymmetry in the 0.26 ev resorance.

Severn resonances were cbserved in the 4-2C ev region using the be 1124 plane.

The prelimivary vaiues of E, and T along witk the resoclution furction width
ars given ir the table velow. All the resconances except those marked with (*)
were observed tc be as wide as the resoclution fumction and hence no shape analysis
cculd be made. Those resorances marked (*) are apparently unresclved multiple

resonances.
RESCNANCE PARAMETERS
E, c T % Resolution
4.30 1186 3.78
§.65 561
£.00#* 181
£.90 210 4.82
R.60 129 S 4l
9.60%* 151
15.00¥% 78,9 7.08

Slow Neutron Scattering Cross Sections

Measurements of the energy distributicn of 0.22 ev neutrons scattered from room
temperature water made with the three axis spectrometer have been temporarily
diszontirued. A study of the calibration of the efficiency of the third axis
neutrorn energy analyzing system is in progress.

Fast Neutron Cross Sections

A test was made to determine the ultimate resolution of the new model vernier
chrorotron, preamplifier and multiplier phototube (as used in a time-of-flight
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arrangement). In this test a light flasher similar to ome built at the Radia-
ticn Laboratory at Berkeley was used. It was found that for a light level ct C]
¢f a factor of eight the resoclution was about 0.6 musec; the 0.€ musec spread
being entirely due to the multiplier phototube.

Review of Pu2>9 Cross Sections

A critical review of all measurements made on the low energy neutron cross sec-
ions of Pu?39 hae been completed. This paper has been submitted for evaluation
tc the Neutron Cross Section Advisory Group of the Atomic Energy Commissicn.

REACTOR DEVELCPMENT - L4000 PROGRAM

PLUTONTUM RECYCLE PROGRAM

Low Exposure Flutonium Lattices

Semples of the alloy used in fabrication of the 1.8 w/c Pu-Al menitor foiis
bave been received from Pu-Metallurgy. These samples will be aralyzed fir Pu
isctopic composition by the Mass Spectrometer Laboratory of Nuclear Physics Re-
zearch.

TCTR Experiments

Aralysis of the P; calculatiorns on clusters of small diameter, highly self-
shielded rods of indicated that the 0.0625-inch-diameter rods would not
yieii the required power ocutput per tube. Since this result is based primarily
on thermel reactions, and probably underestimates the reaction rate, another
aprriach 1s beirg considered which will use a three-group diffusion theory
C.:'i&_-; FB. ’

Plarning for PRTR Startup

A preliiminary list of startup experiments which are of intsrest +> Nuclear
Phyzics Research has been prepared. The list includes also those gereral ex-
perimerts which are basic to the use of the PRTR for any measurements. The
list has therefore been compared with ones prepared by other Sezticns in HLO.
Fror such compariscns a preposal will be made for the full scale testing of
tr2 PRTR.

The Reactivity Measurement Facility (RMF)

A sum of $250,000 has been allcwed for the comstruction of an RMF in the basin
c¢f the PRTR. This facility will greatly enhance the usefulness of the PRTR
tc the Plutonium Recycls Program.

Several meetings with the people responsible for the scope design have teen
held. The schedule for the initial pianning is the following: By July 31,
1959, a Sccpe Descripticn iz to be prepared. This is tc be a preliminary des-
cripticn of the types ¢f experiments which are to be dcre and the general physi-
cal specifications recessary for these experiments. A Project Proposal is +2
be completed by September 1, 1959, with the final Scope Design prepared by
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Instrumentation

Ar apalysiz of errors due to the effects of nonlinearity ir the diameter unit of
the Profilometer is being carried out. The analysis is not complete but results
show that these errors can be kept to within #0.001" by proper adjustment of
levsr arm lengths. One important discovery resulted from this analysis. This ir-
volved the arguiar positioning of the screw. The original desigrn placed the
screw'-;° 23" off of perpendicular tc the lever arm whereas the analysis shows
trat +3- {approximately) gives the least departure from linearity. A similar
aralysis i1s plarred for the warp measurement urit. The Electronics Shop kas been
prorided with sufficient defails about the print-out system to permit them +o
esrimate the cost of building cne on site. Offsite bids appear tc be about twize
ag¢ high as anticipated.

Arn investigation has begun tc develop a method for testing the quality of single
lznsez and groups of lensss. The method has been used by Eastman Kodak in recent
vzars. I% 1z particulsrly useful in predicting the response of an optical system
when the response of the individusl elements is known and will thus be usef.d

in designing and testing periscope systems such as the two viewers for PRTR.

GAS TOCLED REACTCR PROGRAM

The third experimen® on the Allis Chalmers-Kaiser Engineers lattice is the
measurament 3f the fuel tempersture coefficient of reactivity. The PCTR central
~ell has teen fabricated with thermal insulation, heating wires and electrical
~inzidaticn, and thermocourles. The fuel was essily heated to 550°C in a test
run pricr te inmsertion in the PCTR core. The core is now loaded in the reacztor.

Theoretical POTR Studies

Effcrts to explain the discrepancy between the experimentally measured £ of

the GCR lattice with contrel rod and the velue predicted by small sourcze theory
have cortinued. The angular variaticn of the flux over the surface of an ab-
soerving element, as. exhibited by sums of K, functions cnly, has been removed
by averaging. This resulted in essentially no change in the values calculated.
Ar. artempt to infroduce a more accurate variation through inclusion of lattice
sums of higher crder Bessel functions has been delayed because cf difficulty in
evaluating coefficients. :

A major deficiency in the present formulation is the exclusion cf a proper
treatmernt of epithermal effects. The possibility of extending the present small
zcurce theory formulation to include two energy groups is being examined and
appears feasible.

TEST REACTCR OPERATIONS

Operstion of the PCTR continued routinely during the month except for a one-
week scheduled maintenance outage. There was one unscheduled shutdown due tc
an electronic failure. The 1.007 percent enriched, 7-rod cluster element ex-
periment and the ke, measurements on the 1 percent enriched U03'H20 system were

completed during the month.
pEos a3e)
113; 1 Said :" F
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The one-week outage was scheduled to reinforce the floor under the meving face.
The flcor and the earth under it were removed tc a total depth of 26 inches.
The excavation was extended under the fixed face approximetely ome foot so
tkat the new concrete could be tied to the base of the reactor. Three 8 x 8
inch H beams were imbedded in the concrete to hold the tracks and the rack.
Pcor reproducibility caused by bending of the tracks and settling of the floor
appears to have been successfully corrected.

Fcllowing the work review recommendations, a work order to Plant Maintenance
was issued to put a charging port through the moving face plus a safety rail-
ing arcund the top of the PCTR. The new port will allow insertion ¢f a central
teszt cell without moving the face and thereby improve the techniques cf measur-
ing femperature coefficlents of reactivity.

Critical mass3 experiments were conducted in the TIR reactcr rocm during the
first two weeks of the month. Ore week was spent modifying the contril circalt
zoapections between the TTR and the critical mass experimental squipment, cr

in the cpposite directiocn, in a few minu%gs by operating personrel. Experiments
t< £ird the ophimm arrangement of H to 1252 ratis for the TTR fuel disks werse
ccnducted during the remainder of the month.

There were seven unscheduled shutdcwns during the month caused by noise in
charrel three of the Safety Circuit.

BIOQLOGY AND MEDICINE - 6000 PROGRAM

ENVIRONMENTAL SCIENCES

Atmczpkeric Physics

Aszsembly and installation <f all of the field egquipment required for this
summer’s Jjoint AEC-AF dispersion experiments were completed on June 10, 195G,
ard *the first partial experiment was rm on June 12, 1959. This experiment
was desigred to test all equipmert on the ground and tower sampling network
on the first four sampling arcs, familiarize all perscnnel with the operation
of ©his equipment and zommonicatisn procedures uwnder nighttime ccndifilons,

i zcclilect air samples for the final calibratior of the automatic counbers.
Theze chjectives were achieved.

On June 19, the first full-scale experiment was conducted suceessfully. Al
alr sampling and meteorclogical gear was operated and the first definitive
measurements of atmospheric dispersion under stable temperaturce stratifization
2ad tc a Jdiztance of 25.6 km from the scurce Wwere obtained. Twe major cpera-
ticnal problems were encountered, 1) the gascline engines on Arc 6 could ot
cperate for five hours witkout refueling despite the manufacturer’s specifiza
“icns and 2) the cruss-wind distribution measurement was truncated near <he
s2urze due to inadequate sampling on the north erd. Procedures for refuel-
ing weres werked out to ~vercome the first problem and extznsion of the first
frur arzs 20 degrees te the rorth was begun in order to aveid the latfer prob-
lem.

Difficultiesz in drawing rspresentative samples from the formulati:n mixture
f the %ra:er pigment, due t: viclent agitaticn by the mechanical mixsr, cauzed
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difficulties in the final calibration of the source strength. A return tc a less
viclent stirring by bilge pumps, a procedure we have used previously, was indi-
cated and the necessary equipment was put into service.

Computaticnal procedures for the basic reduction of individual air sample measure-
ments were completed. These computations include the preparation of uncertainties
for eack measurement, based on variabilities in flow rate, filter permeability,
and ccunter calibration.

A zecond experiment was completed on June 27, 1959, but has not been analyzed
sufficiently for assessmert of worth. Despite readiness of field equipment ard
personnel, further experimental work has been delayed by persictently adverse
meteorslogical conditions.

DOSIMETRY

Aszembly of the large scintillation counter for the shielded Personnel Mcrnitcring
Station was completed. The ten-inch EMI tube was received after the ccunter was
assembled. A similar tube was tested by Analytical Chemistry Operaticn and gave
pacrer resclution than the tubes now in use on the large counter. Our tube will
be tested later, although it seems tc have too high a KO content.

A new chair was obtained for the counter. Alteraticns are being made in the
counter mounting in preparation for the final calibration work. A phantom was
cbtained that corsists of a plastic shell the size and shape of a man and contain-
ing a natursl skeleton and dummy lungs, liver, kidneys, spleen, thyroid and gonads
that ~2an bte filled with radioactive solutions for calibration purposes. A K+e
source was cbtained for calibration work and is being checked for radiocactive
purity. :

The filters og the gell air supply were replaced after five months' use. Zr904
M5 and RulPC-RhlO0 were detected on the filters.

During the month, eleven pecple were counted either for routine sampling or as
suspected contamination cases. One of these had 58 muc of plutonium in a
finger wound. After surgery this was reduced to 2.2 muc.

Twe pigs were counted for the Biology Section. Cne had about 200 muc of Sr85
(2 gamme emitter) and the other had about 1 mc of Sr20 (a beta emitter).

The positive ior Var de Graaff was not opersted during the month. An aluminum
grating flocr was installed in the laboratory. Work is continuing on the
installation of a circular track for the instrument jig and on additional con-
trol room space for the building. The pressure tank of the acceleravor was
given a third-party inspection and was approved. Annuel maintenance of the
Van de Graaff is now 1n progress.

A successful spherical BF5 proportionsal counter was finally obtained from the
shop. After several days“use it failed, apparently due to a leak.

Measurements with the double moderator neutron dosimeter were made to measure
the neutron dose rate due to cosmic rays. Por this purpose two counters that

were identical except for the amount of BF5 gas were used so that correctiz%
PRI, ")! "
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rate meter work and cther applicaticns requiring direct current amplificati:n
Both germanium and silicon tramsistors and varicus temperature compernsating ¢
culte are being investigated. Two d-c clrcuits were develcped giving %urregt
gairs, with abcut one micrcampere input, of 10 and 40, respectively. The outpuns
with temperature ccmpensation decreased by half for an approximate 4OCF ircrease
irc temperature. A chopper input transistorized amplifier using a transistcrizea
ckopper cre-kc oscillator, an a-c amplifier, a depodulator and meter was Gevel-

- oped. The minimum input current is about 5 x 10~° amperes (limited bty chopper
roise). With a d-c¢ input of one micrcampere, the output current is 300 micro-
amperes. The equivelent current gain is thus 300. Using a scintillatior gamme
dcse-rate detector, the circuit can stably messure gamma dose rates in the order
of one <r more mr/hr The one-ke amplifier has a feedback veltage gain 2f 1000.
The system has shown excellent statility thus far.

The application of the standardized transistor printed circuite to the High-
Isvel Alpra Air Monitcr was started and tests indicate good results. A Less ex-
perzivz detector head configuration was developed which gives improved efficiency
cf backeground ccllection for experimentsl purposes.

Desigr.~develcpment work is completed and fabrication has started on an experi-
mertal completely transistorized, aurally indicating alpha-beta-gamms instrument.
The alpha-caused pulzes are indicated by loudspeaker "pops" and beta-gamma-
caused pulses are indicsted by a distinct one-kec note or "chirp." Discrimina-
tion snd gating circuits are used to separate and indicate the alpha-caused
pulses from the beta-gamma-.caused pulses. A single scintillation probe using a
ccmbination zinc-guifide and terphenyl-in-polyvinyltoluene detector is used with
the instrument.

A study of background conditions at various plant locations has been started with
the arrival of a 200-channel analyzer. This analyzer will be used in the study.
Tt is hoped toc determine levels, energy peeks, and any other information whick
may be useful to development work.

The gamma dose-rate anelysis of the background in Purex is being corntinued. The
background is being checked for over a week in each area. The background has
airesdy been checked in the Machine Shop and inside Room 7 just off the labora-
tery corridor. The backgrourds are being checked where the nuclear incident
alarr systems will be placed.

All radictelemetering data stations scuth of the Columbia River are calibrated
and in operation. I% wes found that the Bendix "Aerovanes" at six staticos
were faulty and required readjustment of the wind speed contactor switch. These
six stations have been repaired.

Some investigatiocn work was started concerning several transistor pulse ampli-
fier and count-rate circuits at low temperatures. It has been noted that scme
ceramis and tantalytic low-voltage capacitors change values markedly at low
temperatures especially during long periods of exposure. Since such capacitors
are used as emitter by-pass and range capacitors, the associated transistor cir-
cults are sometimes adversely affected. No trouble is ncted at elevated (125°F
tc 130°F) temperatures, but gain and readout is affected at low (below 30°F)}
temperatures after long-time scakage. Low-voltage paper and mylar capacitors

dc not cause trouble; however, the larger physical size of these types tends to
preclude their use in miniaturized circuits. ﬁum* nw,{,, }TT

Al
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WASHINGTON DESIGNATED PROGRAM

Because the urgent local need for analytical service to this program was tem-
porarily relaxed, full effort is being directed toward (1) placing the ion count-
ing detection system of the mass spectrometer into operation and (2) studying

the behavior of the individual components which affect the accuracy and precision
of isotopic ratio measurements.

CUSTOMER WORK

Aralog Computing

A soclution cf the PRTR Primary Coolant Transiernt problem is now being cobtained.
A shortage of equipment has caused considerable delay in putting this problem
on the computer.

A report wasz igsued this month, HW-60370, "Simulation of NPR Pump Ccastdcwn
Curves on an Analcg Computer."”

Several lcading configurastions for both the old reactors and the K reactors were
analyzed. These analyses determine the lccation and amount of enrichment and/or
poison tubes required for a critical loading. A cencentric ring pattern (at

the reactor face) was considered using the diffusion equation in cylirdrizal
coordinate form.

A study was made comparing the efficiency of a one-tank versus two-tark dis-
sclver system considering a number of differsnt design parameters.

The Waste Tank Temperature Distribution Study is to comsist ¢f analog computer
rans to determine the steady state distributicn ¢f temperatures within the
waste solutior for varicus rates of intermal heat generation. The analcg 3:lu-
ticn will be uni-dimensiconal.

cther phase of this study will be to determine the apprcximate amcunt =f
srrer invelved by assuming orne-dimensional heat flow. Since it is not practi-
cal to attempt a two-dimensional analysis on the analog scmputer, an effort is
being made to set up & digital program for the IBM 709. The program will oo
i3t of a two-dimensional resistive network composed of approximately 300
nodes.

Work has been initiated on both phases of this study.

A study is being made to ob%ain the best method to simulate transpcrt lags.
Specifizations will be written for four such units in the near future.

The iigital differential amalyzer is back in cperating conditicn after re-
placement of the btad rectifier.

Weather Forecasting and Metecrclcegy Service

Type of Forecast Number Made % Reliability
E-Hear Producticn 90 85.4
24-Hour Genersl 8z.8
Special 89.7
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Terperatures for June averaged one degree below ncrmel while precipitation totaled
only about a third of normal. Thunderstorms on the afternoon of the 28tL started
several grass fires in the area.

Instrumentation

Favrication of the analytical calculator was delayed. The calculatcr should be
firished the last week in June.

Tre exrerimental radiation warring device is completed, tested, calibrated, ani
ready for delivery to the Facilities Engineering Operation; Hanford Laboratcries
Operaticn. The scintillation unit has a minimum alarm sensitivity setpcint of
abcut five mr/kr. It will de usegoas an alarming monitor gbove a water-filled
wank conbsining a 15,000-curie Co source. The alarm pcint is settable from
five mr/ar up to 100 mm/hr via meter setting and high voltage adjustmernt.

Tre zla38 in electrorics for instrument maintenance persoarel has besn pro-
grezsing smocthly.

Fabrication has siarted ir the 328 Building Electrorics Shop on a simple G-M
tube type zount-rate beta-gamma alarming monitor using transistorized circwitry.
A meter relay is incorporated in the count rate meter circuit to give alarm pcint
settings adjustable from about 200 c/m to 10,000 c/m correspornding, very approxi-
mately, tc gamma dose rates of 0.1 to 5 mr/hr. The units, three of which are
being fabricated, are for use at Redox. By changing count-rate range capacitors,
+he units alarm-point range may be anywhere from 200 c/m to 100,000 c¢/m as
desired. A simple rugged 1B85 G-M tube will be used as a detector.

Pabrication has started in the 328 Building Electronics Shop oa a loudspeaker
count-rate meter alpha-transistorized semiportable monitor designed for use
with either a scintillaticn or an air-proportional alpha detecting probe. The
prototype experimental unit is being fabricated for the Calibrations Operation,
Hanford Laboratories Operation. The unit will use 110 VAC 60-cycle power.

Av the request of Reactor Lattice Physics Operation, a stuldy was made of the
aprlication of digital measuring and recording to the readout of PCIR experi-
mental data. One company was found to be interested in assembling a system
mesting, with some exceptions, the requirements specified by RLPO. A meeting
is o be scheduled with representatives of that company during July.

Mr. H. E. Carter cf Office Procedures Service in Schenectady has, at our request,
talked to Western Union regarding their reactivation of a project for processing
information bty means of magretic discs. Such a system may be found tc have
extensive application in the storage and transmission of financial and preocess
data at HAPO. A meeting is planned for the first week in July to discuss detalled
system requirements with members of Financial and Data Processing Operaticns
management.

The design for the gross count instrument for the HLO Materieals Development
Operation has beer given to Tech Shops for fabrication. With no delays in ccm-
ponent procurement, the unit should be ready about the middle of July.
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The dual beta-gamme probe for the Fission Product Chemistry Operaticn has been
completed except for the high-voltage supply which has not been received frcm
the mapufacturer. The instrument, at present, is being calibrated and should
be finished about the first week of July.

Evaluation was completed on the Tracerlab and Riggs Remote Area Menitoring
Systems. Evaluation continued on the scintillation transistorized neutron
and alpha-beta-gamme detectors.

Optical

Work has begun to adapt the scratch depth measurement method cf HW-59410 to
the variable-power underwater microscope at 105-C.

The routire Optical Shop work during this pericd included 480 manhours. H. P.

Fricke had the first week of his vacation during this period. Tke pericd alsoc
includes one holidey (24 menhours). A tctal of 416 manhours work was dcne of

whish 3% was for Spare Parts (ultimate customer is CPD), 35% for IPD, 42% for
CPD and 20% for HLO. The work included:

Aluminizing 10 mirrors.

Fabrication of six glass hearings.

Repair of one large Lenox Boresccpe.

Repair c¢f a crane periscope head for Redox and two heads for Purax.
Pclishing three thallium bromide windows.

Fabrication of one double solenoid periscope head for Redox.
Pabrication of parts for the Wide-Angle Viewer (PRTR).

Fabrication ¢f a temperature prcbe.

Lok F Gt

Manager

Physics and Instrument Research
and Develcpment

HANFORD LABORATCORIES CPERATICN
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Chemical Research & Development N

RESEARCH AND ENGINEERING

FISSIONAELE MATERIAL - 2000 PROGRAM

IRRADIATION PROCESSES

Decorntamination cf Reactor Compcrents

Deccntaminaticn runs were made to determine the effect of higher temperatures
attainable in av autoclave. The INCA pretreatment (Aircraft Gas Turbine Depart-
ment process) waa more effective at 130 to 140 C than in previous tests at 110 C,
but still less effective by a factor of two than the Turco 4501 process at 110 C.
When *the INCA prccess was used at 190 C, decompesition of the reagents occurred
and surface Jepozits formed; decontamination was relatively poor. The APACE
[Tocass was not improved by operating the first step at 130 %ec 140 C.

Deccncawiration wes shown *c deperd on the level of radiocactive constituents

in tne clesning sclutions. When solution activity levels comparablz tc those
przzent during the 10C Area rupture loop tests were used, over-all decontamina-
tion factors ranging from 1b to 4O were chtaired with modified Turcce procedures.
These deccritamiratinn factcrs ccrrespond more closely to those obtained in the
rupture loop tests thar t¢ those cbtained in laboratory tests at lower sclution
setivity.

