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B@MS AND COSTS %

The operating budget 285 been completed. The deflcit in funds for Washington
Designated Programs was made good (in September).

The over-all expenditures were in gocd balance with the budget; they were
respectively 6.7% and 14% of budgeh at the end of July and August f{approxi-
mation).

RESEARCE AND DEVELOPMENT

l. Reactor and Fuels

Outstanding resistance to Intergranular corrosion in hot water or steam
at temperatures up to 400-500°C offers hope for use of one of the new
"super” aluminum alloys (~outalning small guantities of nickel, iron,
and titanium) as fuel jecket material in high-temperature water-cooled
reactors such as ar IFR or FRFR. Further tests will evaluate their
uniform corroslion rate at high water surface-velocity flow conditicne,
and include considerations of peutron ecoromy and metallurgicel form-
abllity.

Two stainless steel clad 7T-rod cluster elements were successfully dis-
charged from the K thru hole facllity after an exposure of 1000 MWD/T.
Preliminary visual examiratiop revealed no evidence of warp, swelllng,
growth, or hot spots.

A geries of hydraulic flow laboratory tests of the flow dypamics in
Hanford reactor cutlet fitiirgs hes provided preclse new data which
will be used for reactor proceps conirol.

Ac allay of twe welght percent U-235 in metallic thorium has attained
8 calcuiated exposure of 10,000 MWD/T in the MIR with no indieatlon
of weight loss or density crange.

Zood end-closures have been produzed experimentally on co-extruded
Zirealoy~2 uraniue fuel elements by welding on a plug-type Zircsaloy
cap employing an electron-beam vecuumr welding technique.

The high temperature graphlte ilrradiation experimenty in the MTR bhas
sucesssfully completed two out of the four planned MIR cycles with
temperatures being controlled at 975, 7507 750, and 600°C for the
four samples. Emplcyment of new vitreous alumina insuwlation for the
thermocouples has solved a previcus problem of thermocouple failure.

All design erlteria for the PRFR have been issued, and the detailed

design for Phase I is T9% complete. The Preliminery Safeguards Analysis
for the reactor has been issued.

=
1237448
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Ball-milling of PWR-grade uranium dﬁoxéde has permitisd sintering to

92% of theoretical density at 1500 °C vice the previous 1750 C tempzra-
ture employed. This can lead %o substartial savings in furnace operaticn
and maintenance.

Hot swaging of sintered and grownd uranium dioxide ir a stainless steel
jacket resulted in a density 94% of the theoretical.

A promising new low-cosht teckrigue is being evaluated for jackeiing
plutonium-aluminum alloy. This Ilnveolves employing aimospheric pressure
to forece the molten plutonlum-alaminum into the evacuated jacket tube.
Experimental equipment has also been deslzred to Inject the Pu-Al Into
the can by means of a hydraulic piston.

Three test fuel assemblies containing Pul,-Lmpregneted graphite are
being fabricated for PCTR teziing.

Plutonium fuel cycle analysis studies have pointed out that different
reactor designs may be required tooptimize for burming plutonium irstead
of U-235. Since Pu-240 is a fertile material analogous to uranium-238
except that i1t has a 100-fuld grester cross-sechior, a reactor designed
40 operate efficiently with plutonium elements containing Pu-240 should
have a higher resonance escape probakility than sne designed fer U-235
elemerts.

Chemical Research and Development

tudles relsted to Purex included:

(a} demcnstration of economiz status of present simple clean up of
the solvent; nelither fresh sclvert nor extravagartly cleaned
sclvent adds much tc decortamination.

(b) proof of rediation stahility of the cesium zlirnc ferrocyanide in
the process for cesium isol=ztlon.

(2) en improved cesium scavenging process thel reduces costs-in several
WayS.

(d) further satisfaction with %ri-n-octylamine as compared with TBP.
This has interest for Np isolation, for the Recuplex prucess, and
for PRP.

(e) Amberlite IRA-401 resin shows adequate radiation stability.

In handiing UQ,, there is an lmproved scrubber system for taking out UO
in caleciner off-gas. The reactivity of the oxlde is improved by addi- 3
tion of ammonie to the process; some limlitatlions such as risk of precipi-

tation were studled. .

