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Research and Development

Progress of work generally for product departments was favorable. Some degree
of delay occurred when experimental facilities operated by others were not
aveilable as early as expected.

The strenuous efforts to bring expenditures to the budget limits began to
take effect, but the situation will be a trying one for the balance of the
fiscal year.

The Commission was advised of additional areas of research and development
activities in which the Laboratories believe that a real contribution can
be made. Plans were mede to present these items in a formal way for fuller
consideratiocn.

1. Reactor and Tuels

Substantial progress was made by several off-site vendors in developing
processes for production of 3-D-F-size ribbed and KER-size ribless
Zircaloy process tubes. The National Carbon Compeny has been develop-
ing low demsity (1.2 g/cc) graphite for reactor use. First samples
recelved by HAPO were of satisfactory purity.

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

Three alternate core designs are under consideration in the fuel element
test reactor preliminary design study. Total reactor power now contemplated
is 150-200 megawatts. It will be recalled that the AEC plans to make this
reactor available for private industry bids.

Development of improved primary and secondary orifice combinations for
use in K reactor fringe zones is virtually completed.

Preliminary studies indicate %that recycling of plutonium is applicable

to pressurized and boiling water-type reactors as well as the D0 types.
Estimates of plutonium fuel cycle costs on government financing bases
indicate that with current technology plutonium enrichment will be one
and one-balf to two times as expensive as alternate U-235 enrichment as
applied in PWR, EBWR, and SRE reactors. Presently projected research and
development programs are designed to achieve competitive situations.

Pirst irradiation tests of the concentric tube 002 fuel element concept
were completed.

2. Physics and Ianstruments

The limiting enrichment, from a nuclear safety standpoint, of a large
mass of uranium metal was calculated to be 5.5%.
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An exponential pile was built for reactivity measurements on I and B slugs
in a C-Reactor lattice. Buckling measurements were made on 1.4% enriched
uranium I and = slugs at two lattice spacings in continuation of work
previously reported. Basic data for temperature coefficient calculations
were obtained from neutron diffusion length measurements in a heated
graphite stack.

Reactivity measurements were mede in the PCTR of natural uranium rods
of 0.925" diameter at three different latiice spacings. Work was also
done on large diameter cored elements and on 7-rod clusters.

Progress was made in correlating existing exponential pile data wiih
reactor latiice theory.

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

The analog ccmputer is being debugged. ircuits were developed to
simulate excess power, coolant loss and manual scram for the reactor
coolant boilout problem.

A 330 cubic inch plastic scintillator and a 14-ineh photomultiplier were
studied for application in the Body Monitor. Improvement over the Dper-
formance of similar scintillators in body monitors at other sites was
obtained.

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

Work continued on the dual filter alpha air monitor which can be set <o
alarm at one-twentieth of the previous level.

Several nuclear safety problems were studied including the effect of plu-
tonium builéup in siugs on dissolver safety, specifications for handling
1.5% enricked fuel elements, procedures for casting certain plutonium
shapes, and fabrication of plutonium fuel elements for the PRER.

A design of a zirconium, high pressure, in-reactor tube for the KAPL-120
loop was recommended which will double the flux in the loop and is based
upcn proven zirconium fabrication techniques.

3. Chemical Research and Development

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

Neptunium is found to be present as Yeptunium(v) in the Purex co-deccn-
tamination cycle. The (V) form distributes preferentially into the aqueous
phase. Reduction to Np(IV) together with high acid and low organic satura-
tion coax the Np into the organic phase. This permits its more convenlent
recovery.

12318814 ~=cixznmey R
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Basic design feetures for an organic phase continuocus codecontamination
cycle extraction colum (HA) were provided to CPD.

Dissoluticn of zirconium in stainless steel equipment appears feasible.
Zirconium is attacked by NHLF, NH,CH systems at a rate of 0.3 to 0.03
mils/min. Attack on stainless steel is about 1.0 mil/month. The
capability of exisiing separations facilities to process power reactor
fuels would be greatly increased by successful integration of this proce-
dure; this could be a significant breakthrough in technology.

Wet chemical measurements for iodine-131 on vegetation samples are sub-
Ject to a significant lcss of iodine. As funds permit a change to routine
gamma spectrosccpy Will be made. Gamma spectrometry has also disclosed
the uptake of Zn-65 by animals and persons drinking Columbia River water.
The concentraticn of Zn-65 in Columbia River water in the Tri-City area
demcnstrably exceeds that near Portland.

Fuel clad with the promising aluminum alloy M-388 will result in effluent
water. with long-lived Fe-39 concentrations several orders of magnitude
above that now chbserved.

The use of coulcmetric measurements for plutonium in dissolved irradiated
fuel solutions in lieu of present radiochemical assays appears feasible.
A marked reduction in the volume of solution (and required shielding) for
analytical menipulations is foreseen.

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

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

The surface area of UOo wes increased 2.5 fold by reoxidation to U 08 and
reduction to U0, in a luidized ved system. Previous studies indicafe a
correlation between large surface area and high density sintered U005,
needed for oxide fuel elements.

4. Biology

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

Zn65 was found in another rat that had been exposed to reactor effluent
as drinking water.

Several chemicals were tested for their effectiveness in removing internmally
deposited plutopium and ruthenium, with negative results. Detectable blood
Plutonium concentrations in pigs occurred within an hour after they were
intratracheally =xposed to plutonium nitrate.

—-sy AT
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No apparent harm resulted from 45 pe Il3l/day fed to pigs for three months.

Baseg on turnover studies of ruthenium oxide in lungs of mice, 5 x 102 pe
Rul® Oz/cc air should yield a dose rate of 0.3 rem/week to humen lungs; the
currently accepted limit is six times greater than this.

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

Plants with killed roots absorbed as much or more of several radioactive
substances as plants with live roots, further indicating that a passive
role taken by plant roots in absorption is important in uptake of many sub-
stances, a notion that is contrary to some current theories.

Technical and Other Services

Progress on Operation Poocl was satisfactory; cooperaticn by all product depart-
ments was extremely helpful.

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

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

Statistical services and consultation continued at a good professional level
and in good volume. Opne topic of major importance has to do with the tight speci-
fications on final product.

Drinking water in the Pasco-Kennewick systems contains more radiocactive

material now than has ever been measured at these locations in the past. The
average total beta measurement at the Clover Island pumping station for February
was 3.2 x 107° Pc/ml compared to 1.4 x 107 Pc/ml a year ago.

There was one confirmed case of plutonium deposition during the month. The total
number of cases on record to date is 188. '

The Columbia River Advisory Group meeting, aeld February 7-8, was well received.

Radiographic and other testing work on the zirconium process tube program
started on a moderately large scale this month in the 221-B Building. The pipe
gallery of this building affords a readily accessible, shielded facility in
which it is possible to handle the long tubes.

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

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

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

In response to a request from HOO-AEC, Technical Information began selecting a

- group of reports relating to the separations process for ultimate release by
AEC. These include HAPO reports on Redox and Purex, Tasks 1, 2 and 3 in the
234-5 process, and the U03 recovery Drocess.

1231880 NORCLETONE
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Supporting Functions

The force increased by one to 1176.

The Armed Forces Special Weapons Training Program was concluded on February
15.

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

Thirty-five suggestions were received from Henford Laboratories employees
during February, representing five suggestions submitied per 100 eligible
employees.

There was a slight increase in pension and insurance plan participation dur-
ing the menth.

Technical Personnel Placement activities showed recruiting of BS/MS candidates
at a favoravle level and Ph.D. recruiting somewhat below requirements.

Leboratories personnel worked a total of 185,176 hours with no disabling
injuries. The medical treatment frequency for the month was 1.73 compared
with 1.53 Pfor the previous month. There were 8 security violation incidents
during the month, continuing the unfavorable trend.

Traveling auditors from Accounting Services began their audit of Hanford
Laboratories Operation during February.

Tentative budget estimates of personnel by components and assignments were
submitted to Contract Administration. Closer estimates are dependent upon
decisions as to levels of HAPO research and development and the allocation of
the work among HAPO compcnents.

Four favorable FY-1957 budget adjustments in the total amount of $337,500
relieved part of the =xtreme pressure on the Operation to ccmplete the year
without overruns.

Horki

Manager
HANFORD LABORATORIES

— A S"‘C?CED
Y. b PR I —
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REACTOR AND FUELS RESEARCE AND DEVELOPMENT OPERATION

TECHENICAL ACTIVITIES

A. FISSIONABLE MATERIALS - 2000 PROGRAM

1. METALLURGY PROGRAM

Corrosion Studies

Reaction of Ur=mnium with Organic Coolants. Studies of the reaction of
uranium metal with orgenic coolants to form uranium carbide have been
reported in recent months. During the month tests were conducted to
study the conditions under which the reacticn occurs and how it might
be controlled. It has been shown that hydrogen pressure in a closed
autoclave system has a very strong effect on the rate of reaction be-
tween the organic coolant and uranium metal. A bare uranium sample was
attacked only after 21 days in monoisopropyl biphenyl at 400 C in a
system vented regularly to maintain the total pressure below 200 psig,
while a corresponding sample was completely destroyed in seven days in
a closed system in which the pressure built up to 750 psig. Uranium
metal pieces ccmpletely canned in aluminum are perfectly protected,
vhile pieces canned in imperfect (or pre-defected) cans are largely
protected. A sample with a 1/16 hole in the can showed no swelling
after 28 days in monoisopropyl biphenyl in a vented system at 40O C,
while a corresponding piece in a closed system was badly swollen after
17 days.

Eutectic Mixtures of Organic Coolants. French and Epstein(l) of KAPL
have suggested that eutectic mixtures of purely arcmetic hydrocarbons
be used for reactor ccolants rather than arcmatic compounds with po~
tentially vulnerable aliphatic sidechains (such as monoisopropyl bi-
phenyl). Calculations were made to determine the theoreticel vapor
compositions and vapor freezing points of these mixtures(2),

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

as previous mixtures have done.

A program has been started to verify several of the more promising
phase diagrems experimentally. Scme arcmetic compounds are on hand,
and others are being purified.

™ e e ® w® = @ @ ®m ® W @ m wm m W e w @ @ W™ o w E w w® =m E®m W e e w w w = =

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

(2) BW-L8427, "Boiling Points, Vapor Compositions and Freezing Points
for Scme Aromatic Hydrocarbon Mixtures,” H. C. Bowen and C. Groot,
2/13/57, (Unclassified).
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Effect of Aluminate Ion on Corrosion Rate. Recent experiments have
indicated that a basic solution of aluminate ion inhibits the uniform
corrosion of aluminum. Laboratory tests and ELMO-9 tests are cur-
rently under way to verify this effect. Samples of 1245 aluminum
which were exposed for two weeks at 90 C to a solution of 0.25 ppm
aluminum of pH 8.9 were corroded to the same extent as samples exposed
to neutral distilled water. This corresponds to a 10-fold reduction
of the corrosion which normally occurs at pH 8.9.

Effect of pH on Corrosion. Experiments are under way to determine the
pH of minimum aluminum corrosion at temperatures up to 350 C. Coupons
of aluminum enclosed in six stainless steel tubes containing 0.2 M
acetate buffer solutions of pH 3, 4, 5, 6, 7, and 8, and

maintained at the desired temperature in an autoclave. At 300 and 280 C,
the minimum corrosion occurred at pHE 3. The pH 4 solution was only
slightly more corrosive. At 250 C, the minimum corrosion occurred at

pH 4.

Effect of Galvanic Current on Corrosion of Aluminum. Galvanic accel-
eration of aluminum corrosion does not exist at 125 C in potable water.
Several experiments were conducted in which three coupons of 1245 alum-
inum were corroded in an autoclave in mixed tap water and distilled
water under conditions of low flow. A bettery connected across two of
the coupons made one of them the anode and the other the cathode with
about a one volt drop between them. ZExposures were made for various
periods of time from two days to five weeks. There was no consistent
difference in corrosicn between the anode, cathode, and control samples.

Corrosion of M388 and MLOO in 363 C Water. Uniform corrosion rates of
M358 and M4OO aluminum alloys in recent low-flow autoclave tests at
363 C are greater by a factor of two than those in static systems.

Static corrosion tests at 363 C, now in the fifth month at Hanford,
indicate that the intergranular corrosion rates for M388 and M4LOO are
24 apd 14 mils/yeer, respectively.

Detecting Surface Inclusions in Aluminum by Autoclaving. Autoclaving
of fuel elements has proven to be a sensitive test for many surface
imperfections in the aluminum jacket. The current minimum autoclaving
cycle of forty hours delays the information obtained in this test
about two days behind the production of the fuel element. This un-
desirable lag time might be cut down if it could be established that
a shorter cycle provides 2s semsitive a test and as corrosion-
resistant a film on the aluminum as the current forty-hour period.

To this end, inclusions of several foreign materials were introduced
into aluminum coupons by pressing. These coupons were heat treated,
quenched, etched, and autoclaved in a manner similar to process fuel
elements. The forty-hour autoclave treatment was interrupted at two,
six, and 13 hours and the coupons photographed. A comparison of the
various pictures disclosed that the appearance of the inclusions has
not chenged appreciably in the period 13 <o 4O hours. No new inclu-
sions appeared after six hours of autoclaving.

£ | 1231889 INETEERI
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Radicmetallurgy Examinations

Post-Irradiation Annealing Studies of Uranium. The investigation of the
effects of post-irradiation annealing on irradiated uranium wes continued
by anneeling two samples, having 618 MWD/T exposure, for two hours in the
gamma phase region (900°) and then furnmace cooling.

A comparison of the pre and post annealing properties revealed thet
pumerous macrocracks were formed in both samples by the annesaling and
there was a maximum observed change in linear dimensions of two to three
percent. The density of the meterial after annealing was 18.627 g/ce,
as compared with 18.860 g/cc for a similar piece of unannealed material,
and the bardness decreased from 61.0 to 55.5 Rockwell,.

High Level Examination and Cut-Off Cell (Project CG-682). Authorization
of the remaining design funds for Project CG-602 was received on Feb-
ruary 1, 1957. The project design is being rescheduled and design com-
pletion is expected by June 1957. Previous cell wall thickness calcu-
lations indicated that 13-inch thick cast iron walls would reduce the
radiation level to 6 mr/hr at the outside of the cell. However, these
calculations were found to be in error and at least 22 inches of cast
iron shielding will now be required.

Fuel Element Test Reactor - Preliminary Design Studies

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

Preliminary Engineering Data March 1
Preliminary Design Scope May 15
Scope Specificaticns, Rough Draft July 1.

Pover Level. It has beccme apparent that the power level of the FEIR
cannot be higher than 150 to 200 MW if “<he cost of the reactor does not
exceed the amount requested in the budget. Since this reactor would bde
constructed on a limited budget, special facilities such as =mall test
coolant loops will not be included in the basic reactor design.

Core Design. Three alternate core designs under consideration are:

1. A graphite moderated reactor with 158 tubes arranged on a 10-inch
square lattice. The size of the core is approximately 8x8xlL feet.
A criss-cross lattice is used with fifty tubes oriented vertically
and the remainder horizontally. The active zonme length of all
tubes is eight feet.

2. A graphite moderated reactor with 156 tubes arranged on a 10-inch
square latlice. The size of the core is approximately 10x10xl2
feet. This alternate also has a criss-cross lattice with forty-
eight vertical channels and the remainder horizontal. The active

- zone length of all tubes is ten feet.

3. A heavy water moderated central zone with graphite moderated side

fringe zones. The core size, number and arrangement of tubes,

1231890 INUUDIY
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and active zone length is the same for this alternate as for (1).
Selection of the alternate which will be scoped in detail will be
based on an analysis of the construction and operating economics.

Various arrangements for structural support and assembly of moderator,
thermal shields, and biological ("B") shields were svudied. The accom-
modation of vertical and horizontal process tubes will utilize four
of the six faces of the unit. Preliminary studies indicate the feas-
ibility of separating three of the four faces from the supporting "B"
shield frame to permit thermal expansion. Because the fourth or
bottom face will serve as supporting member for the moderator, limited
movement and control of thermal expansion will be necessary.

Cooling System. Consideration has been given during the past month to
the selection of an cptimum cooling water supply system for FETR.
Planning is necessarily fluid because of the preliminary nature of the
reactor. Present plans call for the possibility of single-pass cooling
with process water for the entire reactor and an availlable supply of raw
water sufficient to cool most of the reactor by use of liquid-liquid
heat exchangers. The actual split between single-pass and recirculation
cooling will change with time, depending upon the needs of potential
customers. It is thought that few if any recireuwlation loops will be
initially installed unless specific requests are received for tbem.
Future recirculation loops would be supplied by the customer with FETIR
supplying raw and deionized water for the loop. For purposes of cost
estimation the maximum raw water flow from the river has been set at
about 30,00C gpm, with about 10,000 grm of this flow available for
process water.

Structure. A preliminary investigation of a contaimment structure for
the FETR was started. Comparative studies will be based on builldings
with gross volumes of 1,000,000 cu ft designed to contain a pressure
surge of up to 25 psig. Spherical and cylindrical shepe buildings

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

Lattice Studies. A flux pattern was computed for the FEIR on the basis
of 8 10x10x17 lattice unit design. A buckling of 50 was assigned to
the center region. The buckling required from the so-called driver
region was found to be zero. The four rectangular faces of the reactor
vere enriched with UR35-a1 material, but the ends had no enrichment.
This divided the reactor into 27 regions. The average flux was then
cealculated for each region and from this, the power.
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# Uranium Power Total

No. Region or Equiv. MW MW
1 High-flux region- center Los50 36.23  36.23
2 " sides 1400 8.57 17.14
2 " top & bottom 145k 8.90 17.30
b " edges 4g93.33 3.02  12.08
2 Driver regions- centers 1320 5.73 11.46
L " top & bottom LLo- 1.31 5.2L
L " edges 704 2.09 8.36
8 " corners 146.66 b 3.52

A total of 111.8 MW, excluding the materials test facilities, is ob-
tained by summing the last column. The fraction of the reactor
oceupied by enrichment (57%) is considered undesirably high and further
studies employing larger core dimensions or D,C moderation have been
initiated.

Calculations were mede on buckling of graphite lattices using X-process
tubes and 1.336" slugs, enriched uniformly to 0.94% U-235, on a 10"
spacing for graphite densities of 1.4, 1.5, 1.6, 1.7, 1.9. These cal-
culations were mede with and without graphite stringers surrounding the
fuel tubes.

2/cm3 Without With
Graphite Density Stringers Stringers
1.4 6.8 151.3
1.5 71.3 160.8
1.6 76.7 171.5
1.7 82.6 178.6
1.9 187.2

These buckling values are much too low to solve the problem in view of
the required (critical) buckling of 227 for the entire reactor. The
utility of 0.94% enriched uranium fuel is considerably improved in
lattices with smaller spacing and higher graphite density than those
considered so fer and is particularly attractive with Dp0 moderator in
part of the reactor. A report on these results is being prepared.

Basic Metallurgy Studies

Radiation damage to the crystal structure of molybdenum is under inves-
tigation by an enalysis of the x-ray diffraction lines. Specimens
irradiated to various exposure levels up to a maximum of 1.2 x 1020 nvt
fast flux reveal increasing broadening of the lines with increasing expos-
ure. The lattice parameters, however, first increase with exposure and
then revert to approximately the unirradiated values for maximum expos-
ures. The dimensions of the body centered cubic unit cell increases to
& meximum of 0.05 percent above the unirradieted values at exposures of
6.0 x 1019 nvt and then decreases to a value that is 0.004 percent less
than unirradiated values for exposures of 1.2 x 1020 nvt. A measurement
of all possible interplenar spacings shows that this phenomenon is non-
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preferential in nature. This observed shrinkage of the unit cell at
high exposures is not reedily explained by exlsting theories on radi-
ation damage. Initizal annealing studies are in progress in an attempt
to determine the types of damage that have occurred during irradiation
by observing the kinetics of the recovery process.

In conjunction with studies in the preparation of high purity uranium,
a small charge of high purity electrolytic uranium was fused into an
eight-gram button in the NRC vacuum furnace. Analysis of the uranium
button indicated an increase in the iron carbon and silicon content
compared to the original dendrites. Much of this increase is attributed
%0 the inclusion of "finmes" with the large dendrites in the charge and
also to the present method of storing and cleaning the electrolytic
uraniwm prior to melting. Further melts will be attempted. Work hes
been done to eliminate uranyl chloride that may be present in the salt
system. Potassium sulfide 1s added gndqthenfollowing reacticn is,pos-
tulated: 2UO,Cly + 3K,8 + 4Cl, (gas2iCQ © 5 2UC1; + 6KCL + S (gas)
+ 2805 (gas). This conversion eliminates deposition of urancus oxide
at the cathode. Investigatica of this process will continue.

The study of reacter induced changes in the microstructure of fission-
able and non-fissicnable materials is continuing in order to substan-
tiate present hypotheses and theories of radiation damage. Two addi-
tional precharacterized and replicated metallographic specimens of
uranium irrediated to an approximate turaup of 0.06 and 0.09 percent,
respectively, have been replicated. For further comparisons each
specimen has been etched by ionic bombardment and replicated. Prepar-
ation and analysis of these replicas by optical and electron microscopy
are in progress.

Incidental to the study of the diffusion of xenon in silverl, experi-
mental data became available permitting the calculation of the thermal
neutron absorption cross-section for xemon-124. This value is T4 barms
based on an experimental half-life of xenon-125 of 19.3 bhours at a
gam%a energy of 0.19 Mev and an average integrated exposure of 1.19 x
10+° nvt. Data and methods of calculation may be seen in IW-48728 {to
be published;.

New Muel Element Development

~Fuel Element Inspection. Further improvements have been made in the
inner tube Frost Test equipment to permit attaimment of greater power
output. The impedance of the inductor loop wes reduced to the ultimate
minimuwn by encesing the fuel element being tested in an intermally
insulated, externally water-cooled brassg tube electrically connected
to the bus bar leading to the remote end of the removable inside in-
ductor tube. With this arrangement the sensitivity of the test is
increased and the time required in completing esch test run is apprec-
iably reduced.

- Evelustion of Sylvania I&E Fuel Elements. A shipment of 192 vacuum
bot-press canned I&E slug-type fuel elements fabricated by the Sylvania
Eleectric Products Company has been received for testing and evaluaticn.
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To date these elements have been checked for dimensions, surface
quality, closure soundness (Dy-Chek), and external Frost Test. Owing
to the post-pressing cleaning treatment given these elements at Syl-
venia, the surfaces are undesirably rough and irregular. Eight 0D
Frost Test rejects were found and 35 leaky closures as determirned by
the Dy-Chek test (subject to verification). The Sylvania elements
will be turned over to the Testing Methods group, Fuels Preparation
Department, for application of such tests as they wish to make, as
soon as they are ready to receive them. Thereafter, the elements
will be returned to us for continued evaluation tests, including ID
Frost Test, cap and base thickness measurement, well thickness deter-
mination, nickel thickness mapping, grain size and orientation tests,
and metallographic study of bonding layers and closures.

-

Wefer-Type Fuel Elements. Twenty-five hot-dip-canned washer-type slugs
were tested for internal and external bond quality. The OD Frost Test
found two with small voids (about 1/4" diameter) in <the ocutside bonding
layer, and two had constrictions in the inner tube which prevented
passage of the go-gage. Apparent neck-ins in the outer wall surface
were found by destructive examination to be asscciated with excessive
separation of two adjacent wafers during canning. The mechanism of the
phencomenon has not been determined.

The eight-inch I&E wafer fuel element that was irradiated in the HAPO
fuel element testing facility in the MTR to approximately 800 MWD/T
at 70-75 kw/ft has been returned to Hanford. On visual examination
of the specimen no unusual effects of the irradiation could be seen.
In several places it appears that the wafers have shifted slightly in
the transverse plane. However, there is a severe flattened section
on the outer edge of one end cap which suggests that the specimen has
been dropped from an appreciable height. A blow of sufficient force
to flatten the end in the observed manner would probably alsoc be suf-
ficient to cause a shift of the wafers. The rest of the examination
will be directed toward determining the nature and degree of any changes
that occurred in the specimen as a result of the irradiation.

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

The following observations were made on the pieces:

l. The maximum double-throw warp was 0.001".

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

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

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

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

As assistance to the presemt production process, elements rejected for

poor bonds are being hot pressed in order to produce bonding. Prelim-

inary tests using solid fuel element rejects show that voids present

in the bonding layer, as indicated by euto-radiographs, are completely

bonded after pressing. Further tests will be conducted to learn infor-
mation on diffusion bvarrier effectiveness, frangibility and flexibility

of technique.

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

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

A bvasket which fits the contour of the fuel element is provided to increase
coclant velocity. The fuel element has been autoclaved to check weld
closure, loaded into the basket and shipped. This irradiation experience
will guide the design of the KER fuel charge.

Fuel Designs for Use With Orgenic Coolant. Materials and methods are
being investigated for application to fuel elements for organic loop
testing. Cladding materials being considered are aluminum, megnesium,
mild steel, and brass. Uranium cores have been clad with each of these
materials for testing in ORA 1 (out-of-reactor organic loocp). It is
hoped that testing mey be conducted at 400 C and an initial evaluation
of corrosion resistance, mechanical behavior, metallurgicsl behsavior,
and the effect of pyrolytic hydrogen in the organic may be obtained.
Four test elements have been prepared by sizing and fusion welding the
closures, these being unbonded elements. A fifth test element has been
prepared by Al-Si dip canning in aluminum and hence is bonded.

Since magnesium appears to be a most desirable cladding material for

organic loop fuel elements, bonding studies between magnesium and ur-

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

& terpary Mg-Al-Si alloy. The bond was produced using furnace brazing

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

tained in A1-Si dip canning. Samples are being prepared for bend strength

and time-temperature stability testing. The bonding of uranium to iron

with the urenium-iron eutectic is also being studied. The extreme britile-
- ness of the bond observed in this system is unfortunate and the bond for:

this reason is not too promising.
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The making and testing of bonds between magnesium and uranium wes
started as a forerunner to the possible use of magnesium canned fuel
elements in organic cooled loops. A bond between uranium and magnesium
was made by two methods. One method involved hot pressing in a vacuum
at 450 to 500 C using Al-Si foil as an intermediate bonding material.
Specimens were bonded using 0.010" thick Al1-S1i foil; but, as expected,
the compound layers were extremely thick. A bond between a magnesium
and a2 uranium plate was made by dip cocating the uranium with a thin
Al-8i compound layer. The uranium and a magnesium plate were sandwiched
together, sheathed in Cu, evacuated and hot rolled at 40O C. This pro-
cedure causes bonding; however, the strength and gquality of the bond has
not been determined.