Four grades of Graphitar, G-14 (currently used), G-16, G-39, and G-85, are being
tested for corrssion resistance to solutions used in the APACE process. Pre-
liminary results indicate the four grades are equally subject To pitting attack
by the soluticns. The attack appears tc occur mainly in the Step II (ammonium
citrate) solution. Gerceral corrosion rates (obtained by weight loss measure-
ments) are difficult tc measure due to the porous nature of Graphitar. Values
cbtained after baking out absorbed liquid ranged from 0.12 to 0.125 mil/hr. for
the four grades of Graphitar in ammonium citrate at 90 C.

Urarium Oxidation and Fission Product Volatilization

A decision to dissclve the high exposure specimen residue after a run resulted
ir significant changes in the furnace requirement. Furnace designs weres studied
wzich would permit readily dissolving the residue contained ir the heating
crucible and ohtaining a krown aliquot of the soluiion for analysis.

Twe additional experiments were performed on fission product release from low
level irradiated uranium heated in air. The purpose of these tests was to
compare release during dynamic temperature conditions with that estimated from
the isothermal test data gathered previously. The results show that integrated
iscthermal tests agree with dynamic tests within the limit of analytical error
involved.

Five additional steam atmosphere fission prcduct release experiments were com-
pleted. Anslytical data show a much lower release from the metal of the vola-
tile fission products I, Te, Ru and Xe than was achieved in an air atmosphere

urder otherwise similar experimental conditions.

1246209



DECLASSIFIED

Reactor Effluent

The reactor effluent disposal and radiological exposure problems associated
with navigation in tkhe Columbia River through the Hanford reservation were re-
viewed. The opinions and comments of concerned HLO Operations were composited
and transmitted to IPD for inclusion in a dccument. '

Fuels Preparation's aluminum scrap which was immersed in the 100-H retention
basin appear to have a maximum equilibrium surface area of about oze-fourth
that of the machined turnings used by Chemical Research in earlier laboratory
work. Since decontamination effectiveness depends on surface area, utilization
of scrap from Fuels Preparation will require more massive beds to achieve the
same clean-up efficiencies than would specified machired turnings; however, the
life of the scrap beds would be longer.

Analytical Services

Activation analysis was used to measure 1l impurities in aluminum metal.
Following irradiation the radiocactive products were measured using standard
radiochemical techniques. Impurity concentrations varied from 0.0l ppm tO
10CO ppm.

Foils were prepared supporting more than & milligram of uranium on one cm?
discs. Quality of the deposit was sultable for cross secticn studies. Minor
modification of Cohen's ammonium oxalate deposition method was used; in fact,
its application to discs as large as ten c¢mc 1s progressing. Because of the
area to be plated and the large quantity to be deposited, metal vaporization
techniques were_ abandoned.

An emission spectrographic method for the determination of C.0Cl per cent
silicon in aluminum was found *c be insufficiently sensitive.

SEPARATION PROCESSES

Neptunium Recovery from Purex 1WW

A neptunium recovery scheme whizh could be used with solvent extraction equipment
in any future fission product recovery facility has been demonstrated with the
miniature mixer-settler. Synthetic 1WW and 30 per cent di-n-butyl n-Putylphos-
phonate were employed as the feed and extractant, respectively. Neptunium was
reduced in the feed by adding 0.03 M ferrous sulfamate. The scrub stream was
0.5 M HNO3 and the stripping stream was 0.25 M HNC3, 0.03 M Fe(III) nitratas.
The flow ratios, aqueous/organic, in the extraction, scrub, and stripping
sections were 1.5, 0.5, and 0.5, respectively. The temperature was 50 C
throughout. The neptunium losses were 0.1 per cent and 0.4 per cent in the
aqueous and corganic was*tes, respectively. Decontamiration factors for neptun-
ium were 2 from plutonium, 12 from thorium, 95 from zirconium, and 100 from
ruthenium. Complete decontamination couid be achieved by totsl reflux while
replacing the 1WW with fresh npitric acid.

1248210



T .
)

—

&

c-3 W~ 60846

Neptunium Recovery from Purex 18U

Consideraticn is being giver to the reccvery of neptunium from the 1BU stream
by oxidizing neptunium(IV) to neptunium(V) and subsequently stripping the
neptunium(V) irte ar aqueous ptase. Ferric ion as the oxidarnt and a one stage
contactor have beern cconsidered to effect neptunium recovery. The erntrainment
of ferrmus ion from the 1BX cclumn, howsver, prevents high reccvery yields.
Upon addition of nitrous acid. high recovery yields are again ob*sined as

long as the ritrous acid ceorncentration in the 1BU stream leaving the contactor
iz maintaired iz the 0.01 M range.

Detzrmina*isn of Nepturium{IV) Complexing Consztants

The firet and secord suczcessive formation constants of the neptunium{IV) oxalate
cemplsxe: have now heer measured -y the TTA solvent extraction technique. The
vaiues for kj ard ks wers 5.2 x 102 and 20C, respectively. Thase ccntair the

1

hydroger ilorn acsivity, i.s., icvolve reaction of nepturium with undisscociated
cxalic acic.

Plutonium Bezcvery from Slag and Crucible

Sixny per zert =f the plutonium contairned in a slag and crucible sample was
sclutilized by treatmart with HC1l gas in melten LiCl-KC1l eutectic. Purther
exploraticn will bhe made cf this spproach which offers the pessibility of re-
raxed criticality control on batch size as compared with aqueous processes.

Nitrate Complexes of Plutonium

Study of the nitrate complexes of plutornium(IV) have continued with determination
of the spectra in sclutiorns of different nitrate concentraticn. With agqueous
ritric acid nc <hange in the plutonium spectra is seern as the concentration
changes from 11 to 15.L M ENO3. The spectra is the same as for CoHs )4192
Pu(NO3)¢ in acetone and, Lercé, is probably that of the hexa-nitratc compiex.

The sclubility of *he tetraethyl amine complex in nitric acid changes very
markedly over this acid range and may be due to increased formation of
HoPu(NO3)g at the higher ionic activities at 15.L M.

The spectra of plutonium(IV) in a calcium nitrate sclution (5.75 M Ca(NOz),,
0.5 M HNOz) waz found to be similar to that in 8 M HN03 as reported by Hindman
(ANL), uf ic 9 M Ca(NO3)p, 0.26 M HNO3 (18.3 M total hitrate) the spectra was
that of the hexa-nitrato complex. This suggests that the nitrate activity in
concentrated calcium nitrate solutions is relatively low.

Tritium Processes

Linde Molecular Sieve 5-A (30-100 mesh) is being examined for use ir concentrating
the light isctope of the hydrogen rich mixtures which constitute the "tails" of
chromatcgraphic separation runs. The most successful of initial experiments re-
sulted in a raffirate which ccntained only 0.0l per cent deuterium. Operaticn of
the cclumn was absorption at liquid nitrogen temperature with very rapid desorp-
ticn occurring upen removal of the coolant. A very rapid flow has beer found to
be most satisfactory in achieving a clean hydrogen separation.

DECLASSIFIED
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Dissolution of Nickel Cladding

Several procedures for dissolving the nickel coating, proposed for aluminum clad
production fuel elements to increase corrosion resistance are being tested. The
nickel coating is applied to the fuels by an electroless process inveolving chem-~
ical deposition from a sodium hypophosphite bath. Neither the conventional
aluninum jacket removal solution (10 per cent NaOH - 20 per cent NaNOz) nor a
10 per cent NH,OH - 20 per cent NaNO3 solution attacked the nickel. Nitric
acld, ferric nitrate, and combinations of these reagents do attack the nickel
coating. Bolling nitric acid dissolved the coating at penetration rates
(assuming a density of 7.9 g/cu.cm. for the coating) which increased exponen-
tially from ca. 0.05 mil/hr. at 0.05 M to ca. 35 mils/hr. at 3 M. Combinations
of ferric nitrate and nitric acid do not appear practical because cf relatively
high uranium dissolution rates at low acid. The data for nitric acid, together
with previously known data for the dissolution of uranium in nitric acid, are
being used to determine optimum conditions for removing the coating either in

a separate vessel or in the present dissolvers. These calculations are being
made in cooperation with CPD, Research and Engineering persccnel.

Slug Distribution in a Multi-Purpose Dissolver Mockup

The proposed annular multi-purpose dissolver for the Redox plant incorporates
guides within the slug crib to support NFR fuel elements. Studies were made
with a full-scale mockup and mild steel slugs to determine the effect of the
guides on slugs distribution. Results indicate that equal charging on bcth
sides of the distributor is necessary +o assure coverage of a 1l2-ton charge

of 8-inch sclid slugs with a normal solution volume. A 56 per cent void volume
was obtained when the equivalent of a 6-ton charge was made from one side only,
and no slugs were found opposite the dump pcint.

Analytical Services

A flame photometric aluminum procedure was adapted to apalyze aluminum ranging
from 0.02 g/1 to 0.22 g/l at a precision of * 20 per cent at the 95 per cent
confidence level. Interference (probably F~) was removed by fuming to rear
dryness with sulfuric acid.

Gas chromatographic equipment and techniques were used to prepare 2 ml of
ultra pure n-heptane for research use. Best available commercial n-heptane
was injected into a 12 fcot column of di-n-butylmaleate at 50 C. Carrier
was helium at 30 psig. Lower maess impurities were vented tc atmosphere and
uper indication of n-heptane coming off the column, a liquid ratrogen ccoled
trap collected only n-heptane by condensation. Several 0.02 ml injscticns
of stock were required to collect 2 ml of pure n-heptane.

Aluminum analysis was simplified through revival of an early Hanford metkhod
(S. A. Hays) based upon titration of hydroxyl icm reieased by adding potassium
flucride at pH 10.5. Accuracy and precision of Q.6 per cent wers indicated.
The method was both less tricky and at least five times faster than the cxine
method for aluminum. The Hays method was sharpened through use 2f a more
sensitive pH meter (full scale = 1 pH unit) and a Meniscc-matic ®buret=

1248271¢
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The addition of 2.5 g/l vickel gave a fcur-fcld reduction in time required for
hrdrochloric azii diszolution of high purity plutonium-aluminum allcy. Subss-
quant cculomstric titratior of plutonium was not affected.

Semiworks Waste Calcliier Prototype

Fatrizaticn acd irstailation of equipment for the caiziner prototype is complete,

ex:ept for the pre-heater whiczk has pot arrived on site. Prccess pipirg is 80
par zent comrlete. Instrument and electrical installations are 25 and 50 per

.can% comple*s, reepectively. The over-all jct is aepproximately 75 per cent

IompLieTe.

Figstzom of Purex Washe by Ea*cn Calcinaticn

AA33tionel zcouting runs using unagitated batcn calcinaticn tecknigues have
cezv peia. Fermaliehvde-kilied, tkree fcld-concentrated waste wag neutralized
w1tk 5C par csnw acliam bydroxide to a pR of 9-10 and celecined. The resulting
z8lcine (whizh mel-ed &% 625 C) had a vclume of stout 2.8 gal/ton U compared
witk ehcut 1.8 gal/+en U for unnsutralized weste.

-

Therma. Canductavaity of Simalated Wastes

Tnerazl cordscvivity measurements have been made on three different types cof
gimuisted yaste., Summary daza from these measurement studies are tabuliated

S hi ..
CELCOWw

Bulk Density, Thermal Corductivity,
g/zc. Btu/(hr)(£+)(°F)
Ratch Calzined IWW - A s21id mass 1.85 0.36
~f 481t calrired ¢ 930 F with no
agitatisn
Pa?iant Heat Spray Calcined 0.6 0.05
TWW
Rsiiant FPeat Spray Calicirned 0.09 0.03

2% -
Zoz*tirg WasTe
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Fission Product Fixation

Some very promising results have been obtained on the production of glassy melts
from Redox (high aluminum) waste. Addition of borate or of borate plus silicate
to synthetic Redox first cycle waste followed by firing at 900 to 1000 C resulted
in fluid melts which solidified to dense glassy solids. Chemical ccst of the
minimum amount of borate required for a fluid melt is about $46/ton U. This

may be compared to $110 for caustic to neutralize the same quantity of waste
(present disposal process). Further experiments are planned with active solutions
to determine fission product leachability from the solids.

Special CGeological Studies

"Ground Vibration Tests in the BAPO Area in April, 1959" (GEH-24390) was received,
‘reporting the evaluation by Frank Neumann, CPD seismologist-consultant, of natural
earth vibrations. Three dominant periods of vibration were detected, the longest

lying in the range of those generated by earthquakes. Waves of this period
(about 0.2 sec.) are not readily transmitted far from the source, hence, local
earth shocks are of greatest concern. A local earthquake generating waves of
this period could have those waves greatly amplified as they passed through the
fluviatile sediments. Additionally, structures that vibrate with that period
would similarly amplify those waves by resonance. Tentative data indicated that
the Ringnld sediments vibrate with different periods than the fluviatile szedi-
ments. If this be so, building structures crossing the Ringold-fluvialite sedi-
ments contact would be subjected to shearing at that contact in the event of an
earthquake.

Observation Wells

Groundwater monitoring wells in 200 Bast Area were exeamined with the gamma
szintillation probe and the resulte compared with those of a previous survey
conducted approximately a year ago. Gamma emitting waste compcnents were
found to have penetrated to the water table beneath the 216-A-8, 216-A-2L,
and 216-BY cribs. Gamma emitters were also detected all the way to ‘he water
table in well 299-E13-20, monitoring the 216-BC cribs; this may indicate the
imminent breakthrough of radiocactive contamination beneath this zite. A downm-
ward movement of detectable gamma emitiers totaling 65 feet was measured in a
well monitorirg the 216-A-24% crib. The dowvnward movement of radicisotopes
detected by this survey was less than 15 feet in all other wells probed at
the same site.
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Groundwater monitoring wells near inactive T-Plant disposal sites in 200 West
Area were also surveyed with the scintillation probe. The maximum peretration
detected near the 241-T crib was 85 feet and that near the 241-T-361 reverse
well was 120 feet. Nc deeper penetration of residual gamme emitters was
detected in any T-Plant mezitoring weils.

Disposal to Ground

Geologizal, well prcbe, groundwater sampling and waste disposal data were
utilized as bases for determining twenty-four well-drilling locations that will
yield maximum information on radioisctope distribution and concentrations under
five 200 Area ground dispcsal sites. These wells represent about fifty per
cent cf the anticipatad drilling fcotage requirements for the proposed program
to investigate the distribution of radiocactive materials in the vadose zone
under 200 Area ground disposal facilities.

Scil column experiments were conducted to eveluate the behavicr of UGy Plant
condensate waste in soils from near the 216-TY crib site. Columns were run with
influents of pH 6, 9, 11, and 12. The cclumns receiving condensate at pE 6 and
9 cshowed a 2 per ceut strontium breakithrough after about 3 column volumes and

50 per cernt Ttreakthrough after 20 column volumes. The columns receiving con-
densate at pH 11 and 12 showed no significant breakthrough after passage of

136 column volumes. Apparently the life of the condensate crib can be signi-
ficapntly extended hy adjusting the waste to a high pE.

A better evaluation of the fate of plutonium discharged to the 216-A-9 crib
is planned on the basis of current research. Exchange capacity measurements
were performed on drillied samples from nearby moritoring wells. The average
cation exchaenge capacity was found to be 6.8 meq/100g, with & maximum of 10.3
meq/100g. This low exchange capacity might indicate thst the present crit
capacity limitatior based on criticality considerations may be unduly conser-
vative. The possibility of plutonium being incorporated in precipitates in
the solls near the cribd requires further study.

TRANSIJRANIC ELEMENT AND FISSION PRODUCT RECOVERY

Cerium Recovery from the Purex Plant

The proposal to ship cerium to Oak Ridge as dried cerium-rare earth sulfate
precipitate ir a shielded filter cartridge shipping cask has raised the ques-
tion of whether the precipitate, which will have experienced temperatures

of 30C to 500 C, can bhe readily dissolved out cf the cask. Preliminary exper-
imerts indiceted that heating the precipitate to these temperatures caused
some change (probably either dehydration or formation of refractory CeOp) which
resulted in incomplete dissclutiorn in nitric acid. Further experiments were
undertaken to resolve the problem. Precipitate was dried at 500 C and the
solubility determined in 15.7, 12, 10, 8, 6, 4, 1, and 0.5 M HNC3. The con-
centration range from six to eight molar HNOz was most effective. Except for
a one to five per cent residue, one gram of the 500 C-fired precipitate will
dissolve in 4O mi of six to ten molar HNO3 at 100 C in about four minutes.

DECLASSIFIED
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Addition of a trace (0.005 to 0.1 g) of fluoride resulted in complete soluticn
under the same conditions. Within the indicated concentration range, the con-
centration of fluoride did not appear to be important. Thus, if a trace of
fluoride can be tolerated in subsequent processing, dissolving tke rrecipitate
from the filter cask dces not appear to be a major problem.

Studies are being made to develop basic design criterion for the filter element
which will be incorporated in the Purex Plant recovery equipment. Using simu-
lated plant precipitation conditions a rare-earth sulfate slurry was prepared
from synthetic IWW. Approximately 21 grams of rare-earth sulfate precipitated
from each liter. The precipitate readily settled to 6.8 per cent of the solu-
tion volume. Greater than 99 per cent of the rrecipitate was recovered when

8 LO-micron pore size ceramic filter was used. Low filtration efficiency (less
than 60 per cent recovery) was obtained when a 100 micron filter tube was used.
The mean particle diameter of the rare-earth precipitate is roughly 15 micrens
as obgerved under a micrcscope. '

Strontium Extraction

N-Dodecylbenzyldiethylene~triamine tetracetic acld was investigated as an
extractant for strontium. It was thought that this organic-scluble substi-
tuted versene should extract strontium readily into an aqueous-immiscible
organic solvent.  Such was not found to be the case. Using four per cent
reagent in chloroform, little or no strontium was extracted from sodium
nitrate solutions in the pH range 1 to 1l. The yttrium daughter was strongly
extracted, however, in the pH range three to nine.

Promethium Recovery

An ion exchange run was completed similar to the high pH-E-Cu mixed bed run
reported last month except for operaticn at 60 C rather than 25 C. As expected,
better separation was achieved at the higher temperature. Seventy-five per cent
of the neodymium was recovered at a purity of 96 per cent and 95 per cent was
isolated at a purity of 92 per cent. This is considered very adequate for a
propesed first cycle. The elution rate was such that a plant-scale seven-focot
bed could be eluted in atout 24 hcurs. This shouid be very adequate from the
standpoint of the radiation stability of the resin.

Pigsion Product Isclation and Packaging Prototype

All equipment components except the Capper have heen installed ir the fission
product isolation and packaging prototype. Operaticnal "cold" testing has
begun on the equipment required to ccnvert the feed slurry of cesium zinc
ferrocyanide to dried cesium chloride powder acd to permit contrclled dis-
charge of this produst to suitable containers for off-site shipmert®.

Operational tests on the receiver tank ard the ccncentrator showed the rceed
to slightly acidify the CsQZnFe(CN)é slurry in crder tc prevers excessive
foaming and carry over to the condenser and waste ca*ch tank. Operaticral
tests on the hydroclyzer showed the need for meterirg the feed in small

12662710



‘— c-9 Hw-60é<§+6

ircremerts (approximately 100 milliliter) rather thar ke 500 milliliter ircre-
mernts d;ct ated by the originel design. The punsumstic feed mechanism was modified

1o 3atiafyv this requirsment.

ANALYTICAL AND INSTRUMENTAL CEEMISTRY

Neutrern Countizg of Plutoniun

]
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£ emizsicn oF peutrons frow plutonium in aquesus soluticres is due
¥y %0 o~, r reactiors. The reie cof =missicn of a specific amount of
*criur citrate i greatly ernanced bty ccnverting it tc plutcnium fluoride
of the graatsr o4, L 2rost sectior of fiuorire cver ovygen. A slight
% 2an alsc De ohiaired by promoting contact with the fluoride in
~rgaric polvmers susk as Tefloxn and Fluorothere. It was demonzirated
pecifis naatren courd rafte of 10 mi of 20 g/l plutonium nitrate selu-~
wae lrorsesed about W per cent by patting it ir & columm packed with fins
Son shevings. The saxe apoun® ¢f plutonium precipitated as fluoride in the
g Jution gave a 15-fold greater neutron ccunting rate. The
therafore. oxly slightly incrzases the gensitivity for
irg methodz.
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EQIIPMENT AND MATERIALS

ar cortipued cr the miniature cyclones being svaluated for
remaving partizulate from 234-5 reactor off-gases. Recent
n made *0 determire whether vibration would eliminste the
"oridging”" previcusly encountered.

[
ib

EER ST 3
cl‘ [t

A mi:ia*u_e cyelong, with a 2/8.inzk diameter apex, was vibrated at a frequercy
© 15.700 cycles/mir. end an amplitude of 0.025 inch. Efficiencies of 98 per

- ard 24 per cert wers chtained for three hour and eight hour runs, respec-
v, using five micron gilica powder. Bridging across the apex was not
Tvei ir the thres hour »ur, but was initisting during tke latter part cf
gight hour ran, Previous runs, without vibraticn, experienced bridging

e 60 mirvtes.