PERLLE | Wfﬂ
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In support of PRP, a continuous production method for Pu-Al g

by reaciion of Pu02 anpd Al in eryolite shows promise. The grea*
difficulty in dissolving Pu-Al«S: fuels reduces our interest in suck
materials. Reject U0, elements can be recovered simply by heating
in air to U0,. This is restored +o fuel grade U02 by hydrogern
reduction.

The Zirflex process for dissolvirng Zircaloy is gulie sensitive 1o
presence of an oxide £iim. Exploratory work on & possible UFy product
shows that uwltra-violet light catalysis occurs 1z the presence of formic
and hydrofluoric aclds; there might be some reluctance, however, to using
much formic acid in a plant process.

In the work supporting regicnal merltoring, eubstantial improvemenis In
measurement of Rul%®, sr¥0, and Y9° were achieved.

Appropriate protection of iitanium against corrosion In the Darex
process was demonstrated.

In service work for the benefit of IPD, contxolled use of a detergert
to decontaminate the reactnr rear face and thus reduce personnel expo-
sure was shown feasible; thkls technlque would nct release the activity
heid up in retention basins.

Trace contamination of a Harford townsite well was due to & water mound
at 100-F Area from effluent piping leaks. It was lmportant 1o be sure
that this contaminetion did rot come from the separaiions ares.

Zarth sclences actlivities inzluded a demonstration of specific retention
which is only 60-70% of the previously used value. This will limit some
disposal practices.

Lining of a c2Xb with caleite or limestone may be a good way to remove
the troublesome gtrontium lsoicpes.

Physics and Instruments

In experiments for deslgn of A dissolver for enrliched slugs a large
decrease in reactivity was observed when water was replaced by uranyl

trate sclution Indicating that partial dissolution of the slugs leads
in the direction of substantially increased safety margins. Up to this
time the possibllity that partial dissolution would be less safe could
not be ruled out.

For the IFR, the program of buckling measurements has progressed to the
point where the maximm buckling and the "cross over" point may be
specified for 1.66" solid natursl uranium metallic elements. Contrary
to expectations, the buckling at smmll lattice spacings using MIFB
coolant was not intermediate between water and air, but was higher than
elither.

1237450
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The temperature coefficient of the 19-rod oxide cluster lattice for
the PRPR was found to be negative with a numerical value 80% of that
used for design scoping.

Atpospheric Physics Operation has made substantizal progress in develop-
ing improved methods for predicting diffusion in stable atmospheres from
8 knowledge of cbservable meteorclogical parameters.

The mathematical rigour of the methods used to calculate one reactor
pbysice parsmeter, the thermal utilization, has been studied with the
result that a series formulation for an exact calculation has been
developed which is spplicable in certain limiting cases and which
allews an estimete of error in ron-limiting cases.

A hazards study, for indicating containment and isolation requirements,
hes been made for the Critical Mass Laboratory.

4. Bilology

2.n65 showed a 150-day half-life in bone of rats. This 1s about six
times longer than the value used in deriving the MPC.

The "cbserved ratio” used to relate Sunshine Unlt measurements to
strontium hazards was found to be & varisble. This cobservation brings
further question of the legitimacy of the S5.U.

A new complexing agent seems to be more effective then EDTA in removing
plutonium. However, it is somewhat more toxic than EDTA.

Technical and Other Services

Four cases of suspected tampering with personnel meters have occurred in the
last four menths. In each, unexplained and unlikely doses were detected on
the £ilm badge.

The new film badge in current use throughout HAPO permitted the re-evaluation
of exposures recelved in plutonimm work. The over-ell effect vms & 15 per-
cent reduction in the dose recorded to file. Thls eased the tight position
CFD vas in in their Finished Products Operation relative to our annual
working limit.

Other industrlal uses of the Columbia River require careful review of their
potential inter-actlion with EAPO operation. These include the dam under
consideratlion near the 300 Area; the pulp and paper plant planned for loca-
tion at Attelisa; and the uranium ore refinery at Ford, Washington.

Cne case of minor plutonium deposition was confirmed In August. The total
number of cases of plutozium deposition on record is 206.