Indentaticn testing of magnesium and selected magnesium alloys 2s a
function cf time at temperature is being ccnducted as a measure of their
creep characteristics. The results of these <ests %o date indicate that
magnesium allicys are 20 better than pure magnesium for use as spiders,
ribs, supporting projections, ete., in the temperature range of 350-450 C.
If the stresses in megnesium supporting pieces are held to below several
bundred psi, and this should not be difficult, distortion due to creep
shouwld not be a problem.

Heat Transfer in Unbonded Elements. The contact coefficient of a Hanford
size uranium fuel element clad unbonded in 347 stainless steel was mea-
sured at a low simulated power of 2.3 kw/ft. The fuel element contains

a central cavity thet is filled with molten Wood's metal. The Wood's
metal is used to transfer heat from a specially designed immersion calrod
heater to the fuel element. In this par<icular test meximum power was
limited by voltage available from the high current power supply. Typical
results at maximum power gave a contact coefficient value of 1CCO btu/hr/
ft/OF. This value is very low and would result in high temperature drops
across the interface. Attempts to increase the power and thereby improve
the accuracy of the contact coefficient measurements are under way.

Stress Apalyses. A general method for calculating the thermal stresses
in infinite length cylindrical reactcr fuel elements, HW-46125, has been
described in previous reports of this series. The initial calculations
for several cases were tried during this month. Difficulties were en-
countered in obtaining the numerical results; thus the following altera-
tions were made in order to improve the method of numerical anelysis:
(1) the number of radial increments used in the solution were decreased
by a factor of two by using multiple point integration formulae. This
change balved the machine time used for each iteraticn. (2) A logical
circuit was introduced into the calculation of the strain hardening co-
efficient in order to assure the convergence of this calculation. This
circuit had to be used because +he variations of this factor gave numbers
beyond the range of the IBM 630 machine. This difficulty is due to the
form of the stress-strain relations and should not be present after the
initial increment is calculated.
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Self-supported Fuel Elements. Projections attached to fuel elements are
designed to support fuel elements concentrically in a process tube.

Three different fuel element types with supports are now being evaluated.
These include supports attached to standard "F" canned fuel elements,
supports attached to KER 1.8-inch diameter wafer fuel elements, and M388
jacketed fuel elements for KER. Twenty-eight M388 jacketed fuel elements
with supports are reedy for charging and a continulng program is now set
up to make possibly 200 more of this type of fuel element.

Hot Press and Vaccum Canned FMuel Elements. The work on thése alternate
canning metheds for prcduction .fuel elements has teen._ccompleted ‘2nd the
elements produced are reacdy for testing Iin reactors.

Comparison of Bond Strengths. Comparative bond strengths and bond
strength uniformity were determined on three different canning process
products -- hot-press, dip, and vacuum. Studs machined from 2S5 aluminum
rod were welded cnto the side of the fuel element with a Graham Stud
Welder in order to test the strength of the bond. The first samples
tested were hot-press bonds that yielded true strength data since the can
well immediately surrounding the stud was removed by a radial cut. These
bond strengths were consistently between 10,000 and 14,000 psi. Because
the dip end vacuum bonds were either too fragile or inconsistent and,
consequently, scme bonds fell apart, no radial cuts were made around the
studs. Hence, the bond strengths observed varied in magnitude from 6000-
16,000 psi on dip-canned elements and 6000-15,000 psi on vacuum canned
elements.

Welding Development. A welding process has been developed which mekes
controlled fusion welding in a high vacuum possible. This equipment
consists of a heated tungsten cathode designed to give off a large supply
of electromns, a high voltage supply frcem 3000 to 15,000 veolts to acceler-
ate the electrons to the target, and a focusing system which forms the
electrons into a besm with the focus point at the target. The beam of
electrons striking the target, or in this case the two parts to be fusion
welded, heat the area to be welded to the melting point and the two parts
are fused together. By moving the parts to be welded at the correct
speed beneath the electron beam, & complete closure can De made between
the parts to be joined. Zircaloy-2 end caps have been welded into 1/2
inch diemeter, 0.045 inch wall Zircaloy-2 cans with this process. Other
materials can be joined with this process, but to date very little work
has been done on other materials. A complete vacuum system and welding
unit is now being assembled by Fuels Fabrication Development to more
completely evaluate this process.

In the investigation of the roto-arc welding process it was developed
that the installation of a current-slope-time control unit has provided
close control over the welding cycle variables. This added instrumenta-
tion has enabled reproducible results to be obtained and allows for the
determination of the paresmeters of the system. The added control has
been responsible for an increase from five to approximately 7O percent
of acceptable welds on Al-S1 dipped cans. Three weld surfaces can be
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° produced, a domed surface similar to that produced by C. C. 3tone at
" Argonne National Laboratories, a weld bead similar to that produced by

the heli-arc process with a dull surface, and a weld bead with a clean
surface similar to that of the heli-arc process. Weld bead surfaces
can bYe controlled by proper spacing of the electrode and by control of
the current decay time. Surface <treatment of the element such as by
buffing with a wire brush or degreasing had little effect on the weld
quality. Cap thickness appeared to be fairly ecritical as the thinner
caps produced a hot%ter weld zone with more Al-Si contamination. Con-
tamination of Al-Si in the weld bead can be reduced dy widening the
weld zone or by forming a step in *he can at the braze layer. Pre-
heating “he element =o De welded at a lower power level appears o reduce
the contaminetion. Power in the range of 36-87 kilowatt-seconds must be
supplied to produce a weld of acceptable quality.

Matrix Fuel Element Development. Additional attempts to Zabricate J-Mg
fuel meterial by swaging have bYeen mede., Ia the latest trial an appro-
priate amount of Mg vas surrounded Ly uniform iron shot in an evacuated
iron can. Hot swaging a% 400 7 to about 20% total reduction caused the
end of the iron can to be pushed out and the can to split. The iron shot
was found to be embedded in the ceniral Mg rod, but the shot had heccme
bridged in a circular pattern. As a result *“he central vortion of the
material was solid Mg and the outer porticn, being solidly bridged ircn
shot, caused the irom can <o split.

Coaxial Fuel Element Jevelovmen“<. The irradiation of a coaxial fuel
element specimen in the HAPO fuel element <testing facility in the MIR
was begun January 11, and ccmpleted Jenuery 27, after ome reactor cycle.
The specimen parameters had Teen selected so that the inner uranium tube
would operate in the lcw gamma pnase and the outer tube would operate in
the alpha phase, based on ex-reacior xeasurements of the uranium-uranium
interface “hermal conductance wi<h no load. The specimen was returned
to Janford during the menth. The examination, which will Segin next
month, should provide an estimate ¢f the maximum temperature that was
reached during operation. Thus, :he interface zonductance can be
estimated and the information used “o plan a second irradiation. The
examination is planned to include determination of dimensional changes.

Insulated Fuel Elsments. Taree cored insulated arznium fuel slements
have been cperating in a XW through-nole for over a month without
inciden%. Power of these elements is about 40 kw/f% and current ex-
posure is in excess of 130 MWD/T. The dummy charge and test assembly
which was irradiated in the XW thrcugh-nole prior to the loading of <he
uranium Zuel elements has teen received at the Radiometallurgy facility.
Post-irradiation examination is scheduled for +he determination of any
unusual corrosion or mechanical damage suffered during irradiation or
at discharge.

MTR Fuel Test Facilitiy. The zored thermocouple fuel element with two
internal thermocouples for the measurement of temperature, power, and
flux asymmetry in the MTR test position hes completed its exposure and
has been returned +o the HAPO Rediometallurgy facility. The thermo-
couples indicated about cne percent temperature difference between the
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inner surface of the cored uranium adjacent to the reactor center and
the surface away from the center. Post-irradiation examination of
this thermocouple piece will be made to study the thermocouple’'s
condition and position.

REACTOR PROGRAM

Coolant Systems Develorment

Single Pass Coolant Develorment. A standard fuel element being exposed
to pH 6.0 process water in a 1706-XE tube ruptured and caused an outage
cf the XE Reactor. Examinstion of the rupture showed it <o be a core
failure and not related to any corrosiocn effects. Corrosion data from
previous 1706 tube discharges indicate that rates in pH 6.5 process water
are about one-half those in normel pH 7.0 water; there is some evidence
that aluminum corrosion rates at pH 6.0 are higher than at 6.5, although

still below 7.0.

Evaluation of M388 aluminmum cladding for regular production fuel elements
continued. Four tubes of slugs in H Reactor for ~orrosion evaluation
reached an average exposure of 650 MWD/T.

Pressurized Water Technology. Three simulated fuel elemen:t rupture tests

were conducted using prototype XER fuel elements and tube gecmetry. One
test used a massive uranium, I&E {Cow) slug with collapsible rails.

After 6-3/b4 hours exposure at 200 C, the pin-holed slug stuck in the tube
and required 5000 psi for discharge. Two wafered {Elephant) slugs having
3/16 inch wefers were tested. The first ruptured after 1-1/2 hours at
280 C; it was not stuck in the tube. The second rupture occurred after
3-1/2 hours at 240 C. A portion of this slug remained in the tube and
could not be removed by hand.

Additional data were obtained on aluminum corrosion at elevated tempera-
tures. After 1500 hours at 300 C, M388 alloy exhibited a corrosion rate
of 0.2 mil per month in phospbate inhibited water at pE 4.5. At 150 c,
pH 3.5, a rate of 0.01 mil ver month was observed. Further confirmation
was obtained showing that a high aluminum surface-to-water volume ratio
has an inhibiting effect on corrosion.

The sampling and analytical requirements for all pressurized water
systems in 1706 Building were reviewed and evaluated. An improved
System was installed in each XER loop to permit remote sampling.
Specialized equipment for continuocus analysis of bhydrogen coancentration
and for detection of "crud" concentration was put into operation. o en-
gble evaluation of the equipment for reactor applications. In addition,
ccmprehensive chemical and radiochemical analytical requirements and
schedules for all coolant system test facilities were developed and
placed in effect.

KER Program. Shakedown operation of the KER systems continued. Two of

the loops are now considered ready for in-reactor operation, and %this
step is scheduled to occur at the next reactor outage. An analysis has
been completed to determine optimum initial tube charging pattern based

EBB prerassifiio -
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on the heat gemeration distribution, available pressure drop, and the
overall KER program obJjectives.

Organic Coolant Technology. A summary report was prepared which pre-
sents pertinent available technology on organic coolants. Application
to a typical plutonium production reactor is discussed. A report has
been submitted for comments by interested organizations.

Gas Coolant Technology. Preliminary evaluation of gas coolant systems
for Hanford reactors has been initiated. Many of the problems involved
are associated with meterial compatibility and component performence in
‘high temperature gas systems. The experimental investigation of threse
problems appears to be a logical step towards broadening the base of
reactor technology at Hanford. To this end, a budget study of a small
gas coolant test facility was prepared, and a review of the avallable
literature is under way.

Thermal and Hydraulic Studies

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

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

to 40, 60, and 30 percent of initial flow. As indicated in the descrip-
tive report issued, shutdowns free from serious herm to the reactor would
result at this power over the range of flow reductions even if present
Panellit protection limits were relaxed. A preliminary test was performed
to determine the transient response of an individual process tube system
to a step power increase sufficient to initiate flow instability. It

was found that low flow rates (50 percent of initial) occurred about
fifteen seconds following a step power increase of &4 percent (from 750 KW
to 1250 KW) and that a Papellit trip would have resulted within about

five seconds following the tube power increase.

Slug Coocling Ancmalies. Analytical work was campleted and a report
issued concerning the temperature distributions within solid slugs sub-
Jjected to a serious but localized surface cooling anomaly. From these
studies it appears that past anomalies by assuming localized areas of
perfect insulation may have led to overly pessimistic prediction of
maximum jacket temperaztures.
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PURITY OF LOW DENSITY GRAPEITE

Bar No Purity (dih)* Density (g/ce) .
1&2 +0.890 1.23

3& 4 +0.940 1.24

5 & 6 +0.939 1.22

7 &8 +0.5k44 1.23

9 & 10 +0.910 1.24

11 & 12 +0 .80k 1.23

13 & 1k +0.906 1.22

15 & 16 +0.876 1.22

17 & 18 +0.958 1.2

* "Delta In-Hours," compared to a USO graphite
bar employed as a reference standard.

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

Surface
Percent Exposure Area in R
Sample Oxidation in MWD/CT m2/gm Pore Radii in & Le im

61-66 0 0 0.20 20, 1koO L6s
61-16 5.0k 0 0.47 160, 17 520
61-T7 11.35 o} 1.23 15, 290, 70, 180 530
90-206 0 o) 0.27 190 Léo
50-11 - Llok 1.14 20, 120 260

These tests show that oxidation rapidly incresses the surface area. It
also increases the average crystallite size as a result of preferential
oxidation of the smaller crystallites. Although the results of pore
size calculations are not conclusive, in gemeral it appears that oxida-
tion results primarily in an enlargement of existing pores. The re-
appearance of very smaell pores afier 11.35 percent oxidation is probably
the result of increasing the availability of previously unavailable
internal void volume. In contrast, high temperature irradiation, while
increasing the surface area, results in a smaller average crystallite
size and smeller pore radii as a consequence of crystallite breakup.
Crystallite breakup also acpounts for the increase in surface area, since
many smell particles will have a much larger surface area than a few
large particles.

The results, to date, demonstrate that a previously proposed method of
- determining the extent of oxidation of the graphite moderator (HW-33738)
is not valid, for it cannot be determined to what extent the surface aresa
was increased by oxidation and to what extent by high temperature irrad-
iaticn.
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Radiation Effects on Plastics and Elastamers. Two reports have been
issued on the effects of radiation on plastics and elastomers.
EW-47577 describes the effect of dose rate on plastics over the range
104 o 107 r/hr. HW-LB732 contains the effect of stress during irrad-
iation in air apd in a vacuum.

Struectural Materials Development

Substential progress was made by several vendors in developing pro-
cesses applicable to producticn of B-D-F size ribbed Zircaloy process
tubes. Two approximately 20 feet long lengths of 2-D-F size ribbed
Zirsaloy-3 process tubes were prcoduced this month by Allegheny Ludlum
Steel Corporation. The tubes reporiedly were sound and free of rid

or wall defects, and with the exception of wall ecceniricity, were to
dimensional tolerances. The successful fabrication of the two lengths
indicates that the procedures develcped by Allegheny Ludlum for ex-
truding and tube reducing ribbed <ubes should be satisfactory. In
addition to the above, material for eleven tubes has been processed
through the second tube reducing operation without difficulty. Studies
are being conducted to modify Allegheny’'s process <0 decrease the vari-
ation in wall thickness and to reduce costs.

Seven short lengths of ribbed Zircaloy-2 process tubing were fabricated
by Superior Tube Company using *“ke technigue of double tube reducing
extruded tube blanks. The lengths of the tubes produced ranged from

12 feet to 16 feet. An inspection of the tubes that was made by
Superior personnel, using a boroscope and penetrant dye techniques,
indicated no readily detectable material failures had occurred. No
Zircaloy-3 tube bHlanks were processed because of the inability to
insert “he first stage tube reducing mandrels into the extruded blanks.
In addition to minor operating problems which remain to be solved, a
sericus rash of mandrel breakage incidents must be explained and elim-
ipated. Sclutions to these problems will probably require a new mandrel
design.

The fabrication of ribbed strip by Sciaky Brothers for Order IW-T7934
was completad this month. Approximately 200 feet of unalloyed zirconium
and 225 feet of Zircaloy-2 ribbed strip were produced by seam welding
techniques. Metallograpnic examination of the joint between the rib

and strip revealed a sound weld structure, 2xcept at fthe axtreme edges
of the rib. The ribbed strip will subsequently be roll formed and
welded into tubing by Treat Tube Company.

Approximately 50 feet of B-D-F size zirconium and Zircaloy process tubing,
welded by the New Rochelle Tool Company on Order H7K-24881, has been
evaluated. The "Thermatocol" welding process used by New Rochelle appears
to be a satisfactory method for welding long lengths of Zircaloy tubing.
Metallographic examination of welded tube joints revealed that <the
welding process produces an extremely narrow weld and heat-affected zone.
Analysis of tensile testing results indicates that the weld and base

terial of Thermatool welded zircornium tubes have equivaelent yield and
tensile strengths.
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Two 50-ft ribless KER size, Zircaloy-2 process tubes and four short
lengths were fabricated by Bridgeport Brass Company with apparently
good results. No drop in hydrostatic pressure was observed in a
three-minute hydrostatic test at 1800 psi. A preliminary examination
of the outside surface of the tubes by Bridgeport personnel did not
indicate the presence of cracks, tears, or material defects.

An apparatus has been designed for vacuum degassing and for controlled
hydrogenation of zirconium tensile specimens. The glass construction
is an estimated 70 percent ccmplete. A suitable furnace and quartz
combustion tube remain to be set up before outgassing of the apparatus
and trial hydrogenatlions can cammence.

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

Zircaloy -2 Tube Specime ns_irbm H . lLoop. - Metallographic examination

of the center sections of & Zircaloy-2 process tube from the E Loop
Facility was completed. Microscopic examination revealed the metal to
be 70 to 80 percent cold worked, but no other unusual conditions were
cbserved. Chemical anelyses, which are partially ccmpleted, show the
hydrogen content in two samples 196 inches and 297 inches from the
rear van stone flanges to be 25 and 32 ppm, respectively.

B. WEAPONS - 3000 PROGRAM

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

REACTOR DEVELOPMENT - LOOO PROGRAM

1. PLUTONIUM RECYCLE PROGRAM

Plutonium Fuels

Radiographs of the first PRP plutonium-aluminum castings for the PCIR
tests indicated internsl voids due to shrinkage upon cooling. Ten
castings were recast using a tapered mold and a different mold heating
arrangement to eliminate the shrinkage problem. Radiographs of the
reprocessed rods show only two reject rods out of the seventy-eight
that were cast. The good rods from the first pcur have been machined
and machining bas commenced on the reruns.

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

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

These first irradiations will be conducted in the MIR and the first
Pu-Al capsules are scheduled to begin irradiation on 5/1/57. The 23L4-5
Chemical Development group has started work on producing mixed crystal
oxides for this program and the Plutconium Fuels group is planning on
installing the minimum amount of equipment required for the fabrication
of oxides.

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

UO2 Fuels Development

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

Four Zircaloy-2 clad UOp fuel elements were made as part of an experi-
mental study. Both hot and cold swaging techniques were tried. A
detailed report of this study is being written.

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

A process was developed by which approximately 350 pounds of 0.50L-
inch diameter uranium oxide pellets 0.5 to 1.1 inches long were cold-
pressed, sintered and ground to size for testing in the PCTR. The
pellets were prepared from Mallinckrodt normel uranium oxide and
Mallinckrodt special ceramic-grade uranium oxide. Satisfactory pellets
having average densities of 92 percent of the theoretical density of
uranium oxide were prepared from both oxides. The density of each
pellet was determined from its weight and length using a densitometer
designed and constructed especially for this purpose.

&3
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Ceramic Fuels Development Operation will provide uranium oxide fuel
elements for PCTR tests planned in surport of the Flutonium Recycle
Progrém. Rod-type elements are being fabricated for cluster tests.
One hundred thirty-three outer buffer rods (34-1/8 inches length),
thirty-eight end buffer rods (8-3/8 inches length), nineteen sealed
and five demountable test rods (16-3/8 inches length) are currently
in final assembly and testing stages.

Extrusion is being investigated as an alternate method of fabricating
UO, fuel elements. Previously, TCy rods have been fabricated with
densities over 90 percent using bcth Mallinckrodt AEC-grade a2nd ceramic-
grade powders althcugh internal cracking n8d seriously bampersd ihe
sintering of the ceramic-grade material. During the past month addi-
tional ceramic-grade material has “een extruded and sintered with
considerably :improved results. Iensities cver Gk percent of theoret-
ical have been obtained. Lengths up %o 18 irnches have been sintered,

though slight warpage has prevented the grinding of such lengtias.
Extrusion of zeramic-grade O, appears promising Secause of resulting
high sintering rates and sintered demnsities al<though the results <0
date have not 2lways been reproducible hecause of the varying charac-
teristics of this material from lot %o lot. Additiocnal work is planned
o further determine the feasibility of extiruding ceramic-grade JOs.

Two internally and externally cccled 0y fuel test elewents have been
discharged from the MTR following cyecle 32. This completes *“he first
successful irradiation of massive UOp in ~his gecmetry. The irradi-
ation test was conducted as part of +he »rogram for design, fadbrication,
and evaluation of nested tutular fuel =lsments for <ae PRPR. The two
test elements produced an average power of SO kilowatis per fcot. This
represents an average power density of 10.2 xilowatts per pound of UOs.
Because of the flux asymretry existing in the 2F3-4 facility, the true
power density of the hctiter element was cver 1) kilowatts per pound of
UC2. These figures mey be zompared with 2 normal maximum power deansity
0of 8.6 xilowatis per pound J0y zalculated Zor <he nested tudular fuel '
elemen*t in the FRPR.

One purposely defected intermally and exterzally zcoled fuel element has
been assembled. The element consists of a iUGp zore, 1.410 inches OD,
0.475 inch ID, 4.0 inches long, ciad in Zirecaloy-2 aaving aa inrer wall
thickness of 0.035 ineh arzd an outer wall <hickness of 0.020 iach. A
0.01lk-inch diemeter hole was 3rillad shrcugh the outer wall at adbcut
the amidpoint. The e=iement was <horoughly waterlogged, autoclaved, and
shipped to the MIR iz a water-filled =2cntainer. 3Reector Safeguards
Committee approval nas been obtained for insertion into the GEH-4
facility, presumebly during cycle 384 (Marsh 11, 1957). This experiment
is in support of the PRP fuel element 2valuation program. The purpose
of the irradiation is <o determine the effact of rapid reacior startup
on a defective UOp fuel element. The MIR will be rapidly raised in
steps of 10 megawatts power generation tc at least 20 megawatis. The
calculated meximum UOp core temperature at 20 megawatts is 1000 C. The
duration of the experiment /aprroximately ome hour) will be determined
by the capacity of the radioactive waste “ank of <he GEH-4 facility.
Facilities for performing experiments of onger durstion will not e
available until the ETR locps are in operstion.

Sav N < -—
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A Zircaloy-2 capsule containing U0, and having a controlled gap between
U02 and cladding varying between 0.0Cl inch and 0.011 inch was irradi-
ated in the MTR durirng cycle 81. The estimated effect of these clear-
ances was to cause meximum core :temperatures of 1LOO C and 28C0O C in
regions of 0.006 inch and 0.0ll inch gap, resEectively, when irradiated
at the requested unperturbed flux, 1.65 x 1C1%, fThe actusl flux was
found *o exceed this by about 20 percent. The capsule was secticned
at the point calculated to have operated at the highest core temperature.
A central zome of reerystallized U0, was observed surrounding an axial
void of approximately 0.020-inch diameter. Such voids are caused by
relocaticn of UQp toward the cooler zone at temperatures near melting.
These results show our methods of core temperature calculation to be
effective, though scmewhat conservative.

Mechanical Equipment Development

The zomplete mechanicael development program for the PRPR has bteen scoped.
Preliminary scoping is under way for the test facilities required to
carry out this program.

Following notice from Advance Engineering Operation that the PRPR process
tube inlet assembly design is firm, preliminary steps have been taken to
initiate the fabricatiocn and testing of these compounents. Fabrication
of the test sections will begin in early March when suitable zirconium
tubing arrives on-site. The required testing will be carried out in
EIMO-T.

In order to assemble the process tube inlet comnections, high torque
requirements will be necessary to insure that the gas seal and flared
tubing are leak-tight. A recommendation was made to flatten the cpposite
sides of the inlet fitting to provide a wrench hold as the process tube
is not supported at the inlet end and is not keyed against rotation at
any location. Plans are under way for the development of the workable
tools for making the process tubing connections using mockups of the re-
actor inlet and outlet faces.

Detailed design of the components of the PRPR one tube prototype facility
continued during the month. Comments were transmitted to Comstruction
Engineering Operation personnel on the facility's instrumentation pres-
surizer, heaters, heat exchangers, and make-up tank. The flow rate of
the facility has been increased frcm 100 to 150 gpm %0 simulate the in-
creased flow to the actual reactor tubes.

The preparation of the drawings and specifications for the process tube
test shaft for the 314 Building have been ccmpleted. All drawings have
been received for HLO approval.

Structural Materials Development

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

cation of four prototype PRP process tubes; however, it now appears that
an April delivery is more realistic than the previous estimate of March
1957. Allegheny Ludlum has proposed an alternate method of fabrication
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thet will include forming the tapered bottom end as an integral step
in the process. Action will be taken on this proposal when a firm

price quotation is received.

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

2000-pound drsw bench.

Shim Control Bead Chain. Approximately 30 feet of Zircaloy-2 bead
chain was satisfactorily fabricated by Auto-Swage Products, Inc. The
dimensions of the beads were about 1/4" diameter by 0.018" wall thick-
ness. The work was performed to investigate the feasibility of fab-
ricating 3/4" diameter bead chain with a bead wall thickmness of 0.050"
from 2 zirconium-hafaium alloy. The 3/&" zirconiuwm-aafnium alloy bead
chain has been provosed as a shim control for the PRP reactor. Tensile
tests on & sample of the 1/4" chain indicated that a »reaking strength
of 98 pounds could De obtained with the dumbbell and bead 3design that
was utilized.