HPC Carxed Motor Screw Pump

Dc sument HW-H06EL ertinled, "Desgigr. and Evaluation of BAPC Canred Mcotor Screw
Purr” wes issaed.

forrosicr. of 1020 ard 304-L in Sodium Dichromate

Corrogion rates for 1020 steel and 304-L stainless steel in 60 weight per cext
ssdium dichromese soluticns were determined at 4O, 7C, 85 C ard boiling at the
rzguest of 10C-F Ares personnel. Botk materials corrcded at less than C.01
m:l/morth under sll conditions tested with the exceptior of 1020 steel at the
tcilicg peizt. During cre exposure period this material corrcded at 0.05 mil/mo.

L
= .‘-.v'% (A '
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Materials of Construction for Purex Waste Calcination

EW-60846"

In exploratory tests on materials of coastruction for calcimation of Purex
process wastes, samples of tantalum, Hastelloy B, and 347 stainless steel were
exposed to synthetic calcined Purex waste at 900 C. The exposures were made
in open quartz vials in the normal furnace -atmosphere; samples were partially
submerged in the molten salt. Tantalum and Hastelloy B corroded at about one
inch per month and 347 stainless at about 14 mils/mo.

Failure of a Purex Steam-Waste Condensate Line

Failure of a Purex Plant stainless steel line, which initially carried steam
and, later carried low level waste condensate, occurred where the line entered
a concrete Junction box through a mild steel liner. The pipe was severely
corroded and cracked in the portion within the mild steel liner. The cracks
appear to be pregressing inward from the outer surface. An adkerent black car-
bonaceocus material present along the corroded porticn indicates the pipe kad
beer. wrapped with a plastic tape. It is believed this failure is similar to
those previously observed in Redox imbedded steam pipes and is due to stress
cracking induced by chloride derived from thermal breakdown of polyvinyl
chloride tape.

PROCESS CONTROL DEVELOPMENT

UC3 Plant Automation

Bench tests of the Calciner Control Programmer were completed this month. All
sections of the Programmer have operated satisfactorily during some 1200 simu-
lated startups and shutdowns. The necessary wiring to connect the Control
Programmer into the main panel board in the 22L-U Building is presently being
ingtalled, which when completed will allow the immediate installation of the
Programmer .

The necessary drawings for off-site construction of.additional Programmers are
being drafted and are about 60 per cent completed. An outline of the cperation
and maintenance manual for the Programmer has been written.

The "C" ring seal which failed on the magnetic flowmeter at the UO3 Plant was
found to be the specified Viton-A and not Buna-N as was suspected. This fail-
ure and a second which occurred this month precludes further use of this type
sf Fischer & Porter flowmeter. However, Fischer and Porter recently informed
us ¢f a new glass lined magnetic flowmeter with fused platinum.electrodes for
the O to 1 gpm range which they are starting to produce. Use of this latter
meter should completely eliminate seal failure due to dissolution.

Polyvinyltoluene Scintillators

A terphenyl-in-polyvinyltoluene phosphor (Nuclear Enterprises Ltd. -~ NE 102
phosphor) exposed to flowing 144 gm/l uranium solution gave alpha ccunt rates
between 3000 and LOOO CPM. Decontamination after flow tests was gxcellent.

1248218
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A water wash reduced the background count to essentially its original value.
All tests to date indicate the phosphor will probably have a long service life
when applied to aqueous nitric acid streams.

Purex E-3 pH Probe

The remote pH prote in the Purex E-3 tank has been in operation for one month.
Performance in general has been good, although intermittent periods of no
response are observed. Potential sources of this difficulty are being
investigated.

C=-Column Instrumentation Studies

The C-Columr instrument test facility is in operation after several major
changes. The first scan of the in-cclumn aqueous uranium concentration has
been made using the phase separating photometer. Sampling rates of 10 ml/min
were uged which represent 1 per cent of the total flow. The sampling system
provides a 30 second time lag between the column conditions and the photometer
measurements. Satisfactcry phase separation was obtained in the photometer
even witk quite tight emulsions.

Precisicn of Tank Level Measurements

Three calibrations, two with water and onme with 12 lb./gal. uranium solution
were cocducted on 321 Bullding tank T-4. The water and uranium were weighed
into the vessel in approximately sixty increments of 44 gallons each. Level
readings from two precision manometers and the electronic gaging rod system
were reccrded. Temperatures of the vessel, vessel contents, outside air, and
the manometer fluids were also recorded. Specific gravity readings were re-
corded from a standard manometer system. Preliminary analysis of the first
water run, by Operations Research, indicates that at the 2000 gallon level the
volume in the 3000 gallon vessel may be predicted within % 0.5 per cent at the
95 per cent confidence level.

Borcn-10 Monitor

Mechanical construction of the boron monitor is now complete. The counting
instrumentation is assembled for testing. The moderator unit is presently
being filled with paraffin. Upon receipt of the neutron source, the instrument
will undergo final testing and laboratory calibration.

NON-PRODUCTION FUELS REPRCCESSING

Mechanical Head-End Studies

Preliminary Equipment Specifications. Document HW-60760, entitled, "Preliminery
Specifications for Mechanical Head-End Processing Equipment - Non-Production
Fuels Reprocessing Program,” is currently being issued. It presents prelimin-
ary specifications for the saw and the shear to be included in the mechanical
processing cell. In addition, preliminary specifications are included for saw
and shear auxiliaries required to control particulate and gases generated during

saw and shear operations.
DECLASS!F!'ED
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Shearing of Stainless Steel Clad Swaged UQo Rods. Additional underwater shearing
studies have been conducted using stainless steel clad swaged UOp fuels to deter-
mine the characteristics of the UOp-water suspension formed during shearing.
Semi-quantitative measurements indicate that as much as 3 per cent of the uranium
may be suspended during normal shear operation. Microscopic examination indi-
cated that the suspended particles are mainly in the 10 to 20 micron range,
although settling rates (0.04 mm/sec) indicate the presence of some 3 to 5

micron particles. . : ;

rre—y

Shear Blade Life Testing. The 40 ton 321-A Building shear, using a modified

S-4 toolsteel shear moving blade and a 420 stainless steel stationary shear

blade, has completed several thousand cuts, totalling 10,000 sq.in. cross-sectional
area of cut material. This service is equivalent to the shearing of approxi-
mately two tons of power reactor fuel elements. When axtrapolated to production
shears, the blade deterioration data indicate that shear cutting force require-
ments will be increased at the rate of a ton for each ton of uranium chopped.

For example, if a 15C~ton force is initially required for a new blade, a force

of 170 tons would be required for the same fuel when the blade had chopped 20

tons.

"Cold" Saw Testing. A Motch and Merryweather Model 3 coldsaw which will de
evaluated for use in hardware removal operations in the Non-Procduction Fuels
Reprocessing Program has been installed in the 321-A Building. Acceptance and
run-in tests with company representatives in attendance are scheduled for the
first week in July.

Feed Preparation

Sulfex Process Studies. The effect of nitrate ion on the dissolution of 304-L
stainless steel and of uranium dioxide in sulfuric acid was examined to deter-
mire the required cleanout of the dissolver from batch tc batch. Stainless
steel dissoluticn rates in beiling 3.5 M HpSOL dropped markedly at nitrate

ion concentrations above 0.02 M (ca. 10 mils/hr. at O and 0.0l M NO§; ca. 5
mils/hr. at 0.02 M; and 0.2 mil/hr. at O.O4 M). Uranium dioxide dissolution
rates increased gradually from 1.2 mg/(sq.cm.)(hr.) at C.0 M NO3 to ca. 75
mg/(sq.cm. )(hr.) at 0.1 M NO3. It appears desirable to keep nitrate concentra-

tion to 0.01 M or less during Sulfex decladdirg.

Irradiated UOp which had received a (calculated) expcsure of 3000 MWD/T
dissclved in boiling 4 M HoSO, at a rate of 0.0006 per cent per hour in the
presence of dissolving stainless steel after the concentration of stainless
steel in solution had reached a value of ca. 0.1 M. The rate of disscluticn

in boiling & M HSO) alone {0.02 per cent per hour ) was found to e independeqt
of whether or not air was present irn the system. At room temperature, however,
the rate of dissolutior was found to be at least three times lower in the ab-
sence of air than when air was present (0.0006 per cent per hour). In the
presence of air at room temperature, the rate of dissclutiorn was found to be
the same with water as with & M HoSOp . Thus, air-oxidation tc uranium(VI)
appears to be responsible for most of the reaction occurring at room temperature.
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Techniques for recovery of uranium and plutonium from cff-standard Sulfex
decladding solutions are under study. A literature survey on amine extraction
of uranium has been made. From arn equipment standpoint, a precipitation process
would be preferable to sclvent extraction. Preliminary experiments on *the pre-
cipitation of uranium as the peroxide have been made. At low sulfate corcen-
trations reduction of uranium content to concentrations representing less than
0.5 per cent loss was obtained. However, at sulfate concentrations expected

in Sulfex decladding solutions, recoveries were erratic.

U-Mo Process Studies. The nitric acid - ferric nitrate solutions propcsed for
dissolution of U-Mo alloy fuel cores are relatively corrosive particularly at
high concentrations. A survey of dissolving rates and solution stability at
ferric nitrate concentrations of less than one molar is being made to assist

in choeosing & dissolving schedule which will minimize corrosion. Ferric ni-
trate concentrations of 0.5 and 0.75 M are under study. As expected, lower
terminal uranium and higher terminal acidities are required tc maintain solu-
tion stability. Samples of the terminal solutions are set aside for observaticn
cf long term stability.

The applicability of the Darex process for the dissolution of U-Mo alloys was
reexamined since & better understanding of the role of ferric iom in preventing
molybdenum precipitation now exists. Using U-3 w/o Mo alloy, solutions stable
to precipitation following chloride removal have been prepared. A mole ratio
of stainless steel to uranium of approximately 1.2 was used., Small amounts of
g0lids were formed during the dissolution. During chloride removal larger
amounts of sclids were formed. These redissclved in the final concentration
step following chloride removal and a solid-free solution was obtained by di-
luting to volume at about 0.7 M acid. Attempts to avoid solids formation by
eliminating the concentration step prior to chloride removal was not success-
ful. No conditions for preparing solid-free terminal solutions using U-9 w/o
Mo alloy have been found as yet. Chloride removal in the presence of molybdenum
appeared to proceed about the same as in its absence. Extraction of molybdenum
from feeds prepared from U-3 weight per cent Mo under simulated Redox first
cycle conditions was too low for detection.

Zirflex Process. Spectrophotometric studies on uranium in ammonium fluoride
solutions indicate that the solubility of uranium(IV) in such solutions &t room
temperature is considerably lower at low free fluoride concentrations than was
previously repcrted. These studies demonstrated that the rate of oxidation

of uranium(IV) to uranium(VI) varies inversely with the free fluoride concen-
tration, beccming sufficiently rapid at low free fluoride concentrations to
make the more highly soluble uranium(VI) the predominant oxidation state in
solution at the completion of solubility experiments of the type performed
earlier.

Work has been initia*ed on the reduction of uranium(VI) to uranium(IV) in order
to find means of assuring that all the uranium in solution at the completion

of the decladding step will be uranium(IV). The zirconium dissolution process
(and presumatly the dissolution of other metals) results in the formation of
uranium(IV) from uranium(VI) present. It was also observed that hypcsulfite
ion (Sp04=) rapidly reduced uranium(VI) to uranium(IV) in ammonium fluoride
solutions at room temperature. Studies on these and other reducing agents

are continuing.

1268281
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Darex Pilot Plant. Dissolution of stainless steel clad, metallic uranium core
fuel elements was contimed. The dissolution rate of uranium varied inversely
with the nitrate-to-chloride ratio in acid concentrations greater than two molar.
Rates increased from 18 to 169 mils per hour as the nitrate-to-chloride mole
ratio decreased from 6.0 to 3.0.

The dissolution of type 304 stainless steel pipe in Darex-UNH solutions was
attempted. The stainless steel would not dissolve in a 1.2 M UNH, 3.3 M total
acid, 1.3 M HC1l solution in which the nitrate-to-chloride mole ratio was L4.2.
Stainless steel dissolved readily at about 30 mils per hour after an initial
contact with an activator when the hydrochloric acid was increased to 1.9 M
(nitrate-to-chloride mole ratio of 2. 3). Previously reported data for the
dissolution of stainless steel in the absence of UNH show a maximum nitrate-
tc-chloride ratio of about 8 for dissolution of stainless steel. Increased
anion concentrations in Darex solutions apparently drop the threshold nitrate-
to-chloride ratios necessary for dissolution of stainless stzel.

Sulfex Pilot Plant. Pilot plant studies of the dissolution cf 304-L stainless
steel by the Sulfex process were begun. Dissolution techniques involved the
contrclled addition of cold concentrated HoSO) to boiling water conteining the
stainless steel. Mild steel in contact with the stainless steel was used as
an activator for the dissolution. Dissolution of the stainless steel began
at rates ranging from 14 to 21 mils per hour when the sulfuric acid concen-
tratiorn reached approximately three molar. The reaction was initiated with
acid ad?ition rates of 0.55 to 0.70 cu.ft./(hr.)Xsq.ft. of stainless steel
surface).

In two rune, passivation of the stainless steel charge was experienced. In

ore case the passivation is attributed to a low acid addition rate (0.13 cu.ft./
(hr.)(sq.ft. of stainless steel)). Acid addition continued until the solution
reached 6.4 M HoS0; with no dissoluticon taking place. The other case of passi-
vation occurred when the acid additicn was stopped at 2.9 M HpSO) before the
reaction had started. Both charges of passivated stainless steel were subge-
quently dissolved in 4 M HoS0y, using higher acid additicn rates and mild steel
to atart the reactions.

Disscluticn was deliberately stopped in ore run and the solution was allowed
to cool to room temperature. Upon reheating, the reaction resumed with no
addition of mild steel and no change in the dissclver solution.

Charge mcle ratios of acid to stainless steel were varied from 3.5 to 13.3;
however, these changes had no ncticeable effect on the dissclution rates.

Recirculating Disgsolver. An "outrigger" dissolver barrel is being added to
the present Has% elloy F dissolver to permit study of recirculation techniques,
foaming, and sedimen*ation problems in proposed recirculation dissolver con-
cepts. Fabrication of the barrel assembly (from Ni-c-nel welded Hastelloy F)
is 95 per cent complete. Material has been ordered to allow addition of a

second dissclver barrel at a later date.
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Calculations were mede fc estimate the time required %t¢c declad a Tyrical none-
produsticn fuel element in a recirculatirg dissclvwer with a separated dissclu~
tion crit and dissclvent reservcir. The additicnal time required cver the
conventional batck decladding process (withkin *2C per cent) was abcut twice
the solution holé-up time ir the rezervcir and was zearsy indapendent of the
assumed first-crder dissolution rate corstant. For example, & dissolver ccm-
Plex having a 1200 gallcn reservoir and circulating dissclivernt at 20 gallouns
per minute would raguire ar additional 2 hours dissclution time cover that re-
quired for a batch syster. Such increases are considered smail in relation tc
the contemplated over=-all dissclution cyvecle tlme.

Materiais cf Corstruction. The zcrrosicn of 30L-I, stainless steel, Hastelloy F,
and Ni-c-nel by Zirflex and Sulfex decladding scluticzs under recirculating
dissolver cornditions iz urder study. The laboratory-scale recirculating dis-
sclver corgisted ¢f cne-inch diameter Haymes 25 tubes. slctied both top and
hottom and placed irn a Hastelloy F pew. Corrozicn specimens were located Hotl
ipzide ard cutside the Zubas. Zircaloy or stainless steel was dissclved insids
+the *tubss and dissclivernt circulated from inside o outside the tubes. An air
sparge waz used ir Zirflex dissolvizgs bat nct in Sulfex runs. Corroaion dats
ottained to date show lithtle difference betweer sampies lccated inzide and
cutside the tubes.

Jorresion rates for 304-L siainless steel duricg dichromate oxidation of acluticns
prepared by dissclution of U-Mo alloys iz HNC3-Fe(NO )2 solutions are under study.
AT 0.0k M HNO3, the attack is slight (less tha.n 1 mig /fc) and non-preferential
while at 0.5 and 1.0 M HNO3 the atisck is severe (ca. 5 mils/mo.) arnd intergranular.

Further examiratior ¢f the ccrrosion of Hastellcy F and 304-L stainless in
HNG3-Fe(NC3 ) systems (dissclution of U-Mo allcy) indicates that the ferric
nitrate codﬁen ratior should be limited to 0.8 M in Hastelloy F and O. 6 M in
304-L to avoid intergranulsr attack.

REACTCR DEVELOPMENT - 4LOOC PROGRAM

PLUTONIUM RECYCLE PROGRAM

Plutonium Losgs During Decladding of Plutonium-Alumirum Alloy Elements

Studies on the dissolution of plutonium-aluminum allcy by Zirflex decladding
solution (6 M NELF + C.5 M NHhNO ) indicate tnat the slloy reacts quite rapidly
with the b0111ng sclution until an inscluble ceating (presumably AlF ) is formed
on the surface of the alloy. This coating greatly hinders further dissclution,
the concerntration ¢f plutcnium iz the soclution showing nc further increase on
continued expcsure. In experiments employirg as-prepared 1.5 weight per cent
plutonium alloy, the plutonium concentrations in the solutions were found to

be ca. 2 mg/l. It has nct yet been determiced what effect changes in free
fluoride concertraticn will have on the concextration of plutcniun in solution.

Exposure of plutonium-aluminum alloys to aitric acid was fecund to result in
the more rapid disscluticn ¢f plutonium than of aluminum. When alloy specimens
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which had been treated with nitric acid were exposed to boiling 6 M NHF + 0.5 M
, mach lower (ca. 0.1 mg/l) concentratians of plutonium were found in solu-
tion éhan when aa-prepared alloy specimens were employed. This can be explained
on the basis that the surface of the alloy after nitric acid treatment is de-
Pleted in plutonium so that, on subsequent exposure of the alloy tc ammonium
fluoride solution, less plutonium enters the solution before the insoluble
coating is formed on the surface. It thus appears that loss of plutonium to
the decladding solution would be significantly reduced by treating the alloy
core with nitric acid before the core is encased in its cladding.

Molten Salt Cycling of UOs

Further cold scoping studies have shown that both U03 and U30g in a mclten
chloride melt are converted to UO-Clp by the action of chlorine and that the
reaction rate is much greater at 800 C than at 650 C.

Uranium dioxide obtained by zinc reduction of the dissolved UOSCl, has been
preliminarily characterized. It appears crystalline with a particle size
falling within a 30-200 mesh range. A typical tap density is 4.3 g/cm3 and
the aggregate density (by carbon tetrachloride displacement) is 9.7 to 10.1l
g/cm3. Ignition of one product sample disclosed a O/U mole ratic of 2.069,
and the X-ray diffraction pattern was typical of UOp. Contaminants, as
determined spectrographically, were Na and K, 1000 ppm; Zn, 100 ppm; and Si,
16 ppm.

Analysis of salt samples taken before and after zinc addition demonstrate the
completeness of the reduction reaction. Whereas the oxidized phase contained
17 weight per cent uranium, after reduction it contained only 0.08 weight per
cent, representing a "loss" of uranium of less than 0.5 per cent. The zinc
phase contained less than 0.001 weight per cent uranium.

The experiment with the 900 MWD/T urenium dioxide wafer mentioned last month
was inconclusive with respect to fission prcduct behavior since all of the
UOp failed to dissolve, thus leading to a product contaminated with unreacted
UOy. Comparison of the oxidized and reduced salt phases, however, was quite
informative. Fission product concentrations of Ru-Rh, Cs-Br, Zr-Nb, and Sr
in the salt phase were essentially unchanged by the reducticn treatment. The
cerium activity, however, was significantly lowered by the zinc treatment, in
accordance with the large reduction of the cerium (thermodynamic) activity
coefficient as determined by personnel at the Argonne Laboratories.

The plutonium to uranium ratio in the dissolution step was less than cne-
fiftieth of that of the solid as estimated from the radiation history of
the element - in reasonably good agreement with cold runs on UOo-PuOp2 solid
solution material.

High Temperature Spectrophotometry

There is indication that UCl3 in KCl at 800 C exhibits flucrescence in the

280 - 240 mu region when the tungsten lamp is used as the illuminating source,
but not when the hydrogen source is used. This implies the presence of an
excited state which upon absorption of visible radiation is further excited to
a state which is capable of producing the energetic fluorescent radiation noted.

[\[mka_/x z}“gﬁff' ‘llllllili

i u..!./

WA



-
I
O
€
7>
n
O
i

7

3

4 c-17 EW- 60816

Mercury Isoctope Separation

Using essentially the technigue of Gumnirng, four experimente were performed
wherein mixtures of mercury vapor, hydrcgen chlerlde, and butadiere were irre-
diated with a micrcowave excited electrodeless mercury-202 vapor lamp. Enrich-
ments of the mercury 202 isotope were found in every case; the greatest ccn-
centration being 37.2 per cent as compared with 29.6 per cent of natural mer-
cury. Although far smaller enrichments than reported by Gunning, these repre-
sent a successful start towards establishment of the necessary techniques.

Automatic Ball Mill Feed Controller

An automatic feed controller for a continuous ball mil used tc grind UC

pcwder has been develcped and is operating successfully witk a sigrnificantly
mcere effective and uniform control than possible by manual or time-programmer
methcds. The controller is based upcn sonic principles, ueing a directional
microphone at the focus of a parabolic reflectcr to pick up the sound of *he
balls striking each other in the mill. The tramsistorized pre-amplifier,

which is tuned to exclude unwanted low frequency ncise, feeds a count rate
meter which in turn activates an on-off relay through a time delay to control
a vibratory powder feeder. A low powder level in the ball mili results in &n
increased rate of collision of the balls and, conversely, & high powder level,
wbich causes insufficient grinding,results in a lowered rate of ccllision. The
optimum rate is easily determined by experimertation. The system is very re-
sistant tc interference from the noise and vibration of other operating machinery
in the immediate vicinity.