ﬁ L] 3
5;.{5} A
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The average weekly emission of 1131 was 7 curies. %

tontributions from statistics included:

() design of an experiment to select an aluminum ailoy with
minimm corrosion in reactors

(b) study of accuracy and precision of fuel element inspection, and

{(¢) coordination of the attitude survey
Progress on the Laboratories’ ﬁrojects wasg substantially on schedule, with
the exception of CA-658 - Shielded Personnel Monitoring Statlon. That delay
is affecting our general scheduling of improved measuremenis of radioactive
deposits in the body.

There was & substantial cut-bazk in the Technical Information force to
achieve cost reduction.

Supporting Functions

1. Financial

Preliminary work in commecticn with the paperwork problem in HLO is
almost complete. .

Measurements data required for the balance of thls calendar year includes
a firming up of 1957 goals by early September with a reporting of accomp-
lishments for 1957 and a forecast c? goals for 1958 to be submlitted before
the end of the year. .

APED, San Jose, is seeking approval of & procedure whereby HAPO will be
billed for comsultation services billed by APED. The rate is expected
to be $100 per day and an approved procedure is expected in the near
futare.

Physical inventories of uninstalled catalogued equipment are proceeding
on schedule with the equipment in the custody of Physics and Instruments
Research and Development Operaticn scheduled for September 1. Also to
be inventoried in September are precious metals and special materials.
(See algo Budgets and Costs)

2. Employee Relatioms

At month's end the staff of the Hanford Laboratories QOperation totaled
1159 including 498 exempt and 661 non-exempt employees.

12374312



The Hanford portion of the AEC-ASEE Summer Professors Instiltute and
the AEC Redlological Physics Fellowship Tralning Program concluded
during the month.

Courses attended by HLO personnel during the month included "Under-
standing People", "Data Processing”, "Instructor Training for PMS and
L", "Written Communications"”, and "Secretarial-Clerical Tralning".
Seventeen suggestion awards amounting to $150 were paid to 16 HLO
employees. For the year to date HLO has peld 70 suggestlon awards
totaling $2990 and representing a savings of $35,008.

Regional Mondtoring negotiations are continuing with the primary
problem currently that of senlority as a result of the Company’s
latest proposal to the HAMIC.

There have been no further developments in the Wonacott arbitration
case or the Maki grievance.

Three grievances were received during August: two pertaining tc
mls-assignment of work and one to distribution of overtime.

There were 25 medical treatment injuries with a frequency of 1.34
as coppared with 2,15 last month.

Ten security violations in August broughtthe unsatisfactory total
for 1957 to Th.

A 2k

Manager
HANFORD LABORATORTES

HM Parker:1lt

Gy

zdgf’f? 9
d%
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REACTOR AND FUELS RESEARCH AND DEVELOPMENT OPERAT%

TECENICAL ACTIVITIES

A. FISSIONABLE MATERIALS - Z0QU PROGRAM

1.

METALLURGY PROGRAM

Corrosion Studies

Performance of New High Temperature Alloys. At temperatures of 330 C in
water or saturated steam, M-338 or M-400 alloys provide adequate resistance
to intergranular attack. The alloys M-388 and M-40C are low nickel alloys,
relatively insensitive to metallurgical history and readily formed intc
cans by impact exitrusion. BSeveral other alloys are approximstely similar
in corrosion resistance at this temperature, but are less desirable from
the standpoints of neutron cross section or metallurgical properties.
However, even more resistent slloys are required in applications wherse
temperatures might rise over 350 C even locally. Tests are currently being
czonducted to evaluate the resistance to intergrenular attack of candidate
aluminum alloys in steam at temperatures up to the melting point of alumi-
num. Tests at 400, 500, and 050 C are summarized in the following table:

RESULTS OF STEAM PHASE CORROSION TESTS

Alloy L0 ¢, 80C vsi 500 €, 800 psi 6350 C, 500 psi
48 Hrs 120 Hrs 24k grs Ph Hrs +

M-388 0K Failed - -
M-400 QK Failzd - -
A-203X Alcoa CK 0K - 1 of 2 failed
A-203X ANL - - 0K 0K {1 sample}
152263 Alcoa 0K Failed - Failed (2 samples)
192264 Alcoa OK Failed - Failed (2 samples)
162265 Alcoa oK oK - OK {2 samples)
10182 Chalk River - - - 0K (2 samples)
10197 Chalk River - - - 0K {1 sample)
hereal 4 - - 0K OK {1 sample)

T General indications of sample melting.