Plutonium Fuel Cycle Analyses

Recycle Applicability. The preliminary study of the applicability of
recycling plutonium to diffsrent reactor designs has been completed
and a report is being prepared. It I1s concluded that Plutonium Recycle
can be applied to pressurized water and boiling water type reactors.
Calculations are besed on the evolution of equal amounts of heat gen-
erated inm a given resctor whether enriched with uarnium-235 or plutonium.
When applied to thermal reactors this assumption approximates equal re-
activities for both types of enrichment. The high ernriclment levels of
small dismeter sodium-cooled, graphite-moderated resctors such as SRE
appear to require too high a conversion ratio to operate successfully
with the plutonium recycle concept. Larger sodium-cooled types may be
feasible.

Recycle Costs. Fuel cycle costs were estimeted for <he PWR, EBWR, and
SRE reactors of the AEC reactor development program. If the cost of
plutonium is assumed to be only the cost of purifying, alloying, and
Jjacketing the cores, then +the fuel cycle costs using current technology
for plutonium enrichment are estimated to be between 1.5 and *two times
the cost of uranium-235 enrichment. Technological improvements in
plutonium fuel element fabrication expected before 1960 as a result of
current research and development should reduce plutonium fuel costs by
at least a factor of two. '

Use of Stainless Steel with Recycle. Calculations on the relative
neutron economy of stainless steel for use in jacketing and process
tube material have been completed. Results indicate that its use in
thermal reactors is definitely restricted. The following fuel element
types were considered: cluster, solid cylinder and inverted cluster.
In general, the inverted cluster appears to be the most attractive on
an economic basis. A report on this study will be issued shortly.
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Experimental Reactor Design

Calandria and Reflector. Three different schemes of calandria design
have been drawn and prints issued for comment. The second scheme,
which is presently favored, calls for a liquid type reflector which is
separate from the moderator. The reflector fluid would be either light
or heavy weter. This scheme also brings the top gas balance lines

down through the reflector tank, the dump chamber, and the bottom
shield in a nearly straight line connection to the heavy water storage
tank. This arrangement should provide & minimum scram or moderator
dump time. Details of the calandria and reflector design are being
drawn on the basis of this scheme.

Reactor Piping. New jumper layouts for the 85-tube reactor are shown
in the revised drawings SK-1-6121 and SK-1-6130, and the new tube
numbering diagram is given om SK-1-6141. Although total 220 flow is
less in the 35-tube reactor, the flow per tube is greater. A restudy
of piping sizes indicates that it is desirable %o increase jumper size
from 1-1/2" OD to 1-3/4" OD, which can be accommodated with the eight-
inch lattice spacing. A 10" pipe will be used for the ring header.
Inlet piping and valves will remain 1-1/2" pipe. Maximum Do0 velocity
in the system is 23-1/2 fps, occurring in the ring headers at the points
of meximum flow. Velocity in the jumpers is 23 fps. DpO inventory
from header to header is about 1000 gallons, roughly half that of <the
151 tube reactor.

Process Piping and Equipment. A flow sheet of the D20 piping system,
SK-1-0232, was issued for ccmments during the month. Incorporated in
this flow sheet was a scheme for isolating the primary heat exchanger
and pumps following shutdown of the reactor and for cooling of the
reactor through a low-flow system utilizing a flask tank. This system
would permit rapid coecling of the reactor without subjecting the heat
exchanger and pumps to excessive thermal shock.

Revisicns to “he flow sheet are continuing in efforts to find the
optimum system for the reactor.

Work is continuing on a report covering the evaluation of liquid-liquid
and liquid-to-boiling-liquid primary coolant loop heat exchangers.

Work is continuing on the equipment and piping layouts, iscmetric piping
layout, steam and water piping, and boiler feed water piping.

Charge-Discharge. A new scheme of charge-discharge operations is under
consideration. This scheme, shown on SK-1-6253 Scheme C, should be less
expensive than previous schemes and should be simpler and faster in
operation.

In the previous scheme (SK-1-6253 Scheme B) the discharge cask was
raised and lowered into depressions in the floor to facilitate attach-
ing to the fuel element and to reduce radiation leakage. This methcd
required a two-piece shielding cover over the nozzles, one section of
which was removed for discherge operations.
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In the new concept only a single shielding cover will be required.
This method uses a non-rising cask which will be lower in cost than
the rising model. Considerable uncertainty exists as to the shielding
characteristics of this arrangement during discharge of fuel elements
into the water pit. This question is being investigated further.

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

Recent re-evaluations of the zirconium-bafnium bead chain have shown
that 2 chain of this type could not be made sufficiently "black" to
neutrcns znd thet it would be subject to excessive burnmout. This fact
coupled with the weskness of the zirconium chain bas led to curtailment
of further development of the bead chain type of shim.

A new type shim control is being designed which will utilize a rare
earth, probably gadolinium, as pcison material. The poison will be
jacketed in stainless steel or other metal and will be in the form of
short, hollow cylinders or beads with an outside diameter of 3/& inch.
These beads will be strung on and fastened to a length of small diameter
metallic cable to make shim elements of the required length. ZExtensions
of bare ceble at either end of the element will be wound on a hoist drum
for moving the shim through the reactor core.

Design is under way on an in-line dump valve which is compatible with
the latest schemes for calandria design. This valve is a modified
poppet type with an eight-inch dismeter seat. The valve is held closed
by a solencid surrounding the valve stem. Upon deenergizing of the
solencid the valve will be opened by the force applied by the differ-
ential gas pressure existing across the seat. An opening spring is
included to assure rapid action of the valve. An extension of the valve
stem below the seat fits into a dashpot mechanism which will limit valve
ravel and protect against mechanical shock.

Arrangements are being made to have analyses of the reactor controller
characteristics performed on the GEDA analog computer.

Reactor Instrumentation. The design criteria for the reactor radiation
instrumentation system and the activity monitor instrumentation system
have heen prepared in rough draft form. Schematic diagrams of these
two systems have been brought up to date to agree with *%he criteria.

Reactor Shielding. A new set of drawings is being prepared to delineate
details of the primary and secondary shields. These additional drawings
incorporate changes associated with a reduction in reactor 'size and the
use of a water reflector instead of graphite. BHowever, the fundamental
concepts presented in the original design have been retained.

A preliminary calculation of the heat load indicates that about 275 gpm
will be required to cool the top and bottom primary shields and the side
thermal shields. Due to the relatively small flow of cooling water re-
quired, a once-through system prcobably will be adequate utilizing
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partially treated water. In addition to piping, the system will require
a pump capable of delivering the above flow under a head of about 100

feet of water or about 10 HP.

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

Electrical System. Revisions have been made to the one-line electrical
diagram and to the written criteria for the PRPR electrical installations.
Detailed design hes Degun on essential ccmponents prior to ihe preparation
of a substation procurement specification.

Design Tests. The following design tests were prepared during the month:

PR-10 Primery Locp Mock-Up

Requests evaluation of the ability of the primery cooclant loop
to remove reactor heat under varying conditions.

PR-60 Resistance Temperature Detectors Test

Requests testing and evaluation of various designs of
temperature detectors.

Reactor Physics

Fuel Cycle Studies. Material and reactivity balance calculations for
plutcnium recycle fuel cycles are continuing. XNumerical values for the
average isotopic composition of the fuel and enriciment for fuel cycle
times of from 100 to 800 days (1250-10,000 MWD/T) in PRFR have been
obtained. :

Lattice Studies. A revised version of HW-46679 is completed. This
incorporates the newest lattice parameters for the PRP and includes P3
calculations performed on the IBM £€50. Lattice enrichment and H,0
cooling are also discussed.

Favorable comparison has been made bvetween the results from a two-region
P3 calculation and the measured flux in UOp-graphite lattices. Scome
scatter of the measured points may be corrected when the detectors are
calibrated next week.

A P3 calculation was performed on a 19-rod NPD cluster fuel element
with a2 plutonium-aluminum rod substituted for the central UOp rod and
matched to give the same heet generation as the adjacent uranium.
Results show a slightly smaller flux depression in the Pu rod than
with U0, in this position. However, the effect on the thermal utiliza-
tion of the cell is negligible as cne would expect.
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Reactor Kinetics. The kinetic study is complete and the final drawings
of the solutions are finished.

Reactor Controls. Evaluation of the shim control requirements of
approximately 20 mk per element with no cooling required indicates thaz
the most satisfactory absorbing materials are the oxides of samarium,
europium, and gadolinium. The last of these appears to be the most
economical. The required amount of Gd 0, is approximately 1.5 grams/cm
of the control element or about 12 kg fof the entire system, which
includes a burnout allowance of one year exposure time.

Reactor Core Modification. The increase of lattice spacing to eight
inches and decreases of tank dimensions to seven feet ID were analyzed
in report EW-48119, "Basis of PRPR Core Modification Proposals.” This
report contains a discussion of the incentives for the change in lattice
spacing and a comparison of the physics of the reactor before and after
the proposed chenge. This comparison was based upon highly 2pproximate
methods and the results currently being obtained (P3 method) are sig-
aificantly different in detail, buz the overall comparison of the two
cases is not substantially altered.

Reactor Operations Studies

Emergency Steesm. In addition to the normal review and assistance in
scoping, negotiations vere carried out with Fuels Preparation Department
tocptimize the emergency back-up systems for the PRPR. Some econcmies
may be possible by coocperating with FPD by PRPR taking over the emergency
electrical generation for the 3C0 Area while the 300 Ares provides an
emergency supply of steam to <he PRP Reactor.

CUSTOMER WORK

Anodizing

The ancdizing and autoclaving equipment was operated on production test
material without incident. The scale of operation hes not teen sufficient

To test the capacity of the anodizing and auxiliary equipment for any extended
period, but it has been functionally tested and appears to be guite satis-
factory. .

An alumimm tube, 1.3" ID x 16-1/2' long, and a spline, 3/B" x 16-1/2' long,
were anodized at the request of the Irradiations Processing Department. The
spline was suspended in the tube and made the anode and the tube the cathode
to anodize the spline. An aluminum rod was then suspended through the tube
and the tube was mede the anode. The operation was successful and it is
possible that the same technigues could be applied on similar items between
25 and 30 feet long.

Radiometallurgy Service

KE Reactor Slug Failures. The examination of Failure 739 from tube 4573-KE
was completed. Metallographic examination of a third wafer taken 3/4 inch
from the cap end of the uranium revealed that the core of the slug was heated
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above the beta phase transformation temperature over its entire length.
Dimensional messurements of the beta phase zZone in each wafer revealed

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

of 0.76" at the center of the hot spot ares t0 & minimum diameter of 0.64".
In all cases the meximum and minimum distances between the edge of the
beta phase zone and edge of the uranium were diametrically opposed; with
the minimm distance lying on the hot spot side. The shape and orientation
of the phase zone and the hot spot area on the slug jacket indicate that
overheating resulted from the slug being forced against the process tube.
The gradual reduction in size of the beta phase zone away from the hot

spot could be attributed to the warp of the slug (estimated 50 to 60 mils).

Examination of a Pump Shaft From Redox. Metallurgical examination of the
304 SS pump shaft from D-14 tank in Redox Is complete. No mechanical damage
or heat effects to the shaft were evident.

An analysis of the deposit on the shaft revealed that the major metal con-
stituents were Al, Cr, Fe, and Pb with minor and trace guantities of Ca,
Cu, Mg, Mn, Mo, Ni, Si, Sn, Ti, and V. The presence of so large a quantity
of lead cannot be explained at this time.  The x-ray analysis for determin-
ation of the compounds present in the deposit is in process.

Mefallogranhy Service

Two Edison resistance thermometers which failed in service in KE Reactor were
received from IPD to determine the cause of the failures. Each stem had
broken off immediately adjacent to a point where the stem protrudes from an
adapter and thence into the process tube coclant stream. Several deep
scratches and severe abrasion caused by the metal-to-metal coaotact between
the adapter and stem were ocbserved at the area of failure. The fractures

of each stem appeared to be fatigue type failures although the cross-sections
of the stems were so small that positive identification of fatigue failures
was extremely difficult. Perhaps of equal significance and possibly con-
trivuting to the failures was the poor surface condition on the interior of
the stems. MNumercus microfissures were observed, any of which could have
propagated through the stem cross-section during service. An acid pickle
subsequent to the fabrication process could have caused such a poor surface
condition and the microfissures of the type cbserved.

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

Samples Processed During the Month:

Total Samples Processed: 253
Photographs:
Micrograohs 148
Macrographs 173
Total 321
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Service to Savannah River Plant

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

7 vt bagh,

Manager, Reactor and Fuels Research
and Development
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PHYSICS AND INSTRUMENT RESEARCE AND DEVELOPMENT OPERATION

MONTHLY REPORT

- FEBRUARY 1957

FISSIONABLE MATERTALS - 2000 FROGRAM

METALLURGY

Critical Conditions for Metallic Uranium

A calculation has been performed <o ascertain the critical enrichment of an
infinite mass of wranium metal. The value obtained, 5.5%, agrees with
other estimates of this quantity.

Fuel Zlement Test Reactor

Criteria for test conditicns for the fuel element test reactor are being
prepared. Assistance has also been given in *the preliminary scoping of

the reactor core and its awddliary components. Suggestions for this reactor
were obtained from personnel from other AEC sites.

Instrumentation

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

a flat photograph. This permits the examination of the entire surface at
one time. Another applicaticn of the same principle would provide a flat
photograph of the intermal surface of an I and £ fuel element.

Development was started on 2 microscope for observing the microstructure of
the object at the focus of a solar furnace. This microscope should ideally
provide 250 X magnification with no lens closer to “he solar furnace focus
than eight inches. A laboratory model employing parts from a commercial pro-
jector with a 30 X magnification was demonstrated. A tuo-color pyrometer for
determining the temperature of the object at the focus is also under develop=~
ment.

REACTOR

STUDIES RELATED TO PRESENT PRCDUCTION PIIES

Control Rod Strengths 25 a Function of Temperature and Exposure

A thecretical study has been made of %“he chenge of control rod strength z2s a
function of aeutron temperature and reactor expesure. The variation is

greatest with %temperature in the unetposed case. For X-pvile, a single horizon-

tal rod increases in worth ca. 32% between a green room temperature pile con-
dition and a green, graphite a2t 7000 C, pile copdition (pile drvy).
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Buckling Measurements for I and E Slugs in C Lattice

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

were obtained in the PCTR.

Buckling Measurements, l.4% Enriched Uranium

Buckling measurements were continued in the smell (~L' x 4' x 6'), graphite,
exponential piles with enriched-uranium loadings. The uranium enrichment was
1.44% by weight U-235. The uranium consisted of canned I and B elements hav-
ing dimensions of 1.47" 0.D., 0.37" I.D.; the bare slug size was 1.37" 0.D.,
0.48" I.D. The lattices measured this month are given below:

Buckling of 1.44% Enriched Uranium

Cooling Annulil

Lattice Spacing Al/U c/u Condition H,0/U Buckling
(207° cm~2)
7-11/16" 0.598 82.2 Wet 0.351 630
9-3/8" 0.5 123.9 Dry - 532
Wet 0.351 Lok

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

Variation of Graphite Diffusion Length with Temperature

The temperature was increased from 40O to 600° C in the graphite stack being
used for the high temperature diffusion length experiment. Measurements were
taken at 450, 500, 550, and 600° C. The graphite was then permitted to cool
and the diffusion length measured at 500, 40O, 300, and 200° C to check on
the results which were obtained while the graphite was being heated; the pile
has now cooled to about 10C° C. The diffusion lengths obtained while the pile
was cooling are in essential agreement with those as measured when the pile
was being heated; however, +there is a tendency for the "cqoling" values to be
slightly less as can be seen in the following tabulation.
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Temperature Heating Cooling Calculated

200° ¢ 59.0% cm. 58.5 cm. 59.2 cm.
300 62.2% 61.7 2.2
Yol 65.2% 6L 4 65.0
L50 65.9.

500 67.1 7.1 67.4
550 €8.5

600 69.0 69.6

* These values were reported previcusly and are given
here to facilitate a comparison between the "heat-
ing" and "ecooling" values.

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

STUDIES RELATED TO FUTURE FRODUCTION PILES

koo Measurements with 0.925" Fuel Elements

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

Lattice Parameters for Large Diameter Cored Fuel Elements

Four different irrzdiations wers made in %“he PCTR +to determine the lat%tice
parameters (¢ » £, D, and conversion ratic) of large cored, natural uranium
fuel elements. These measurements are summarized below:

Fuel Element Lattice Coolant
1.93" 0.D., o."s" I.D. 8-3/8" I and E (Water)
1.68" 0.D., 0.75" I.D. 7-1/2" Core (dry), External
_ Annulus (Water)
1.93" 0.D., 0.73" I.D. 8-3/8" None
1.48" 9.D., 0.75" I.D. 7-1/2" None

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

2 123799 o R
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Measurement of Lattice Parameters of Seven-Rod Cluster

As a part of the determination of the thermal utilization of the natural
uranium cluster rod fuel assembly (seven 0.5 inch diemeter rods in a 1.93 inch
I. D. process tube), the average flux ratio P$Hz0/f, was determined to be 1.58
in the 7.5 inch lattice; the Ezo/U volume ratio in this fuel assembly is

0.85.

The flux ratio was obtained from reactivity coefficient measurements using
dilute H4BO; and thin ccpper foil. An error analysis has not been completed
for the above flux ratio.

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

BF, counters, crystalline NaF has been investigated. tisfactory 1/4" diame-
ter by 5/8" long cylinders have been successfully cast. The cylinders are
mltiple crystals with many partial fractures, and hence they are rather
fragile. The first set of six eylinders has been calibrated by activation
with a total variaticn of 0.2%.

A desirable feature of NaF 1s Its melting temperature of‘>.900° C which would
make this material suitable for neutron flux measurements at high tempera-
tures.

Correlation »f Exponential Measurements with Theory

Since the P3 programs bave become available for the determination of thermsl
disadvantage factors of fuel =lements, an attempt is being made to find a
conslistent set of parameters which will allow material bucklings to bpe cal-
culated over a wider range of fuel elements than is now possible.

Correlation was attempted with measured bucklings for 0.925", 1.175", 1.36",
-and 1.56" solid, natural uranium, fuel elements along with the 1.66" 0.D.,
0.81" I.D., and 1.66"™ 0.D., 1.20" I.D., matural uranium, fuel elements. The
analysis with this series of fuel slements results in two sets of parameters
instead of the expected single set. The Volkoff-Rumsey method for calcula-
ticn of thermal utilization was used in the above analysis and could be the
source of the difficuliy because the neutron flux is assumed to be constant
across the air gap between the fuel element and the moderator. More accurate
values of £ are now being calculated by the P3 program on the TO2 computer.

Thermal Utilization Calculations

The three region P, program for the 702 computer has been completed and is
in use. The four and five region programs are in final stages of "debug”
and are expected to be in operation early in March.

A difference exists in the results obteined from the 650 program and the

702 program for the P-: solutisn %o the transport equation. It is pelieved
that the difficulty exists in the Bessel function routine for the 650. This
routine is 210t as accurate as the one utilized in the 702 program. A series
of test cases is being prepared to investigate the seriousness of the error.
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A recipe has been developed for selecting, and incorporating, proton effec-
tive masses into P3 calculations.

Work reported by the Russians at Geneva on excess absorption factors has been
refined through eliminaticn of several previously made assumptions. These re-
sults will be significant when applied to analysis of large lattice cell expon~

ential experiments.

Other Theoretical Work

Theoretical curves have been obtained from the small source theory analysis
of the PCTR which have the same qualitative shape as the experimental curves.

The inverse flux problem has been set up as a Fredholm integral equation of
the first kind. The inverse flux problem concerns itself with ascertaining
the fuel distribution which presents a2 stipulated reactor flux patiern. This
is useful for flatitening flux distributions. The integral equation is solved
by fitting i%s kermel with a polyncmial (a 550 program is available for this

fitting).

Crystal Spectrometer

The installation of the neutron beam cutof? and collimetion system on the
crystal spectrometer at 10S-DR was completed during the Project CG-558 outage.
Airborne contamination in the reactor building following startup has maede it
impossible to start testing of this new installation.

Millimicrosecond Time Analyzer

The time analyzer loops have been completed. A fast scaling circuit was
fabricated for manual single channel recording. A yun was made of the time
coincidence curve of two cascade gamma rays from Co®”. This curve had a
width of 1.5 millimicroseconds which is attributable to the statistics of the
detector systems. Further testing of this system must await the arrival of
the 256 channel analyzer.

PCTR Operation

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

Reactor improvement items provided during the month included: The installa-
tion of a fence arcund the 305 and 305~-B Bulldings to permit temporsry iscla-
tion of the buildings from the 303 Area. 3By isolating the 305 Buildings
from the 303 Area, pon-Q-cleared personnel can be taken on tour through the
reactor buildings.

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

personnel in the control rooms of the PCTR and the TTR to four during reactor
operation.

TR 1232020 T -,
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TTR OQperaticn

The upper 5 inches of the fuel tubes were filled with grephite plugs which were
waterproofed. The resulting increase in reactivity caused the fuel inventory
to be reduced by 20 fuel disks or 44+.6 gms. The fuel inventory now stands at
2.7 Kg, which gives an excess reactivity of 33 cents.

New water with 100 ppm sodium bichromate was placed in the fuel tubes. Ko
contamination could be detected in the water that was removed.

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

No effects due to bubble formation have been detected for some time. No bubbles
have appeared in the sample fuel assembly used as a monitor.

One unscheduled scram caused by Ch. 2 level trip occurred.
SEPARATICNS

Criticality Equipment for Enriched Uranium Salts

The first part of the initial phase of the criticality experiment (measurement of
koo for enriched UO 0 mixtures) was completed in the PCTR. In the first phase
of the experiment the H/U atomic ratio was held fixed at about 4.4; measurements
were taken with core enrichments of 0.3, 1.0, 1.2, and 1.4 percent by weight
U-235; enrichments of 1.0 and 1.4 percent were used in the buffer region. The re-
sults (by interpolaticn) indicate that for the H/U ratio of about 4.4, the U-235
enrichment for which X = 1 is about 1.16 percent. The preliminary results
given here are subject to further analysis and revision because of the following
reasons:

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

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

(3) The interpolation technique introduces uncertainties.
In the second phase of the experiment two different enrichments will be used and
the E/U atomic ratio will be varied; enrichments of 1.00% and 1.15% and with H/U
ratios renging from 4 %o 10 are now being prepared by Chemical Research and
Development personnel.

Critical Mass Facility

With the deletion of the critical mass laboratory from the FY-58 construction
budget, other approaches toward initiating criticality studies are being con-
sidered in more detail. These approaches are based upon the expenditure of a
minimm amount of money to initiate work and will involve a scope and program
much reduced from that of the original proposal.

1032920 peppacned g
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The first of these approaches calls for the use of the head end of the 221-T7
Building (bismuth-phosphate separations plant now on a standby basis). The head
end is an area in the main canyon originally intended for experimental separa-
tions studies. This area was seldom used. The location would provide adeguate
containment and protection to personmel in the event of & burst of a critical
assembly. The pipe, operating, and electrical galleries, immediately outside
the head end, would provide adequate space for control rooms, offices, and labora-
tories. This plant 1s cuwrrently maintained on a standby operating basis. It

is quite probable, however, that it may be put on a mothball status. In that
event, special provisions would have to be made for certain utilities and air
conditioning of the head end. The cost of making these provisions, which is not
fully known at this time, zppears to be the major difficulty in using this loca-
<ion.

A second approach being studied consists primarily of an experimental facility
similar to that used in <he former P-11 studies. A reactor station in a con-
tainment structure would te set up at an appropriate site. The control station
and adjunct facilivies would then be located at a distance from the reactor sta-
tion sufficient to provide protection to personnel from bursts.

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

Plutonium Mass Spectrometer Consultation

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

Magnetic Balance

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

Neutron Age Measurements

Arrangements were made for whe fabrication at Oek Ridge of the beryllium spheres
for the pnotoneutron sources.

INSTRUMENTATION AND CONTROL

Analog Computer Opveration and Maintenance

A large number of minor malfunctions in various components of the computer have
been experienced. Considerable time was spent In investigating these malfunc-
tions in order to gain ~xperience in maintenance vrocedure and to revort to
Goodyear Aircraft. Although there are a large number of trouble-causing itens,

they are minor irn nature ard Goody=ar Aircraft will make all necessary repairs
and replacements to Hanford's satisfaction.

AW 1232922 R )
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Reactor Boil-out Problem

Computer circuits were developed to simulate excess power, coolant loss and
menual scram conditions. Performance of these circuits was very good.

Trouble in the form of excessive signal pick-up was experienced in the computer
cireuits for Xemon and reactor knetic simulation. Modification of these cir-

cults will be pecessary.

Components Research and Development

Fabrication was started on an experimental detecting system which will be uti-
lized in determining the gamma and X-ray detection low energy threshold. The
technique under investigetion involves the introduction of a signal component
which allows cross correlation detection.

REACTOR DEVELOPMENT - LCOO PROGRAM

STUDIES RELATED TO THE PLUTONIUM RECYCLE PROGRAM

PRPR lattice Measurements

The aluminum tank (calandria) for the heavy water test core for & T-inch lattice
for PCTR measurements has been received from the shops. The celandria has

been pressure-tested for leaks and is ready for installation in the PCTR.

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

2 sensitivity of 100 ml of D0 or a drop of D0 temperature of 1° C. The

D50, which is scheduled to arrive March 1, has been reported to have a tritium
impurity of 30 +o 35 millicuries per liter. The system has been designed to

be safe for concentrations of %tritium about 1000 times greater.

BIOLOGY AND MEDICINE - 5000 PROGRAM

BIOPHYSICS RESEARCH

Atmospheric Physics

A revaluation of the calibration of the fluorescent pigment used as a tracer
material in atmospheric ddffusion studies was umdertaken in order to reduce
the uncertainty of the estimate of the number of elementary particles per gram
of pigment. In the course of this work it was found that a faulty laboratory
technique for diluting the calibration semples had caused previous estimates
to be consistently too large by approximately one order of magnitude. A comp-
lete recalibratiig, using correct dilution techniques, yielded a velue of
L.4U8 + 0.28 x 10-~ particles/gram_ (confidence assessed at the 95% level) ver-
sus the value of 7.50 + 1.36 x 1 reported previously.