PRTR Fuels Reprocessing

Information corcerning PRTR charge-discharge schedules and fuels reprccessirg
schedules was compiled and transmitted to representatives of ORNL in meetings
held at BHAPO on June 16 and 17. Problems associated with handling and trans-
porting the fuel element s to ORNL for processing were also discussed.

The material tc be used in the gas dryer of the Redox off-gas analysls system
has been selected on the basis of laboratory tests. Basic materials; such &s
sodium hydroxide or potassium hydroxide, will absorb water without absorbing

ammonia. The new system is required during Redox processing of PRTR fuels by
the Zirflex process.

A drawing, SK-2-7235, "Redox Combustible Dissolver Off-Gas Analysis System
Interconnection Diagram," has been issued for use in installing the Redox
off-ges analyzer system.

Fluid Bed Ion Exchange Studies

Twenty-three breakthrough runs were made using Cs-134 tracer to determine the
reason for the excessive throughput volumes required for initial breakthrough
in the earlier runs and to investigate further the effect of resir bed fluidi-
zation on fluid channeling. The runs were made in & 4-inch diameter glass
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colum, with resin bed heights of approximately 2.5 and 4.5 feet (corresponding
to fluidized heights of 4 and 6 feet, respectively). The belated breakthrough
was apparently due to absorption of some tracer by the solution within the resin
particle. The nitric acid concentration of the feed solution was reduced to
0.001 M and, after sufficient washing and equilibration of the resin, the initial
breakthrough occurred as predicted by theory.

With a packed height of 4.5 feet, the values for hold back (measure of the
deviation from piston flow) at upflow rates of 0.6, 1.1, 1.5, and 2.9
gal./(min.)(sq.ft.) were higher than for the corresponding downflow rates by
factors of 1.4, 1.8, 2.8, and 4.4, respectively. With the 2.5 feet packed
height, the values for hold back at upflow rates of 0.6, 1.5, and 2.9
gal./(min.)(sq.ft.) were higher than for the corresponding downflow rates by
factors 1.0, 1.9, and 2.7, respectively. The effect of increasing the ted
height wasg generally to increase slightly the values of hold back for upflow
and decrease them for downflow operation.

Boiling Metal Characteristics

The objective of this work is to investigate the bolling and circulating
characteristics of a colum of uniformly heated fluid metal. The knowledge
gained will establish the engineering feasibility of using such techniques
for high temperature hest transfer in nuclear and chemical reactors.

Currently, the boiling characteristics of mercury dissolved in the lead-bismuth
eutectic are being studied. A column of liquid amalgam one inch in diameter
and two feet lcng is heated uniformly by induction heating ir a vertical quartz
tube. An insulated liquid loop is provided, through which the liquid may cir-
culate by thermosyphon action. The mercury vapor from the top of the column

is refluxed by heat losses to the surroundings.

8o far, the column has been operated only with mercury. With the thermesyphon
ciosed, the maximum power level was limited tc cne kw by violent surging
originaticg throughout the length of the column. With the thermosyphon open
a power level cf three kw was reached with less surging. Bubbles originated
only in the tcp third of the column, while the lower part of the column was
cooler due to heat losses in the thermosyphon.

Analysis of cooling curves for the lead-bismuth eutectic-mercury amalgam gives
freezing points of 126, 101, 79, 57, and 38.5 C for O, 11.1, 22.2, 32.9,
42.9 per cent mercury, respectively.

WASTE FIXATION

Mineral Reactions

Laboratory experiments were conducted to investigate the effect of insoluble
material on the mireral bed decontamination of a typical condensate waste.
Redox D-2 solution was used in these experiments. Filtered and unfiltered
solutions at pH 1.8 were passed through beds of cliroptilolite. In this
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acidified waste 28 per cent of the radiostrontium and 80 per cent of the radio-
ruthenium were present in the solids. There was little evidence of ncn-ionic
radioisotopes passing through the clinoptilolite beds. The clinoptilolite did
not remove radiostrontium well at this low pH.

An experiment was performed to measure the strontium scavenging effect of the
precipitate formed when diluted solutions of synthetic Redox high-salt waste
(D-9) are neutralized to pH 10 at 65°. It was found that greater than 95 per
cent of the strontium was scavenged from solutions at A1+3 concentrations
>0.01 M.

Availability and cost information on calcite and clinoptilolite are being
obtained. Both minerals appear readily obtainable and at reasonable costs.

A study of facilities in the 200 Areas in which a pilot test facility could

be installed, indicated that the CR tank farm would be suitabie. Easy aczess

to Purex tank farm condensates along with existing facilities makes this loca~
tion desirable. A request for utilization of this facility for mineral reaction
development work is being prepared.

Radiant Heat Spray Calcination

Several runs were made during the month in an effort to calcine a TBP-25 (high
aluminum) type waste. Using conditions that were optimum for Purex waste

(650 C top temperature, 825 C center temperature), operation was very smooth
and there was singularly little tendency for any material to hold up on the
walls, but the density of the product was extremely low. The product density
was only 0.1l gms/cc, and the fine particles agglomerated to form a fluffy
meterial which seemed more suitable for a thermal insulating material than for
ultimate waste disposal purposes. It was thought that this difficulty may be
related to the low decomposition temperature of aluminum nitrate (134 C). Prior
conversion of the aluminum nitrate to the sulfate (decomposition temperature
ca. 770 C) was accordingly tried in another run. Decomposition of the sulfate
was incomplete, and the bulk density was only increased to 0.18 gms/cc.

BIOLOGY AND MEDICINE - 6000 PROGRAM

Geology and Hydrology

"The Rate of Land Usage at Hanford for Waste Disposal, A Guide for Future Disposal
Plans," (HW-60450) was completed in rough draft form. About 64 acres of land
have been used per year, on the average, for cribs, trenches, tank farms, ditches,
swamps, piping and similar facilities, including the contaminated ground under-
lying these facilities. About one-fifth of this total was required for cribs,
trenches, caverns and necessary piping for radioactive liquids discharged to
ground.

More than 200 years of disposal, at the rate of 64 acres per year, are indicated
readily possible in view of available land. Geologic and hydrclogic studies,
combined with empirical data and laboratory studies, indicate that a 2000-acre
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tract immediately southwest of 200 West Area possesses the best gqualities of
readily avallable land. If this tract be reserved, developed and efficiently
used for crid structures only, more than 200 years of disposal are still in-
dicated possible with as great or greater radiological safety and probably
over-all lower costs than exist with the present disposal practices.

A new basalt surface contour map was constructed incorporating the latest
stratigraphy information. The most significant changes are in the basalt
ridge north of 200 East Area. This ridge has a significant influence on the
movement of groundwater beneath the 200 East Area. Previously, this ridge was
thought to be continuous and to rise above the water table in an unbroken
barrier; actually it 1s broken in several places either through folding or
erosion. This information assists in formulating logical explanaticns for
cation groundwater movements observed in this region.

Two possible mathematical techniques for estimating the flow of water downward
from a cridb were developed. Attempts were made to obtain moisture distribu-
tion beneath a model crib in the field to test these solutions and permit their
evaluation. The results were distorted by surface moisture from spring ralns
and no conclusions could be drawn; the experiment will be repeated under more
favorable conditions.. It was possible to determine a relationship between
molsture content and effective moisture content for unsaturated flow by means
of laboratory experiments with soils from the Gable Mountain test crib site.

Scil Chemistry and Geochemistry

A reaction was studied that permits the remcval of cesium from wastes through
the addition of potassium cobalticyanide and passing the solution through a bed
of metallic zinc. A cesium reduction of 103 was obtained from solution con-
taining 1 M sodium.and 0.005 M K3 Co(CN)g. The reaction is favored by low pH
and increased temperature. The contamination reaction seemed to be insensi-
tive to flow rate up to 3.5 gal/ft2 per minute.

Further work showed depressed clinoptilolite capacity for cesium at pH 7 with
increased temperature. This temperature effect wes previously described for
very high and very low pH systems. The depression of clinoptilcolite capacity
for cesium 1s ascribed to the sodium ion present in these experiments.

Studies of the phosphate-calcite reaction for removing strontium from solution
showed a linear relationship between C/C° and columm length for short lengths,
with essentially no additional decontamination afforded by calcite beds beyond
a critical thickness. This effect is ascribed to phosphate depletion in the
system. It was found that tke C/Cy obtained at 60 C is six times that obtained
at 25 C for a calcite column operating at about 2 ga.l/ft2 per minute. This
Same improvement in the decontamination factor can be obtained by reducing

the flow to about 1.2 gal/ft2 per minute.

Studies continued on the soil chemistry of cerium. Equilibrium experiments
indicated that the carbonate ion has little or no effect on cerium-soil
reactions. However, the large excess of calcium ions in calcarecus soils acts
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competitively with the cerium for exchange sites .at low pH and terds to partially
flocculate the peptized cerium hydroxide coloid at high pH.

Experiments with cerium in solution at an added concentration of 4 x 10-11 M
show good removal by centrifugation between pH 5 and 8, but removal decreasing
to zero at lower and higher pH.

Ground Waste Investigations

Soil colum and equilibrium experiments with coarse (>0.105 mm) and fine

(€ 0.105 mm) fractions of a local subsoil were compared. The best strontium
uptake was obtained with the coarse soil fraction although this material had
a cation exchange capacity (sodium acetate method) only about 25 per cent of
that of the fine fraction. These data tend to indicate some non-exchange re-
action responsible for the strontium removal. Some specific minersl reaction
similar to the phosphate-caicite reaction will be scught.

The flow of radiostrontium-spiked solution tc the field test crib neer Gable
Mountain was terminated after 9000 gallons had been discharged tc the site. A
50 per cent nitrate breakthrough beneath the crib was detected after passage
of 1100 gallons of the calcium nitrate solution. The depth to ground water be-
neath the 2-foot x 2-foot crib is 112 inches. The nitrate breakthrough data
indicated an "effective soil column diameter” beneath the crib of 1Lk.3 feet.
Analytical work on the sr85 breakthrough is not complete. A calcium solution
is now being discharged to the site to displace the adsorbed radiostrcntium;
the displacement appears to take place with greater difficulty then was origin-
ally anticipated. The displacement is being followed by means of a G-M prcbe
survey in 2-inch driven wells around the crib site.

Field Apparatus Development

A remotely controlled rotatable mirror for use with the in-well TV camera was
assembled and tested. Satisfactory performance was achieved. Witk the equip-
ment it was possible to clearly observe a break in a well casing which had
parted during attempts to withdraw the casing from around a well screen.

A commercial (Beckman) moisture-sensing elemert was tested and found to be
inadequate for the required application in laboratory measurements in soil.
The element had limited sensitivity at higher water content of local soils.
It also exhibited a slow response time.

Arrangements were made to discuss forthcoming aerial magnetic surveys to be
performed by U. S. Geological Survey and to observe their equipment.

Rupture Monitoring and Rupture Debris Characterization

Water containing fission products released from irradiated uranium pieces

under similated NPR operating temperatures was studied to identify constituents
removable by filtration and those not so repovable. Results showed that & small
fraction (less than 0.5 per cent) of the Sro9 in the water would pass through a
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filter, suggestinf that a large part of the fission Sr was associlated with
particulates. Cs 37 was present in true solutlion as anticipated. Character-
ization of rupture debris is necessary to deslign properly and evaluate any
rupture monitor system.

Micromeritics

The wool-felt combination filter recommended for removing uranium particles
from cutting irradiated uranium was tested by Radiometallurgy. Results were
promising, suggesting that the filter would be effective without excessive
pressure drop upon loading.

It was again demonstrated in an independent way that the iron oxide particles
appearing in 234-5 Building exhaust air samples are not related to the alpha-
active particles in the air discharged from the stack. A large fraction
(about 90 per cent) of the oxide was impacted on stages of an impactor which
ccllected less than 5 per cent of the alpha-emitting particles. Over 200 g.
of oxide are released each day based on the findings of these tests and the
assumption that particles do not criginate in the sampling line proper.

Low=-Level Radicisotope Detection

A 9-1/h-inch diameter sodium iodide scintillation crystal with & 3-inch diameter
well was put into operation. By careful adjustment of the dynode voltages of
the seven type 6363 photomultiplier tubes attached to this crystal, a resolu-
tion of 1l per cent was achieved feor Csl37, a value satisfactory for gamma
spectrometry. The increased sensitivity and counting efficiency of this
detector are sufficient to allow analyses of the radioisotopes in the Columbia
River directly on a 500 ml sample placed in the well. Increased precisicn and
accuracy acd shorter analyses times are obtained cover the present method which
involves concentrating and plating gallon samples prior to counting. A further
adgﬁntage of well crystal counting is the ability to determine As7 s Sch6 and
Cu®* directly wilthout the separate beta absorptiorn and cocincidence counting
techniques required in the present counting methods. A factor of 20 to 25
increase in sensitivity for gamma emitting radioisotopes is obtained in
vegetation analyses using a 500 ml plastic bettle full of the vegetation in
this large well crystal rather than the standard nire ounce jar of vegetation
counted on & three-inch diameter crystal. This increased efficiency also ’
makes this apparatus more suitable for counting crop samples.

Radicisotopes in Reactor Effluents

Measurements of the electrophorectic mobility of the P32 containing ioms in
a reactor effluent water sample showed them to be present as an equilibrium
mixture of HoPO),~ and HPOL,™ ions. These results support the ion exchange
column findings of the main chemical form tc be orthophosplate.
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The loss of Sro9, Csl37 and Cs138 to the atmosphere from the reactor coclant
vater was determined by collecting the noble gas parents and measuring the
daughter products after sufficient decay. The rate cof discharge tc the at-
mogphere from an eight inch vept near a retention basin is 11l uc/min for
Sro9; %.2 x 1072 uc/min for Cs137; and 6.8 x 10% uc/min for Cs138. The
Sr89 value is 10 tc 20 per cent of the value found in the water and should
represent the minimum which is lost. The ratio of these isctcpes indicate
that the time lapsed since fission is approximately four minutes.

Manager,
Chemical Research & Development
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BIOLOGY OPERATION

A. ORGANIZATION AND PERSONNEL

Dr. Wendell E. Ham, Associate Professor of Biochemistry, Washington State College,
Pullman, Washington, joined the Biology Operation as a Summer Professor, now
on assignment with the Biological Analyses Operation.

B. TECHNICAL ACTIVITIES

FISSIONABLE MATIRIALS - 2000 PROGRAM

BIOLOGICAL MONITORING

Radioiodine Contamination

Concentrations of 1131 in thyroid glands of jack rabbits were approximately three
times less than those observed one year ago. Values follow:

_ pe/g wet thyroid Trend
Location Average Maxx imum Factor
Wahluke Slope i x 1074 9 x 1074 -
L Miles SW of Redox 3 x 10"h 6 x 10"4 -
Prosser Barricade 2 x 10‘1‘ 5x 10"’4 -

Columbia River Contamination

Concentrations of gross beta emitters in Columbia River organisms collected at
Hanford were slightly lower than one year ago. Values of indicator organisms

follows
nc/g Wet Wt. Trend
Sample e Average Maximum Factor
Minnows (entire) 1 x 1073 1 x 10-3 -

Salmon fingerlings were exposed to a concentration of 250 C. columnaris
organisms per ml of water for 25 minutes at varying temperatures. 1The time

to cause death was 6.5 hours at 22° C and 18 hours at 10° C. The intermediate
temper atures gave killing times to approximate a linear relation between these
extremes, Tt appears that virulent organisms will kill fish even at temperatures
well below those required to produce extensive killing under natural conditions.

A virulent C, columnaris strain was transferred on tryp'bone-yeast extract plates
through 10 successwe transfers with no decrease in virulence as compared with
the initial data and with lyophilized cultures.

Fallout Contamination

Fission products occurred in rabbits from the Hanford Reservation in the following
amounts:

UNCLASSIFIED
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pc/g Wet Material Trend ., Lo
Sample Type Average Factor
Bone 3x 10"5 -2
Feces 3 x 1072 -
Mascle 9 x 107 -
Liver 6 x 10-6 -

Effect of Reactor Effluent on Aquatic Organisms

Monitoring of effluent from the 100-KE reactor was resumed with small rainbow
trout at the first of the month. Effluent concentrations being tested are

14, 2%, and 3%. At the end of the month there was no effect on the size of the
fish at any of the levels; however, some increase in mortality had occurred in
both the 2% and 3% concentrations.

Population Dynamics

One hundred and eleven Canada geese from the Hanford Reservation were banded in
cooperation with the Washington Department of Game.

BIOLOGY AND MEDICINE. - 6000 PROGRAM

METABOLISM, TOXICITY, AND TRANSFER OF RADIOACTIVE MATERTALS

Strontium

Three oups of yearling rainbow trout have received intramuscular injections of
Sr90-Y90 twice each week in an attempt to relate damage to body burden. The doses
administered at each injection were 6 x 10-L ; 3 x 1072, or 1.5 x 10~2 pc/gram of
fish. No effect on the growth of the fish has been observed after six weeks.

Litters farrowed by two miniature swine fed 1 mc/day of 5170 for 115 days seemed
normal in size and appearance.

Blood concentrations of swine fed 25 pc/day of Sr9o for one month were 2-3 x 10~ -6
pe/ml.

Analyses for the skeletal concentration of sr0 in three miniature swine administered

5r90 intravenously (270 mc/kg of body weight) for two to four months before expiration
showed Shat skeletal burdens were 30 to U5 per cent of the administered dose.

The Sr°° blood concentration in these swine inuicated that 4 per cent of the body
burden was in the circulatory system at 25 hours after administration while only

0.1 per cent was present L4OO hours after Srd0 injection. Comparison of these values
with the 5 per cent and 1 per cent for similar time periods in swine fed lower

amounts of Sr§ suggests that in the group intravenously dosed with high levels

damage occurred, leading to a decreased rate of removal of Sr90 from the skeleton.

-A decreased removal could result from serious vascular damage in the skeleton,

Bone retention data e avalﬁ%ble through the first 32 days of the study on retention
and excretion of sr? and Ca in young growing rats as influenced by the calcium
level of the diet. While 5r70 appears to be los%t at a more rapid rate than Calt 5
particularly on the lowest calcium diet, this difference is not as clear-cut as it was
in the case of mature animals.

240280

UNCLASSIFIED



Pirees ooy

UNCLASSIFIED D=3 HW-608L6 hiZins

Experiments involving competition between a synthetic resin and bentonite clay
gave a relative dissociation constant of L for the strontium-clay binding. The
constant for calcium~-clay was erratic but indicated a probable range of 25 to 30.
Thus, it appears that strontium is several times more firmly bound to clay than is
calcium.

JTodine

No significant changes have appeared during the period in the sheep and swine fed
varying levels of I131 daily.

Cesium
—_—

Aq%atic commnities were established in aquaria supplied with dried mud from the
Cs 37-spiked pond that was studied last summer. Approximately 5 per cent of the
csi37 originally in the mud was recycled into the water and biota. Tadpoles which
browsed directly upon the surface of the mud contained 2 x IO‘h-pc/g in flesh.

Bean plants grown in nutrient solution containing RbB6 during early grggth phases

and no radioisotope during later growth showed translocation of the Rb° to new
growth formed after removal from substrate containing the radioisotope.

Over L liters of .01 N HCl were passed through 100 gram columns of Cinebar and
Ephrata soil which was contaminated on the surface with Csl37, Mo significant
amounts of Cs were identified in the eluate from either soil.

Plutonium
DTPA chelates of calcium;, magnesium and zinc were tested in rats for their effective-
ness in preventing plutonium deposition. Results are not yet available, however,

the magnesium chelate appeared to be distinctly more toxic,

Radioactive Particles

Examination of mice after inhalation of Pu23902 was continued. Observations
included enlarged lymphatic tissue in several mice and low white cell counts
in about 25 per cent of the LO mice examined.

Wéeklg scans of dogs showed continued retention in lungs nine weeks after inhalation
of Pu23905, The pulmonary clearance of Pu239 was proceeding with a half time of about
ten weeks.

Dogs are being trained for inhalation exposures and pre-exposure clinical data are
being accumulated in preparation for further Pu<-70s experiments.

Gastrointestinal Radiation Injury

The effect of x-irradiation of the exteriorized rat intestine on the ability of

the intestine to absorb glucose was confirmed in additional experiments extending
from one to 10 days after radiation of 1500 r. Impairment of glucose absorption

is not evident at one-day post irradiation, is inhibited 60 per cent at 3 and 6 days
and has recovered to normal levels by 10 days, indicating that the absorption

defect parallels pathologic damage to the intestine.

UNCLASSIFIED
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Rats exposed for &0 days to oral doses of .5 me YYO/day have survived as long
as 300 days without apparent late effects.

Gonad Dose Studies

The first phase of the gonad dose study is under way. The dosage regimen of
Csl37 is as follows, with one adult ram at each level:

Level 5 me T00 pc/day
umber of Single |20 | 10 | 5
| feedings €

The body burden of 5 mc will be sufficient to allow direct measurement of the
radiation dose to the different body tissues within a reasonable length of time.
The body burden of a ram fed Csl37 daily will be within 90 per cent of maximum
after 20 days. The animal will receive an estimated average tissue dose of

50 radsduring the 20-day feeding period.