1237454
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Composition, (nominal*}

Alloy Cu Fe i Mn Mg Zn Cr Ni Ti Be Zr
M-388% - 8.5 - - - - - 1.0 - - -
M-LOO* - 1.0 - - - - - 1.0 - - -
A-203X ANL* - 0.3 - - - - 5.5 0.2 - -
A-203X Alcoa - 0.3 - - - - - 5.5 0.2 - -

© 192263 0.03 1l.kk 0.08 0.06 0.03 0.02 ©.02 1.38 0.02 - -
192264 .02 ©.34% 0.10 0.05 0.02 0.02 0.35 2.64 0.02 - -
192265 0.75 0.38 0.08 0.05 ©.02 0.02 0.02 k4.3% 0.03 - -
10182% - 0.5 0.2 - - - - 0.5 0.2 0.05 -
10197% - 0.5 0.2 - - - - 2,0 G.2 0.05 0.05
Aeresl U - 0.7% 0.15-0.3 - - - - 1.7 ©¢.2 0.0 -

Preliminary conclusions from these tests sre as follows: (l) some of the new
aluminum alloys are significantly more corrosion resistant {to intergranular
attack) than M~388 and M-400, (2) differences exist in the corrosion resistance
of A-203X alloy made at different laboratories, (3) requirements for titanium
(e.g., 0.2 wt %) exceed the nominal 0.0l to 0.03 wt % normally believed adequate
to effect grain refinement (see 10182 and 192263-4), and (L) quantitative tests
of longer duraticn are desirable.

Zirconium in Organic Fluids. Zirconium alloys are candidate materials for tube
and Jacketing materials in an organic cooled reactor. The main disadvantage of
zirconium is its affinity for hydrogen which is cne of the decomposition
products of an organic fluid. However, in an organic coclad reactor the partial
pressure of hydrogen in the system would normally be kept low.

Tests are being run with zirconium alloys in MIPR in pressurized refluxing systems
feeding and bleeding with helium to maintain low partial pressures of hydrogen

in the system. Gas samples taken from the system at the end of 22 days showed
0.05% Hz. The first zirconium samples were remcved from the 375 C test at the

end of 22 days and showed no appreciable weight gains. Analysis of these zir-
conium alloy samples showed only ¢ ppm hydrogen compared with 12 ppm before
testing, indicating no pick-up of hydrogen by the zircenium. Samples were

also removed at Sb days and show no appreciable weight gains {0.00Ck gm}. The
results of the Hp analysis on these samplies have not yet been received.

Radicmetallurgy Examinations

Post-Irradiation Testing of Depleted Uranium Tensils Samples (GEH-3-22)(RM-186).
™o preformed, depleted uranium tensile samples, canned in NaK-filled Zircaloy-2
capsules, were irradiated in the MIR tc 1.7 x 1019 nvt according to GEH-3-22,
After irradiation the samples were tensile tested to determine the change in
mechanical properties of urenium. The tests at room temperature showed embrittle-
ment and loss of ductility. The elongation had decreased Sk percent over the

one inch geuge length; the 0.2 percent yield strength nad increased 40 percent,
and the ultimate strength had increased 5.7 percent from the unirradiated

control samples.
it 40 Ty

1237455 | %‘Wﬁfﬂ
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up to 6.7 x 1018 nvt {integrated fast neutron flux). Annealing appears
to remove demmge by two mechanisms. Damage removable by the first mech-
anism is completely recovered in this low temperature range. This damage
accounts for less than half of the total irradiation induced damage zs
measured by changes in the lattice parameter. DPH hardness values for
samples representing the total range of exposure levels {integrated fast
neutron fluxes of 6.5 x 1016 o0 1.2 x 1020) have been obtained which
correlate well with lattice perameter and line brcadening data.