Ins#allation of labeled six-foot metal stakes at 100-foot intervals from 400

to 2500 feet from the Metecrology Tower and at five-degree intervels of azimuth
from north through southwest clockwise around the Tower was begun. This grid
of sampling points was chosen for the initial diffusion experiments using
various levels on the Tower to simulate elevated point socurces. Extension of
the grid to distances up to one mile fram the Tower in the easterly and
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southerly quadrants is feasible and has been planned to coincide with the expan-
sion of the diffusion program and additions to the sampling equipment.

The extensive studies of diffusion in stable atmospheres and the relation of
diffusion parameters for this atmospheric condition to meteorological pearameters
were continued and a comprehensive report on this subject was essentially comp-
lete at month's end. In the sixteen cases studied, the peak {axial) concentra-
tion at 300 m downwind from the source varied from 16.8 x 107 to 0.63 x 10-t
mg/m3 for a source strength of one gram/second. These values, appropriate for
an observer fixed on the azimuth of the average wind direction, illustrate the
variability of the diffusion processes within the stable case.

DOSIMETRY

4 330-cubic inch plastic scintillator and a il-inch photamultiplier were studied
to see if they could be applied %o Body Monitor measurements. Mineral oil was
used to provide temporary opticel coupling between the scintillator and the
tube. The operating potentials of the photomultiplier shield and first dynode
were varied until ccnditions of optimum pulse height with minimum noise were
found. The counter was partizlly shielded with two inches of lead; backgrournd
was reduced %o one-third “he unshislded wvalue. Greater reductions are certainly
possible. 280 Kev gamma rays from a Hg2o3 source could be detected efficiently.
This represents an improvement over the performance of similar seintillators in
body monitors at other sites and means that it may be a useful adjunct to our
Body Monitor. A test 2f the scintillator was made by fastening envelopes con-
taining cs137 sources (about 1 pc) or vlanks to the backs of members of the group
and then counting them through their chests for one minute. All sources were
detected and measured within a factor of two; one blank was erronecusly reported
as containing 0.2 ue.

The Van de Grzaf accelerator operated with only routine maintenance during the
month.

The moderated detector neutron fluxmeter was calibrated against the long counter
with C12(d,n) and D(d,n) sources. Disagreement by as much as 30% was found with
earlier work with (alpha, n) sources. The reason for the disagreement is not yet
known. The provlem of using (d,n) sources has become very great because of the
background of D(d,a2) neutrons. The ion source is aging rapidly and stable opera-
tion with mass-two deuterium is becoming increasingly difficult.

The difficulties reported last month with gases adsorbed on the walls of graphite
chambers used for X-ray measurements are still bveing studied. Careful repetition
of the nitrogen flushing sxperiment a2nd extension to other X-ray energies indi-
cated that argecn was not the chief source of trouble. The experimental results
are consistent with aitrogen itself being strongly adsorbed on the graphite. The
Dressure exurapolation chamber was fixed so the system could be heated to drive
off adsorbed gases. Heating =o 350° C produced nc effect; higher temperatures will
be tried. Measurements of W for nitrogen relative to W for air were made and good
agreement found with ~alues in she liserature.

A small aluminum icnization chamber was made to be used in determining W with the
calibrated Co®C scurce. The shamber was found to cbey inverse square law which
indicates that room scattering and chember size effects are negligible. Leakage
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characteristics were satisfactory. A preliminary value for air of W = 33.8 ev/ip
was obtained; corrections for well absorption and the Fermi polarization effect
must yet be made. Values of the Compton energy absorption coefficient for
carbon, nitrogen, oxygen, aluminum, argon, iron and lead were computed by IBM
mechine at 0,01 Mev intervals from 0.0l to 1C Mev for use in this work.

Measurements were made to determine the dose received by a film badge when it

is calibrated with uranium betza rays. The depth dose was measured with an extra-
polation chamber for 16 to 290 mg/cm2 of polyethylene. The emulsions in the badge
are at depths of 64 and 94 mg/cm<. The average dose to the two emulsions is

146 mrad/hr.

INSTRUMENTATION

Experimental work on a transistorized Alpha Hand and Shoe Counter was started.
The instrument willl be completely transistorized except for the multiplier photo-
tubes used to detect alpha particle caused scintillations from ZnS phosphor
screens. The instrument will be approximately four cublc feet in volume with
register readout indicators and it will use separate cable connected shoe probes.
Detection sensitivity will be approximately 500 d/m. The transistor amplifiers
and register drive circults are umnder development. The overall instrument volume
will be approximately one-fifth the size of the present four-fold counters.

Experimental work was continued on the Dual Filter Alphe Air Monitor with the
following comparison data being obtained. The dual filter instrument was set to
alarm at three times the Radon-Thoron background, or 500 MPC of plutonium alpha
in three minutes. This represents an alarm sensitivity 20 times better than the
single filter instrument which alarmed on 10,000 MPC in three minutes.

Modifications to the circuitry for the Stack Effluent Monitor were completed.
The modifications were undertaken to aid in calibration and meintenance of the
equipment.

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

The circuiltry tracings and parts list for the Radiotelemetering Remote Data
Stations have been essentially completed. The Radiotelemetering System will incor-
porate a central station, repeater station and twenty remote data stations. In-
formation on radiation levels, wind parameters, and temperature will be trans-
mitted automatically from each data station through the repeater station and then
to the ceniral station for recording and analyzing. Each data station is a
separate self-contained automatic detection and radio transmitting and receiving
unit.

The Water Velocity Indicator for use in plant wells by the Geochemical and Geo-
physical Research Operation was assemblied. Some laboratory tests have been comp-
leted and more are contemplated befcre field tests are undertaken. The instrument
will detect the direction and speed of underground water flow when the probe is
placed in the flow.

Evaluation tests were completed on the use of RK-61 subminiature thyratrons for
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use in miniature high voltage supplies. Accuracy and calibration tests were comp-
leted on 2 Jordan Remote Air Monitoring System, and evaluation tests were started
on metal-wall halogen-quenched GM tubes. Field tests were started on the Nemo
fast and slow neutron detector and on miniature hearing-~aid-type headphones.

CUSTOMER WORK

PROCESS TECENOLOGY

Nuclear Safety Problems

A variety of nuclear safety problems were studied during the month. Among these
were treatments of long-term reactivity gains on slug dissolver safety, and fab-
rication considerations involved in the preparation of plutonium fuel elements

for the PRP.

Additional menufacturing specifications were also prepared for 1.6% enriched
fuel elements.

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

Design of Shipping Cask

Calculations were made of the shielding requirements for a high level cask for
fuel elements irradiated in <he ETR. A provision for thermal cooling of the
fuel elements was recommended.

XAPL-120 Loop Design

A design for a zirconium, high pressure, in-pile tube for the KAPL-120 loop has
Deen recommended to XAPL. Preliminary calculations show thet this design will
approximately double the flux in the loop and thus double the exposure capacity
of the loop. Whereas other designs have been made using zirconium which would
enhance the flux by an equivalent amount, they have all required that development
work on zirconium fabrication be done. This design is bpased upon known and proven
fabrication technigues.

OTEER

Weather Forecasting

Tvpe of Forecas: Number Made % Reliability
8-Zour Production 84 84.5
24-Hour General 56 76. k4
Special 70 81.4

Summery of the Weatker

Temperatures during February varied between 55 on the 26th and -1 on the 2nd.
Below normal temperatures predominated, however, and the over-all monthly aver-
age of 3Lk.1 was 1..i° velow normal.
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The precipitation total of 0.23 inches was only about one-third the normal amount
for February. There were high winds on the 2hth with peak gusts 59 mph at ]
50 feet and T7 mph at LOO feet. During most of the time, however, speeds were

light.

Columbia River Level Forecasts

Conferences with U. S. Weather Bureau and Soil Conservation Service personnel

were held in Portland, Oregon, in preparation for Columbia River level forecasts
for the 1957 high-water period. Due to only an average snowfall over the Columbia
watershed the potential for any appreciable flooding of the Columbia during 1957
is held +to be essentially nil. In fact, primery concern is directed toward 2
potential water shortage.

Optical Shov

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

ol L

Manager :

Physics and Instrument Research
and Develorment

HANFORD LABORATORIES OPERATICN

PF Gast:mes
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Chemical Research & Development Operation

ORGANIZATION AND PERSONNEL

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

Manfred Siegler, Engineer I, transferred to APED at San Jose, California.
Lucille A. Holden, Steno-Typist, resigned.

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

L. R. Duncan, Chemist II, transferred In ffom Chemical Proceséing Department.

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

TECENICAL ACTIVITIES

2000 PROGRAM - PRODUCTION OF FISSIONAELE MATERIAL

IRRADIATION PRCCESSES

Reactor Effluent Studies - Automatic Analyzing Monitor

Exhaust ducting for removing fumes and vapor from the evaporation hoods on the
monitor was designed to permit variable control of flow rates through the indi-
vidual hoods. Several experiments were conducted to evaluate optimum conditions
of air flow, air temperature, and placing of the radiant heater over the sample
dish. I: was determined that with the commercial 2C0O-wati radiant over-head
heater, and the 600-wati air preheater delivering 2.5 cfm air at 600 P, smooth
evaporation of two cc per minute could be obtained. This rate will be adequate
for the largest sample anticipated, 100 cc each hour.

The one day half-life isotope interfering with the P32 measurement previously re-
ported to be 1133 was confirmed by Analytical Chemistry to be wi87. At month's
end experiments were underway <o evalgate a modified procedure for_the P32 stream
which would remove the interfering W1ST and Cril in addition to AsT®, The addi-
tional steps require a second Dowex-50 column and a final slurrying with WO3 after
regoval of AsTé. The use of nitric acid to replace hydrochloric acid in the modi-
fied procedure should be a definite improvement from the corrosion standpoint,
although the added complexity will pose added maintenance and reliability
probvlems.

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

TS 1232930 L
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The circuit for the Cu6h coincidence measurement was tested. An output pulse
from the circuit of 8 ms duration operates the appropriate relay in the Streeter-

Amet printer.

The 100-channel pulse height analyzer was received during the month. It will be
used to assist calibration of the analyzing monitor and to aid in the general
study of reactor effluent composition. An engineer spent three days at the manu-
facturer's plant (RIDL) in Chicago attending orientation sessions on the theory,

operation, care, and maintenance of the instrument.

Routine Monitoring

Routine monitoring of As-T6 in reactor effluent cooling water is being accomplished
by means of direct counting through suitable absorbers. The method was developed
by Analytical Chemistry. Operator time is reduced by a factor of three with no
chenge in accuracy. Compared to the former standard method requiring chemical
separation, counting results were 7 per cent higher as found by Radiological Chem-
ical Analysis. Adoption of a similar method for P-32 is being withheld. Com-
pared to the existing method resulis are 16 per cent higher and are delayed 12

days to permit decay of short-lived isotopes.

Radioclogical Chemical Analysis confirmed standard beta counting of Zn-65. Gamma
spectrometer results diverged by less than 10 per cent from beta counting values.

Radiation Protection requested composition analysis of Turco, a possible reactor
cooling water additive for reducing reactor rear face personnel exposure. Infra-
red analysis and emission spectrography were utilized to establish the presence
of sodium chloride, sulfamic acid, ammonium bifluoride, and an aromatic wetling
agent. Quantitative analyses are in process.

Analytical Service

A coulometric plutonium analytical method is being evaluated for general use.
Imnediate application is the direct analysis of I&E dissclver solution. Plutonium
standard solution gave precision and accuracy of T 1 per cent which meets IFD needs.

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

SEPARATIONS FROCESSES

PUREX

BA Column Studies

Work continued on the development of a satisfactory cartridge for organic phase
continuous operation in the Purex Plant HA Column scrub section. The failure to
achieve alternate phase inversions ("zebra effect") without using plastic plates
for organic coalescence shifted the emphasis to the utilization of a shecrt stain-
less steel cartridge section (about 5-ft. high in the plant column) immediately
above the feed point and a mixed stainless steel and plastic caertridge section
for the remainder. It is expected that the decontamination obtained in the all
stainless steel section will be sufficient to insure satisfactory life for the

plastic plates.
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The studies were conducted in a three-inch-diameter glass pulse column with a
nine-foot-high scrub section. Both Purex Flowsheeti HW No. 3 and Purex Plant

Flowsheet No. IIA were used.

Highlights of the studies include:

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

- frequency range.

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

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

L, A cartridge consisting of alternate groups of four stainless steel sieve
plates and two fluorothene sieve plates (211 on omne inch spacing) gave chloride
BT values of 1.6 and 2.0 feet at volume velocities equivalent to plaat capa-
city factors of 1.8 and 3.6, respectively. These ETU values are 15 to 20 per
cent lower than cbtained when using & cartridge containing alternate groups
of two stainless steel and two fluorothene sieve plates.

5. Nozzle plates appear unattractive for the all stainless steel section immedi-
ately above the feed point. For reasons not yet defined, it was not possible
to obtain a stable "zebra effect™ when the nozzle plate section operated with
the organic phase continuocus.

Interface Con*trol

A float-type interface level detector using a standard rotameter coil and armature,
coupled to a stainless steel float is installed and operating in a glass columm in
the 321 Building. The device has been in operation for two weeks and controls the
boticm interface level to within f'l/2 inch of the set point, where the density
difference ¢f “he two phases is about 0.2. Based on these observations, a second
float-type interface detector is being designed for installation and testing on a
jumper for use in the Purex Plant IA Column. The approximate 0.1 density differ-
ence of the two phases at the top of this column will provide a severe test of

the suitability of +this type interface detector for plant use.

Interfacial Transfer Rates

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

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

as the TBP concentration was varied from 10 per cent to 40 per ceant. Values
for the first-order rate constant for the extraction process were 0.00T4,

o 1232932 ~:allT It R
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0.0078, 0.008%, and 0.0085 min-l, respectively, for 10, 20, 30, and 40 per
cent TRP. The rate of extraction of uranyl nitrate out of a solution 0.75
molar in urenyl nitrate and 2.4 molar in nitric acid was more sensitive to

TBP concentration but still considerably less than first-order in TBP. Valuwes
for the first-order rate constant for the extraction process were 0.0029,
0.0041, and 0.0055 min-1, for 10, 20, and 30 per cent TBP, respectively.

2. Addition of an agueous soluble non-ionic surfactant to a concentration of 100
prm lowered the rate comstant for uranium extraction by a factor of four.

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

Solvent Properties of 2-n-Butyltetrahydrofuran

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

As a solvent, n-butyltetrahydrofuran is apparently competitive with hexone in
AllN-salted systems in both uranium extraction power and decontamination capa-
bility for zirconium, but appears inferior om both counts to 30 per cent TBP in
nitric acid salted systems.

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

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

gamma, Zr-Nb, Ru, and Ce were approximately the same with the two extractants.
Under IB feed point conditioms, Pu E° was greater by a factor of four for TBP
than for tri-isobutyl phosphate (O. 0077 vs. 0.0018).

When the concentration of uranium in an organic phase 30 per cent imn tri-iso-
butyl phosphate exceeded 0.27 M, a yellow, crystalline solid formed. Probable
composition of the solid (from urenium analysis) is UOp(NO3),.2TIBP. Uranium
saturation in 30 per cent TBP is ca. 0.52 M and Purex HAP and IAP (extraction
column product streams) exceed O. 35 M in uranium. Tri-iso-butyl phosphate does
not appear attractive as an alternate for TBP in the Purex process because of the

limited solubility of uranium in it.

Ion Exchange Studies

Attempts to operate the 321 Building moving-bed ion-exchange contactor with new
Dowex-50 20-to-50 mesh resin were unsuccessful because of excessive resistance to
liquid flow which developed in the XA Column and prevented pumping feed to the
column. An hydraulic classifier which allowed a water flow of up to 500 ml./min.
in a 2-inch-diameter pipe removed about 0.2 ml./hr. of fipes from the unit. Mi-
croscopic inspection of the resin indicated that the removal rate was not as fast
as the fines formation rate. No further work is planned with the coarse resin
since 1t does not appear attractive for plant use.

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

0.1 to 1.0 g/1 ¢
1.0 to 10.0 g/1 2 2%
10.0 to 100.0 g/1 £ 1%

An alternate probe installed into a well on the slip water outlet line indicates
that this position may be a more desirable control point. Controlling from this
position, the slip water overflow volume increased about 5 per cent for the same
average acid concentration and the deviation of the slip water volume per cycle
was reduced by a factor of ten.

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

vt 232935 — e
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NEW PROCESSES

Dissolution of IPR Fuel Elements

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

is indicated by the following.

1. Instantaneous dissolution rates with one molar ammonium fluoride (pE = 6.5)
ranged from 0.3 mils/min to 0.03 mils/min as the zirconium concentration in-
creased from nil to 0.17 molar. By contrast, the dissolution rate with one
molar potassium fluoride (adjusted to a pH of 6.4 by additiom of hydrochloric
acid) was only 0.003 mils/min.

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

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

(pH = 9.6) for two hours resulted in formation of a green coating on the metal
{presumably UFy or UF, . FH,F). The coating plus any uranium which dissolved
amounted to about 1.4 per cent of the total uranium in the experiment employing
ammonium fluoride and about 1.7 per cent of the total uranium in the experiment
employing the mixture of ammonium fluoride and ammonium hydroxide. After cooling
the supernatant liquids from both experiments appeared water-white.

Addition of ethylene diamine tetra-acetic acid ("Verseme”) to a concentration of
one molar in a mixture one molar in ammonium flucride and three molar in ammeonium
hydroxide allowed dissolution to continue at a significant rate past the mole
ratio of ca. six moles of fluoride per mole of zirconium at which the dissolution
generally ceases with ammonium fluoride alone.

Experiments are planned to define more closely the effect of fluoride, ammonium,
and hydrogen ions on zircalloy-2 dissolution, and to determine the feasibility of
selectively dissolving zircalloy-2 jackets off uranium by use of ammonium fluoride
mixtures. .

Continuous Metal Dissolution

Eleven runs in the 2-inch-diameter by l2-foot-high continuocus tower dissolver
were completed. Although a variety of operating conditicns were used, including
different acid and reflux rates and reflux, feed, and air entry points, dissolv-
ing rates of only 50-T5 per cent of those obtained in a continuocus pot dissolver
(EW-42666) were achieved.

FLUREX DEVELOPMENT

Anodic corrosion of platinum. Measurements of the anodic corrosion of platinum
in nitric acid were extended to nitric acid concentrations as high as 3.9 M.

1237293b DR Ny
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Decreased corrosion with increased nitric acid strength, as reported previously,
was confirmed. The corrosion rates varied, in parabolic fashion, from 0.021
mg./amp. hour at 0.15 M HNO3 to nondetectable weight loss (24 hour run at 7.5
amps./in.2) at 3.9 M ENO;. Similar studies with gold as anode showed incressed
corrosion with increased”acid comcentration in the range 0.15 to 0.45; corrosion
rates were prohibitively high in this range.

Resistance of Flurex Cell Components. Resistance of various cation and anion ex-
change membranes was measured by a "difference” technique. The resistance of an
appropriate solution in a comductivity cell was measured. A membrane, pre-equili-
brated to 2 M UNE if cation exchanger or L M HNO, if anion exchanger, was inserted
between the electrodes and the cell resistance wgs measured again. Resistance of
the mewbrane was taken as the difference in the two measurements. Anion exchange
membrane resistance as a function of external solution composition is shown in

the following table.

Resistance of One Thickness of Membrane, Obms/Cm.°

External Solution Permutit 3148 (8.0 mils) Nalfilm 2 (3.4 mils)
0.5 M ENO3 12.5 65.1
0.1 M ENO3 20.6 71.2
0.5 M ENO3 12.6 55.7
1.0 M ENO3 6.9 49.0
0.5 M UNE 31.0 gk.0
0.10 M UNE 28.0 80.0
0.50 ¥ UNH 19.0 82.0
1.00 M UNE 32.0 123.0
2.00 ¥ UNE 108.0 8o1.0

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

Resistance of One Thickness of Membrane, Ohms/Cm.°

Exterzal Solution Permutit 3142 Nalfilm 1 Ionics CR-61
0.5 M UNE 736 8l 154
0.1 M UNE 588 "7 13
0.50 M UNH 369 . 67 36
1.00 M UNE 305 54 ' 21
1.97 ¥ UNE 304 179 2k’

Specific resistance of UNH solutions of concentrations possibly applicable as
Flurex feed was measured. These range from 105 ohm cm. at 0.C05 M UNH to ca. 11
ohm cm. at 2 M UNH. Similarly, specific resistance of possible catholyte solutions
(0.2 M UOzFp, 0.05 M NE)F, varying HF concentration) varied almost linearly from

9 ohm cm. at 3 M EF to 36 obm cm. at 0.5 M HF. Specific resistance of ENO; solu-
tions {anolyte) ranged from ca. 4 ohm cm. at 1 M to 53 at 0.05 M. With thése data,
voltage drop across a Flurex cell may be estimated for a wide variety of opera-
ting conditions. Trial calculations indicate relatively high cell voltages and
point to the necessity of optimizing cell design to minimize power loss.

-
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WASTE TREATMENT AND FISSION PRODUCT RECOVERY

Cesium Packaging Flowsheels

A calcination-leaching process was reported last month for converting cesium zinc
ferrocyanide precipitates to cesium chleride. PFurther work has now been done to
determine whether the same treatment would be applicable to nickel ferrocyanide
or ferri ferrocyanide precipitates, since it may prove desirable in some cases to
employ these materials rather than cesium zinc ferrocyanide in the recovery of
cesium from certain wastes. This may be the case if it is desired to process
Purex BAW directly or if the iron and aluminum concentrations in 1lWW are excessive.
In the calcination experiments, it was observed that both the nickel ferrocyanide
and ferri ferrocyanide spattered badly when heated to 300 to 550 C. Overall
cesium recoveries after leaching were very pocr and averaged less than 10 per
cent. However, the calcination-chlorination and wet chemisiry processes handled
nickel ferrocyanide and ferricymnide without difficulty.

It has been tkought that calcination of cesium zinc ferrocyanide may result in
ccaversion of a portion, at least, of the cesium to the cyanide rather than the
oxide. While this is of litile consequence if the product is packaged as the
chloride, it is a matier of concern if the "oxide" is packaged directly since

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

The wet chemistry flowsheet which was reported recently for converting cesium
zinc ferrocyanide to cesium chloride utilizes a sulfide precipitation <o remove
zinc and iron and an anion exchange step to remove sulfate. DBoth of these are
rather time consuming and may, also, be subject to radiation decomposition 4if-
ficulties. An alternate scheme was devised and tested this month which appears
to have many advantages. This involves dissolutiorn in sulfuric acid, as before,
followed by electrolysis in a mercury cathode cell to remove iron and zinec. It
has alsco been found possible to remove the sulfate by precipitation with lead
{added as lead nitrate) and o remove the excess lead electrolytically along with
the iron and zinc. lternately, the sulfate can be removed by stoichiometric
trecipitation with barium, the end point being determined conductiometrically.

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

Nevptunium Recovery

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

viously reported bvatch extraction dats. The first run simulated the EW #3 flow-

sheet (1.35 M U, 2 M HNO3 feed, 3 M HNO3 scrub) and was run at about 65 per cent
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uranium saturation. At steady state, most (about 90 per cent) of the neptunium
was eliminated in the HAW, as expected. Thke second run was identical to the

first except that 0.1 M ferrcus sulfamate was added to the feed to reduce the
neptunium to the extractable (IV) state. In this case, about 90 per cent of the
neptunium was extracted and was fcund in the uranium product. The third run em-
ployed a high acid - low saturation flowsheet (1.35 MU, 4 M ENO3 feed, 3 M HNO
scrub, 60 per cent uranium saturation) and was designed to force neptunium{V) oVver
with the uranium (and plutonium). Although steady state was not attained and only
54 per cent of the neptunium was found in the uranium product, it was estimated
that about 95 per ceat would have been fcrced through after the nitric acid had
refluxed up to steady state concentraticn.

The above results indicate the practicality of two methods for recovering the
neptunium: {1) high acid, HA, IA, IB operation with eventual recovery of the
neptunium from the low acid IIDW, or (2) operaiicn of a conventional HA with re-
covery of peptunium from the HAW by sclvent extraction after reduction to the
(IV) state with ferrcus sulfamate. The first scheme has the disadvantage that
deccntamination will be somewhat compromised ard +he seccnd that additional columns
are required. A +third scheme, currerntly undergoing batch testing, would have
neither of these drawbacks. It is based or differerces in the rates of oxidation
of neptunium and plutonium. Thus preliminary experiments show that the neptunium
(IV) is oxidized very slowly by nitrite, whereas the plutonium(III) to (IV) oxi-
dation is very nearly instantaneous. Similarly the oxidation of neptuniun(V) <o
(VI) by dichromate was found to be rapid {t4 <1 minute) whereas the dichromate
oxidation of plutonium(IV) is slow {at rcom temperature). It shculd be possible
with these, or scme other suitable oxidant, to sxtract both the plutonium and
neptunium in the 3A and 1A columms. Testing of +hese 1deas is proceeding.

The ion exchange characteristics of nepturnium are also under investigation as

an alternate means of recovery or of isolation. A vrelimirary experiment with
neptunium(IV) gave a distribution coefficient of 2.5 x 104 for adsorption on
Dowex-1 from 7 M nitric acid. Iwenty-four hours were required to attain this
equilibrium value at room temperature. It is planned %o cover a range of acidi-
ties from kL M to 8 M nitric acid in the case of ceptunium{IV) and to investigate
the behavior of the {V) and {VI) states as well.

Cesium Tsolaticr and Packaging

Efforts expended on developing the isclation and packaging prototype were aimed

at producing the first Engineering Flowskeet by May 1, 1957. Basic assumptions
include: (1) feed material will be an aquecus slurry of zinc cesium ferrocyanide,
(2) the final produc< will be cesium chloride, (3) instantanecus capacity will be
adequate for processing 4 Kg of cesium per eight hour shif%, and (L) the product
will be packaged in bulk form. The capacity assumption is tentative and mey change
before the flowsheet is completed.