Pencil dosimeters and a miniature GM tube will be used to measure the tissue doses,
The distribution of the Cs137 in the ram's tissues will be determined by radio-
analysis. Fecal and urine excretion; blood levels and blood cell uptake will also
be followed.

Radiation Protective Agents

Preliminary studies of the radioprotective effect cf erioglaucine on a different
strain of mouse (CFy) are considerably less impressive than earlier data.
Fifteen days following 800 r x-irradiation 10 of 15 control mice were dead while
7 of 15 mice protected with 960 mg erioglaucine/kg were dead. At lower levels of
erioglaucine administration mortality was higher than in controls. These results
will require confirmation.

Microbiological Studies

Initial autoradiograms of yeast exposed to tritiated thymidine did not show definite
localization of tritium within the cell. Work is continuing in as much as a
problem of working under a safe-light with these ultra thin sections caused much
loss of material.

Potassium and phosphorus movement in control and irradiated cells was studied under
aerobic and anaerobic conditions. Initial uptake of p32 by both types of irradiated
cells was greater than by control cells although the total ugtake after 1 hour was
less than in control cells. This rapid initial uptake of P3 by irradiated cells
may be due to an increase in cell volume, the p32 being carried aleng with water
going to the cell.

Actlng Manager
: BICLOGY OPERATION
RC Thompsonses
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D. Lectures
a. Papers presented at Meetings

H. A. Kornberg, 6/15/59, "Biological Implications of Radioactive Wastes,"
Sixth International Congress on Nuclear Energy, Rome, Italy.

W. J. Bair, 6/15/59, Summary of inhalation toxicity studies, AEC Conference
on Problems of Pulmonary Toxicology, Washington, D.C.

b. Off-Site Seminars

R. F. Foster, 6/12/59, "Biological Research at Hanford," State Advisory
Council on Atomic Energy Meeting - held at HAPO,

W. J. Bair, 6/29/59, "™Radioactive Particle Inhalation," (AEC Radiological
Physics Fellowship Program at HAPO).

¢. Biology Seminars

J. 2. Ballou, 6/17/59, "Buildup of Zinc-65 in the Rat Following Chronic
Feeding." .

J. Olivard, 6)17/59 , "Formation Constants of Calcium, Strontium, and Yttrium
with Anions of Biological Significance.®
E. Publications ‘
a. HW Publications (external djstribution)
J. E. Ballou, ™etabolism of Zn®? in the Rat," HW=-60062, Unclassified, L/17/59.

b. W Publications (internal distribution)
Neone
¢c. Open Literature

Dockufn, N. L., "Applications of Autoradiography in Biological Research,"
Journal of Biological Photographic Association 27, January 1959.
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OPERATIONS RESEARCH AND SYNTHESIS OPERATION
MONTHLY REPORT

June, 1959

ORGANIZATION AND PERSONNEL

Ray L. Buschbom joined the Operation as a Statistician effective June 15.

OPERATIONS RESEARCH ACTIVITIES

Input-Output Simulation Model

Further difficulties were encountered with the computing program during the
mcnth due to the inability of the compiler to handle the complete program

in the way in which it hed been formulated. A different approach has been
taken and it is now expected that the work will be completed early in August.
Irn the meantime some computational wcrk on presently developed models is
being done using an earlier version of the program.

A report on the development work in this area was presented to Operations
Research personnel from other GE components and to members of the Office
of Operations Analysis and Forecasting, AEC, on June 8, 9, and 10 at
Philadelphia, Pennsylvania and Washington, D. C. respectively.

OPERATIONS ANALYSIS STUDIES

Redex Dissolver Study

The time-consuming job of data collection for this study has been completed,
and work on the preliminary treatment necessary to put the data in & form
for testing 1s progressing. In particular, the relationship between spe-
cific gravity and time for each dissoclution is being expressed in terms of
the two parameters of an empirical function describing the relationship.

Z Plant Information Study

Orientation discussicns with data processing personnel were held during the
menth. Arrangements for preparing the computer program have been made, but
full time effort in this connection will not be possible until the 702 tc
709 conversion work is completed.

FPD Process Control and Experimentation

Further analyses were performed on data from the 33 experiment conducted in
the pilot piant in order to locate the optimum combination of prehea*t and

submerge times. Silicon content is the third varieble involved. Character-
istics investigated in these analyses were tendency to wet, total bond count
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(external and internal), and residuel can wall thickness. Reject data from
the 11% silicon run have yet to be analyzed. Results of these analyses are
consistent with those found previcusly, and a three month trisl run on one
canning line at the estimated optimum cycle will start in the immediate future.
It 1s tentatively planned to install evolutionary operation methods of process
improvement to further define the optimum upon the successful completion of
this three months experimental run.

Two additional experiments were planned and conducted during June in con-
nection with the duplex bath process. The first was a preliminary exper:-
ment involving displacement position, lead time, and cycle *ime. A 1/L
replicate of 4° experiment was used. Since three of the sixteen experimental
conditions specified could not be attained, slight changes in the cycle time
were introduced which resulted in a non-orthogonal analysis. Results from
this experiment were helpful in designing a subsequent experiment, since it
was possible to delete one of the variables and redefine the region of experi-
mentation. The second experiment investigated the effects of batl temperature.
Five levels were considered and ‘the experiments replicated three times.
Significant cubic curvature was detected in the external bend count

response.

Preliminary pilot plant data were analyzed to estimate the effect of welding
on total bond count. Based on these data, a second experiment was designed
in which other effects will be investigated, such as single-pass vs. double-
pass weld. Counter reproducibility will also be considered.

An undercutting test designed to measure reaction to water is currently in
the development stage. Analysis of test data from two groups of fuel ele-
ments having different histories indicates that there may be a potential
use for this test as ancther measure of fuel element integrity.

Herizontal agitation of the fuel element during the canning process has been
offered as a means of reducing porcsity. An in-line test was conducted on
one canning line during May in which horizontal agitation was used on alter-
nate days. Strongly significant interactions clcuded the interpretation of
the results.

Quality Certifization Program

The analysis of data resulting from the accelerated testing program condusted
during May was completed. A joint report, cc-authored with personnel from
FPD and IPD, was prepared giving the results of this study. Included in <his
report were specific recommendations indicating areas where immediate answers
would be required before monitor charges could be put in the reacter. Of
immediate concern is an evaluation of the difference between bond testers.

t is anticipated that the first mcniter charge can be placed in the reactors
early in July. Also, based on these data, process control charts have been
prepared by line for two characteristics, totsl external bond count and
residual can wall thickness. Further development work is being done on the
destructive test phase of this program.
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Tuel Elemen* Failures

An experiment 1s being planned to evaluate the effects of charging machine
damage on fuel element integrity, primsrily with respect to bresks in the
bonding layer and physicel deformation which might restrict water flow.

Of broader interest is the possible damage inflicted by lack of care in the
handling of fuel elements. As & preliminary to a full scale test invclving
actuel charging in prccess tubes under different conditions, it was suggested
that 2 mock-up system be utilized to determine if these effects are important
enough to reguire further effort.

Process Tube Leaks

Discussions have been held with others interested in the reactor tube leak
Frotiem in order to outline a specific epproach, particularly at F reacter.
The nex® step in this protlem 1s to estimate the discriminant functicn which
will best assist in scheduling tubes for probeclogging. Contacts have also,
been made with personnel invoived in the economics of this general problem,
since the economic factor will be important in determining what schedule of
prcbologging and tube replacement should obtain.

Aluminum Corrosion

Work in this area has been developed into a continuing program of analysis
Jointly sponsored by IPD and HLO. A report has been issued presenting the
results of an analysis of in-pile corrosion data in which estimates of the
parameters in a specific model were found. In the course of the analysis, it
was determined that the error distribution was non-random. Deletion of data
of less practical importance corre:ted this situation. The data have ncw been
put on I2M cards so that different corrosion models can be compared. The
first of these models is currently under investigation.

Reactor Zalculations

Work is continulng on the study concerned with determining the aceuracy of
~he reactor pcwver level celculations, plus the related problem concerned
wivd the accuracy of individual tube exposure. This study is teing mede in

e nontext of SS Accountatility requirements. It is becoming apparent
unat a major consideration in connection with this protlem is tied in with
the information dissemination system. Preliminary investigation has pointed
sut that inadequacies exist in this system which are potentiaslly of consid-
erable importance in assessing the over-all accuracy of the power figures.
It is anticipated that a thorough investigation will be made of this infor-
mation system as & parallel study to the original request by IPD to assess
the accuracy of the system's sensing devices.

ZFD Centrol
A mathematical mcdel has teen developed to assist in obtaining a better

understanding of the variability in recoveries for individual batches in
the Recuplex dissolvers. An apperent decrease in dissolving efficiency
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with increased heels exists, which accounts for the increased heel build-
ups. The existing recovery data are quite consistent with the model
hypothesized. This model will be useful in formulating optimum operat ing
procedures with respect to batch size and frequency of clean outs.

Radiation Protection Studies

The experiment to test the validity of the inverse square law during the
radium gamma calibration of film continued this month. The exposed film
was developed and read on the densitometer, and the analysis of data is
in progress.

Assistance was provided on the design of an experiment to test the effect of
exposure angle on dose estimation. The experiment will consist of exposing
film to the radium gamma source where the film will be mounted in a circle
about the source such that the angle of the badge with reference to the
source will very from 0° to 90o in each of the four quadrants. The design
will enable the resolution of the non-isotropic harmonic effect previously
observed in the source and the angular dependence in the f£ilm.

Discussions were held with Radiation Protection Operation personnel in regard
to their evaluation of the neutron track detection program. A sequential
procedure was suggested for evaluating NTA films which would reduce the average
number of fields read per film over the current program and still maintain
nominal error rates, the frequency of incorrect film evaluations. Based on
current data confidence intervels were provided on the probability of obtaining
a positive fast neutron-negative gamma exposure to a film badge.

Systems Reliability

Work continued on a systems reliability study of the K reactors. Current
efforts are centered about a finel check of the correctness of the logical
statement of failure conditions preparatory to a digital computer cslcu-
lation of the system reliability. A more genersal program concerned with
appropriate criterie for the measurement of reactor relisbility is being
formilated.

STATISTICAL AND MATHEMATICAL ACTIVITIES WITHIN HLO

2000 Program - Metallurgy

A discussion was held with personnel of Coating and Corrosion Operation
concerning the design of an experiment to investigate corrosion of Zirzaloy
as a function of several independent variables including alloy type, etching,
storage; and autoclave time. Prior to a full scale experimental program to
determine the interrelationships of these variables,a pilot study is to be
run to investigate the uniformity of flow rate within the experimental
apparatus. An experimental design was suggested for the estimaticn of flcw
rate characteristics which in addition should provide information on storage
and autoclave time as independent variables.

L
1268300



D
——

DEL

ECI A
“-ASSIFIED

E-S HW- 60864 -

2000 Program - X-ray Defraction

A meeting was held with perscnnel of Physical Metallurgy Operation and
Fuels Design Operation concerning the mathematical resolution of X-ray
diffraction patterns for annealed zircaloy samples. The status of a pre-
viously derived non-parametric technique assuming a symmetric pesk was
explained as well as the difficulties which arise in the asymmetric case.

4000 Program - Swelling Studies

A technique was devised for constructing void fraction estimates based
only on epparent poreradil as seen on micrograsphs. Empirical comparisons
with a method btased on estimating true pore redii using shedow length indi-
cates asgreement to within experimental error. The new technique was used
to es*imate void fraction on pre- and post-anneal»UOz samples.

400C Program - Plutonium Recycle

Statistical analysis to determine the precision of leak rate estimates
tased on data from the recent PRTR containment vessel test was continued.

6000 Program - Biology and Medicine

Work continued on the statistical treatment of mortality date from miscel-
lanecus fish tests, and on the problem of uptake and retention of radio-
aztive isotopes by binlogical systems.

Jeneral

Work continued on the problem of quantitative resolution of several isotopes
from multi-channel analysis data. Date from standerd scans are being used

" 4o estimate the precision cf & resolution method based on weighted least
squares analysis.

A least sguarez procedure for gquantitative resolution of a mixture of
SR-89 and SR-9C isctopes based@ on counting the beta emission from the
Sr-90 and ¥-90 daughter product mixture after abscrption of the Sr-8C
scft bete was devised and conveyed to interested persons.

A discussion was held with personnel of Nuclear Physics Research Operation
concerning the simultaneous least squares estimation of axisl flux and
buckling parameters for irradiated UO2 rods.

The *time and spatial behavior of the temperature to be expected in an
underground waste storage tank was developed for members of the Process
Demonstration and Analysis Operation. A further study was made of the
relationship between the maximum tempersture toc be expected as a function
of tank size.
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Assistance was provided in designing an experiment to determine the errors
associated with volume measurements of dissolved non-production fuel
elements. To date, three test calibration runs have been made on a process
vessel in the 321 Tank Farm. Two of these runs were water calibrations and
one was a UNH calibration. Solution increments were accurately weighed into
the vessel and liquid levels were observed by rod as well as with a high
precision mencmeter. Two more callbraticn runs with water are planned.
Analysis of the data obtained on the first three runs is in progress. An
IBM 709 program was prepared to facilitate the data analysis.

STATISTICAL AND MATHEMATICAL ACTIVITIES FOR OTHER HAPO COMPONENTS

Irradiation Processing Department

One problem in connection with the use of the IR Gas Loop for development
work for nuclear propelled ships 1s the prediction of heat generation in the
loop. A knowledge of the uncertainties associated with this prediction is
essential to insure safe operation. Estimated uncertainties assoclated
with the quantities entering into the calculation of this heat output were
combined to cbtain the over-all uncertainty. A discussion of the types of
variation involved (constant but unknown vs. variable during operation)

was included in the report on this problem.

The reliability of a proposed coincidence scram system for a given reactor
wes estimated and was compared with the present screm system.

Chemical Processing Department

Work was ccmpleted on the preparation of ncmographs for use in the inventory
control problem. Specifically, they can be used to determine safety factors
for stock-out risks, re-order points, and the economic order quantities.
These nomographs were included in a document prepared by CPD personnel
concerned with spare parts inventory control.

The detailed series of investigations cn the possibility of designing and
fabricating cams for Gorton lathes necessary to machine plutonium com-
pcnents continued. After a complete scoping of the problem with interested
personnel, two preliminary designs have been calculated.

Zoenstruction Engineering % Utilities Operation

Work continued on cbtaining more realistic estimates of the variability
assoclated with fair cost estimates for the Estimating Operation, CTESUO,
and the means to objectively compare these estimates with actual bids.
It i3 now known that the present method of comparing the estimates with
actual tids is tiased. Another method which will tend t> eliminate this
tias will be suggested to respensible perscnnel.

0 ¢ B 57

Carl A. Bennett, Mansager
OPERATIONS RESEARCT % SYNTHESIS
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PROGRAMMING OPERATION
JUNE 1959

A. FISSIONABLE MATERIALS - 2000 PROGRAM

A survey was completed on nuclear safety aspects of Plutonium Metallurgy
Operation laboratories. The information obtained has been summarized in a
rough draft form.

The potential use cf the radioisotope family, U-232 - Th-228, as power source
material continued to be studied. As previously reported these isctcpes may
be prepared by irradiation of Th-230. In order to assess the potential for
Th-230 recovery from uranium ore processing waste streams, preliminsry
inquiries were sent to three uranium mills representing over forty per cent
of today's U.S. milling capacity.

B. REACTOR DEVELOPMENT - 4000 PROGRAM

L. Plutonium Recycle Program

RBU Computer Code

The isotope list for the RBU basic cross-section library was written
during the month. Debugging of the pre-Monte Carlo and burnup sections

of the code are now essentially complete. 014 VALPROD cases were repeated
with the RBU diffusion code, resulting in detection of a few trivial
errors. Cases were prepared for comparison of the Monte Carlo and the

nev FORTRAN-SNG code which is nearly ready for operation. Further
progress was made in the coding of the RBU input program, and in the
training of Numerical Analysis personnel to assist in RBU and other code
development work using the SCAT language.

Meleager Fuel Cycle Analysis Code

The Meleager code was further modified during the month to provide for
automatic adjustment of the time step. This will improve accuracy and
running time on problems involving radioactive decay chains. The ccde
is being used to analyze the U-232 - Th-228 sgystem.

PRTR Planning

A letter presenting the latest PRTR fuel processing schedule and the needs
for high Pu-240 plutonium was submitted to the Commission. The new sched-
ule is based on more accurate estimates of fuel burnup rate. Slight down-
ward revision in high Pu-240 plutonium needs from S4 Kg to 49.6 Kg was
made possible by the new schedule, even after including other-than-PRIR
needs.

UNCLASSIFIED
1248310
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A list of PRTR physics experiments has been prepared. Estimates of %ime
and facilities requirements are now being made in cooperation with research
and development personnel in. order that a schedule may be drawn up.

Plutonium Value Study

Compilation of information is under way to facilitate reporting a years
study of the apparent value of plutonium to reactor operators using self-
sustaining plutonium recycle and an uranium enrichment cascade. Con-
currently, the IBM-650 codes used for this work have besen rewritten and
integrated into a single 709 machine code. This code will be used to fill
in obscure data points which may arise during the compilation. In addition,
the high speeds available with the 709 format of the codes has permitted

an extension of the codes usefulness to other plutonium recyzla systems.

BIOLOGY AND MEDICINE - 6000 PROGRAM

Radiological Consultation

Precposed new Radiation Protecticn Standards were reviewed and detailed comments
transmitted to Radiation Protection Operation.

Numerous additional manuscripts and documents were reviewed and commented upon,
including: a proposed article for publication in Health Physics, a document
on the release of fission products from ruptures and the calibration of the
rupture detectors, a chapter of CFR Part 1 proposed by the AEC, and a draft

of a letter to the AEC on the subject of a proposed new road through the Cold
Creek Valley. Consultation was provided on the proposed participation of
Hanford in the forthcoming burning tests by the Air Force.

Trhe proposal for the Rattlesnake Springs Radioecolcgy project was reviewed
and returned to the Radicecolcgy group with a number of unresclved questions.

Committee Actions

A meeting of the Risk Subcouncil of the Gensral Electric Reactor Safeguards
Council was attended at Gatlinburg, Tennessee. From this meeting & propcsal
for a new formula for calculating the releass of fission prcducts from
reactor accidents was proposed.

A meeting of the Subcommittee 2 of the NCRP was attended a* Gatlinburg.
Since only three members were present, no official business could be con-
ducted. Future work of the Committee was the main topic cf discussion.

The revision of Naticral Bureau of Standards Handbook 42, "Safe Handling
of Radiocactive Isctcpes", which has been in progress for some months was
completed during this month. Coples of *the revised handbook will be sent
tCc the Committee members and members of the Executive Committee of the
NCRP next menth.

UNCLASSIFIED
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The meeting of the Program Directors of the Division of Biology and Medicine
was held at Hanford on June 8 and 9. A comprehensive review of their
research and development programs was presented by HLO representatives.,
Plant tours were arranged for interested parties.

The Task Force on Radiological Evaluation met and approved the Quarterly -
Report. This report, delayed by the demands of the Biology and Medicirne
meeting, was issued.

D. OTHER ACTIVITIES

HW-60564, "Reactor Heat Transfer by Boiling Mercury-204 (HW-56161 Revised)",
by C. A. Rohrmann was issued.

The 1959 Summer Institute on Nuclear Energy - Chemical Prccessing was begun
on June 22, with eight participants representing institutions in eight states.
This is the third year for this program at Hanford. Arrangements were cocm-
pleted far presentation of lectures by speakers from Idaho Falls, Argonne,

and Savannah River. Efforts were continued to obtain other contributions
from ORNL. The inclusion of off-site speakers at the expense of the time
devoted to the problem assignments is a new feature of the Hanford SINE
program. Seventeen scheduled lectures and three tours were completed.

Talks were given to the Junior Engineers and Scientists Summer Institute
students at Washington State College, Linfleld College, and Oregon State
College. A talk on Radiation Dosimetry and Measurements was given to the
Summer Institute of Radiation Biology at the University of Washington.
Arrangements were made for numerous visitors to HLO ihcluding three repre-

sentatives of the Japanese atomic energy industry. Arrangements were also
made to provide two lecturers to the Chemical and Nuclear Engineering Seminar

&t the University of Washington.
Ml

for Manager, Programming

M Lewis:dl
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RADIATION PROTECTION OPERATION
MONTHLY REPORT - JUNE 1959

A. ORGANIZATION AND PERSONNEL

H. V. Clukey transferred to APED cn June 12, 1959. J. F. Evans and P. E. Bramson
were added to the staff of Radiclcgical Development Operation. The force of the
Eadlaticn Protection Operation ncw totals 133.

B. ACTIVITIES

NC new zases of plutcenium deposition were confirmed during the month. The total
number <f deposition cases which have occurred at Hanford remained at 229. There
are 161 emplcyees currently emplcyed whe have a measurable deposition of plutonium.

An >peratcr at the 234-5 Building, with a previous plutcnium deposition of about
five per cent, suffered a contaminated injury on June 24 to the left index finger.
Exaninaticn of the wound, caused by a piece of plutonium metal, in the Shielded
Personnel Mcnitoring Staticn showed approximately 0.058 uc Pu. After surgical
remcval of & small porticn of flesh from the wound area, 0.002 uc Pu remained.
Preliminary bicassay results plus the remaining radicactivity in the wound indicate
& total maximum body depcsition of less than 10 per cent.

ir filters for the Shielded Perscnnel Monitoring Station cell were changed follow-
ing five months of operation and one filter was counted in the cell. Vglues obtained
were 1.4 x 107 d/m each of Zr?” and Nb95 and 2.5 x 10° d/m each of Rul®® and Rn1OS.
Photopeaks of these elements were cbtained on background measurements of the cell.
Leakage past the filter was apparent upon visuel inspection and a work order was
iszued to meodify the filter box to the cell to circumvent the leakage.