Exposure Guide for Fast Neutron Badiation Damage in Metals. A study is
being made for the purpose of »ublisihing a guide which car be used for

fast neutron damage studies in the Hanford uranium-graphite or tae MIR
reactors. The damage incurred %Wy non-fissionable metals, such as reactor
struesural parts, is the result of the fast neutron flux, rather than the
thermal flux, which is the principal casuse of fission damage in the
fissionable fuel materials. For thais reason the =xperimental approach to
radiation demage in non-fuel metals is necessarily differert from that
used in testing fuel elements. It is generally recognized that the biggest
experimental problem in the field {s the weasuremsnt of the fast neutron
filux apnd the flux distribution in energy. Recent attempts have been made
to measure the flux distribution in energy “v mszans of fast threshold {n, p)
and (n,o{ } reactions Lsee J. B. Trice {JF-55-10-1%0), and €. A. Bruch
(KAPL-M-CAB-2}] . Although the method is guite good in principle, the
thresholds for the reactions are so nigh that the method is insensitive

to *he flux distridution in the impeortant ensrgy range below 2 Mev.

Neutron diffusion (Fermi Age)] treatmenti to calcedate the flux distridution
has proven successful in the neutron ensrgy rangs from thermal up to 10
Mev. This method has been applied to obtain the contour of the neutron

energy spectrum in an empty process tube in wanium-graphite resactors.
Document HW-51751 shows the shape of the flux disiribution in energy in a
flexihle weighting funcition form. It is to Te used in ceajunction with

data from fast neutron monitors, which are ssnsitive o the magritude of
the integrated flux in & short region of rautron <asrgy (2-10 Mev) for a
shor* period of time up o two weeks. The fast flux momitor data for a
particular experiment are used to pormalize the iifferential riux dis-
ribution spectrum.

Internal Frietion. Internal friction iepends on the capacity of a solid
to convert mechanical energy of vibraticn intc internal energy. This
causes damping of the oscillations of a solild. It is pessible to use
internal frietion as a researzh =ooil “o study i1rradiat:on damage, grain
growth, cold work, etc. A torsional perdulim capable of measuring the
internal friction of wirss smaller than 7.062 inch has been assembled.
The internal friction of several annealed zivconium wires has Leen
measured. The apparatus gives reproducible resulns for each wire, but a
comparison of results from one wire 4o another shows as much as Lo per-
cent varistion. A closer examinatiop of “he variables associuted with
the history of each wire is being mads. Six zireconium wires were irrad-
iated a%t room temperature in the TIR tc a total integrateq flux of about
7 % 1011 nvt. The internal friction of -he first wire was measured at

| £ a,
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Rupture GEH-4-20-G (RM-lQS). Two ceramic uranium oxide 4F. E fuel elements
were returned fram the MIR after an exposure of one MWD/T to determine the
nature of the rupture which occurred in one, or both of these pieces. A
crack was found in the inner weld of the cap end of piece GEH-LG-3 while
the other piece GEH-UG-1 appeared to have no defects.

Production Test IP-32-A Irradiation of Insulated Slugs (EM-176). Three
four-inch cored insulated natural uranium fuel elements were exposed to
about 600 MWD/T in KW Reactor. Post-irradiation examination and measure-
ment revealed pit-type corrosion in the can surface, and that the slugs
had elongated 0.6 percent {0.025 to 0.030 in.), and the dismeter had in-
creased from zero in one case to 0.0l% %o 0.020 ineh in the others.

Bagie Metallurgy Studies

Electron and QOptical Microscopy. Radiation damage to reactor cladding

and fuel materials causes pronounced changes in the properties and per-
formance of such materials. Since the mechanics of neutron bombardment
and fission are atomic in scale, the composiie interactions very likely
manifest themselves on a microscopic scale. Optical and elecircon micro-
scope studies of the microstructure of irradiated materials are, therefore,
being conducted.

A device for remotely breaking irradiated impact specimens.has been put
into operation in Radiometallurgy. Replicas of the fracture interfaces
of a 150 MWD/T (0.02a/0) and a 300 MWD/T {0.03 a/o) impact specimen of
uranium have been successfully prepared. A 600 MWD/T (0.07 a/o) and a
100C MWD/T (0.11 a/o) specimen will be fractured and replicated next.

On the basis of prior electron microscopy of fracture surfaces of irrad-
iated uranium, this study should supply fundamental information contribu-
ting toward understanding the embrittlement of uranium as a result of
reactor irradiation.