In support of design of the prototype cesium packaging unit, information on centri-
fugation, filtration, and settling of ngZnFe(CN)é is being obtained. When preci-
pitated from simulated IWW (procedure proposed by Chemical Research Operation) the
solid volume after centrifuging (onme hour at ca. 600 x G) is about 0.0k per cent
corresponding to 0.54 M in Cseane(CN)s. If precipitated at higher cesium content
(.3 x 1073 Mvs. 4.3 x 10-% M in TWW), the solid agglomerates more rapidly and

is more bulky after centrifugation (0.2 M). Thus preparation of the solid for
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study by precipitation at higher cesium concentration to avoid large solution
volumes is not valid due to different characteristics of the solid.

Cszane(CN)s is precipitated from simulated IWW and centrifuged is readily sus-
pended in two or three volumes of water to give a slurry which can be pumped
through a 1/4 inch line. Dilution of the slurry with water tends to peptize the
solid. At a water to centrifuged solid volume ratio of 15, the solid filtered
readily cn P porosity sintered glass (4-5.5 microns). At a water to solid ratio
of 50, some sclid passed an F porosity filter. Digestion at elevated temperature
as well as the addition of ammonium salts to maintain ionic strength counteract
the vpeptization.

Semiworks Waste Self-Concentrator

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

Cn February 5, the calrod heaters, used tc compensate for tank heat losses, were
shut off and the tank was allowed to cool. This permitted piping and instrumen-
tation changes in the condensate drain system. Instrumentation was also installed
for an emergency quench system which will drown the waste tank in the event the
vapor load should ever exceed the condenser capacity.

Disposal to Ground

Laboratory experiments were conducted to investigate the possibility of disposal
cf UO3 lant uranium wastes to the ground. Tank C-2 waste at pH 1.6 containing
0.085"1bs U/gal was used for the laboratory experiments. The addition of sodium
hydrcxide to the waste removed uranium very effectively from the solution by pre-
civitation. The concentration of uranium remaining in solution at pH 4.2 was
0.037 lbs/gai while at pH 5.0 it had dropped to 3.6 x 10-% and at oE 7.6, 9.2 x
1076 lbs/gal. Addition of caustic to neutralize the acidity and retention of the
sludge in a holdup tank would be a feasible method of producing effluent con-
taining insufficient uranium %o be of radiclogical importance. The addition of
sodium hydroxide toc adjust to below the precipitation point ‘~~pH 3-4) produced
the best ccnditions for removal of the uranium from sclution by scil adsorption.
Diswribution ccefficients for such effluent were »40, indicating that disposal
based on the adsorption of urapium by soil may be possibie under carefully con-

trclled ccnditicns.

Soil column experiments were conducted to determine the capacity of the A-3 crid
for A-farm condensate waste. The results of a radiochemical analysis for 10
radioisotopes in the A-8 waste indicated that Sr9o, at a concentraticn of 1.5 x
10-5 uc/ml, would be the limiting radioisctope in disposal to the ground. The
capacity of the A-8 crib, which was estimated from the soil columm breakthrough
curve for Sr?0, was about 13 column volumes of A-8 waste based on a sr90 concen-
tration in the waste of 1.5 x 1072 uc/ml. Experiments were planned to obtain a
similar estimate for higher concentrations of sr90. Using a total capacity for
the crib of 13 column volumes, approximately two-thirds of the total crib capacity
remained as of December 1, 1956.
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A document was drafted which recommends the crib disposal of a large fraction of
in-farm scavenged waste supernates. It is estimated that some ten million gallons
of presently tanked wastes can be discharged to the 216-20 cribsite if adequate
cesium and strontium soil adsorption is demonstrated, Co 0 concentration is re-
duced to less than 4 x 10~% uc/ce (MPC), and other defined requirements are met.
It is expected that the test disposal will yield valuable data relating to stra-
tification and dispersion of wastes in ground water, aquifer characteristics in
the disposal area, and ground water movement.

Approximately 550,000 gallons of TBP scavenged supernete was discharged to the
216-BC-6 crib. This waste demonstrazed satésfactory strontium and cesium soil
adsorption characteristics and contaired Co O at 0.7 MPC. It is the first batch
of waste to be sent to the cribsite as part of the above-described high Co®0

waste "use test" in this area.

Total beta emitters in cocling water recently routed to the new Redox swamp

were found to be slightly below the recommerded swamp disposal limit. The acti-
vity is veliasved to be due to wash-out ¢f contamination previously deposited in
the lipes. Ircreased oridb life should resul<t from the coocling water segregation
and re-routing.

Arrangements were made for isotopic analysis of the contact condenser effluent
from the recently installed vacuum acid fractiomator in Purex plant. The large
volume discharged {300 gpm) may result in shor< crib life unless it can be shown
that surface dispesal can be achieved or “he contacs condenser replaced wi<h a
surface condenser. Data to be obtained will assist in determining the most prom-
ising scluticen.

Qbservaticn Wells

The movement of radioactive contamination in the ground water north from T-Plant
waste disposal sites has reached a point 1000 feet northeast of the 241-T Area.

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

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

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

Ground water samples from wells located southeast of 200 Bast Area contained sig-
nificant concenirations of nitrate ion. This material may be explained as resid-
ual material remaining from previous contamination of the region, seepage of high-
density wastes beneath the Purex mound that apparently blocks the movement of
ground water from the 200 East Ares, or an nndetected stream of high nitrate
waste frcm the Purex Plant that is incorporated into the Purex mound. No radio-
active material has thus far been detected in the wells, although further to the
wesT significant concentrations of radicactive contamination have been detected
moving slowly southward around the west edge of the Purex mound. The possibility
of seepage of high salt waste beneath a ground water mound has been qualitatively
demonstrated in laboratory models.

A series of special sampling tests is Deing conducted in monitoring wells in the
200 East Area. The wells are located 2500-3000 feet south of the BY cribs and
monitor the movement of contamination from this site. The sampling tests involve
- simultaneously collecting representative samples from different depths in the
ground water. Very marked concentration differences have been found at different
levels in some of these wells. In one well in particuler a striking increase in

L s ot
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the concentration of radiocactive material was found in the lower.levels of the
ground water. The bottom 15 feet of the well is drilled in a uniform bed of fine
sand. Within the horizon the radicactive material concentraticn near the bottom
is as much as 500 times that found in the ground water near the top of the bed.

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

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

Special Geological Studies

The apparent downward migration of some high salt wastes in the ground waters
benea=h 200 East Area could be a combination of structural and stratigraphic
control of *he ground water movement (in the most permeable bed and down the dip)
with a2t least some mass settling of those wastes toward the basalt "floor." Move-
ment of the wastes is in a highly permeable aquifer of the lowermost Ringold for-
mation, entrance to which was gained where the upwarped Ringold sediments were
eroded and truncated prior to burial beneath later fluviatile sediments. Two
elay beds elsewhere overlie the aquifer but were locally removed by erosion to
form a2 window into the lower aguifer through which the waters moved. Movement

is soward one sf several deep basins in the top of the basalt bedrock -- basins
which becttom at or below sea level and from which preliminary evidence suggests
the exchange of water with shallower ground waters may be extremely slow. It is
hoped that geophysical seismic techniques will trace the clay and silt beds cap-
ping the aquifer and similarly define the form of the beasin in the basalt such
+that necessary monitoring wells can be most advantageously located. The depth
to vasalt in hese locatioms (400 to 800 feet) precludes the routine use of slow
and laborious churn drilling techniques for the determination of the structures
at these depths.

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

Process Development

Batch equilibrium tests were conducted to investigate the possibility of using
cation exchange resins as a method for removing the "critical" radioisotopes from
low activity, low salt, condensate wastes. Radiochemical analyses of A-8 waste
(Purex tank farm condensate) indicated that Sr7° probably would be the limiting
radioisotope in its disposal. Accordingly, distribution coefficients were measured
for Sr90 in A-3 waste for five different resins. The measured distribution co-
efficients started at about 2100 with Amberlite IRC-50 and increased in the order
Duolite C-25, Amberlite IRC-50, Amberlite IR-100, Amberlite IR-120, to approxi-
mately 10,400 for Duolite C-3. These distribution coefficients indicated a
relatively high affinity of all of the resins for sr30. Experiments were vlanned
to determine the capacity of a Duolite C-3 resin column for Sr90 in A-8 waste,
since the feasibility of using resins to decontaminate A-8 waste is dependent to
a large extent on the ability of the resins to compete on an economic basis with
the present method of disposal to underground cribs.
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The investigation of the mechanism of the reactions of ruthenium with silica and
alumina surfaces was coptinued. A series of experiments in which ruthenium
tetraoxide soluticns was equilibrated with activated alumina indicated that re-
producibility of the results was a function of the contamlnation of the alumina
surface rather than the time of equilibrium. A longer outgassing period at high-
er temperature was proposed as a corrective measure.

Gelling of Wastes - Field Work

The program for field work was scheduled for the approaching spring and swmer
and tentative selecticn was made of sites and equipment to conduct the test.

INSTRUMENT DEVELOPMENT

Jodine Moriztor

Additional gamma energy spectra of Purex "C" Cell dissolver off-gas were obtained
in ap atiempt to identify the 0.5 mev. gamme emitter previously observed during
metal dissolution under conditicns requiring +*he most sensitive setting on the
monitor to observe <the iodine activity. The "C™ Cell dissolver heel was removed
in early February and the dissolver loaded with fresh metal. Gamma energy scans
were then obtained as this metal was dejacketed and dissolved. During dejacket-
ing there was no activity above background at any emergy level. During metal
dissoluticn, peaks were observed at 0.36 and 0.50 mev. An air purge of the sample
cell weculd immediately lower these peaks by factors of 1.5 and 10, respectively,
i.e., to bpackground, confirming that both contributors were in the off-gas and
not appreciably adhering to tke sample cell walls. These observations strengthen
the conclusion that the 0.5 mev. emitter is Kr

" Contact Alpha Counter

A contact alpha counser cell employing a small phosphor area in the central por-
tion of ~he open cell has been laboratory tested. With Task I supernate solutions
it was confirmed thaw satisfactory counting rates for low activity streams (0.2k
g/1) could be obiained afer passage of high activity streams (6 g/1) without
flushing between samples. One acid flush {1 M ENOB) returned the counting rate
To background.

Photometer Develovment

Efforts %o standardize the flow cell have shown that “two types of cells will be
required, one for sample streems containing little or no air (Redox samples), and
one, a self-degassing unit, for sample streams containing an appreciable percen-
tage of air (Purex air 1ift assisted samples).

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

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

" interference filter that passes light with a wave length of 510 millimicrons,
in place of the previously used 490 millimicromns filter.
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EQUIPMENT DEVELOPMENT

Titanjum Tube Heat Exchanger Prototype

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

totyve testing.
Deepwell Turbine Pumps, Redox F-1 Tank

The deepwell turbine pumps installed in the Redox F-1 tank (Redox Flowsheet No. 5
1AFS solution, feed to the extraction columm of the partition cycle) have failed
after 3 to 75 days operation during the past ten months. Recent seal studies
failed to develop any cause for the failures. As a follow up, & pump equipped
with glass bearings was put on test pumping simulated IAFS solution. Within ten
minutes severe foeming was apparent. The foem extended about eight feet above
the surface of the liquid and was expelled from the vessel vent. Although pre-
sence of foem in +the Redox F-1 tank has not been demonstrated, foaming in the F-2
concentrator, which precedes the F-1 tank, does give trouble unless a foam
depressant is added.

The addition of 100 times the amount of "Nonisol" (a foam depressant) used in the
plant F-2 concentrator did not eliminate foaming of the simalated 1AFS solution.
Several variables remain to be examined before it can be concluded that foaming
and not seal failure is the primary problem in the F-1 tank. At this time, it
appears that foaming mey exist. This coupled with poor sealing of the tank
openings, agitator, pump, etc., would explain the leakage observed from the F-1
tank.

Redox D-14 Pumn

A deepwell turbine pump which failed because of shaft seizure at the liquid throt-
tle bushing has been dismantled by Chemical Processing Department persocnnel. A
section of the shaft that operated in the liquid throttle bushing has been exam-
ined macroscopically, microscopically, and spectrographically by Radiometallurgy
perscnnel. Minor corrosion of the stainless steel and faint scratches on the
surface were noted. The foreign material that had built up on the shaft contalned
more than one per cent lead as well as elements contained in solution in proportion
with the solution content.

Aveco Three-way Packless Valves, Air Operated

The valves purchased for the Purex Plant moving-bed ion-exchange contactor have
given trouble during operability tests. The top works (air operators) fabricated
at EAPO contained weak duck-reinforced neoprene diaphragms. In scme cases, this
d1d not seel on the periphery. A phonograph finish on the sealing faces of the
operator body corrected the latter.

In addition, the bodies fabricated by AVECO contained three potential stainless
to stainless contact areas. These proved <o be troublesome when galling occurred.
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By making one of the surfaces of plastic (Polyethylene, Kel-F, etc.) this source
of trouble should be eliminated. A valve modified to eliminate all known causes
of malfunction is on test and operating satisfactory. The remaining valves are

now being modified.

Continuous Calciner Rotary Feeder Valve

A vene-type rotor (Drawing SK-2-43229) with 5-mil-thick Elgiloy (Elgin Watch
Company) vanes was fabricated for the 3-inch experlimental rotary valve, X-Cell,
224-UA Building. Installation is aweiting shutdown of the X-Cell calciner.

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

Slug Handling

A reciprocating slug feeder, which was built to develop data required for design-
ing egquipment to feed randomly-dumped cylindrical slugs from a vertical hopper,
cperated at 90 to 70 per cent efficiencies (slugs delivered vs. tube strokes)
with a slug to tube diameter ratio of about 0.6, 5 to 10 tube stroke/minute using
l-l/h inch diameter x 8-inch long slugs. In compariscn, the efficiency was zbove
95 per cent with a diameter ratio of 0.55. Studies of nopjamming hopper geomet-
ries and optimum diameter ratios will continue.

Materials of Construction

Polystyrepe. Amphenol connector insulators were tested by static immersiom at
room temperature in Purex HAX and 2.2 M nizric acid. After L2 days immersion,
there was nc dimension change in either sample. In EAX, the material increased
0.25 per cert in weight. Several internal cracks were noted. The material
yellowed slightly in the nitric acid.

Color-Plast. A gasket and shim material manufactured by General Gasket, Incorpor-
ated, was tested by static immersicn at roem temperature for 30 days in variocus
soluticns. The results are tabulated below: :

Soluticn Results
60% Nitric Acid Failed - 3 hours
50% Caustic Soda Swelled 100% - lost strength
Carbon Tetrachloride No Chenge
Recuplex CAX Hardened, failed
Purex HAX Hardened, failed
Hexone Swelled 30% - softened
Distilled Water No Change.

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

Soluticn Results
60% Nitric Acid Failed - no strength
50% Caustic Soda Dissolved - 12 days
Carbon Tetrachloride : No Change
Purex HAX No Change
Hexone No Change
Distilled Water No Change.

Tygen. A Hills-McCanna valve diaphragm, purchased for use in the Purex Plant was
tested by static immersion at room temperature for 28 days. The original hardness
of <=he diaphragm was 70 durometer "A".

Sclution Dimension Change, % Final Hardness

60% Nitric Acid -6 100
50% Causzic Soda 0 70
Carbon Tetrachloride - 10 Q2
Recuplex CAX 0 70
Purex HAX -0 92
Hexone Failed after 8 hours

Distilled Water -6 70.

Corrosion Studies

Icdide Inhibiticn of Corrosion. It has beer reported (GEL Report No. 57-GL-30,

C. E. Michelscn) that the presence of iodide ion may greatly reduce corrosion of
stainless steels by HCl, HF, and H-SO,. A series of exposures of 304 L and 347
stainless steels and A-55 titanium wes made to 20 per cent EN03-3 per cent EF and
to 0.3, 6, 12, and 18 M BySO), with and without 0.1 M iodide. The tests were made
atmospheric boiling temperature. No significant reduction in corrosion due
iodide ion was cbserved. The presence cf iodide appear to 2ccelerate corrosion
titanium in HN03-EF solution.

[P ]
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gg3 Studies

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

1. As reaction proceeds, a dark blue band, probably UhO , forms and moves down
the tube, forming an interface between the initial mAterial and the reacticn
product. The band formed whether UOp was being oxidized with oxygen or 0308
was being reduced with hydrogen.

2. The reduction of UO3 to UO2 at temperatures above decomposition point of the
former apparently does not begin until the entire bed has been converted to

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

This effect pointed up a noticeable difference in samples of pot calcined and
continuous calcined powders. Under comparable conditions, 002 appeared in the
pot-calcined powder eleven minutes after hydrogen flow was begun; with the con-
tinuously calcined material, twenty-seven minutes elapsed, thus indicating
another mechanism possibly responsible for <he difference in behavior of the two

types of UO3.

HOT SEMIWORKS MAINTENANCE ACTIVITTIES

The major pertion of <he stainless steel floor work in A Cell was completed. In-
spection, testing, and wall-cover-skirt (a secondary seal to prevent leakage of hot
solution under the flocr) work is now starting. '

Replacemens of Teflcn with Teflen Plaxitaliic gaskets is 85 per cent completed.
Welding o~f processz lines is 65 per cert completed. The over-all maintenance
effor= required tc place the semiworks in standby ccnditice is 05 to 7O per cent
finishred.

In B Cell, eight out of zine pulsers bave now been installed with graphite pistons.
B Cell work is 90 per cent completed.

On Fetruary 25, =he shift schedule a= the Ho: Semiworks was changed from "days-
and-swirg” tostraight days”. The rsmaming work will De completed on this basis.

LOO0 PRCGRAM - REACTCR JEVELOPMENT

~ Purificatiorn of Plutonium f£rom FRFR Fuels

Studies nave been initiated to explcore the feasibility of recovering and purifying
plutonium from FPRFR Zfuels by sclvent extracticn with solutions of thenoyl tri-
fluoracetcne i TTA" ).

Study cf <he Lizerasure together with experimertal studies comple ted during the
report veriod disclose -=he fcliowing factcrs which must be considered in designing
a flowsheet for <his cpera<ior.

1. The solubility of tke plutonium{IV) TTA complex in benzene is low (0.012 M).
In crder =¢ aveoid precipitaticr of the piutonium complex and still maintain
a small scale ard low sclvent invenicry iz the extraction step it is necessary
to hold +<he TTA ccpceniratior in the sclvent ic scmething less than 0.05 molar.

n

The efficiency of extraction of plutonium(IV) is improved by reduced acidity.
An acidity cf 0.2 M ENO3 or less is then desirable in the uranium-containing
feed to the extraction step.

3. Plutonium must be adjusted to Pu(IV) to assure satisfactory extraction. Re-
duction with ferrcus sulfamate follcwed by addition of nitrite may be used to
adjust the oxidaticn state cf *he piutonium but has the disadvantage that ferric

- ion forms a fairly stable complex {stability comstant of about 3 x 103) with
TTA and thus hinders plutonium extraction by depleting the TTA.
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L., Rates of ftransfer are slow for both the extracticn step and the stripping step,
especially the latter. The rate of stripping depends not only on efficiency
of agitation and temperature but is quite sensitive to acidity and TTA con-
centration. With fairly vigorous agitation, times of the order of two hours
may be requi*ed to strip more than 99 per cent of the plutonium into 0.50 M
HNO,, 0.03 M Fe'*. The time cycle for the stripping operation may bde reduced
by a factor "of four or five (and made about equal to the time cycle for a
suitable extraction step) by stripping into 3 M HNO3, 0.03 M Fet* instead of
0.5 M BENO,, 0.03 M Fe??. Under this condition a concentration factor of about
five can De effected without significantly decreased decontamination or in-
creased was*te loss, and semi-continuous equipment of small scale is feasible.

5. Gamma decontamination in a batch TTA cycle appears to be limited by zirconium
and aniobium. Zircopium is the most reedily extracted species in the feed and
should in thecry be readily separated by s<ripping plutonium as plutonium(III)
out of a TMA extract and into a low acid aqueous phase out of which zirconium
would Ye highly extractable. However, the kinetics of the plutonium strip-
ving operation allow sufficient time for growth of appreciable amounts of
piotium, whizch fcllows plutcnium in the stripping step. Over and above this
ef?2c%, however, ccnditions necessary for extraciicn of greater than 99 per
cent cf the plutonium(IV) result in extracticn of about three per cent of the
niobium. If the plutonium stripping operation is expedited by increasing the
acidity then bc*th niobium and zirconium follow plutonium to an appreciable
extent in both the extraction and stripping steps. Gamma decontamination
factors have ranged frcm 80 to 300 feor single batch cycles employing stripping
into 0.5 M ENO3. A gamma decontamination factor of 50 to 100 appears feasible
with a sherter time cycle by stripping into 3 M nitric acid.

The simplest overall agueous processing scheme presently =nvisioned for FRFR fuels

would emplcy a single batch cycle of TTA extraction to separate plutonium from
uragium and to remove the bulk of the fission products (gamma df in the range 350

o 100). The product from this step would then be processed through an anion ex~
change step in which hopefully a high degree of purification could be accomplished.

It is plarned %o tes< this concept in the near future. A major area of uncertainty
in the ITA extracticn cycle is the radiation stability of TTA, a topic scheduled
for experimenta’l investigation in “he rear future.

Impregnated Graphite Fuel Element

Scoutircg work has Segun with the goal of developing a readily processed plutonium
bearing graphite fuel material. The most promising approach to date involves the
evacuation of a machined pile graphite shape, immersion in a uranyl nitrate solu-
tion {a stand-in for plutonium nitrate), application of atmospheric pressure,
draining, rinsing, drying, and heating to convert the absorbed uranyl salt to
oxide. A lcading of 220 mg U/cc was obtained by this technique, and no dimen-
sional distortion was observed in the 3/8 inch cylinders used either during im-
pregnations or after heating to 600 C. Uranium was leached from impregnated
graphite, which had been heated to 600 C, by concentrated nitric acid, but at
present the extent of recovery is unknown. The simple operations employed in
tais precedurs, the fact that forming or machining may be done on pure uncontamin-
ated graphite, and the attainment of concentration in the 200 mg U/ece range are
all very encouraging findings.
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U0, Improvement Studies - Ceramic Fuels

In the development of ceramic fuels, variation in the Mallinckrodt AEC-grade UOp
has resulted in an ultimate UO> fuel material varying in density from 85 to 95
per cent of the theoretical value. Experilence in the Ceramic Fuel Development
Operation has shown a correlation between surface aresa and good sintering char-
acteristics, i.e., high densities. In general, if the surface areas of the UOo
is in the range 1 to 3 m?/g, a satisfactory demnsity is achieved. Previously re-
ported work (HW-L7943 C), on BAPO UO3 product, has shown that U0, which under-
goes oxidation to U;Os followed by reduction again to U0, develops increased
surface area which Is believed due to the disruption of aggregates. Initial
tests with AEC grade material disclosed similar behavior; the surface area in-
creasing from 0.65 m2/g to 1.58 m?/g when the powder was oxidized at 500 C and
reduced again at 650 C in a tube furnace. Since it is possible that the aggre-
gates exhibiting low surface area are responsible for the lower densities of the
sintered U0y, 35 pounds of AEC grade UOp is being subjected to an oxidaticn-
reduction cycle in a fluidized bed reactor to determine whether this procedure
will produce a uniform product cazpable of forming a2 high density fuel material.

D0 - Purificaticn

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

Out of Pocket

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

The study of the separations plant and facilities required for the FRFR program
was continued. The scope for the feed cell and related equipment was completed.
Flowsheets for the remsinder of the separations facility were well along toward
completion.

6000 PRCGRAM - BIOLOGY AND MEDICINE

On February 8 new programming was started for calculating environmental monitoring
data. Costs were reduced 4O per cent. The change was mede possible with the in-
stallation of an improved memory circuit in the IBM 702 computer.

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

Zn65 Analysis

The gamma emitting isotope content of two employees was determined by multichaznnel
gamma spectrometry. In addition te Kuo, which is a naturally occurring radioisotope,

= s pecrassizic

N



e S

and Csl37, which is present in all personnel gs a result of bomb debris contamin-
ation of food materials, about 5000 d/m of Zn 5 was measured in one of the men.
This man is apparently exposed to Zn®° contamination through the sanitary water
at 100-F Area which is derived from the Columbia River and is contaminated by the
reactor effluent water from reactors farther up the river. Samples of both raw
and sanitary water were analyzed for nine isotcpes by multichannel gamma spectrom-
etry and beta absorption counting. The results are tabulated below together with
similar values for raw river water at Clover Island in Kemnewick.

The concentration of Zn65 in the sanitary water at F Area is roughly the same as
at D and H Areas and the Columbia River at Kennewick, and about four times that

of the Columbia River at Portland. This means that by total body counting Zn >
will probably be detected in all persons in F, D, and H ATreas, gnd in all persons
downstream using Columbia River water under conditions where 2n°? is not specially
removed by the water ireatment process.

TABLE II
ANALYSIS OF RAW AND SANITARY WATER
Sample Radioisotove (in units of uc/ml x 10'8)

Location Type Nazh P32 Schéﬁ crot Cu6h 2065 AsTs’ Baluo Np=39
183 KW Raw 2.7 1.6 -- 16 5.4 0.7 10 -- 5.7

Sanitary 2.1 4.9 -- 99 7.7 b1 18 - 4.2
183 KB Raw 0.87 1.8 -- 12 1.5 0.7 0 -- L.3

Sanitary O.4&4 1.7 -- 6.4 8.1 2.1 0 -- 5.7
183D Raw 1k 7.5 1.3 88 179 L.3 90 -- 90

Sanitary 106 1.k 0.18 91 41 7.0 8.7 -- 103
183 H Raw 317 13 1.4 186 320 17 195 16 250

Sanitary 143 L.k 1.2 656 33 1b4 11 9.2 308
183 F Raw 350 18 2.5 354 376 16 222 38 313

Sanitary 24O 3.5 1.2 365 70 15 12 12 327
200 W Sanitary 0.08 -- - L5 2.9 -- 6.5 -- 1.0
Columbia River 106 12 1.1 304 100  10.7 -- .- 232

{Clover Island)

Reactor Effluent Studies

Fe>9 was determined in selected cross-header water samples taken from H reactor.
Samples taken from a header containing one-half tube load of M-388 clad slugs
showed an Fe9 activity from two to three times that observed on samples taken
from an adjacent header containing regular slugs. This suggests that for a full
load of M-388 clad slugs the Fe>9 concentration in the reector effluent water
might be increased to as much as two to three hundred times the present value of
about 1 x 10° uc/mi.