Temperature zontrol in the monitoring cell building has not met design criteria.

Wet and dry bulb and temperature measurements were made and installation of two
refrigerated 2 hp air conditioners are planned to be installed by the landlord.
Althzugh many werm days have not been experienced to date, the main room temperature
was 89% F. while cutside temperature was 94C F. Previous data showed that the
eleztrcnic equipment cperaticn is more stable at lower room temperatures.

Fzur recently installed high-level radiaticn alarms in the 231 Building were

tested and aczcepted. Thesefour alarms, activating five sirens, provide adequate
soverage of the entire building with the exception of an area near an air compressor
cver the power house. An additicnal siren will be positioned at this location.

The Protective Clothing Standards Study Group met to discuss controversial issues
related to the proposed procurement guide. The guide was approved and issued as
& formal HAPO standard.

The first protctype of a portable battery-powered pencil reader has been con-

structed and indizated appropriate performance. A vclume reduction cf about 10
has been realized.

UNCLASSIFIED

124635150



NCLASSIFIED G-2 TW-60846 Lo

Development activities associated with the prototype eye dosimeters have continued.
Chambers of about 3 to 4 cubic centimeters in volume68re teing studied. The
prototypes have passed preliminary leak tests and Co source calibrations. Their
range is about 10 to 500 mr. The light transmission properties are still unaczept-
able for field applicationms.

The radiation level of the Calibrations film storage cave was examined. The equip-
ment used to make the radiation survey consisted of three Victoreen stray radiation
chambers and an ionization chamber pulse reader. Two exposures in the film storage
cave were made, one over a three-day week end and the second during a ncrmsl work
week. No radiation above background was measured.

The Harris refrigeration system installed on the Van de CGraaff accelerator was put
intc operation. The use of dry ice was eliminated and alsc the need for week end
overtime to service the dry icze traps.

The emission rate of radiocactive effluents from separations stacks was within the
suggested control limits.

An increase was observed in gross beta activity at the Redox Swamp inlet *o ~1.5 x 10°-
uc/ce, which then decreased through June to 2.6 x 1079 pc/cc. Persistent operation

of swamps at the 10-5 pe gross beta/cc level has required corrective acticn in
previcus instances.

The usual seasonal decrease in isotopic concentrations and GI tract expcsure estimates
were observed with the increased flow of the Cclumbia River. The average river flow
for June, 1959, was 331,000 ofs against 208,000 e¢fs for May, 1959.

Studies for correlatiocn of air-borne scintillation equipment with USGS eguipment
wer= begun. Flights were scheduled for operation of HAPO egquipment simultzaneously
with the USGS device in their aircraft.

C. -EMPLOYEE RELATTONS

The 1959 Radiological Physics Fellowship program was initiated and 21 of the
students began the course on June 22.

A lecture, "Radiological Defense", was presented tc about 60 offizers and men of
the 1Chth QM Co., U. S. Army Reserve on June 3.

A lecture, "Police Problems in the Transportation of Fissiocnable and Radioective
Materisls,"” was presented to abcut 25 pclice officers at s conference of the -
Northwestern University Traffic Institute in Spokane on June 25.

There were five medical treatment injuries for a freaquency of 2.25. Nc security
-viclaticns cezurred during the month.

Three suggestions were received for evaluation. Three suggestion evaluations were
complieted and none were adcopted. One suggestion is pending in RPO for evaauaticn.
No awards were made.

UNCLASSIFIED
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D. SIGNIFICANT REPORTS

"An Automstic Film Badge Processing Machine" by L. F. Kocher was presented orally
at the Health Physics Society Meeting in Gatlinburg, Tennessee.

"Monitoring for Air-borne Radioactive Materials at Hanford Atomic Products Operation”
by J. K. Soldat was presented orally at the Air Pollution Control Association Meeting
in Los Angeles, California.

Con. Undoc - "Inventory of Radioactive Liquid Wastes to Active Disposal Sites -
April 1959" by K. F. Baldridge.

HW-6091% - "Monthly Report - June 1959, Radiation Monitoring Operation" by A. J.
Stevens.

EW-606L2 - "Analysis of Rediclogical Date for the Month of May, 1959" by R. L. Junkins.

. UNCLASSIFIED
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ENVIRONMENTAL MONTTORING - RESULTS (May 25, 1959 - June 21, 1959)

: Activity
Sample Type and Location Type

Drinking Water
100-F Area Isotopic
Separations Areas Gross Beta
Pasco ) Isotopic
Kennewick Isotopic
Richland Gross Beta
Columbia River Water
Above 100-B Area Gross Beta
100-F Area Isotopic
Hanford Ferry Gross Beta
Pasco Isotopic
McNary Dam Gross Beta
Vancouver, Washington Gross Beta
Waste Water
Outlying Test Wells Gross Beta

Reactor Effluent Retention
Basins to River Gross Beta
Atmosphere

Gross Dose Rate -

Prcject Gamma

Eavirecns Gamma
I-131 Separations Areas I-131
I-131 Separations Stacks I-131
Active Particles - Project -
Active Particles - Environs -
Vegetation
Separations I-131
Residential I-131
Eastern Washington and

Oregon I-131
Fission Products less

I-131 - Wash. and Ore, Beta

5 x 107
< l.5 x 1C~

Monthly

Average

"
'_.J
o
1]
~

w O OCWw O
O N

WHOKFRF N
—~Oo—lu o

C

< 1

oN O

<1.5 x 1076

2.8 x 10-°

Units*

Trend**
Factor

% MPCqr
ue/ee
% MPCGy
pe/ce

uce/ce
% MPCqr
uc/ce
pe/ec
uc/ce

pc/cc

curies/day

mrad/day
mrad/day
pc/ec
curies/week
ptle/100 m3
ptle/100 m3

uc/gm
uc/em

ue/egm

uc/gm

+3
-2
-2

[ T B
Lowo Y v g g

* The % MPCyr is the percenﬁ of the maximum permissible limit for continuous
occupational exposure to the gastrointestinal tract celculated from drinking

water limits.

*% The trend factor shows the n-fold increase (+) or decrease (-) from last moutb,
where values of n less than 2 will not be noted.
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EXPOSURE EVALUATION AND RECORDS

Exposure Incidents Above Permissible Limits

Hw-608k6 LO=]

Whole Body Localized

June 0 0
1959 to Date 6 6
Gamma Pencils

Pencils Paired Readings Paired Readings Lost

Processed 100-280 mr Over 280 mr Readings
June 24,140 150 2
1959 to Date 174,252 530 8
Beta-Gamma Film Badges

Badges Readings Readings Readings Lost Average Dose

Processed 100-300 mrads 300-500 mrads Over 500 mrads Readings Per Film Packet

mrad{ow) mr(s)

June 13,476 1,057 123 Ly 9.67 16.93
1959 to .
Date 65,516 . 5,425 STL 104 292 6.05 18.10
Neutron Film Badges
Film Readings Readings Readings Lost
Processed 50-100 mrem  100-300 mrem Over 300 mrem Readings
Slow Neutron
June 1,242 0 0 0 : 11
1959 to Date 7,495 19 2 0 38
Fast Neutron
June 76 0 0 0] 11
1959 to Date Let 3 13 o 37
Bioassay June 1950 t¢ Date
Plutonium: Samples Assayed 8 735 4,703
Results above 2.2 x 10~ pc/sample 28 208
Fission Products: Samples Assayed -5 Tl 4,557
Results above 3.1 x 10 ” uc FP/sample T 2k
Uranium: Samples Assayed 259 1,660
Confirmed Plutonium Deposition Cases 0] 5%

*This brings the total number of plutonium deposition cases which have occurred

at Hanford to 229.

1286321
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Uranium Analyses

G-8

Following Exposure

AW -60846 [OEL]

Following Period of No Exposure

Units of 1079 pe U/ec Units of 109 pe U/ce

Number Number

Sample Description Maximum Average Samples Maximum Average Samples
Fuels Preparation 95 hs 14 2.7 L7
Hanford Laboratories 78 19 - 14 2.9 17
Chemical Processing 29 Lo 21 4.1 59
Chemical Processing¥* 14 b 0 0 0
Special Incidents 2.7 5 0 ¢ 0
Random 1.8 2 0 0 o]

*Samples taken prior to and after a spezific job during work week.

Thyroid Checks

Checks Taken
Chesks Above Detection Limit

Hand Checks

Checks Taken - Alpha
- Beta-gamma

Skin Contamination

Plutonium
Fission Products
Uranium

CALIBRATIONE

Portable Instruments

CP Meter
cuno
CM
Other
Total

Perscnnel Meters

Badge Film
Pencils
Other

Total

Miscellanecus Special Services

Total Number of Calibrations

AR ¥eene:AJS:kc
o
321

June 1959 to Date
0 0
0 0
37,249 214, 640
26,347 143,913
29 118
L5 267
7 6l

Number of Units Calibrated

June 1939 to Date
972 5,760
313 1,78%

1,413 8,190
191 1,207

2,889 16,952
684 5,299

- 5,248
492 2,652

1,176 12,199

1,074 2,687

5,139 2,828

42: '44&144rcﬂ\,4y

ferthe Manager,
Raediation Protecticn
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LABORATORY AUXILIARIES OPERATION
MONTHLY REPORT - JUNE 1959

GENERAL

Safety performance of the operation was considered satisfactory. There were

no major injuries; the minor injury frequency rate was 4.50 which is considered
above average experience.

There were no security violations charged to the Operation.

TECHNICAL SHOPS OPERATION

Tctal productive time for the month was 21,565 hours. This includes 1k,27L

hours performed in the Technical Shops, 3,235 hours assigned to Minor Construction,
9 hours to other project shops, and 4,047 hours to off-site vendors. The total
shop work backlog is 30,508 hours of which 50% is required in the current month,
with the remainder distributed over a three-month period. Overtime worked during
the month was 6.5% (1236 hours) of the total available hours.

Distrivution of time was as follows:

Man-hours % of Total

Fuels Preparation Department 6179 28.6
Irradiation Processing Department 878 k.1
Chemical Processing Department 655 3.0
Hanford Laboratories Operation 13621 63.2
Construction Engineering & Utilities 170 .8
Miscellaneous 62 .3

Overtime ratio remained at a higher than normal level (6.5%) caused by the large
number of customer requests for emergency service. Other project shops were
utilized to capacity in providing assistance tc the Technical Shops.

Two machinists were added to the Technical Shops' roll during the month with two
more scheduled to report on July 15. One welder was transferred from the Chemical
Processing Department as a replacement for a welder who was promoted to a higher
rated positicn.

New equipment received included a Cincinnati Milling Machine, a DeWalt Saw, and
an Oliver Bund Saw, and Cincinnsti Lathe. This equipment is to replace other
equipment which has been on loan from the 2101 Building.

Security performance was considered satisfactory with no violations. Safety
perfcrmance was considered satisfactory with no major injuries; however, the
number of medical treatment injuries (15) was higher than normal. Absenteeism
decreased from the previous month to a normal level for this period.

UNCLASSIFIED
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RADIOGRAPHIC TESTING OPERATION

Activity for the Radiographic Testing Operation this month reached a record
level reflecting the output of increase manpower and the results of the tube
testing program. A total of 18,243 tests were made, of which 793 were radio-
graphic (including x-ray and gamma-ray) and 17,450 were supplementary tests.
Out of a total of 1,392 man-hours, 655 (47.1%) were used in connection with
radiographic tests and 737 (52.9%) were used on supplementary tests. The
supplementary test work included; borescope, eddy current, penetrant, and
ultrasonic (flaw detection and thickness measurements) tests.

The number of pieces handled this month amounted to some 2,755 items. Re-
flecting the greater number of tests and also evidenced by the large increase

in supplementary tests (automated ultrasonic tests) the footage of material
examined reached an all time high of 19,773 ft. Work was done for 17 different
organizational components representing most of the operating departments and
service organizations. A total of 25 reports were issued detailing test findings
with conclusions and recommended action. Radiographic Testing Operation was con-
sulted in 24 different occasions for advice and information relating to general
testing theory and applications for other than the jobs tabulated in Part II -
Testing Statistics.

Major construction work was completed on the PRIR process tube testing and
treatment facility at White Bluffs. Construction of this facility was completed
in a remarkably short time. Start-up work is in progress and appears to be pro-
ceeding satisfactorily. Leaks were discovered in the plastic lining of the acid
tank. Repairs have been made to seal the liner.

A fairly large temperature gradient was found to exist at the ends of the auto-
clave. The temperature will be leveled out by balancing the heat input at both
ends. Other start-up deficiencies have delayed pickling and autoclaving of the
first PRTR tubes. The Reactor tubes will not be treated until the process has
been proven using avallable test pieces.

Testing of the PRTR tubes is proceeding slowly. Qualiiy requirements are as
yet undefined, resulting in some re-testing. It would appear that a 100%

wall thickness measurement is required to evaluate inside diameter conditioning
of the tube wall done at the vendor's plant. Pickling could result in areas
below minimum tolerance. Originally, no dimensional measurements at HAPO

were thought to be necessary; this additional necessary requirement now is
causing some delay in selecting tubes for initial pickling.

An emergency testing program of zircaloy fuel element cladding tubes (UO2 & PU)
for the PRTR initial loading has been successfully completed. Fluorescent
penetrant testing was found to be highly selective in sorting defective material.
Results of testing to-date indicated a fairly high percentage of reject material
and since considerable procurement lead time 1s necessary for the fabrication

UNCLASSIFIED
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of new tubes, it was necessary to know the exact amount of usable tubing.
Utilizing the facilities at White Bluffs, over 2700 tubes were examined in an
eight day period. This record output on an extremely short notice was accomp -
lished with the help of personnel loaned from Reactor and Fuels Research and
Development, and Plutonium Metallurgy.

Preliminary discussions with Irradiestion Processing Department have established

the possibility of Hanford Laboratories Operation providing testing services on

the NPR process tubes. The existing White Bluffs facility would be supplemented
by material handling equipment.

Testing Statistics

No.of Ft.of Weld No.of
Component Tests or Material Pieces Description

CPD 0 110 25 Concentrator (Purex Facility)
TH-3 H.S. col; Chain links.

CEO 10 1/2 1 Tubes to tube sheet welds.

FPD 1k l2-1/2 15 Ceramic fuels; enriched doe
slug.

HLO 18014 195k5 2698  PRIR Process tubes; Titanium
tube; Spool piece; S.S. housing;
PRIR ceramic fuel rods; Fuel
elements; Trans-Pu Fab; 2nd Palm
Fab; 3rd Palm Fab; BF-3 tube;
PRIR process tubes; Ceramic fuel
rods; PRTR tubes; Swaged zr-2;
680" I.D. tubes; PRTR ceramic
fuels; Zirc - 2 tubes; PRIR prc-
cess tubes; Meas. on hot water
heater.

IPD 115 10k-1/2 16 AEC loop; Gas storage vessel;
Counter tube positioner; Zirc -
3 tube.

Totals 18243 19773 2755
FACILITIES ENGINEERING OPERAT ION

Projects

There were 22 authorized projects at month's end with total authorized funds of
$8,515,500. The total estimated cost of these projects is $8,6u46,500.

- UNCLASSIFIED
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pLxiN
Six new project proposals are being prepared and an additional four propcsals are
awaiting transmittal to AEC. One new project, Sheet Metal Shop - 328 Building,
was authorized by AEC during the month and one new project proposal, Shielded
Animal Monitoring Station, was submitted to AEC for approval.

The attached projects report details the status of individual projects.

Contracts were awarded during the month on three FY-1959 General Plant Projects
as follows:
CAH-828 Central Storage Facility ~ 300 Area - $ 29,7k0
CAH-837 Animal Pens, Etc. - 100-F - $ 51,560
CAH-827 Auto. Columbia River Monitoring Station - $ 15,675

Engineering Services

Title Status

Removable Target Pit Grating Complete.

3745-B Building

Clean Air Ducts - 326 Building Work started on June 23, 1959.

Design & Install Fire Alarm System - Informel Request is being prepared

314 Buildirg for this work.

Air Balance - 108-F Building Field work is in progress.

Gamma Irradiation Facility - 3730 Radiation warning system is complete and
Building ' ready for installation. Manipulator is

being fabricated. Other work complete.

Isolate Crane Conductors 314 Building Work in progress to isolate crane con-
ductors. This will decrease hazardous
condition in building. Field work to
start about 7-15-59. -

Dog Isolation Facility - 1u41-FS Bldg. Work essentially complete.

326 Building Retention Waste Sump Engineering work in progress.
Modifications

Temperature Control for Fish Troughs - Material on order. Installation is to
Biology Operation start during July.

Air Balance & Control 328 Building Work is essentially complete. Improved

cooling resulted.

Graphite Storage Building Foundation work nearing completion.
Building is at site. Floor slab pre-
paration work underway. Beneficial use
estimated abut July 27, 1959.

UICLASSIFIED
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Title

Hi0 Plan

Improve Process Ventilation,
Laboratories 204 & 206 - 3706 Building

Hood Ventilation in 133-KE Building

Sound Proof Enclosure for Sonic &
Vibratory Compacting Equipment 325
Building Basement

Graphite Storage Racks - 326 Building

Accelerator Target Area Temperature
Control - 3745-A Building

Increased 440 Volt Electrical
Service - 325 Building Basement

Unfired Pressure Vessel Survey

Drafting and Design Services

H h

H-5 HW- 60046

Status

Preliminary work is progressing on
development of plant layout of HLO
structures, utilities and grounds in-
cluding future plant additions.

The work involves additional air flow
and equipment to provide a high degree
of clean air to the laboratories.

Engineering work complete. Work orders
have been issued for installation.

Preliminary design work has been pre-
pared.

Design work complete.

Preliminary design with suggested solu-
tion to problem has been presented to
customer; awaiting approval to proceed
with formal drawings.

Construction Operation is preparing an
estimate.

Records on vessel inspection in 300 Area
are up to date; calculations to determine
reliability are underway.

Design and drafting work in progress includes the following:

In-Reactor Creep Measurement capsule.

Mechanism for removal and containment of ruptured irradiated fuel -

3x3 and 6x9 loops - ETR.

Modifications to 1lh4 ton shipping cask.
Equipment for High Level Radiochemistry Facllity - 325-A Building

a. Manipulator tongs.

b. Three ton liquid sample cask.

Monorail feed mechanism for swage - 325 Building basement.

PRIR prototype loop - "AS-Built" - 314 Building.

Mechanism for moving samples through Gamma recording instrumentation.
Cobalt-60 source holder and tong mechanism - 3730 Building.

Hand feed for swage - 325 Building basement.

Fuel element X-ray photometer.

Test set-up design - fuel, fuel and foil holders, and graphite -

305-B Building.

1268327
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Mofify existing PRIR shim control drawings.

"As-Bullt" - Metallograph Assembly and Details - 327 Building
Modifications to vacuum welding bex - 325 Building Basement.
Calciner Control Programmer - 224-U Building.

Also,work is being performed for layout and details on projects CGH-83k,
Modifications and Additions to High Pressure Loop - 189-D Building, AEC-167,
Job 0084, Pickling & Autoclaving Facility for Zirconium Material, and CGH-838,
Fission Product Volatilization Studies Test Facility - 292-T Building.

Meintenance & Building Engineering - Landlord Functions

Costs - May - $ 112,211
April - $ 108,446

iszcal year to date expenditures are $1,129,459 which is 91% of budget. Ex-
penditure forecast was $1,144,200 or 92% of budget.

Analysis for Month of May: Steam costs to date are up $18,000, or 8% above
forecast and the annual steam budget of $235,000 is overexpended by $8,700.

June costs are estimated to be $9,600. The Unusual Maintenance budget ($182,000)
on the other hand, is only 55% expended to date as compared to the forecast of 97%.

At month's end, the 7390 account was $1L,74l, or 1.18%, underexpended, as re-
lated to the forecast expenditure pattern. With the usual anticipated year-end
charges from other departments, it is expected that the budget will balance
within + 1%.

Unusual Maintenance

Engineering investigation of the heating and ventilating problem ir 329 Building
is complete. Detail design and procurement will be initiated during July.

Work of renovating of 3702 Building is as follows: partitioning complete,
peinting 65% complete.

Alterations for instrument development lab., 3707-C - Design and procurement
in progress.

Dry waste housing and oil storage building, 321-Z - Work order issued fcr
construction.

Construction of a women's lounge, men's restroom, and office in the 37L5
Building - this work is 30% complete.

Status of HLO Furniture

Fifteen 3-section, open-face, metal bockcases were delivered to HLO components.
Ne replacement gray metal furniture was received. Routine relocation and ex-
cessing of items was unusually active during the month, owing largely to the
relocaticn of E&PR Recruiting Operation.

UNCLASSIFIED
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The"As-Built" program for HLO structures was reactivated.

The uninstalled equipment inventory (landlord account) increased in value from
$133,585 to $2h2,713, due primarily to the transfer of laboratory hoods in the
325 and 329 Buildings from the custodian accounts to the landlord account.

Miscellaneous

Approximately 194 drawings including sketches, work sheets, and formal
drawings were completed by the Drafting Component during the month.

Approximately 17,000 square feet of prints were reproduced during the month.
The total estimated value of the 24 requisitions issued during the month was

$50,000. Material procurement and control is being performed for a greater
number of HIO projects.

TECHNICAL INFORMATION OPERATION

Staff turnover increased markedly during the month, with seven employees leaving
the Operation and five new employees coming in. The Supervisor, Reference and
Publicztion went on leave of absence June 30, and a Speclalist, Reference II,
tock a nine-week leave of absence to go to library school in Oklahoma.

Arrangements were completed during the month to transfer to Technical Information
the responsibility for handling clearance of papers and speeches for HAPO. At
month's end an announcement covering the transfer appeared in Department news-
letters. A revision of the HAPO OPG covering this responsibility had been pre-
pared earlier and is going the rounds for approvals.

Two memoranda on classification were distributed to the field during the month.
They are:

HW-60679 "Classification: Hanford Production Data"

HW-60795 "Classification: Krypton"

A third memorandum, HW-608T72 "Classification Policy: Production Reactor Technology
and Photographs" was being readied for distribution at month's end.

Two significant classification developments occurred during the month: (1)
Hanford production data for periods subsequent to June 30, 1958 were downgraded
from Top Secret to Secret. (2) The NPR was downgraded from Secret to Confidential.
Actual plutonium output from the NPR will remain classified Secret. Essentially
all other information on the NPR will be classified no higher than Confidential.

Work was begun on the extensive revision to the Hanford Classification Guide which
is required by the above changes.

A Specialist, Reference I has been devoting half time to a special assignment
with the Programming Operation. This has consisted of three activities - editing
of four reports, attendance at discussions on advanced reactor concepts, and
exhaustive literature searches in partial support of some of these concepts.

UNCLASSIFIED
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A second Diebold file has been procured to house the File Record Cirds in the
Classified Files. In addition, three new IBM tub files hove been installed for
the IBM route curds. Unfortunately, this does not provide enough space for all
the cards. Since udditional floor space is not available for more tub files,
consideration will have to be given next toc the use of double-deck Rol-Dex files
which will permit greater storzge czpacity in the same space.

The special summer programs sponsored by the local AEC and handled by the
Laboratory (the Summer Institute of Nuclear Energy and the Radiological Physics
Fellows) have necessitated some added work and staff training. The Manager,
Technical Information and the Specialist, Classification and Declassificaticn
contributed orientation talks to the SINE program.

The Jjob of simplifying ond streamlining the ordering and receiving of periodicals
is progressing stecdily. This has two aspects:

A. Utilization of IBM eguipment for maintenance of subscription and receiving
TECOTEE, - The KeypULCHing 01 SubSCriptrion data nas veen compleceda with the
exception of the file of vendor information, which will be completed during
July. New and renewal subscriptions, and changes in subscription information
are being keypunched daily to keep the file up to date. A systematic followup
on all subscription orders is maintained by tabbing the appropriate card in the
subscription fille.

B. Elimination of excessive paperwork. - Accounts Payable has agreed to accept
the Library's receiving records in lieu of the receiving reports now being
routinely sent to them- for periodical subscriptions. In the case of assigned
copies mailed directly, a form will be signed by the customer and returned
in the Library as a receiving record. Elimination of receiving reports for
periodical subscriptions will save a great deal of clerical time.

The first summer school session at the University of Washington Center for
Graduate Study at Hanford has made it necessary to staff the W-10 Library in the
evenings this summer, a situation not anticipated when budgets were being prepuared.
The same schedule as that used during the remainder of tke year is being used.

The annual report on purchase of reprints and payment of page costs for HAPO
authored articles was submitted to HOO. A new waiver number assigned by the
AEC for FY-1960 purchases has been received.

Work Volume Statistics

May June
Document Distribution snd Files
Documents routed and discharged (copies) 14,437 18,720
Documents issued (copies) 10,570 10,01z
Documents sent offsite (copies) 6, bbll 5,207
Document reserves filled (copies) 931 503
Do-cuments picked up and delivered 19,573 20,328
UNCLASSIFTED
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May Jane
Docment Accountability
Holders of classified documents whose files were
inventoried 324 499
Documents inventoried in Files (copies) 25,210 18,LokL
Documents destroyed or retired (copies) 4,842 L, 961
Dccuments revised (copies) 1,723 57L
Documents pulled and documents filed (copies) 10,421 9,781
Documents reclassified 189 230
Accountable copies of SECRET and DOCUMENTED
CONFIDENTIAL documents onsite 205,508 20k, LL3
Reference and Publication
Books catalcged (new titles) L5 181
Books added to the collection (volumes) 219 348
Ready reference questions answered by professional
staff 119 130
Literature searches by professional staff 116 Th
Reports abstracted (titles) 2ho 166
Formal reports prepared (titles) 7 12
Offsite requests for HAPO reports (copies) 235 245
Reports released to CAP (titles) 28 30
Library Acquisitions and Circulation
Books ordered (volumes) ko1 398
Periodicals ordered 117 269
Books circulated (volumes) 1,760 1,711
Periodicals circulated (issues) 2,573 2,765
Inter-Library loans 62 79
Films borrowed or rented 9 L
Industrial film showings 92 46
Bound periodicals added to the collection 194 134
Library collection:
Main Library W-10 Library 108-F Library Ind. Med. Total
No. of books 26,665 8,208 1,442 1,954 38,269
No. of bound
periodicals 12,118 1 1,431 96 13,646
38,783 8,209 ‘ 2,873 2,050 51,915
UNCLASSIFIED
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Classification and Declassification

Documents, including drawings and photographs reviewed
for downgrading or declassification

Documents and papers (intended for oral presentation
or publication) reviewed for appropriate classification

Documents submitted to Declassification Branch, Oak Ridge

3
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BUDGET CLASSIFICATION Improvements to Production MONTHLY PROJECT REPORT
and Supporting Facilities - 58-b-l, HANFORD LABORATORIES OPERATION MONTH June, 1959
. AUTHORIZATION| PROJECY PROGRESS | GTARTING |DIRECTIVE T
PROJECT EST. TOTAL INFORMATION H—M“—-—‘Q”n’ 00””“4.. DATE COMP . DATEY %%‘Wﬂ[a’m.m
NUMBER TITLE PROJECT ™ OUNT SCHED, | SCHED, DESIGN DEBIGN DESIGN
cosT DATE ACTUAL | ACTUAL COnSsT, consT, CONST,
$1,000,000 ; 100 2% 152258 J. - - |2-25-59
CG~731 Critical Mass Laboratory $1,000,000 | 3-23-59 ' 100 2.6 %] 6-3-59 6-30-60 6-1-60
USING COMPONENT FEO ENGINEER
Physics & Instruments R & D D. S. Jackson

REMARKSe

The Fixed Price Contractor poured the footings for the control building and ig placing forms for service bujilding
footings. Excavations for the crib sanitary sewer and cooling water drain system were completed. rhe contractor is current-
1y placing rock in the crib and assembling sanitary sewer components. Partial payment to the contractor for the month of
June, 1959 will be about $15,500,

* Total Project Schedule; fixed price portion is 4% complete.,

2.685,000 | 90 50,2 | 6-30-58 |- - - [4-1-59
CA-744 | Metallurgical Development Facility 11-5-58 90 6.5 | 3-30-59 | 9-1-60 9-1-60

USING COMPONENT FEO ENGINEER

306 Building
Reactor & Fuels R & D Jo T. Lloyd

REMARKSS

, The contractor is behind on his own schedule. The firewall construction has not been started and this is con-
sidered a key item. The contractor has requested an extension of approximately 30 days on his contract because of the
changes to the x-ray room and the chemical processing facility. The AEC has requested a determination of the importance
of maintaining the current schedule. Procurement is progressing on schedule.

. 960,000 100 76 6-15-58 - - - 11-21-58
CA~-TL9 High Level Radiochemistry Facility | $960,000 10-31-58 100 71 8-14-58 {1-1-60 9-30-59

USING COMPONENT FEO ENGINEER

Chemical Research & Development R. W. Dascenzo

REMARKSS -
The following construction was performed and material received this month: (1) Approximately 90% of the high den-
sity concrete for the cell structure has been Placed; only grouting around the cell door frames remains. (2) The 3%-8" nor-
mal concrete roof slab was formed and placed. (3) Instrumentation tubing was completed. (4) The vertical rising doors for
between cells are on the job site. (5) The fire protection system is 95% installed. (6) Clean-up of the pneumatically
placed concrete is in progress. (7) Piping and tubing are being tested.

Fixed Price Contractor is 89% complete compared to 92% scheduled.

AM-T00-o  3-39) UNCLASSIFIED
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| BUDGET cLAssiFICATION Tpprovements to Productien MONTHLY PROJECT REPORT ww - 03L¢
" and Supporting Installaticns - 58-b-i HANFORD LABORATORIES OPERATION MONTH June,; 1959
H AUTHORIZATION FROJECT PROGRESS | STARTING |[DIRECTIVE T TE
; PROJECT EST. TOTAL | inFORMATION umu..”.mh.. =R MMHM% DATE ComMP.DATE .WWIW.MWE@H
| MUMBER TITLE PROJECT AMOUNT SCHED. | BCHED, DESIGN DESIGN DESIGN
“ cosy DATE actuaL | acruan consT, CONST, coNsT.
i $345.000 100 05 6-23-58 f- . -~ ]12-31..58
; CGH-790 | High Level Radioactive Receiving and | $350,000 4~23-59 100 45 10-9--58 | 2-1--60 2-1-60
! Storage Addition - 327 Building USING COMPONENT FEO ENGINEER
Reactor & Fuels R & D Jo J. Peterson
RESMARKS,

All structural steel had been received by -June 19, 1959; erection is proceeding with minor delays because of errors

in fabricators steel drawings.
The electrical contractor is installing conduit, in the existing building, for the crane alarm system.

installed "W" trough in the decontamination pit; however, it is not complete.
approved by the Commission.

Fortunately the steel was cut too long and corrections were made by cutting in the field.

CPFF forces have

The revised construction schedule has been

$ 30,000 63 0 3-30-59 = - - 9-1-59
CGH-819 } Increased Laboratory Waste Facilities - | $300,000 11-24-58 55 0 11-1=59 |- - - 12-30-60
W8 >H.mm. USING COMPONENT FEO ENGINEER
Chemical Research & Development Js Jo Peterson
REMARKSS

Design work is progressing on all phases.
for delay in schedule.

General Plant Projects - FY 1959

Six comment drawings have been issued. Drafting manpower is reason

$ 27,000 100 0 L-3-59 J- - - | 6-18-59
CAH-827 | Automatic Columbia River Monitoring $ 30,000 3--17-59 100 0 7-15-59 |12-31~-59 | 12-31-59
Station USING COMPONENT FEO ENGINEER
Radiation Protection D. S. Jackson
REMARKSS
Bids on the fixed price portion of the work were opened June 29, 1959. There were three bids ranging from a low

The government fair cost was estimated

by Frank Lohse of $15,675 to a high of $21,183,
Bids wer=

awarded to Frank Lotise, however, Notice to Proceed has not yet been issued.
pleces; these are being reviewed.

at $11,350. The ccntract was
received for several equipment

AM-7300~09 ( 5-38)
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RUDGET CLASSIFICATION MONTHLY PROJECT REPORT ww ~ (03LG 1
General Plant Projects - FY 1959 HANFORD LABORATORIES OPERATION MOMNTH Jane, 1907
AUTHORIZATION PROJECT PROGRESS | sTARTING |DIRECTIVE ESTIMATED
PROJECT EST. TOTAL | | erORMATION N PERCENTY DATE TOMP,DATE n%&:uﬂ e
DESIGN CONST.
NUMBER TITLE PROJECT AMOUNT SCHED, | SCHED. DESIGN DESIGN DESIGN
cosT DATE ACTUAL | ACTUAL cCoNST. CONST. CONST,
$ 37,400 N.S. 0 3-30=59 | - - - -8 .59
CAH-828| Central Stcrage Facility - 300 Area $ 37,400 2-10- 100 0 7-15-59 | 12-31-59 | 11-15-59
USING COMPONENT FEO ENGINEER
Financs B. (. Ingersoll
REMARKSy .
Detail design was completed June 8, 1959. Invitations for bids were issued June 18, 1959; bids were opszned
June 29, 1959. The bids ranged from a low of $29,740 by Raymond Britien te a high of $34,%00 by Frank Lehse, the faiv
cost estimate was for $27,710.
$ 70,000 100 82 2-13-59 4=14--59
CGH-829 | Building 325 Basement Improvements $ 70,000 2-13-53 100 80 9~.30--59
. USINMG COMFONENT FEO ENGINEER
Reactor & Fuel: R & D R> C. Ingersoll
REMARKSS
The truck ramp and retaining wall are complete. Installation of the roll-up deor is proceeding. A revised
project proposal to include the mezzanine partition work is being prepared.
$ 80,000 100 N.S. | 3-30-59 ] ~ - - | 6-3-59
CAH-837| Animal Pens, Isolation and mxmawzmwwos ¢ 80,000 3~17-59 100 0 N.S, i-1-60 12-1.-59
H.a@.OH.HP&H.Om - USING COMPONENT FEO ENGINEER
Biology J, T. Lloyd
REMARKSS

The Architect-Engineers, Carson,

by Ray Ashcraft; the fair cost estimate was Omr 283,

The low bid of $51,

Kesterson and Moe, completed detail design and specifications June 3, 1959.
The AEC issued invitations for bids June Hm 1959; bids were opened June 24, 1959.

560 was submitte
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| UG SLAssiry AT FAONTHLY PRQJECT REPORT 08 o
Grrerol Flant Froge.ts FY [19¢9 HANFORD LABUORATORIES JFEXRAT:iON FMONTH June, 195%
! AUTHURIZATION| PROJECT PROGCRESS | sTARTING |DIRECYIVE ESTIMATED
PROJECT | EST. TOTAL . M m-RCEUT - B,
! INFORMATION |- CONET, DATE COMP.DATE |comB, DATE
NUMBER FITLE FROJECT AMGOUNT SCHED, SRED. DESIGN DEBIGN DESIGN
| ) cosv DATE ACTUAL | AcTUAL CONST, CONST, CONST,
| $ 40 .00C C 0 b 2z-5G 51 59
[oCof A 3x8 $ 40,000 618 5. C 3 6-25-59 |5 1-6G 12-1 59
USING COMPONENT FEO ENGINEER
Laboratory Auxiliaries J. J. Peterson
REMARKS, .

AEC Directive No. HW 488, dated Aprii 30 1959 was arcected Juns 18, i359 . A work order for $25,000 was written
fo Construclion "meration after signing a Fixed Price Agresment oo 17 1953 12 ool {ormmnce of the work . Construction
work startod June 20 1959,

Divective dated April 30, 1959, ascepted June 19, 1699,
 $ 56,600 N S. 0 5-30-59 | . . .. ]16-30-59
CAH-B48 | Geological and Hydrologiral Wells - $ 56,600 G- 244--59 i 0 7-30-59 | 5-31--60 3-.30-60
Fy »Qw@ cm-zn COMPONENT FEO ENGINEER
Chemical Ressarch & Devziopment Ho E. Ralph
REMARKSS

Bids were opened June 25, 1955; ther=s were four bic:

Coulee City, Washington te a high of $93,088.75.

The Fair Cost Estimate was for $46 060,

from a

low of $40,945 submitted by the Bach Drilling of
The drilling ~ontract was

awarded to Bach Drilling and Netice to wur‘mun was 1ssusd Junz 26, 1959
None 0 0 1/2 3 - - - 3 #

CGH- 86D Access for PRTR Fuel Fiements 327 ¢ 21 .000 None 0] O 21/2 - - 10 =

Buil .r.mu..hrm USING COMPONENT FEO ENGINEER

Reactor & Fuels R & I H. Radow

REMARKS?

The project propesai is awaiting final General Electric Company approval ana rransmittal to the Commission.
AM-T00-019 { 5=38) UNOLASST D
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BUDGET CLASSIFICATION ww — (09l Y
MONTHLY FROJECT REPORT J -
General Plant Projects - FY 1959 HANFORD LABORATORIES OPERATION MONTH dune, 1959
AUTHORIZATION PROJECT PROGRESS | grarTING DIRECTIVE e 4
PROJECT EST. TOTAL | nrormaTION BE u..-“m.“. ER Mmoﬂqm.q DATE J.uc-.:w..!ﬂqm MWF-.».‘ MMWM
NUMBER TITLE PROJECT AMOUNT SCHED, | SCHED. DESIGN TDESIGN DESIGN
cosy DATE ACTUAL | AcTuaL consT, CconsT, consT,
None 0 C 1 - - = 3%
CGH-86/ | Shielded Animal Monitoring Station - $ 46,000 None 0 0 2 - - - (o
100-F USING COMPOMENT FEO ENGINEER
Biology J. To Lloyd
REMARKS,

The project proposal was submitted to Contract Accounting June 18, 1959 and transmitted to the AEC June 22,

can be issued.
Just been received.

All work is complete except rehabilitation of 221-B and 224~
Work on the rehabilitation will start as soon as an estimate is receiv

Work on the heating plant installation has been held u

1959,
# Months after authorization,
18.000 ‘100 100 3-12-59 | - -~ - 5-22-59
IR-243 Relocation of the 200-E Testing $ 18,000 3-11-59 100 99 3-16-59 | 4-22-59 7-15-59
ECH..EOSG USING COMPONENT : FEO ENGINEER
NEMARTS: Laboratory Auxiliaries H. Radow

B Buildings and installation of the heating plant.
ed from the CPFF Contractor so that a work order
p pending delivery of the heating unit which has

The structural work is essentially complete. The air condition
has not arrived; promised on site delivery date was June 19, 1959.

AM-T7300-019 ( 3-38)

R. C. Ingersoll

. $ 19,000 N.S. 30 4=21-59 | - - -~ T 5-1-59
IR-246 Alterations to the Positive Ion Accele- $ 19,000 L~20-59 100 50 5.7-59 10-20-59 | 10~20-59
rator Facility - 3745-B Building USING COMPONENT FEO ENGINEER
Physics & Instruments R & D
REMARKSS

ing equipment ordered by Construction Operation
This shipment is being traced.

3]
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BUDGET CLASSIFICATION MONTHLY PROJECT REPORT HW — Bt ot

Genvrag Fiant Voot . - FY 1949 HANFORD LABORATORIES OPERATION MONTH June . 195G
m i AUTHORIZATION vao._.mnh.m“ﬂnmﬂm_.mmm STARTING [DIRECTIVE m%dwzﬁmmﬂ
| PROJECT w EST. TOTAL | | N FORMATION BEBIGN CONST DATE COMP.DATE |CcOMB. DA
| NUMBER | TiTLE PROJECT 1" ounT SCHED, | SCHED. DESIGN DESIGN DESIGN
cosT DATE ACTUAL | ACTUAL CONST. consT, CONST,
: $ .o N_S. 20 429 .59 S 5-12-59
[ 1R-247 Normal Electriial S-rvi - o Bups=ri 3 12,500 4y 285G 00 35 6-5.59 9-28-.59 8-15-59
i S . -
: mental Aolmal Faom oo 100G F USING GOMPONENT FEO ENGINEER

Biclogy R, C. Ingerscll
REMARKS,

The poles bave been framed and set for the distribution line work.

inside the 141-H and 141-F Buildings about July 1, 1959.

Plant Forces will start modification work

None 0 0 * - e = 1 ¢
IR- Uranium Scrap Burning Facility $ 17,500 None 0 0 * - - = 5 ¥
USING COMPONENT FEO ENGINEER
Reactor & Fuels R & D R. K. Waldman
REMARKSS
The Informal Request has been prepared and is being circulated for signatures.
# Immediately after authorization.
#* Months after authorization.
1.26,000 100 100 3-2-59 - = = [I5-15-59
0084, Pickling and Autoclaving Facility for $120_000 5~25--59 100 99 3-19-59 ~ = = |7-1-59
(AEC-167) | Zirconium Tubes - C-25 Building, White | USING cOMPONENT FEO ENGINEER
Bluffsg Laboratory Auxiliaries H. Radow
REMARKSS

Test runs with water have been made and preparations for initial vickling are underway.

modifications will be incorporated tc the extent that available funds rermit,

A number of start-up

AM-T7300~019 ( 5-38)

z,
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BUDGET CLASSIFICATION Tmprovements to Production MONTHLY PROJECT REPORT Hw - 608k T -
and Supporting Fpcilities - 60-a-1 HANFORD LABORATORIES ORERATION MONTH June, 1959 .
: huTHORIZATION PROJEET PROGRESS | gTamTiNG |DIRECTIvE ESTIMATE
PROJECT . EST. TOTAL | \nFORMATION nmu..“h- ER MM....MA DATE comp.DATE |cUmB. BAF
NUMBER . TiTLE PROJECT AMOUNT SCHED, | SCHED. DESIGN DESIGN DESIGN
cosT DATE ACTUAL | AGTUAL consT, CONST, CONST,
: None 0 0 o e e - - - -
CGH-832 | Full Scale Physical Constants Testing | $915,000 | None Q Y - - - | - -~ |- - -
Reactor USING COMPONENT FEO ENGINEER
Physics & Instruments R & D . R. W. Dascenzo

REMARKS,
To date the project proposal requesting $30,000 preliminary design money has not been approved by the

melzwm:H:mwo:.