1232950 DECLASSIFIED gy
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Dosimetry

The radiation-protective action of three alcohols, ethanol, isopropancl, and

t-butanol was compared by means of their effects on the radiation-induced decom-
position of erioglaucine in dilute aqueous solution. Although these alcohols
were tested previously, the new measurements were made with much purer reagents,
and the results were analyzed statistically to ascertain the degree of confidence
to place in them. The results were interpreted in terms of a mechanism involving
competition between erioglaucine and its decompositicn product and the alcohols
and their decomposition products for HO, radicals produced by the irradiation of
the water which makes up the bulk of the solution. The competitive steps in this
mechanism were assumed to involve simple second order reactions, and the measure
of the degree of protection was taken as the ratio of the rate constant for the
alcohol-radical reaction to the rate constant for the erioglaucine-radical reac-
tion. The higher this ratio the more effective the protector, and the values for
the three alcchols were:

Ethancl 0.125 = 0.010
Isopropanol 0.098 ¥ 0.013
t-butanol 0.026 ¥ 0.012

Since the rate constants themselves are independent of concentration of protector,
the validity of the mechanism is tested by the variation of the above ratios with
protector concentration. These ratios were found to be constant over the concen-
tration range of 1 x 10-2 to 5 x lO‘A M alcohol within the 95 per cent confidence
limits given above, lending support to the mechanism propcsed.

Geochemical and Geophysical Research

Contlnuing regional geological studies have outlined deep basins on the surface
of the basalt; several aguifers within the lowermost Ringold formation are
similarly downwarped with the basalt and are overlain by two clay beds, aggregating
up tc more then several hundred feet in thickness. terally these clay beds
apparently thicken still more and this results at least locally in the pinching
out of the aquifers. Very incomplete data suggest a slow exchange of water in
these aguifers with the shallower ground waters and thus the potential storage of
selected wastes in these horizons by displacoment of the existing water there.
Disposal by such methods is similar to the "disposal-at-great-depth" concept but
at shallower depths (up to 800 feet) which would simplify the monitoring well
requirements and the determination of the inadequately known geologic conditions.

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

The silt and clay bed 100 feet beneath 200 West Area was further verified to be
a wind deposited soil equivalent to the Palouse on the basis of high quartz,
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caleite, mica and chlorite content. It's exchange capacity 1s accordingly low.
The differentiation of the post-basalt sediments into the currently used divisioms,
in turn based on the concept of a deformed Ringpld formation, was validated.

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

July 1, 1957.

Geology and Hydrology

A more sensitive anmalytical procedure for fluorescein in ground water was developed
Dy others and was applied to the analysis of samples of ground water collected in
August and September, 1956, during a ground water tracer test southeast of 200 East
Area. On the basis of these analyses, fluorescein was detected in a well B800 feet
SSW of the well spiked with fluorescein dye 28 days after injecting it into the
ground water. The observed movement represents an average velocitiy through this
region of 350 £t/day. A 95 per cent confidence is ascribed to <he analytical
results.

Soil Chemis=r

Previous work on the removal of Ce isotopes by Hanford soils is being reviewed
and supplemented. The removal of Ce by soils differs from the removal of Sr and
Cs in that ii appears to be almost independent of the cation exchnange cepacity of
The soils. The removal exhibits a very marked dependence on PH, exceeding 97 per
cent for all soils tested when the pE is greater than 4.1 and for a wide range of
Ce concentrations. It is hypothesized that the removal results from a precipita-
Tion of the cerium at higher pE followed by filtration on the soil.

Mineralcgical analyses of the clay fraction of Hanford soil samples is of value
in developing basic information for predicting disposal site capacities and iden-
Tifying geclogic strata. Initial tests to evaluate clay mineral composition were
started. Preliminary results indicated that the material of less than 1 micron
Size is primarily montmorillinite. This may indicate the presence of zeolites

in <he finest fraction of this particular soil.

Iaitial experimental data indicated that Turco 4306 B (a decontaminating agent)
inhibited the adsorption by scil of 5r7° in Uranium Recovery Plant scavenged
waste and probably even desorbed some of the Sr9° from sludge that was associated
wizh the waste. Experiments were planned to obtain more information regarding
the effect of this agent on sludge and particularly on 107 Basin sludge which
will be conzacted by reactor effluent containing this agent following its use to
decontaminate the rear face of the reactors.

The measurement of equilibrium distribution coefficients for Csi37 and 5r9° in
a S%xture of distilled water_ and a standard soil gave values of 50.5 ¥ 5.7 for
Sr7” and 460.2 % 0.2 for Cs!37 at an equlibrium DH of 8.3. These values will
be used as a sitandard to evaluate the adsorption characteristics of Csi37 zpd
8190 in varicus waste solutions.

Gelling of Wastes

Gel formed by reacting sodium aluminate with sodium silicate was dried to constant
weight at 105 C, the loss in weight corresponded to about 3L moles of BE-0 per mole
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BIOLOGY OPERATION MONTHLY REPORT - FEBRUARY 1957

A. Organization and Personnel

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

8. Technical Activities

i. Biology and Medicine -~ 6000 Program

BIOLOGICAL MONITCRING
Samples of terrestrial and aquatic organisms are routinely collected and assayed
for radiocactive contaminants released to the atmosphere, impoundments, and the
Columbia River.

Atmospheric Contamination

Concentrations of I131 in the thyroid zlands of rabtits are tabulated velow in
decreasing order:

nc 1131/0 thyroid Trend

Collection Site Average Maximum Factor
1 mile SE of Redox 5 x 1072 7 x 10™2 -
West of 200 West Area 1 x 10-2 2 x 10-2 -3
Meteorology Tower 6 x 10-3 1 x 1072 -
East of 200 Zast Area 5 x 107 9 x 10=3 -2
L miles SW of Redox 3 x 103 6 x 1073 -7
Prosser 3arricade 2 x 10-3 5 x 1073 -4
100-B Area 1 x 10-3 2 x 10-3 -L

6 miles SE of Redox 5 x 1073 1 x 10-2 - %

Route 2S, mile 3 3 x 107 b x 1073 -

Wahluke Slope, ENE 1 x 10” 1 x 1073 -3*

Wahluke Slope, N 6 x 107k 1 x 1073 - 3

# The last four trend factors compare values with December rather than
January because corresponding collections are made bimonthly.

Contamination levels are twice those of one year ago.

Fallout debris, presumably of off-Plant origin, was present in rabbit tissues
and feces in the following concentraticns: :
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Sample Tyve uc FP's/g sample Trend
“Average Factor
Bone 3x 10_5 -
Feces S x 1075 -
Liver 6 x lO-6 -

Swamp Contamination

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

pc FP's/z tissue Trend
Sample Tyve Average Maxd mum Factor
Coots -3 %
Bone 1 x 1073 1 x 10 ! +3
- Soft tissue 6 x 10~k 7 x 10~ e 2"
- Diving ducks
- 3one 1x 1o‘i 2 x 10-3 .2
Soft tissue 8 x 10 1 x 1073 -
Puddle ducks -3
- Bone 2 x 1073 5 x 10 e b
Soft tissue L x 104 1 x 10-3 -

#* Trend factors for coot tissues are compared with December values
rather than January, because coots were not frequenting the swamp
at that time.

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

Columbia River Contamination

The contamination levels for beta emitters in representative aquatic forms
and in waterfowl for February are shown in the following table. With the
exception of plankton, virtually all of the activity is from P32,
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Collection nc beta emitiers/g tissue Trend
Sample Type Site ‘Average Maxdmum Facter

Plankton Hanford 8 x 1072 1x 107t .2
Caddis larvae " L x 1073 5 x 1073 -
Hinnows " 6 x 107t 2 x 1073 -2
Wnitefish™ " b x 107 7 x 107 -5

Priest Rapids 7 x 1079 3 x 10-5 .2

Ringold (Not sampled this month)
Diving ducks Hanford 2 x 1073 L x 1073 -
Puddle ducks® n 5 x 10” 8 x 107k -
Uy1is® " 8 x 1073 2 x 10-4 -
Mergansers” " L x 1072 7 x 10'§ -3
derons® " 3x 10-5 3 x 1072 -3

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

The concentration of radicactive materials in plankton has usually been at near
the maximum for the year during February. The level reached this month is the
hizhest ever recorded, nowever. Ihe usual seasonal decline occurred in other
river organisms. The apparent increase above backzround for whitefish at Priest
Rapids resulted from the oresence of a few individuals which had moved uoriver
from the vroject. T’he contamination level in small fish collected below the
reactors and in waterfowl was about three times greater than one year ago. The
level in whitefish was about the same as cne year ago.

Effects of Reactor Effluent on Acuatic Organisms

Tingerling-size (one-year-old) whitefish have been unaffected by reactor effluent

in concentrations as high as 8 per cent, while winter temperatures have prevailed.
Survival of chinook salmon fry was not affected by exposure to ly per cent strength
effluent from the 105-£Z reactor.

Survival of whitefish eggs has been substantially reduced at temperatures 2 C and
3 C above the average for the Columbia River.

"Purco', a commercial compound containing fluoride, which is under consideration
as a decontaminant for reactor tubing, was tested for acute toxicity to young
salnon. The fish tolerated 75 ppm of the commercial compound for 7 hours, but
died within a few minutes at a concentration of 750 pom. The fish readily
detected a concentration of about 2C0 ppm and avoided the solution.

Analyses of algae and diatoms which were scraped from rocks after exposure to
effluent containing debris from a ruptured fuel element indicated the presence
of about equal amounts of rare earths, Sr 9’90, and P3 , and much smaller
quantities of Csl37, Zr95-Nb95, and Ru106,
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METABOLISM AND TOXICITY OF RADIOACTIVE MATERIALS

Reactor Effluent

Pregence of Zn65 in rats continuously maintained on 30-fold concentrated reactor
efP%uent for 3L7 days was confwrﬂed by analyses of a second rat. The average
content of bone was 6.2 107% pc per gram. This figure is in yloge agreement
with the concentration which would be predicted from the estimated Zn®5 concen-
tration in reactor effluent and reasonable assumptions of metabeclic parameters.

In continuing studies of P32 absorption from reacter effluent, groups of rats
were fed P32 added to the effluent before and after concentration, P32 added

to unconcentrated effluent, and P32 in ordinary wazer. The bone devesition

of P32 from these various so&at‘ons was not 51gn1P1cantlj different, indicating
quite clearly that absorption of P32 is not aporeciably affected by the presence
of reactor effluent or by the process of concentration. Prel.mlnary results
suzgest that the low »32 absorption indicated by P32 puild dup in the animals
maintained for one year on concentrated reactor eZfluent may have been due to
the advanced age of the animals by the end o; the experiment. p32 absorpticn
and deposition in bone of year-old rats was L.7 per cent of administered doses
which is lower by a factor of 3 than P32 bone depvosition measured in young
-animals, but still hizgher by a factor of 2 to 3 than the apparent absorption
in the chronic reactor efiluent feeding experiment.

Plutonium

nolneonr ine administered intravenously was shown to be without effect on the
deposition in liver of simultaneously administered pilutonium.

Thirty rats were injected with plutonium intraperitoneally, and will be held
for studies on the removal of plutonium by chronic treatment with oDTA,
zirconium citrate, and combinations of the two. Progress was made on the
determination of the best experimental conditions for studying the removal
of plutonium from the lung by intrapulmonary IDTA administration.

The radiochemical analysis results on the blood from the three miniature pigs
intratracheally injected with a soluble. plutonium solution showed that
olutonium was detectable within one hour after administration. Peak blood
concentrations were obtained at about seven hours after dosing and represented
0.06 per cent of the administered dose in the blood. One hour after the dose,
about 10~2 per cent was in the blood.

Ruthenium

Cortisone, growth hormecne, and ZDTA were shogn to be without statistically
significant effect on the devosition of 2100 in 1iver.
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JTodine

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

In a short-tem tracer study designed to test the applicability of the swine
scintillation detector for sheep thyroid monitoring, a 100 uc tracer dose
was administered to each of three lambs. The earliest time at which I131
was detected in the thyroid was one hour after feeding. The thyroid uptake
for the entire course of the tracer dose was readily detected using the
scintillation detector.

Trequent determinations made on blood concentrations showed that 1131 Jas
detectable one-half hour after “eeding. The =ffactive half-life for I-31
in the blood after the first day was about seven days, although day to day
values showed considerable variation.

Just before sacrifice another 100 uc tracer dose was administered in order
to furnish conversicn-factor data for future in rivo thyroid monitoring.
Values Zound by the scintillation detector agreed with radiochemical
analysis values <o within L per cent.

Radioactive Particles

Inhalation oy mice of Ru10602 aerosol resulted in retention of 12 per cent in
the lung and 67 per cent in the zut i-mediately after exposure. Tlhese values
agree remarkaoly well with those assumed by the International Commission on
Radiological Protection for insoluble particles.

Sased on these daja and L00-day pulmonary turnover of igtratracheally
administered Ru-C Oo to mice, the concentration of Rul0 O2 (particle size
J.01 - 3 microns) in air that at equilibrium will result In an average

dose rate of 0.3 rem/week to_the lung is 5 x 10~ uc/cc and to the lower
larze intestine is 1.8 x 103 ¢/cc. This extrapolation of data from mouse
%o man is on the basis of a difference in organ weight and does not allow
for diffesrences in physiology.

Preliminary experiments employing a new vertical exposure chamber have been
cvmgéeted, testing two “ypes of particle aspirators and the introducticn of
Fu- O, dust with a pistol. Because of the apparent success of this tyve
champber, fabricatiocn of an identical one and a new glove box for olutonium
exposures is being completed.

]

Investigation of a questionable but consistent initial fluctuaticn in lung
burden after exposure ito radiocactive_zerosols was continued with the exposure
of sixty-eight 3AF; mice to 25 pc Rul0%0; dust. The mice were "scanned" in
the mouse counter and sacrificed oeriodically for radiochemical analysis of

lungs and other organs.
s Sy
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Twenty-eight mice exposed aoproximately one yzar ago to Ru‘osog as a hydroscl
were sacrificed and their lungs submitted for histological examination.

Gastrointestinal Radiation Injury

Further studies on the effect of intestinal irradiaticn on red cell uptake

of Fe’7 indicate a depression of about 25 per cent six days after exposure of
the gut to 1,500 r of X-ray. During this period loss of Fe>9 into the feces
is markedly in excess of control values, probably due to intestinal hemmorhage
resulting from the acute damage evident histologically in the intestinal tract
during this period. 3Beta irradiation of the tract Irom intragastrically
administered Y91 shcwed no effect on iren uptake, although the dose of ¥Il
fed was of comparable lethalizy %o the 1500 r X-ray.

A study was initiated to determine the effect of intestinal irradiation on the
metabolism of the gut ver se. The respiration of various segments of the

tract is being determined after exposure of the abdecmen to X-ray,

Relative 3iological Iffectiveness

At comparable total doses delivered by tritium, the viability of yeast Zrown
at 20 C was less reduced than that grown at 20 C, The dose required for a
90 per cent reduction in viability at 30 C was 30,00C rads as ccmparesd to
20,000 recuired to zive comparable reduction at 20 C. 3Back mutation rates
appeared to be unaffected oy temperature, although the resulis were scmewhat
erratic. These umusual observations are *“c be re-tested.

To reduce secondary radiations, culiures and dosimeter sclutions were contained
in lusteroid tubes during experiments using X rays. Both inhibiticen of micro-
organism gzrowth and abnormally hizh dosimeter values were consistently obtained
when lusteroid tubes were used. Initial tests with Teflen and polyotyrene

show no effects such as found with lusteroid. When iubes of these materials
become available, the X-ray exposures will be repeated.

Glass beads have been coated with palladium by vacuum spatiering in orevaration
for treatment with polonium. It is hoved that these coated beads will serve
as alpha radiation sources in RBE studies.

Genetic Effects of Metabolized Radioisotoves

Barium sulfate labelled with S35 was adsorbed by veast and subsequently dried.
Both before and after drying, less than 10 per cent of the sulfate could be
removed. In an initial experiment comparing mutation effects of adsorved s35
and metabolized 535, the amounts taken up by the yeast were not consistent with
previous experiments and thus comparable levels could not be studied. 1In
addition, viability was appreciably lower than previocusly found and the tests
will have to be repeated.

06 U
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Uptake of Radiocactive Substances by Growing lants

The uptake of radicactive iodine, phosphorus, and strontium by plants with
roots killed with hot water was compared with uptake into intact plants.
In each case the amount taken up was greater in the plants with dead roots.

Growing bean plants in the presence of both potassium thiocyanate and

I131, as compared to growth in I131 alone, gave no apparent difference in the
form of iodine in the plants. Autoradiographic results show that essentially
all of the I131 in the plant is in the inorganic form. WNo evidence of I131l

oinding to tyrosine has been found.

Mam ger
BIOLOGY OPZRATION
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D. Lectures

Y

a. Papers presented at meetings

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

b. Seminars

Dr. Paul B. Sears, Yale University, oresented a discussion on
ecclogy. (February kL, 1957)

3

D. C. Watsen, February 26, 1957 - "The Concentration of
Radioisotopes in Columbia Tiver White Fish"

(]

. Putlications

None

rag

. AFSWP Training Proiects

Two Armed Forces officers ccmpleted a research orientation that
included the Icllowing:

1. #hole-body radiation of excess ram lamb utilizing the
Ge Maxitren.

2. Skin exposure of excess ewe lamb to Van de Graaff accelerator
electrons.

3. TFlutonium metabclism in miniature pigs.

7 3 I3
L., 1131 metabolism, instrumentation, pathology, and radiochemical
analysis.

12329614
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OPERATICNS RESEARCH AND SINTHESIS CPERATION
MCNTHLY REPCRT

February, 1657

CRGANIZATION AND PERSONNEL

D. F. Shepard was transferred to the Cperations Reseerch and Synthesis Operaticn
?rom the Research and Engineering Operation, Chemical Processing Department
effective 2-1-57. Mr. Shepard will be asscciated with the Industri Statistics

functiocn.

A *alk on "Statistics in Experimentation” was given by J. L. Jaech to the person-
nel of Naval Research Reserve Company 13-2 on January 29, 1957.

P. M. Thompson spcke <o the Richland Llcn s Club on February > orn the "Potential-

ities of Research in Mznagement Science.”

CPEZRATIONS RESEARCH ACTIVITIES

Rezactor Da<a

The final presentation of the feasibility and scoping study for the Irradiation
Processing Department reacior data center was made tc IPD personnel early thi
month. With the =xcepticn of ncrmal censuliation, 2ctiviiy In this area has peen
terminate

Economics Studizs

Significantly less time was spent cn studiss in this area due to the impact of
Cperation Pool. In particular, little time was spent folleowing up on The intri-
Zuing subject of learning curves as 2 tool in explaining and sredicting Toth

cumulative and unit produciion costs and values.

Responsibility Jor the study of appropriate HEAPO motivations in line with AEC
objectives vas pertially re-assigned and continued, particuwlarly in the azrea of
methematical medels cof econcmic behavior.

The study cf suggested AEC ground rules as they affect beth project justilficaticn
and crerating oract ces was revised to include the latest oudget and preoducticn
11fcrm_+‘on and will be issued early in Marzh for ccnsideraticn by appropriate

PR

Adork continued on the p>roblem of matching in some optimum Zashion the gqualifi-
caticns ~f an individual,as well as his ne=ds and interests, with the plant-wide
oppcrtunities aveileble. A system that may ve useful in Zdealing with this

S e -

zreblem has been Tocrmuwlated and the practicel aspects of its use are ncw under
cornsideration.
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-nvestigation of Problem Areas

The scoping cf possible operations reseerch assistance in the area of measurements

was continued. An outline of the basic philcsophy of measurements is beginning

to take form. A progress report outlining the <thinking to date and indicating
cesible further approaches will be compiled during March.

Attendance st the planning meetings instituted by the Radiation Protection
Operation 4o review the entire Regional Monitoring program was continued. Since
this review itself is still in the scoping stage it has not been tossible to
determine as yet the extent *to which operations research assistance will oe of
value.

STATZSTZCAL AND MATHEMATICAL ACTIVITI=S IN SUPPORT OF RESEARCH PROGRAMS

- s

200C Program - Metallurgy

A final report was issued in connection with the diffusion problem dealing with
+he penatration of alsi into ureanium and uranium into alsi in bonded couples.
This repcrt contained a complete discussion of the statistical methodology used
to estimate the maximum penetrations within each couple. Data ccllection has
begun on a similar problem in which aluminum alloy M-388 is being considered
rather than alsi.

During the las:t several months a statistical evaluaticn cf data contained in
ORNL-681, "The Corrosicn of 356 Alumirum in Simulated Cooling Water for the Pro-
posed Materials Testing Reactor,” has been carried out by Overations Researzh
and Synthesis Operation persomnel. This evaluation provided guidance to the
Coating and Corrosion Operation in designing several recent experiments to ex-
plore further the effects recorded in this document. Data from these experiments
are currently being analyzed.

In connec*ion with the experimental determination of the accuracy of the uranium
essay stamped on certain test slugs, discussions were held tc determine how sta-
tistical techniques, in zonjunction with an 2ppropriastely designed experiment,
cculd incresse the overall experimental precision. A design to handle the Iive
test slugs currently being assayed was suggested to F. E. Holt in an unclassilied
letter, "Experimental Design - Percent Uranium Content of Test Slugs,"” dated
Fetriary 2%, 1957.

Mathematical ccnsultation was provided a member of Fuels Design, ruels Development
Operaticn, cn the subject of the differential geometry of surfaces which have heen
subjected to inextensible deformations. This discipline finds frequent applica-
tion in the stress and strain analysis of materials which must eadure conditions
in the interior of =z reactor.

2000 Program - Reactor

The investigaticn, begun in January, of the statistical properties of variocus
ternative methods of estimating Koo, the coefficient of fast neutron multipli-
caticon, Zrom cadmium ratic data was concluded this zacnth. Results and relative
merits of the different estimators were reported %o D. J. Donzhue in an unclass-
ified&'?stimation Schemes Related to Ko, Measurements,"” dated Feb. 26, 1957.

N
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3000 Program - 234-5 Weapons >

Mathematical consu’tation was completed on a study initiated by members of the
Plutonium Metallurgy Operation. The cobject of the study was the design znd
analysis of the two surfaces of & mcld for mclten metal. Paramount in the de-
sign were three conflicting objectives; (a) simplicity of design, (b) minimi-
zaticn of the total volume, and {c) provision for an adequate free-flow surface
for the advancing fluid. Three designs were discussed and are now oe_ng sup-
Jected to further study.

6000 Program - Biological Research

Work ccntinued cn the program to evaluate experimental error in tioleogical
exrerimentation. Further discussions were held with interested personnel con-
zeraing the possible errors that might arise within the framework of the present
Procedure for counting a radicactiive source. Semple-dilute-count data analysis
21so ccatinved in February.

Meny sxperiments performed by 3iology Cperation perscnnel using live animals as
zutfzcts foliow the general double dose patterna. The first dose might de an
iajection ¢f radioactive Pu, and the second dose a treatment injection. 3Zach of
the two doses can be administered on either a "Zixed" or a "varieble"” schedule.
"Fixed" means 211 animals receive the same dose by weight (or by volume). "Variable'
2zens the amount of the dose is a funciion of the animal, usually being a certain
pereentage of the animel's weight. There is no uniformity among the biologisis as
20 which of the four possible double dose schedules is used. Data from a %est ex-
Jeriment involving all four schedules is currently being anzlyzed o determine
w“hether the experimental findings from one schedule can reasonably be used %o pre-
dict results from a second schedule.

Analysis of an intratrachael hydrosol experiment on mice was completed and the

resulis were sent <o L. A. Temple of the Biology Operation in an unclassified
letter, Statlstzcal fnalysis of the Intratrachael Hydrosol Experiment,” dated
Februery 8‘61957 A "turnover curve” expressing the weekly retention of a given
dose of Ru in mice was determined. The tissue distribution of the remaining

edioactivity was also Zound. Confidence intervals were given on the mean per-
Centages Jor each organ or tyve of tissue.

Statisticael enalysis was perfcrmed for Bioclogy Operation personnel on data Zrom
a pilot study investigation of possible antidotes for excessive internal ruthenium
deposition in rats. The results of the analysis, including recommendations as to

which treatments might most nro‘luably be -nvesvlaated further, were reported to
3. Kawin in an unclassilied letter, "Statisticel Analysis - Possible Antidotes
for Ru Radiaticn in Rats,” dated February 6, 1957. The larze measurement error

iz data on total recovery of Ru obtained in this experiment again indicates the
m=23 Ior a systematic study of measurement technigues and instruments used by
the regearch dbiolegists.

DECLASS/z; -y
«E=BR 2329517



@ DrCLASSIFIED - Rpp—

STATZSTICAL AND MATEEMATICAL ACTIVITIES FCR PRODUCT DEPARTMENTS

Fuel Preparations Derartment

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

now in use for various gquality characteristics could be improved. Consideration
was given to the level of supervision receiving the report, tyve of information
most beneficial to that level, and labor involved in the preparation of the report.
In a subsequent letter to T. D. Naylor, "Prcposed Method of Reporting Various
Quality Characteristizs,” dated February 21, 1957, a suggested method was outlined
basaed cn the principles of statistical control charis.

A project to evaluaste the importance of various inspection stations and determine

an optimum sampling frequency 2t each staticn has been undertaken. Recommendations
and assistence o Quality Audit personnel have teen given in this direction. Further
assistance in developing *the proper type of statistical control for operational uses

end in the prcoer subgrouping of samples is being given.

Consultations were held with interesied personnel in connection with the design of
appropriate controlled experiments to eveluate the effect of slug insertion rate on
residual can well thickness at various temperztures of the alsi canning solution.
Results of these experiments have been very gratifying and further experimentation
is contirnuing in this aresa.

Data submitted by personnel of the Materials Engineering Operation are being ana-
lyzed to see whether the type of ingot (Mallinckrodt or Fernald), the rod location,
and slug locaticn witkin & rod have a significant effect on any of several yield
variables.