None 0 .Qn... 1 % - - - - - _

CGH-859 327 Building Modifications 0,000 LEOS@ 0 0 - o~ - - = = - - =
UBINE COMPONENT - . FEO ENGINEER
Reactor & Fuels R & D ) .1 Jd. J. Peterson

REMARKSS
The project proposal is awaiting approval by the General Manager.

Equipment Not Included in Construction
Projects ~ Program Class 2900

’ : $664,000 100 99 12-6-56 - = - ]10-15-58
CG-661 Additional Heat Generation Facility - 419,000 9-18-57 100 96 12-3-58 | 8-31-59 8-31-59
Pm.wlc wzu..u.awdm : USING COMPONENT FEO ENGINEER
Reactor & Fuels R & D Jo. Jo Peterson
REMARKSS . ;
The Lump Sum Contract is complete with minor exceptions, such as; placing protective screens around concurrent
heaters and some grating to be installed. The requisition for an additional heat exchanger huz gone to purchasine. CFFF
work is approximately 50% complete on clean-up items. ATP testing has =tarted apain after ibout 2 weeks delay ber: ze of

Project CGH-83) inter-tie work.

) - Al ~ -
M=7300- 01 $-38) UNCLASS i)
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| BuveET eLASsIFICATION B e inredia MONTHLY PROJECT REPORT T T Gudhe
e Cuacticn Prooalor Progran Cla=s 2900 HANFORD LABORATORIES OPERATION MONTH June 1959
_y\ _,vS. :..,1! Tc._.:oa.N>4.Oz vao.._.m..nm..-. m.ﬂﬂﬂ.ﬂﬂmmm STARTING |DIRECTIVE ESTINA D,

ROsECT FST. TOTAL | | NFORMATION —hESiGN | ConsT DATE COMP.DATE |cowir. DATES
| NumaLr TITLE PROIECT |~ ounT SCHED. | SCHED. DESIGN DESIGN DESIGN
I cosr DATE actuar | acrual CONST, CONST, CONST,
” ($1 10000 [ 96 87« Jouvse |~ 19054
| CA-A8i Wanford Eguipment in the ETR 1,140,000} 4-i--59 96 7o 4-i 58 3.1 €&C 3 1--6C

_ USING COMPONENT 4 FEO ENGINEER
Rzactor & Fucls R & D H. Radow

REMARKS

Hanford progress has been curtailed be
However, with some manpower now becoming availab
Operators ha: slipped to the week of July 13, 19
underwater inspection equlpment was extended to

* Based on field completion only.

cause of lack of manpowsr due to higher p
511l bzing heid up because th

le work iz
5G .

July 6, 1959.

At the rzque

riority held by other experimenters,
& promised delivery of the Powell
st of the most promising vendor the bid deadline for the

Design of the NFR modifications is progressing favorably.,

The figures shown on previous report were in error.

. 109,078 100 100 2-22-57 | §-15-57 5=27-57
CA~-695 Radio Telemetering Network 109,078 9-23--58 100 100 7-25-57 | 2-1.-59 2-27-59
USING COMPONENT FEO ENGINEER
Fbysics & Inastruments R & D Jo To Lloyd
REMARKSS
The Physical Completion Notice for the General Electric Company portion of the work is being prepared.
) 276,000 50 0 1-5-59 - = e - e -
CG--785 In-Reactor Studies Equipment - 105-KW 276 000 J2-8.58 L5 0 N.S. 12-31-60 [ 12-31-60
Building USING COMPONENT FEO ENGINEER
Reactor & Fuels R& D H. Radow
REMARKSS
Design of the capsule removal facility 1s underway. Some test capsulezs have besn taken to 100-DR to obtain
desirable data using exivting cut-off equipment. .

AM-7300-019 ( 5-58)
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BUDGET CLASSIFICATION Eauipment Nob Incliided in MONTHLY PROJECT REPORT Hw - (03
Construction Frojects - Frogram Clasa 2900 HANFORD LABORATORIES OPERATION MONTH June , 1959
AUTHORIZATION] PROJECT PROGRESS | gTaRTING |DIRECTIVE TYMATED
PROJECT EST. TOTAL IN PER CENT BFTIMATED
INFORMATION | T et DATE COMP.DATE |COMP. DATE
Numser TITLE PROJECT AMOUNT SCHED, | SCHED. | DESIGN DESIGN DESIGN
cosvy DATE AcTuaL | AcTuaL consT, consT. CONsT,
. $ 10,00 N5, o e om T S
CGH-801 | X-Ray Diffraction Cell - 327 Building $170,000 6752 Y 0 15 o Bl
i USING COMPONENT FEO ENGINEER
Reactor & Fusl- 3 » D R. W. Da=renwc
REMARKS,

) Approval of the project propcsal for the
AEC-HOO November 19, 1958, haa not been received.

remainder cof design and tctal construction

funds, submittea ‘o *te

Design was completed this month on schedule.
procurement of this long term delivery item.
issued early in July.

A rough draft of the M

. 50,000 100 0 2.26-58 -~ - . 6-15-59
CGH-805 | High Temperature Tensile Testing Cell - | $150,000 _ 2-25-5G 100 0 1~1-60 ~31-.60 3=31-6U
. Reactor & Fuela R & D R. W. Dascenzo
REMARKS?

A test cell assembly procurement package has been issued for
A similiar package is being prepared fcr the viewing windows and will be
& E List has been prepared for this project.

. | $700,000 12 10 4-20-59 .o - - 2=9-60
CGH-83L | Modifications and Additions to High $700,000 L-8-.59 12 10 4-22-59 110-15-60 | 10-15-00
Pressure Heat Transfer Apparatus - UBING COMPONENT FEO ENGINEER
189-D Building Reactor & Fuels R & D H. Radow
REMARKSS
The pump installation is complete and work on the bus modifications ix pregressins favorably.
>!n§302.~. S--38) TROLASST o




equipment has arrived on the plant.

HA20 o
e iCeTion o apment ot Included in MONTHLY PFROJECT REPORT HW = 508!
vroae to o Program Class 2900 MANFORD LABORATORIES OPERATION RONTH Jdne . 1959
T T O . luTiORIZATION FROJECT PROGRESS | crTanrING |DIRECTYIVE ESTIMATED
- . . L5T. 2 OTAL IN PER CENT - S -ﬁ
Pt . INFORMATION FESIGN | CONET DATE COMP,DATE | COMP, TE
NP GER . TEVLE FaoleeT AMOUNT SCHED, | SCHED. DESIGN DEBIGN DEEIGN
«osT CATE ACTUAL | ACTUAL CONST, CONST, COoNST,
T ST T $ 75,000 80 3 o - - o
O PR “riact Volatilization Studies | $ 75,000 3-.26--59 65 20 heibe 11~ 25-59 Ly
Teost Facality - 292-T Building USING COMPONENT RO ELGINEER
Chemical Research & Development 0. M. Lyso
PEMAHRNKS e . ’
The low bidder on the induction heating equipment did not comply fully with the specifi-
cortrol; 4 clarification on this point is being obtained prior to placement of the order.
> [=]
have been submittecd,

All eqi:t
Design of the junior cave sample train is in progress. A portion of the elc ! -onic counting

cns as to temperaturc
nvent specifications

None 0 0 1 - - = 14 #
CGH-857 | Physical and Mechanical Properties $400,000 None 0 0 T - - -
..—..Qmﬂm.sm OQHH - \WNQ WCHHQ.u..Hum USING COMPONENT FEO ENGINEER
) Reactor & Fuels R & D R. li. Dascenzo
REMARKSS
The project proposal requesting design funds in the amount of $75,000 is awaiting final "eicral Electric Company
approval . :
. Nore 0 0 1 - - - i 12
CGH-858 | High Level Utility Cell - 327 Building | $500,000 | Hone 0 0 P N e
USING COMPONENT ) FEO ENGINEER
Reactor & Fuels R & D R. V. Dascenzo
REMARKSS - .
The project prcposal requesting design funds in the amount of $70,000 is awaiting final Gereral Electric Company
approval .

AM=-7300~-019 ( S5=%8)
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ViSITS TO HANFORD WORKS

Dates Company or Aclese 1o Areus and
of Organization Repré- H.W Perconnzy Restris ted Buiidings
Nome Vigite gented & Address Reoson for Visit Contucted e Doto Vigited
R. Browning 6-2-59 Unicn Carbide & Carbon Visit. Radiochemistry R.W. Dagcenzo Nc 325-4, 300
Chem. Corp. facility
Oak Ridge, Tenn.
D. R. Hubbard 6~9-59 General Electric Co. Ind. Representative R.B. So~ky No 325, 300
San Francisco, Calif. for GE X-ray
Mr. Landers & Mr. 6-~11-59 GE Atomic Nuclear Pro. Discuss document A.F. McConiga No 3760, 300
Stevenson Cincinnati, Ohio Accountability M. Puckett
B. Borgmier
Dorothy Joyce 6-22-59 Kaiser Engr. Learn about document M. McHale No 3760, 300
Richland, Wash. accountability
Professors 6-22-59 Various Universities " " C.G. Stevenson No 3760, 300
B. Borgmier
VISITS TO OTHER INSTALLATIONS
Dates of Company Visited Personnel Access To
Name Visit and Address Reason for Visit Contacted Restrinted Data
C. G. Stevenson 2-30 thru Mallinckrodt Chem.Co. Tech.Info. Panel Meeting Dr.C.O. Harrington No
6-15 St. Louis, Mo.
" Atlantic City, N.J. Special libraries H. E. Loftus No
association meeting
Schenectady, N.Y. Attend Company HNo
Information Meeting
C. 0. Finney 6-2h,25, General Electric Attend Nuclear Instru- R. C. Mann & No
& 26 Idaho Falls, Idaho mentation Symposium C. H. Weichel
J. W. Sadler 6-25-59 Spokane Trade School Recruiting No
Spokane, Wash.
UNCLASSIFIED
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PROFESSIONAL PLACEMENT AND RELATIONS PRACTICES OPERATION
MONTHLY REPORT

GENERAL

As of June 30th, the staff of the Hanford laboratories totalled 1334 employees,
including 656 exempt and 678 nonexempt. There were 580 exempt employses possess-
ing technical degrees, including 349 B.S., 119 M.S., and 122 Ph.D.

COMMUNICATIONS

A tour of the Hanford laboratories was conducted for the Commanding Officer of
Camp Hanford and the members of his staff. A GE News story on the first PRTR
fuel element to be tested was prepared and published. Assistance was provided
in the arrangements for meetings of the Progrem Directors of the A.E.C. Division
of Blology and Medicine and the A.E.C. - A.S.E.E. Summer Institute of Nuclear
Exergy.

HEALTH & SAFETY

laboratories personnel worked a total of 212,500 man-hours during the month
with no disabling injuries. Since September 1, 1956, a total of 6,486,859
man-hourt have been completed with no disabling injuries.

The medical treatment frequency for June was 1.97 compared with 1.59 last month.

There were 6 security violations in the lLaboratories in the month of June N bring-
ing the total for the year to date to 22.

PROFESSIONAL PLACEMENRT

Nine Ph.D.'s visited HAPO for interviews during June. Eight offers were ex-
tended for HAPO with 2 acceptances during the month and 7 offers continuing
open. One new Ph.D. chemist reported on the roll. For the recruiting year
to date, there have been 12 Ph.D. acceptances for HAPO.

Four additional acceptances were received from Technical Graduates during the
month, bringing the total for the recruiting year to 75. Nine acceptances
were received from experienced BS/MS candidates and 17 experienced BS/MS
employees were placed on the roll.

There were 66 additions to the Training Program rolls during June, including
42 Technical Graduates, 11 members of the Western Circuit - Engineering Train-
ing Program, 8 College Juniors, and 5 High School Teachers. Four Techrical
Graduates were permanently placed in HAPO Departments, leaving 77 Technical
Graduates on the Program at month's end. Total force on the Training Program,
including summer employees, is now 101.

EMFLOYMENT

Thirty-nine requisitions were filled during the month. With the receipt
of 33 new requisitions and 5 cancellations, there are currently 33 nonexempt
openings, for which 21 candidates are in process ard 5 transfers are pending,

with 7 candidates yet to be procured. 2 : ;‘ 4{/;’

l 2 LG G Ph%n?‘gerional Placement
' . ofess
TG Marshall:tr and Relations Practices UNCLASSIFIED
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C - Technical Graduate and Technician Training Program
Month ending June 30, 1959

TG Program IT Program
Number Personnel on assignment T7 ' 10
(HAPO Tech Grad ProgramMeec......62
(West. District E.Pecesccvesesal5
Summer Juniors 9
High School Teachers 5
91 10

Distribution of assignments by Depts.

HLO 39 L
CE&UO 3 0
FPD 9 0
IPD 28 6
CPD 12 0
Distribution of assignments by function
R&D or Engineering 65 10
Other 26 0

13t
WARELN UNCLASS IFIED
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TABLE II NONEXEMPT EMPLOYMENT

Nonexempt Employment Status My

Requisitions

At ena of month

Carcelled

Received during month
Filled Guring month

Candidates Considered

Total Applications

82

73

I.5 W-HCRL6

Nonexempt Transfer Request My June

Transfer Request

Active cases at end of mo, 77 77
Cancelled 1 5
New 11 9
Transfers effacted 1 4

UNCLASSIZ2ED
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FINANCIAL OPERATION MONTHLY REPCRT
JUNE 195

Perscunel
Transfers raquired to give effect to the consolidation of clerical funciions
in Contract and Accounting were made effective June 29. The total force of HLC
Financial Operation is forecasted to be 25 (23 presently on roll) as compered
to 50 prior t¢ the recent reorganization.

Activities

JENERAL ACCOUNTING OPERATICN

" Travel during the month of June was heavy and travel expense reporits totaled
400. Travel orders processed each year in June generally exceed the average
of those processed during the other months of the year due to year-end clean-
up activities.

A special report was prepared and distributed to HLO managemernt covering require-
ments for approval of foreign travel.

At the request of Contract and Accounting a letter was forwarded outlining HLO's
fund requirements for Professional end Trade Society Meetings and for Off-81te
Courses in Fiscal Year 1960. Prelimizary reports indicate that in FY 1959 total
costs incurred in attending off-site meetings will be approximately $1,300 less
than the amount €Ilocated HLO for this purpose. On the other hend, expenditures
fcr off-site courses and seminars will exceed the amount allocated HLO by
approximately $16. :

In connectior with the Assistance to Hanford Program a renewal of ome 1959
authorization ard two new authorizations are in process. A proposal to renew
consuitation services by Dr. Poritsky and to expand them to include the services
cf Dr. Meler has beer prepared but not approved as yet. Letters are in the
process of preparation requesting Commission approval of authorizing a heat
transfer corrosion test by AFPED for $24,000 and graphite and contraction studies
by GERL in the amourt of $47,000. In connection with year-end closing, letters
were written to GE components working on Assistance to Hanford Programs request-
ing information which would allow us to accrue for work completed but not billed
at June 30. Replies were received from all components contacted and appropriate
accruals were made.

A draft of a Manual covering Official Travel in HLO was completed and has been
circulated to other HAPO Financial components for comment. After comments are
received and appropriate modifications made to the proposed Manual, it will be
issued to HLO management.

It currently appears that we will accrue approximately one quarter of a million
dollars for equipment at fiscal year-end which will still leave en underrun of
approximately $400,000 for all Programs.

WARELE UNCLASSTF IED
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We have revised page one of our 0zalid Master Request for Appropriation form
to more closely conform with recent changes in the form used by the other HAPO
components. In order to obtain better reproductions of our AR's, our new
forms have been printed on a new ozalid paper with an orange carbon backing.

Transfers from our Work in Progress Accounts to Plant Records during the month
of June exceeded one-half million dollars.

A summary report of findings in connection with the FY 1959 physical inventory
of uninstalled cataloged equipment in the custody of Hanford Laboratories was
prepared and distributed. A comparison of the inventory balance $9,636,709
(9,693 items) with the adjusted book balance $9,642,342 (9,717 items) disclosed
a shortage of 24 items valued at $5,633 or .6% of missing equipment to
adjusted book balance. Unrecorded items added to record during the fiscal
year inventory totaled 32 items valued at $8,118. This indicates a significant
improvement over the last inventory, however, the last inventory was the first
inventory taken since 1953. Additional controls established during the past
fiscal year were (1) preparation of a custodial card for each piece of equip-
ment, (2) a signed card by the control custodian acknowledging receipt of each
item, (3) quarterly IEM runs of equipment furnished each custodian, and

(k) identification tags affixed by Property Accounting persomnel to insure

the equipment being properly and securely tagged.

Responsibility for maintaining 1,675 custodial equipment control cards in the
custody of Reactor and Fuels Research and Development Operation was transferred
t¢ 10 Unit Operations. This was the result of a recommendation in our physical
invertory report that custodial cards were too far removed from personnel
actually responsible for equipment. The Job of segregating the cards by Unit
Operations was completed by custodial personnel and new property representatives
appointed. Only one major component in HLO still operates with one control card
custodian.

A Fiscal Year 1960 physical inventory schedule covering uninstalled cataloged
equipment was prepared and forwarded to HLO personnel concerned. The first
inventory of the new fiscal year is equipment in the custody of Radiation
Protectlon scheduled for July 20, 1959.

Arrangements were completed for the regular quarterly inventory of other
special materials of June 30, 1959 to be conducted by custodial personnel.
Firancial personnel will not wltness the count but will reconcile the results
to Property Accounting records. A report of results will be issued upon com-
pletion of the reconciliation.

Information requested by SS Accountability Operation regarding HOO-AEC Survey
16, Part 4 relative to inventory of HLO plutonium was consolidated ané for-
warded to them. The information submitted is for use in preparing a detailed
inventory schedule for the AEC,

Project CAH-T9L4, Geological and Hydrological Wells - FY 1958 and CGH-809,

Electrical Modifications, 328 Building were physically inventory, unitized,
and reports issued. '
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COST ACCOUNTING OPERATION

The following adjustments were made in the Hanford Laboratories control budget
for FY 1959 and will be reflected in June financial statements:

Increase in Swelling Studies through a transfer of funds
from the Maritime Gas Loop $25,000

Ircrease in Off-Site Special Requests for:

Request to fabricate 500 Plutonium samples for
OCak Ridge 20,000

Request from AEC to perform Pyrophoricity Studies 40,000

With the recsipt of the above funds, Hanford Laboratories operating budge: for
FY 1959 tctals $21,04L4,000 and is summarized by progrem below:

(In Thousands)
Research ard Development

2000 Program
HL Sponsored Programs $ 683
Product Departments Sponsored Programs o5k
Sub~total ' 5737
3000 Program 185
4000 Program 5 675
6000 Program 1
Total Research and Development 13 590
Process Technology 681
Services to Other HAPO Components 1 902
Service Assessments 2 873
Project Whitney 669
Washington Designated Programs k19
Off-Site Services and Other Accounts : 910
Total $21 ouh
-
In order to apply appropriate items of cost against FY 1959 funds, certaln
aceruals were billed to operating cost accounts during June. A summary of
these accruals by type and smount follows:
Materials received by June 30 but not booked $120 679
Materials shipped FOB Shipping Point by June 30 but
not booked 23 299
Services performed by off-site vendors by June 30 but
not booked 63 805
Exempt Overtime and Shift Premium for June but not paid 6 130
Expense portion of Project CGH-829 applicable to month of
June 3 000
Freight billed in June but not paid 622
Total $21 535
- S
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In connection with the transfer of accounting clerical functions to Contract
and Accounting Operation, transfer papers were processed for nine non-exempt
pecple in Cost Accounting, effective June 29, 1959. The physical transfer,
however, will not take place until July 20, 1959, immediately after completing
FY 1959 accounting business.

PERSONNEL ACCOUNTING OPERATION

Report of 1959 Annual Meetings of General Electric share owners were
delivered to all participants of the Savings and Security Plan, week ending
June 8, 1959.

During the month 58 Tech Grads including 5 on a temporary basis, 19 other
exempt temporary employees and 22 salaried temporary- employees were added to
the HLO payroll; a total of 101 employees.

Absenteeism and Overtime Reports for the calendar month of May were not for-
warded to management until the week ending June 28, 1959. This was due to
inexperience in preparing these reports by the payroll group in the TOO Area.

During the wekk of June 8th through the 12th Paul Burnside acted as Specialist-
Personnel Accounting due to P. B. Lamphere being on vacation.

Stock price used to determine the number of shares of General Electric Company

stock to be credited to participants of the Savings and Security Plan account
was $80.216 per share.

. dute

Manager - Finance

s
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INVENTIONS OR DISCOVERIES

All persons engaged in work that might reasonably be expected to
resuli in inventions or discoveries advise that, to the best of their knowledge
and belief, no inventions or discoveries were made in the course of their
work during the period covered by this report except as listed below. Such
persons further advise that, for the period therein covered by this report,
notebook records, if any, kept in the course of their work have been

examined for possible inventions or discoveries.

INVENTOR TITLE OF INVENTION OR DISCOVERY

J. J. Shefcik Depassivation of Stainless Steel in Dilute
. Aqua Regia

J. J. Shefcik Removal of Chloride from Uranyl Nitrate

Solutions by Nitrogen Tetroxide Addition

C. E. Huck The Application of a Plastic Scintillator
(Terphenyl-in-Polyvinyltoluene) for
Counting Alpha Particles in Solution.

C. L. Pleasance A Flow-type Sample Cell That Does Not
Become Significantly Contaminated with
Radioactivity for Use in Gamma Monitoring .
of Radioactive Liquids

W. L. Lyon The Preparation of Uranium Dioxide by
Fused Salt Electrolysis. (HW-60886)
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