Informal training sessicns in basic statistical quality control and other statis-
tical technigues are teing continued for personnel of the Quality Audit Sectlon
These sessions afford operation personnel an opportunity to become familiar with
the services verformed by the Statisties group.

An apelysis of analytical data wes mede to determine the precision and accuracy
of certein measuring iastruments used in chemicel analyses. Biases, relative
errors, and variances were calculeted. Apelysis of variance techniques were used
to find desired within sample variances. Results were sent %o G. F. Yost in an
unclassified letier, "Precision and Accuracy Studies,” cn February 27, 1957.

Irradiation Processing Derartment

The frequency with which tube factors should be computed from temperature meps
is being studied as zn aspect of the data processing program. The data used
were taken from the XZ Tube Deta Reportis for a series cf tests conducted during
the summer of 1953. Consideration will be given tc the accuracy of the measures-
ments which are used in the computations, the fluctuations which exist, and the
varicus uses of temperature maps.

A preliminary investigation of the data thus far submitted from the production

test cdealing with the effects of pile variables on slug distortion has been made.
One important objective is to re-evaluate the standard warp relationship

1232968 secassi s D
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Exposures at discharge or rupture for the tubes in the recently completad

I & E run to rupture test were submitted by Process and Reactor Development
Cperation personnel. Using these data, a table was prepared which gave the
significance level as a function of the assumed retio of rupture rates between
standard end I & E slugs.

T
4
L
a9
LA
i
m
(o )

In 2 series of experiments verformed several months ago, the accuracy and sre-
cision of the 105-C Basin balance used for weighing slugs had been deitermined.

In view of appreciable biases, which were a function of the true weight, and
consideratle scatter sven after bias corrections were made, it was reccmmended
that the balance not be used until zdjustments were made ané 2 re-assessment of

its accurazcy and precision were determined. Such adjustments were subseguently

‘made, and the origzinel experiment was recently rerpeated by rcersonnel ci the Com-
oonent Testing Cperation. The resulting data were submitted and analyzed, with
tLe resnlts reported in an unclassified lette* to T. L. Deobald, Fsbruary 21, 1657,
"Accuracy and Pracision of the 105-C Balzance.'

Several rupture studies are oeldg clanned cy Process Technoloszy Operaticn per-
sonrel. These will include 1956 da%a. In <his connection, sizplifisd approxi-
mate tube exposures have been calculated for 21l <ubes discharged during 1956.

In order to determine <he accuracy of these approximations, random samples were
drawn from each month and aree and compared with available srecduction scaeduling
exposures. It appears that apprecisble biases exist in scme month-area combi-
nations, but the consistent grouping of individual values 2bout the average

biases should permit <he zpplication of bias correction facicrs such <hat the
aprroximaticons can be utilized. These bias factors are presently being determined.

Assistance had previously been given verscnnel of <he Process Technology COperation
cn the statistical aspects of a technigue for using past pile rupture experience
to 2djust outlet water temperature levels. Since this dealt with probabili<y
statements about the numbers of ruptures ad‘usted to 100% efficiency, ccmmon out-
let water temperature, and common pils rupture index, *the resuliing provability
statements were not exact. Suggestions for -mproving on the accurzcy ¢f such
statements were submitted in a rough draft tc H. G. Spencer

In evaluating the safety of 2 mechanism or sysiem of mechanisms associated with
a reactor, some estimate of the reliability (percentage of times that <he meche-
nism would respond in an emergency) of the safety devices must be obtained. For
some mechanisms, an experimental estimate ¢f the reliability can be found, obut
zany trials have to be run in crder to estimate the reliabiliiy with any degres
of confidence. Discussions were held during <he zmonth with serscrnnel of <he
Process Technology Operation orn this general subject of =eliabili<y, and a zable
was preparad showing the uncertainty in the estimeted relisbil:ty as a function
the number of independent trials rerformed.

Jata 2valuaticn has started for the work sampling study currenily deinz con-
ducted in the X areas by Industrizl Zngineering Operation. DPreliminary analysis
should indicate aow long the study st continue o insure tha: sample data is
representative of the overall work picture of the trades invclived.

w@T DECLASS 5 1c
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Chemical Processing Department

Considerable steel corrosion data have been accumulated as a consequence of the
acceptance sampling tests routinely run on samples from steel shipments. Per-
sonnel of the Facilities Engineering Operation have requested that these data t2
analyzed to evaluate certain variables (shippers, steel geometries, impurity
content, etc.). I is hoped that by determining which variables appreciably
affect corrosion, the guality of the steel being used can be improved. These
analyses will be performed using IEM equipment. Personnel in the Data Processing
Operation have been contacted, and estimates of cost and completion dates have
been cobtained and forwarded to the interested parties.

The Research and Engineering Operation is interested in the determination of

the uncertainty which should accompany a menthly estimate of the amount of de-
pleted uranium received from Redox, Purex and TEP Facilities. A statistical
model bas been set up and work is being done to determine the variance at certain
Doints in the system. From these results the variance in the =stimate of the
total amount of depleted uranium can be inferred.

A prcblem of mejor importance currently being considered deals with specifications
on the finel product. Although specifications azre still being met, the mergin
between the statistically determined tolerance limit and the specification is so
small that even a slight decreese in process average or increase in process vari-
ation could result in failure to meet specifications. The following specific
areas were investigated during the month in line with this general prcblem:

(a) It is felt that the estimate of process variation as determined
using present technigues is over-inflated. The biggest contributory
factor here zppears to be a day-tc-day analytical variatiocn which is
teing mis-assigned to prccess variation. Several suggestions have
been advanced to remedy this, and data from several tests have been
investigated in atiempts to decrease this analytical variation.

A recommendation has 2lso been mede tc ex:iend the enalysis of a given
part over several days rather than performing all titrations on the
same day.

{b) Thus far, tolerance statements have been made on the basis of an
infinite pcpulation. The problem of making a similar statement
on a finite population tasis, and interpreting such a statement,
is being investigated. This consideration arises particularly in
gpecial producticn shipments.

~~
o
~or

Preiiminery steps have been taken %0 enable the routine calculations
to be done by IBM equipment. However, this is being delayed in view
of the -current status of the general problem, and the possibility
that the calculation scheme may be aliered.

OTHER STATISTICAL AND MATHEMATICAL ACTIVITIES

The zany requests for one-sided tolerance limits prompted the vreparation of a
set of tabtles for various sample sizes and populaticn proportions at specified
" confidence levels. This operation was programmed and run on the 650 EDPM.

1232910 DECLASSIFIZD
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An abstract of a paper to be considered for presentation at the annual AEC
Accountebility Meeting in Washington, D. C. in June hes been submitted as
recuested. The paper by X. B. Stewar® entitled, "An Optimum Sampling Tecknique,”
deals with the determination of the sample sizes at various points in a systen

of streams in order to best determine the amount of urenium transferred. The
criterion used is that the variance of the itotal estimate be a minimum subject

+0 a fixed cost constraint.

Several more sets of data have been anelyzed with the assistance of the I=M
equipment in connection with the oroblem of relating isotopic concentratiions I
the reactor basin to certein pile variables. The latest atlempts were restricted
to individuel viles and water treatments, dbut the resulting lack cf datz
combined with the large amount of scatter led to generally negative results.

A paper was prepered in conjunction with C. Groot and H. C. Bowen of the Reactor
and Fuels Research and Development Operation for distribution o olant perscnnel
concerned with corrosion werk, and subsequent submission for puolication In a
corrcsion journal. This caper points out the necessity for transformeticns in
analyzing corrcsion data in particuler, and resulted from an sxperiment recently
conducted oy Groot and 3owen which strikingly illustrated this point.

Bias correcticn eguations were developed Ior 1/2" cored slugs at the reguest of
personnel of the SS Accountability Operation, Relations and Utilities. Txe
equations correct predicted amount of Pu formation and ye3s depleticn, which,
based on averzge MWD Zigures, would be slignhtly biased.

Data submitted by Spectrochemical Analysis Operation were analyzed to detvermine
the types and magnitudes of errors present in routine measurement techniogues.
Several methods of averaging experimental results were investigated and thelr
relative precisicns eszizeted. The results of the statistical study were reported
to Z. J. Anderson in an unclassified letier, "Error Analysis - Fe Concentration
Data," dated Feoruvery 7, 1957.

Chemical Instrugﬁatation Operation personnel use the fission count method o esti-
mete percent Pu® '~ in an unkncwn. The method estimates the unknown percentage

as a rational function of “our independent counting rates. Confidence Iintervals
constructed for this 2stimate were reporsed to F. P. Brauer In an unclassilie
letter, "anfidence Interral Procedures for Fission Count Method of Determining
Dercent PucltO, " dated Januery 31, 1957.

Discussicns were held with interested parties concerning the feasibility of
installing a sequential decisions procedure to goverzn dioassay film strid reading.
Varicus sequential plans are currently being cconsidered.

Regressions studies of the present salaries of various grours of JLO emplcye

were completed. Finel resulis were given to R. D. Tillson on February 19,
A new study was begun cn salaries predicted for January 1, 21938,

es
G357

An analysis was made Jor Zlactricel Systems Planning, Relations and Utilities
Operaticn cf the Torces 3ue %o the wind on an ice-2ncrusted standard uwtiliy
Further computazions were made as to the amount of zuying needed tc nee
required salety codes, under varicus assumptions as to the degree of =0
ioration.

1232971
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OFFSITE PROJECTS

Routine release calculations in connection with Project Bluenocse were continuzd.

Work on Operation Pool is progressing satisfactorily. Progress during the month
can te summarized as follows:

1. Special Agreement No. 21 o the Prime Contract was signed by the
Commission authorizing the program.

2. Through lengthy discussions, a basic cutline of the study and its
objectives, and the contemplated nature of the final report tc be
prepared, have been formulated. This outline was discussed with,
2nd additionzl informaticn obtained from, those responsidble for
the parallel study at Oak Ridge and frcm the designated consul-
tants at Savannah River. This phase of the study should de
completed early in March.

2 Studies of the existing Hanford situation in such 2reas as
accountability, instrumentation, and physical security nave bpeen
requested from FPD, IPD, CPD, HLO ard tke SS Accountability
Operations. In order to give appropriste directicn and fore-
stell redundancy, detailed versonal discussions were held with
the perscnnel assigned to these studies. These discussions werz
completed during the two-week period ending February 22, and
it is anticipated the results of most of these studies will be
available by March 8 to 15S.

CFFSITE VISITS

W. R. Lewis 2nd J. 3. Work spent the week of Februery 25 <hrough March 1

visiting the K-25 a2nd Savannah Riwver plants in connecticn with Oper=ztion Pool.
W. L. Nichclson perticipated in BA/MA recruiting on the University of Oregen

cempus on Februery 18, 1957, 2nd visited the Mathematics and Statistics
Departments of Oregon State College cn February 19.

M&M

1 A. Bennetz, Manaé?y
OPERATIONS RESEARCH & SYNTHESIS

CAB: bk
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RADIATION'PROTECTION OPERATION
MONTHLY REPORT - FEBRUARY, 1957

A. ORGANIZATION AND PERSONNEL

Organization

No significant change in orgapization occurred.

Force Summary 1-31-57 2-28-57
Zxempt L1 Ly
Nonexempt 205 20k
Total 248 2k5

B. ACTIVITIES

Radiation Monitcring

Scheduled work on <he frcnt face at 105-DR was completed a2t an average body dose rate
of § mr/hour. Radiaticn levels “rcm open tubes during nozzle replacement ranged to
800 mr/heour at 30 inches and contamination to 2 rads/hour including 100 mr/hour was
noted on the nczzles. The field dose rate in the C-elevator pit was 10 to 30 mr/hour,
out particles were found which gave readings to 10.5 rads/hour including 500 mxr/hour

befcre being shielded with lead bricks.

Prior to the mejor ocutage at 105-D, TC water lines were installed in +the wvalve pit,
riser tunnels and the C-elevator pit. At the latter location the average body dese
rate was 100 mr/nour due to gross particle contamination which ranged to 6.3 rads/hour
uncorrected for scurce size. fter decontamination, the average dose rate in the pit
was 10 %o 25 mr/hcur. Major shutdown work at 105-D commenced February 1Z.

Biology Research nhas tried two methods for forming the aerosol of ruthenium-106 par-
ticles 1o wnich mice are exposed. A ruthenium hydrosol was used to create a fine mist
in the sealed cylinder containing the mice. Later, capsules containing a fine powder
as tne carrier for the particles were fired from an air pistol. The meximum hand
dosage rate enccuntered during preparation of the capsules was 2 rads/hour including
50 mr/hour at 4 inches.

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

The Richland Crash Alarm System failed during routine test. Repairs were instituted,
and the system re-tested satisfactorily.

Regional Monitoring

The daily average emission of I+31 was 1.7 curies compered to 1.l curies during
January. The maximum daily measurement was 6.6 curies which originated from Redox
between January 30 and 31. The maximum total emission during any seven-day period
was 19 curies of whnich 18.9 curies were released Trom Redox.
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Test wells drilled arcund the A-8 crib show increases in beta emitter activity by
factors of 2 to 9 with a maximum concentration of 1.6 x 10-3 uc/ml in well 299-525-5.

Drinking water in the Pasco-Kennewick systems contains more radicactive material now
than has ever been measured at these locations in the past. The average total teta

measurement at the Clgover Island Pumping Staticn for February was 3.2 x 107° pe/ml
compared to 1.4 x 10- pc/ml a year ago. An upward trepd has been noted since June.

The increase is partially caused by less dilution in the river and partially by a con-
tinual increase in power level.

Exposure Evaluation and Records

There was one confirmed case cf plutonium depcsition during the month. Detection of
this case by routine sampling was first made in 1956; thus, the corrected total is 37
for that year. The total number of cases on record to date is 128.

No radiation incidents involving exposure above permissible limits were reported.

A shipment of 702.8 ounces of silver backs (stairnless steel strips attached) ard
silver inpserts was sent to the San Francisco Mint for reclaiming. Less due to steel
and impurities was 39.1 ounces. The value of the resulting fize silver was $539.90.

Calibrations

Permission has been given to Radiological Physics to transfer the Sigma Pile Ircm the
3745 building to the Positive Ion Accelerator building. Routine calibrations will
still be performed with the facility; however, much greater utility of the Sigza Pile
in experimental work will be realized by the <ransfer.

In additicn to the routine calibration work on the 2 Mev accelerator, some special
irradiations were made. These ccnsisted of large beta doses given to lccalized skin
areas of a sheep for the experimerntal animal farm.

The simple medification to +the 17 dcse rate integrators was completed, the acceptance
tests completed and the units sent to the field. Acceptance test resulis revealed
that the units perfcrmed well within the limits es<ablished.

In accordance with OPG 08.2.1, a classification of radiation monitoring instruments
and a classification list was prepared and issued to all monitvoring managers.

Radioclogical Develorment

Progress was made on the conversion of film badge information to electronic daza pro-
cessing. The audit of master record information was continued. The number of master
records determined to ve in error was found to be about normal for a program of this
magnitude. A new instruction assempbly was completed and testing was initiated. This
assembly was prepared to consolidate program corrections and additions to the program
conceived subseguent to the initigl instruction assempbly. Develomment of operating
procedures for <the zuidance of the Exposure Records personnel progressed to the detail
outline stage. Consideraticn of bioassay for conversion to electronic data processing
methods was initiated. The econcmies and resultant venefits of processing these data
are less obvious than for film vadge data, largely because of the smaller volume of
data to be processed. ’
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By agreement with the vendor of the plastic coated gloves mentioned in last month's
report, a total of 3502 pairs of gloves was returned for replacement. An initial re-
placement crder of 48 dozen pairs was received and accepted with the following stip-

lations: Snould the gloves prove unsatisfactery, tne cost of the entire replacement
lot will ve refunded; if approved, the remainder oI the order will be filled. Approx-
imately 40O pairs of replacement gloves were dispersed to varicus representative
facilities for actual field use and consumer evaluation. In conjunction, straight
laundry tests will be conducted. As a resul: of these actions and through considerable
versonal contact, the mounting dissent among user compeonents was quelled and the sit-
uation has returnec to normal.

Nine resis<ance ihermcmezers Jrcm the 100-K Area were decontaminated with a Turco
L306-B soluticn and ulsrascnic agitaticn. cntamination levels tc 3000 c¢/m were re-
duced c less thar 100 c¢/m in two washings of approximately two minutes each. Conven-

tional chemical decontaminaticn methcds con cther resistance thermcmetlers were not
satisfactory.

Fabricaticn of the beza source jig was cocmplezed. Af<er calibration of the systenm,
<he urarium source with approvriate apsorters will de used for calibration of GM's.
Sufficient shielding was included in “he beza scurce jig to allow GM calibratiom 0
preceed wnile cother work is in pregress such as X-ray operaticn.

Radioclogical Consulta<icn

Recommendations were made for a study of the distribution of radiation dcse over the
pody of workers engaged in normal monitoring activities. This program has been started
with a group of pecple in Radiation Moniteorinz Operation using Jilm vadges distrivuted
at xey locations cn the perscn. I% is hoped zhat <this pilot study will provide suffi-
cient evidence ‘o ipdicate the advisability and need for a major program of routizely
estimating the distributicn of expeosure over the body.

Consultations on tie advisability of applying the new zamma ray spectrophotometIy
“echnigues to the analyses cf reacter effluent apd river waiter samples have been made.
Such procedures are now teing tested in <he Analytical Laboratery TFor the reacter ef-
Tluent weter, and slans were oeing made at the end cf the month to extend these
stucies <o at least ore river sample per week at Pasco. Such a study will permit
evaluation of the diologicel significance of <ze radiocactive materials in the river
directly at zne pcint of use without zhe iraccuracies caused by assumptions needed in
extrapolating reactor effluent samples downstiream to the point of use. A major dif-
ficulzy in the ccmplete acceptance of +this program is apparently the lack of equip-:
ment in tre Analytical Labcratory.

Procedures Ior the calculatiocns of the bioclogical significance of reactor effluents
were reviewed with Regicnal Monitoring perscnnel. Present procedures are as previously
ocutlined in Hanfocri reroris and are pased cn tze extrapolaticn of results from the ef-
fluent tasins dcwnstream in the river. These calculations are to be made cn a routine
casis by Regicnal Monitcring so that necessary information om the approach to permis-
sidle limits is continucusly available. Uncerzainties and errors in this method of
celculation wvere sointed cut and the need for accelerating the procurement and analysis
of samples from the river for the cturpose cf estimating <he biological signiiicance
were emrhasized. It is noped that the present zethods of irpterpretation will be used

orly fcr a few months until adeguate ana;yt-ca_ procedures and data are available for
the river samples.
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Major effort was resumed on the second draft revision of NBS Heandbook 42, now that
the NCRP statement is available on accurulated dose and population dose limitationms.

Radiological Disaster Studies

Comments on “"Reactor Disaster Studies", which was circulated to Chemical Effluents
Technology Operation have been received. The draft will continue circulation to

other interested groups in Hanford Laboratories.

Columbia River Studies

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

Mineral constituents in Columbia River water at 100-F Area for the period Octovper,
November, December, 1556, were repcoried to the Washington State Pollution Control
Commission. Analytical data for these serial reports are cbtained from the 19C-A

"Analytical Laberatory, Irradiation Processing Depariment.

Significant Reports Issued

BW-46726 Radicactive Ccntamination in the Hanford Enviroms for the Period

July, August, September, 1556 BV Andersen, JK Soldat, MW McConiga
HW-47784 3asis for IPD Radiocanaly<ical Laboratory WN Koop, HV Clukey
BW-479L1  Special Filters-Samples of Hanford Process Effluent Gasses JK Soldat

HW-L8LE9  Minutes of the Columbia River Advisory Group Meeting,
February 7-8, 1957 HV Clukey

A detailed report of radiation monizoring is contained in document HW-43817.
A detailed report of waste disposal monitoring is contained in HW-48826.

C. EMPLOYEE RELATIONS

Safety

One medical treatment injury cccurred for an injury frequency of 0.26.
Security

No security violations occurred.

Suggestions

Radiation Protection personnel submitted a total of 10 suggestions in February. Six
employees were awarded a total of $30. Eleven suggestions were evaluated in February

and eight suggesticns remain to be evaluated.
Training

A protective clothing display and tour guide service were provided for the high school
student visitors entertained at EAPO during February.

- - . e m e ———
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Opne class was conducted with the AFSWP training program om Practical Applications of
Statistics on February 5, 1957. A seminar cn Fevruary 5, 1957, was held with the
same group on the subject of Bilcassay.

Relations

No beneficial moves were made ipn February.

No grievances were submitted during the montih of February.
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IEGIONAL MONITORIN

The general Findings ars summerized in <he following:
Average
Astivizy icTivity Densivy Trend*

Sample Tooe ané Location Torne uc/ml Factor
ar———————t——
/

Sen=cn City water Jo., Well

Rizzleng Siell x 10 --
100 Arez

P ~
-4
(2.08 *o 7.2) x 10 --
(0.3 <o 1.1; = 1070 --
s - A - - ! - - -0 -
Dascc, Xennewick, vclfary Zonm sesa {<0.05 %o 3.2) x 10

Zeciwash Solids -

.-

\

Pascc rilter Tlant Leta 2.1z lO'l /uc/gm +2
Sacxwasn Liquias - P

Fzzco Filzer Planz B RACY 3.8z 107° --
Antlrecizte, Sand Filter - L

Pasco Filier Plans ceta 3.2 x 107 /uc/gm +2

Otuer VWeters z2nl
.

Jelazed Mazerial

2 x 1072 --
2 x 107 42
.0 x 107 - -3
& x 1073 *2

H

Tav Pt
——— e e

. - m . qa=3 _
e 2.2 1 107~ -
= - - 1O - -
e L PR RO .
, . = =) . 1= -~
2 (0.2 =0 3.3) =z 10 ) +
. f~ o~ - PRI T B -
Sla el U0 2.y LAV 4
- - - - - . 4 . -
o2 Lyeel WS Loy U /Ag/sec/rEi wor  --
PR . - N L, -
(2.0 ¢ .1, = 10 --
- cem DAY —memem LTt ] . / -
Reacter Bl lzent latenuicon LoTia C.24% uc sec/reactor --
. . —_ -t
Zasins o River <= x 1077 --
¥ - RPN B s - = -
#  Thiz srend fagUsr I.ouWs Tao n--cil ingrzasc {(#, or Jecreace (-) Irom last monil,

- -, -y - - -l . - .. . eyl bl - m— T~ . - hd
wizre values of w les: tlian o Wlll zZoT e ncted.
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RADIATION MONITCRING Hanford Construction February 1957
Laboratories Engineering Others Total To Date

Special Work Permits 1,373 63k 258 2,315 L,383
Radiation Surveys 1,691 993 280 2,96k 5,261
Air Samples 2,1&2 79 78 2,259 4,213
Skin Contamination Cases 13 9 o) 22 36
#Class II Radiation Incidents 0 0 0 o] Q
**Class IT Radiation Incidents 0 o 0 0 0
EXPOSURE RECORDS
Gamma Pencils Pencils Paired Readings Paired Readings Lost
Processed 100-280 mr Over 280 =r Readings
February 271,890 g 22 10
1957 %o Date 557,682 1¢ 30 20

Beta-Gamma Film Badges

Badges Readings Readings Readings Lost Average Dose
Processed 100-300 arads 300-5CC mrads Over 500 mrads Readings Fer Film Packet
mrad{ow) mr(s)

February 52,431 LO8 1k 8 &b 1.33 2.67
1857 to ,
Date 106,8Lk9 1,075 33 1z 122 1.33 2.67
Slow Neutron Pencils
Pencils Paired Readings Paired Readings Lost
Processed L.12 mrem Over 12 mrem Readinzgs
February 2,054 20 4 0
1657 to Daze L 348 31 16 2
Fast Neutron Film Badges
Badges Readings Lest
Processed Above 50 mrem Readings
February 1,076 0 0
1957 to Date 1,923 0 0
Bioassay
February 1957 +o Date
Plutonium: Samples Assayed 1,472 2,461
Results avove 2.2 x lO'8 uc/sample 51 75
Pission Product: Semples Assayed 1,380 2,706
Results above 3.1 x 10-2 uc FP/sample 3
Uranium: Samples Assayed L13 310

*Radiation Monitoring Operation Customers
**Total Plant

1232981 DECLASIII _—n




Uranium Analyses

Following Exposure Following Period of No Exposure
Units of 10~Y pc U/ce Units of 10-Y pc U/ce
Number Number
Sample Description Maximum Average Samples Maximum Average Samples
Fuels Preparation 5.7 1.26 12k 8.51 1.45 22
Hanford Laboratories 5.40 3.41 15 3.28 1.51 12
CFD - Finished Products
Uranium Reduction 9.k0 2.46 13k 8.77 2.02 77
Special Incidents 0.63 0.32 5 -- -- --
Random 0.76 0.76 2 -- -- --
Tritium Analyses February 1957 to Date
Semples Assayed 0] 1
Thyroid Checks
Checks Taken 26 127
Checks Indicating .0l uc .0 o]
Hand Checks
Checks Taken - alpha 58, 666 111,079
- beta zamma 53,783 103,434
CALIBRATIONS
;Portable Instrument Calibration Number of Units Calibrated
February 1957 to Date
-CP Meter 1,086 2,120
Juno 394 772
GM 1,453 2,853
Other 182 360
Total 3,115 3,105
Dersonnel Meters
Badge Film 2,460 k,9%0
Pencils 3,196 4 5,266
Other 154 ko3
Total 5,810 10,619
Miscellanecus Special Serrices : 160 LLs
Total Number of Calibrationms 9,085 17,169

Aaé%né Manager

RADIATION PROTECTION
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LABORATORY AUXILIARTES CPERATIQON

MONTHLY REPCRT - FEBRUARY, 1957

General

Safety performance of the Cperaticn as indicated py the Minor Injury Frequency
Rete was within the control limits previously established, However, the rate
was almost double the January record and indicates a need for investigative and
possibly corrective action.

Security performance improved with only one violation reported. It is hoped that
this reflects a downward trend resulting from our efforts in this directionm.

The absenteeism rate for all employees was up to a rate of 3.55 from the January
rate of 2.49. This rate is not unusually high for the Operation but improvement

is expected.

Facilities Engineering Overation

The preparation of the FY 1959 and Revisio
Construction Budget is continuing on schedule.
performed and data is being compiled for summary &3
sheets,

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

Project activities are continuing, using Construction Engineering Operation ser-
vices for the performance of the majority of this work. Hanford lLaboratories
Operation has projects underway with authorized funds in the amount of approximately
$1,600,000, The total cost of these projects is approximately $3,200,000 excluding
PRPR. Other HLO projects presently in project proposal preparation or submittal
stage approximate an order of magnitude of $10,700,000. These include the Effluent
Engineering Test Facility, Biology Controlled Activity Weter System, Critical Mass
Laboratory, Metallurgical Development Facility, Ventilation Improvements in 222-U
Building, Plutonium Metallurgy Facility Expansion and Plutonium Fabrication Pilot
Plant, Continuing efforts are being made to establish realistic schedules and
costs. Project activity during the month and project status is included in the
schedule attached,

The Drafting and Design functicn produced appreoximately 195 drawings, using a
total of 2463 productive man hours or approximately 13 man hours per drawing.

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

A summary of the Material Requisitioning and Standardization function is as follows:

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

Engineering work is being performed to result in repairs to buildings which were
damaged due to the winter freeze-up and to forestall reoccurrence, Lngineering

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

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

Three jobs are in progress using CEO for engineering services. These include
Breathing Air Equipment Installation in 141-FS Building, Formaldehyde Ventilation
in 146-FR Building, and tank heaters and building electrical adjustment work in
146-FR Building, Also, study work is progressing on modifications to the heating
and ventilating systems in 747, 3706, 326 and 328 Buildings. Fuels Preparation
Department is conducting a study on corrective measures for additional heat in

3707-C Building.

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

Laboratories Admipnistration COperstion

Twenty-three additional Organization and Policy Guides were issued, A total of 120
have been issued and 43 are in draf* form or ready for duplicating and distribution.

The following contracts wers entered into in February:

Consultant Agreement No. CiA-153 P, E, Church
Consultant Agreement No, CA-154 R, E, Zirkle
Consultant Agreement No. CA-155 J. L. Powell
Design, Development and Research Allegheny Ludlum Steel Corp.

Contract No, DDR-11l
4n extension of Consultant Agreement No, CA-138 with M. E. Ensminger was requested.
Assignments involving five automotive vehicles were made to improve transportation
operations, Two requests for awdliary equipment were filed with Transportation
and Maintenance Cperatioen.
A report on Columbia River Studies for the period from February 16, 1956 to September

1, 1956, was given to the Cclumbia River Advisory Group, meeting here on February
7, 1957,

Aadiographic Testing Operation

Testing operations this month almost duplicated last month's activity. 4 total of
984 tests were made as compared to 2 total of 983 last month. Of the total number,
276 tests were radiographic exposures, and the remaining 706 were supplementary
tests, The supplementary tests included penetrant, magnetic particle, ultrasenic,
and eddy current tests, Work wes done for 13 different organizational components.

UNCLASSIIIED
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A three-shift operation was started in the middle of the month. This change was
made possible by individual assignment of the operation's three technicians.
On-the-job training and the increased experience of the operators made such assign-
ment feasible. Better service at a reduced cost should result. Available time
for radiation work will be doubled by using the graveyard shift, and greater
operator efficiency has already been demonstrated.

Following up upcn the rejection of a guestionable crane rigging ring last month,
four steel plates (from which new rings wvere to be cut) were examined. Radiography,
ultrasonic, and megnetic particle testing showed the material to be sound and the
material was released for shop fabrication. The examination of material before
fabrication is desirable both from the standpoint of money saved (rejection of
fabricated items avoided and fabricetion costs saved) and in the ease and greater

confidence of testing.

Work in conmmecticn wi=h Prciect 558 still continues, both in the shop and in the
?1eld. Field work has now been extended to 2lmost all areas; D, DR, F, and H. Good
field results in radicgrephing pipe welds in place through both walls have been
achieved.

A smell amount cf pressure vessel and Class I vessel work vas donme. A stainless
steel vessel job was ccmpleted for *the 200-E shops, and work on the H-4 oxidizer is
still continuing, A pressure regulating storage tank was radiogrephed for the
100~-F Ares,

Final testing of the experimental titanium heat exchanger for Chemical Development
was completed, This fabrication was a good axample of desirable practice for
developmental work. In addi+icn to checking +he material stocks before fabricationm,
checks were also made z2<er major fabrication steps and after accelerated service
testing.

Radiographic sxamination of thermccouples is proving +o be a very practical wey

of assuring serviceabili+ty o these necessary adjuncts to in-pile and other experi-
mental work. In addz<:om <o the normal vork done along these lines, successful
radiographs vere made +~h:s zonth of <wo irradiated thermocouples reading L R on
contact. The snorw, inwense axposure of the x~r2y beam makes such pictures
nossible.

Work on the zirconium process tube program started in earmest this month with the
occupation of part of =<he 222-B building in <he 200-Z Area. The pipe gallery of
this building affords a readily accessible, shielded facility in which it 1s
possible %o handle “he lsng -ubes. Radlographic, eddy current, and ultrasonic
testing has been 3star<ed, with penetrant, boroscoping, pressure testing, tribo-
electric, thermoelscwriz, and 2ccentricity Testing <o follow,

Considerable vork was icne Zor the Plutonium Metallurgy Operation in connectiocn
with +he develcrment 52 zirconium and eluminum tubing of special sizes, and with
aluminum castings.

== ccmpleted +this month. One Involved zirconium test
pieces for coolant system studiz2s. These pieces were examined for flaws that might
initiate failure in proc’ing test3. The other, directly opposite, was completion
of the thickness measurement =f a series of vessels in the 100-F Area. All of the
results were zalzulated and <abulated for study and reference.

Two large ultrascnic <est3 were ¢
s
T

=
-
S

UNCLASSTFIED
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No. of Feet of No. of
Customer Tests Weld Pieces Descriptions
Radiographic Tests
Construction Engineering 52 22 36 Carbon and stainless
Operation steel pipe and plates.
Hanford Laboratories 122 73 43 ‘Titanium, zirconium &
Operation aluminum tubing &
miscellaneous meterizls.
Chemical Processing 22 8 4 Stainless steel pipe
Department & vessel welds.
Irradiation Processing 276 160 108 Carbon steel pipe
Department welds.
Dye Penetrant
Constructicn Engineering L8 6k 2 Process vessel
Operaticn welds.
Hanford Laboratories 48 6 4 Titanium heat
Operation exchanger welds.
Ultrasonic
- Construction Engireering 164 ) L Crane rings.
Operation
Hanford Laboratories 119 15 1 Zirconium process
Operation tubes.
Irradiation Processing 3k 5 5 Zirconium process
Department tubes.
Magnetic Particle
Construction Engineering 81 b 3 Crane rings.
Cperation
Eddy Current
Hanford Laboratories 21k 227 31 Zirconium tubing.
Operation
Total 8L L79 169

Technical Shops Operation

lotal productive time for the month was 12,466 hours.
log 1s 22,342 hours with 80% scheduled to be ccmpleted in 60 days.
Overtime worked

2% comsists of major items scheduled over a six month period.
.uring the month was 3.3% (543 hours) of the total available hours.

12329856

The total shop work back-

The remaining
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Distribution cf time was as follows:

Man Hours % of Total
Fuels Preparation Department 1269 10.1
Irradiation Processing Department 1996 16.0
Chemical Processing Department 962 7.7
Hanford Laboratories Operation 7972 63.8
Construction Zzgineering Opveration 173 1.4
Miscellaneous ok 1.0

Customer demands Pcr servize remained Tirm in all components of the operation.

The optical shor ccmplieted =he <verhaul of the 105-DR discharge area periscope.

A sizeable order was received ?Por replacement pyrex glass bearings used in
chemical pumps in Chemical Pracessing Department production areas. These beerings

must be indiviiually ground t©5 Ti< the pump shaft and the bearing housing,

Work continued in “he 2lectroni: shoep <n +the Zabrication of in-line

mornitoring instrumen=ation authorized in Projiect CG-686. The 306 Building machine
shop was engaged ctrimar:ly in %he fuel ;abr:cation field with emphasis on the
findishing o>f cerami:z fu;A 2.2ments3, Several jobs were completed in the zraphite

mechining faciiity, the a*gos* being an order for 80 full size blocks <o be used
in a laboratory reacTor 2Xperiment In the 328 Building machine shops work is

progressing on the pressurized magaz*ne reactor charging machine. The coating
facility had an interes=ing application for Dow Corning Company's # R-671 Silicone

Resin. This material was applied over a ccating of Shell Epon # 828 to give a hard,
impervious, gicssy Jinish :n 1e‘_~:*~ﬂn shingies used in conjunction with outlet

nozzles on the production reactars. 1% 1s expected that shingles so equipped will
retain a minimum <f ccntamina<%ion.

Total personnel in the cperazticm as of 2-28-57 was 102 with open requisitioms for
6 machinist jourzeyman. Two of the machinist requisitions are to replace men who
will accept transfers =o Zill openings in the 200 Area, and one *to replace a
journeyman who Will acsept a <razasfer e fill an opening in Fuels Preparation -
3C0 Aree, The remein:ng three regquisitions will be used to bring the operation up

w0 2ull strength.

Work has commenced sn ~he elec=r ni: shep ~eiling and is expected to be completed
in 30 days. :

The noise abatemerz 3%udy T:r <he main shcp 2nd the quartz room in the glass shop
has been completed and -urned osver <o Facilities Engineering for estimating and
inclusion in =he FY-1¢%3 zcpstructicon budgst.

iinz nas Heen ~ompleted and also turmed over to

The lighting survey Jov uxl
er 2cxing and tossible acquisition of funds.

Facilities Zngineer~ngz 7

-
LERN)Y)

5 Bu
o
a2

Technical Informaticn Otamasimn

A guestionnaire on the s3rviies rhe Technical Information Operation is rapidly

taking shape. Stazistical 2elp being supplied by Operations Research. It is
anticipated that rhe qnest::nna*"° 3112 nelp in determining a proper level of

service as well as proviaing 2n indization of performance in the functicn. Concurrently
a brochure cn Techni:al InTorma=ionis reference resources and services is being

written.

ey
n M,
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In resvonse to an cral requess From HOO0-AEC (since confirmed in writing), Technical
Information began selec<ing 3 Zroup of reports relating to the separations process.
These inciude HAPO repcrts on Redox and Purex, Tasks 1, 2 and 3 in the 234-5
process, and *he U0, reccvery process. Reports on vaste disposal, corrosion
problems, and constiuction 2osts will be included, as well as engineering drevings
covering design and cems=ruction. Approximately 800 reports were reviewed. OF
these, 190 have already been released to *he Civilian Application Program. Approxi-
mately 350 reports were withheld because they {1) contain production informetion,
{2) contain Atomic Weepcn Data or (3) are not applicable for use in the program.

A listing of periodic reports on separaticms Dprocesses was also prepared. OF the
138 reports on thws iist, 75 bave ailready been released to CAP. Technical
Information Service EZxtensicn has copies of all but 4% of these periodic reports.

ec

A Twice-daily mail servics berween all Classified Files offices was started on
Feoruary 25th. The run wa3 es%ablished as a result of outer area demand for
improved service. No z2ddizional persomnel or vehicles are regquired.

The annual inventory o7 5ECRET Research & Development reports required by the AEC was
sompieted February 26. An uncrifizial tally of the results showed 5,480 titles were
inventoried, with a total =f 15,522 accountable copies. Of the total, 204 copies

were Atomic Weapcn Data reports. Jespite three new losses this year, the total

number of unaccounted-for Research & Development reports was reduced from 34 on

the 1955 inventory %o 30 <n <he 1956 inventory. This was because 7 copies shown

on the 1955 inventory vere downgraded from SECRET to CONFIDENTIAL, and therefore

did not appear ~-n <he 1956 inventory. All Atomic Weapon Data reports were accounted for.

Meost February inventories cf fieid holdings were satisfactory, although a few
discrepancies wvere orought =2 light <oward the end of the month. Apperently some
Files <“ransactions are nsT a2rranged in proper sequence on the tape. TFor example,

a2 Jocument wWhich appeared or <he February inventory list had been returned, cleared
through Files and the %ransaciicn confirmed on the August 10, 1956 historical list.
Another prcblem zconcerns "_ost records.” On February 13, for instance, some FRC's
and rcutings were processed wmhrough 7C2. A few days later when some of the same
documents were czlesared. the zlearing bounced with The reason "No Record." Data
Processing is worxing °n Theszs problams.

A meeting was heli with ths AEC regarding their Directive EA-21H1-045 on the
temporary lLocan =¥ ZE dcsuments <o HRO personnel. It was agreed that GE would charge
documents <c HOC Responsibilizy Stations *a*hn* <han *o individuals, This resulted
in *he delefion 22 330 AEC mes from Files' Address Access list and the addition
nz <he 15 Responsibility Staticms. An inventery list of

$2nTL
all :harges <o AEC zerscnnel vas rua. and with the aid of L. E. Speer of AEC Meil
and Files <he aprprouprigTe 3+aticns wers determined. A total of 517 documents were
Tieared and rechargsl under <he nev system.
FAN-64T7T7, "Interprevarisn o A=omis Weepon Definiticn in GM-172" was received from
the AEC, Wasningtoo, T, [, 300 2ni ZAPD are aushorized 4o use this document as
1 Temporary guodis Jor ks Lizn-ifi-anion of Atomi: Weepcen Data, The Guide is
similar o EW-367.3, 3ev, ., sretarsd at 3anford by the Supervisor, Document
Tlassifica<iin-Declassiiizanizo in sune, 1955 and approved for local use at that

“ime by ECO.

UNCLASSIFIZED
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G-7

Work Load Statistics

Documents routed and discharged
Documents issued

Documents destroyed

Reports abstracted

Formel R & D reports issued
Decument classification changes
Books circulated

Periodicals circulated :
Volumes added to the collection

12329849

January

33,693
17,132
6,47k
219

23

624
2,149
12,203
326

Manager,

EW-L8TLL

LABORATORY AUXILIARIES
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General

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

= M EhD
201 102 95

In addition there were 36 non-exempt employees with degrees.
Distribution among the nine level 3 compcnents is included in Table I.

Perscnnel Development and Communications

The Key Perscnnel Appraisal procedure was established in conjunction with the
Xey Personnel Inventory. The preparation cf initial records on HLO personnel
will be performed during the coming ten zmenths.

The Armed Forces Special Weapons Project training program was concluded zn
Fepruary 15. Comments received from the 17 participants indicate that the
IO training course fulfilled its intTended purpcse.

Thirteen HLO exempt emplcyees attended the "Menagement Orientaticn” progran
conducted by Relations and Utilities.

Seven machinist trainees from Technical Shops Operation will participate in
the Craft Trzining Program deing conducted by Fuels Preparation Department.
Three welders have been scheduled to attend a two-week welding school ccn-

ducted by Construction Engineering Operation.

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

Zignt technical papers, signed articles and speeches were processed during
The mecnth.

The Manager's annual information meeting was held on February 20. In add-
ition three management luncheon meetings were held during the month with a
total of 88 exempt persomnel in attendance.

Perscnnel Practicss

Suggestions - At the February meeting of the Suggestion Board, 1b suggestions
were reviewed and 12 were adopted. Nine of the suggestions
represented intangidble savings and 3 represented savings total-
ling $1212.7L. A total of 3205.00 was granted in awards.

During Fevbruary, 35 suggestions were received from Hanford labora-
Tories employees representing 5 suggestions suomitted per
100 eligible employees.

Selective Service - All of the military survey guestionnaires nave been re-

‘232qq5 UNCLASSTIFIED
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Personnel Practices (continued)

turned, the results tabulated and HLO records brought up to

date. There are currently 204 employees subject to military
service of which 78 are reservists or National Guard members
and 106 are non-veterans.

Benefit - - Hanford laboratories Cperation participation in the employee
benefit plans is as follows:
Feb. Jan.
Pension Plan - = = = = = = - - T 9735
Insurance Plan - - - - - - ~ - 59.4 99.
Savings & Stock Bonus Plan - - 58.7 58.9
Savings Plan - = = = = = - - - 8.1 8.2

Placement and Records - At the end of the month there were 8 openings re-
. maining uncommitted. All other cpenings are either on a
"hold" basis or have been committed by arrangements for
transfers.

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

During the month Hanford Laboratories Operation transferred
5 non-exempt employees to other components and 8 employees
transferred into HLO from other components.

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

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

Technical Perscnnel Placement

Technical perscnnel placement activities are summarized in Table III.

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

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

Six professors have accepted Summer Program offers for assigament within the
Laboratories and will be reporting during June. Included in this number are
two metallurgists, two mechanical engineers, one chemical engineer and one
chemist.

123299b
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Security

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

Gl

Manager
Exmployee Relations

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

I. Emplovment
Nop-Exempt Emplovment Status Jan. Feb. Non-Exempt Transfer Reguests Jan. Feb.
Requisitions Transfer Cases
At end of month 49 39 Active Cases at end of manth 4l 43
Cancelled 2 1 Cancelled 3 1
Received during month 2 10 New during month 12 6
Filled during month 22 19 Transfer effected 7 3
Candidates Considered Planned Transfers
Total applications 31 16 Effective during month L 2
Total Transfer Request
{rom other at HAPO 10 7
Total Interviewed 7 5
II. Techrical Perscnnel 2lacement
dhD Recruiting
¥ISITE TO RICELAND CFFERS Cn
Cases Cen~- To OCren * o + CThe
szdered Ixtencded Visited 7isit Invite., zZxtendec Accepted Jten  Zoll
ngineering:
Chemical 53 28 3 13 6 2 - 2 -
Zlectrical 16 7 - 2 5 1 - l -
Meznznical 1L 7 2 - 4 2 b - -
Mstallurgiczal 36 22 L 3 12 in b 1 -
Tl et 2 - - - - - - - -
Chemistry 187 72 8 32 13 3 1 L 1
hysics 203 99 10 26 L7 12 3 s 2
Math-3tat. 36 12 - 2 7 - - - -
Cther 23 10 5 2 2 4 3 - -
VM 2 1 1 - - 1 1 Co- M
TCTAL E 2585 33 0 0% 33 I I o
#Inciuces 13 sarry cvers with 5 acceptances nct on the roll as of 3/1/56 znd
3 ooen offers at that time
ss/ma Exterienced Recruiting
VISITS TO RIC=LAND CFTERS on
Cases Con- pige] Oren Th
sidered Z=xtended Visited Visit Invite, ZIxtended Aiccepted ({pen fHoll
Zngineering;
Sremical 13 { u - 1 - - - -
Zlectrical 15 10 2 2 3 1 1 - 1
Mecnanical 15 13 7 2 1 3 1 L L
Zncusirial b 2 2 - 1 2 ha I b
Metallurgiczal 10 7 2 2 L 2 2 - i
Seramiz 3 3 3 - - 1 L 2 i
Other 7 3 1 - 1 - . . -
Science:
Cremasiry 3 S 1 - 1 1 - -
Zhysics 3 5 3 1 - 2 2 - -
¥ath-3tat, i 3 3 - - 3 2 1 2
Z<her 17 1 1 - - - - . -
TOTAL 115 33 I 7 ER IR

12324949
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Iv. Exempt Transfer Cases

Feb. Jan,

Active cases at end of month 20 19

Total Cases since 9/1/56 55 50
(Includes those initiated prior to $/1/56)

Initiated by employee 39 35

Initiated by management# 16 15

New cases curing month s 2

Initiated by employee L 1

Initiated by management#* 1 1

Cases re-activated during month ‘ 2 0]

Cases closed during month 6 é

Transfers effected: Within HLO 1 1

within HAFO o] 1

Qther G.E. 3 2

Requests withdrawn 2 0]

Terminated o] 2

#Includes RCF's, transfers proovosed by employee's management, and
requests from other G. E, departments.

V. Union Relztions

Grievances Processed - September 1, 195& tc date.

Total processed 17 (includes 1 non-unit
grievance)
Step T
_Pending Step I Answer C
Answered Satls actor*lj- 7
Fending time limit 1

Step II

Pending Step II Discussion
Pending Step II Answer
Answered
Satisfactorilys=:
Unsatisfactorily
Applied for Arbitration

w O

(SIS NG N

#Step I grievances which Council indicated a desire to discuss at Step II
but not scheduled for discussion within three months are consicdered settled
at Step I.

##Step II grievances in which the Council formally applied for arbitration

but for which no further action is taken within three months are considered
settled at Step II.

1233060 UNCLASSIFTED
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FINANCIAL OPERATION MONTHLY REPORT
February, 1957
Compiled by Members of the
FINANCIAL OPERATION
HEANFORD LABORATORIES OPERATION
Activities
General

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

General Acccunting Operation

A summary of AEC Manual revisions and additions received in January was issued to
H.0 level 2 and 3 managers. Similar summaries will be issued each month in the
future.

Overtime control limits for the current quarter were established by the Manager -
HEanford lLaboratories, based on forecasts by Level 3 managers.

A vhysical inventory of Mel* Plant facilities was %aken February 4, 1957 in connec-
tion with the propecsed transfer to Plant and Equipment Not Used or Currently Useful.
Subsequent plans provide for possible transfer of part of the facilities to Chemical
Processing Department.

Responsibility for control and pricing of declarations of excess issued by Hanford
Laboratories was transferred from Relations and Utilities Operation.

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

Cost Accounting Overation

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

The following FY 1957 tudget ad ustments have been made since the Midyear Budget
Review:

1. Increase of $72,500 (from $805,000 o $877,500) in budget for Plutonium
Recycle Program research and development.

2. Transfer of 300,000 from Irradiation Processing Department for services
associated with zirconium procurement.

1233002 : UNCLASSIFIED
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3. Transfer of $90,000 from Chemical Processing Department for
fabrication of production models and related activities
associated with the 3000 Program.

L., Transfer of $75,000 from Fuels Processing Department for
research and development.

Personnel Accounting Overation

A cost of living pay increase for most non-exempt employees, effective January 26,
1957, was reflected in pay checks delivered February 8, 1957. The increase repre-
sented 1.18% of base vay and isolation rates and will increase annual pay approx-
imately $33,000.

Auditing

The Specialist - Auditing -ontinued ‘o assist the traveling auditors from Accounting
Services, on a loaned besis.

Office Procedures

A systems study of Cost Accounting Operation by the Specialist - Office Procedures
was nearly completed at month~end. Procedures assistance was provided to Personnel
Development and Communication in a study of a record file system for persounnel
inventory data.

Payroll Statistices

Changes during month Total Exempt Non-Exempt
Employees on payroll at beginning of month 1175 472 703
Additions and transfers in 1 L 15
Removals and transfers out (18) (6) (12)
Transfers from weekly to monthly payroll-net -0~ _5 (&)
Employees on payroll at end of month 1176 L7s 701

e —— —— ———4

Gross payroll paid February January
Exempt : $341 513 $333 128
Non-exempt 274 496 265 556

$616 009 $508 60k

Overtime payments

Exempt $ L4 282 $ L o43
Non-exempt 10 557 8 162
$ 1% 839 $ 12 205

UNCLASSIFIED
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Insurance claims paid

Fehruary Janua
Number Amount Number  Amount
Employee
Life -0- : -0-
Weekly sickness and accident 15 $1 255 19 $2 1408
Comprehensive medical 5 5 115 62 8 17k
Dependents .
Comprehensive medical 15k 9 928 83 5 558
23L $16 258 T84 $16 140
Good Neighbor Fund
February January
Number participating 807 826
Percent participating 68.6% 70.3%

Other Statistics

Cash advances and <ravel expenses

Advances ocutstanding at beginning $11 3538 $10 793
Advances issued - by checks 28 6 298 3k & Okb
- by cash 18 2 190 b1 6 821
- air travel order 2 793 7 0Lo
22 B19 30 698
Less:
Expense vouchers processed
Travel expense accounts 33 8 394 50 12 874
Other (movement of household
goods, conference expense, etc.) 25 570 1k 263
Refunds of advances 29 3 380 L2 5 538
Billing to and frcm HAPC components
- Net 603 L85
. 12 9k7 19 160
Advances outstanding 2t close 31 $9 372 32 $11 538
Ages of advances outstanding
15 days or less 29 ¢ 9 352 26 $ 8 126
16 - 30 days 2 520 6 3 L12
$ 9 572 $11 538
Project proposals and apvrovriation requests
Project Appropriation
rroposals ' requests
On hand beginning of mecnth - -
Received 1 6
1 8

\ 2 3 3 0 0 u UNCLASSIFIED
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Project proposals and appropriation reguests (Cont.)
Project Aprropriation
proposals requests
Recommended for approval 1 p)
Returned for rewrite - 1
1 6
On band at close of month - =
Appropriation requests receiving final
approval during month
Number 10
Amount $35 156
‘Holmes :bb
3-11-57
b R
1233000
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INVENTIONS OR DISCOVERIES

All persons engaged in work that might reasonably be expected to result in
inventions or discoveries advise that, to the best of their knowledge and belief,
no inventions or discoveries were made in the course of their work during the
period covered by this report except as listed below. Such persons further
advise that, for the period therein covered by this report, notebook records, if
any, kept in the course of their work have been examined for possible inventions

or discoveries.

INVENTOR TITLE OF INVENTION OR DISCOVERY
J. H. Kleinpeter High Viscosity Fluid for Use in Radiation
Fields '
H. G. Rieck An Automatic Isotope Analyzing Monitor
L. C. Schwendiman
J. L. Hepworth An Electrolytic Process of Application in
R. L. Moore the Packaging of Radiocesium
J. C. Sheppard Processes for Neptunium Recovery
A. S. Wilson Control of Ruthenium in Separations
Processes
E. C. Watts High-Volume Aspirator for Conveying
Radioactive Liquids
R. H. Sommerville Crank Case Drain Plug Oil Heater
¥. Kocher Mechanized Film Badge Processing
L. Rising - The Application of Clock or Timer

Movements as Operating Time Indicators
for Use in Portable Instruments

L)

H. M. Parker
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