Considerable optical microscopy has been conducted on replicas of a
metallographic specimen of uranium which had been irradiated to & total
atom burnup of 0.1 percent. Comparison of the same area of the specimen
in the pre- and post-irradistion states shows 2 general Inerease in the
extent of micro-twinning. The macro surface roughness appears to increase
with inereasing reactor exposure. HReplicas of this specimen will be
studied in the electron microscope. The densities of a control specimen
and three specimens irradiated to total atom burnups of 0.03 percent,

0.07 percent, and 0.1 percent have been determined. The respective values
are: 19.01, 19.01, 18.99, and 12.00. It would appear that the densities
ere not significantly changed. Hardness values for the specimens will be
determined shortly.

Annealing of Radiation Damage in Molybdenum. Molybdenum and zirconium
are being studied by x-ray diffraction after irradistion to improve the
basic understanding of irrediation demage in metals. Low temperature
(100 C to 200 C) annealing studies of irradiated molybdenum have been
successfully completed. The specimens annealed had received exposures
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room temperature about 40 minutes after irradiation was completed. Re-
actor irradiation apparently affected the internal friction since several
messurements showed an increase of internal friction with time for
approximately 1-1/2 hours after the first measurement. Subsequent mea-
surement.s indicated no further increase in internal frictionm.

An insulated container capable of maintaining the wires at a lemperature

of about -80 C during irradiation, by means of refrigerated helium, was
fabricated. This should "freeze in" a higher equilibrium number of de-
fects produced during the irradiation. The wires will be stored at liguid
nitrogen temperature until their internal friction can be measured in corder
t0 retain a maximum amount of the irradiation damage. Tests were made to
determine the importance of temperature fluctuations arcund room temperature
and the effect of variable depths of o0il in the oil dashpot used to dampen
extraneous vibrations.

Fissjon Product Mobility Experiments. The diffusion and agglomeration of
the noble gases, krypton and xenon, produced by fissioning of uranium have
resulted in pronounced swelling of irradiated fissionable materials. This
swelling appears to be markedly dependent on irradiation temperature and
U-235 burnup. Due to the possible effect of such swelling on fuel elements
used in proposed reactors, a basic study of the diffusion rate of those
gases in pure metals and alloys either in single phase or bi-phase has
been initiated. The effect of a second phase is of very basic interest
becguse of the possidbility of this phase acting as a precipitating site for
the gas atoms. Alloys currently under study are Ag-Cu, both In single
phase and bi-phase. Diffusion of the gases in these alloys will be compared
to that in pure silver. These alloys have been prepared and rolled into
0.10" thick foils. Before making the diffusion studies, the metal will be
heat treated to meet three criteria: wviz., (1) the copper should be pre-
cipitated in a uniform dispersion, {2) the secondary phase particles should
be of approximately uniform size, and (3) the grain size of the continuous
thase should be uniform in the different alloys. The heat treatment is
necessary sinece there must be no precipitation of new secondary phase
sites, nor growth of some of the existing particles at the expense of
others. In other words, the slloys will be brought tc an equilibrium in
the three processes: (1) precipitation of copper, (2) coarsening of the
copper precipitate, and {3) coarsening or refining of the grain size,
before the diffusion test begins &t any one of the three temperastures 500,
600, and 700 €. This will separate the precipitation effect of the gases
from the "sweeping-cut" effeect by moving grain boundaries and precipitating
secondary phase. Heet treatment of an Ag - 8.8 percent Cu alloy at 700 C
to "over-aging" gives a very uniform dispersion of the secondary phase and
the grein size. This has been shown by a series of metallographs. How-
ever, after five days at this temperature, there is still some evidence of
coarsening of the precipitate at the expense of smaller particles. The
heat treatment will be cerried out for longer times in order to establish
the equilibrium microscopic structure of this alloy at 700 C. Then, the
alloy will be further heat treated at 600 C and 500 C until the equilibrium
structure is established at these temperatures., It Is hoped that the
further precipitation at the lower temperatures will take place on the
existing secondary phase particles and increase the size but not the number

of particles.
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Thermocouple Irradistions. A knowledge of the errors in temperature
measurements using thermocouples in a neutron flux is essentlal for the
quantitative evaluation of the results of neutron irradiation. Due to

a lack of such informetion, a program of measuring thermocouple stability
in-reactor is currently in progress.

A fourth alumipum lead capsule has been fabricated and is being bench
tested. Certain inadequacies discovered in initial tests are being
ecorrected at present. A program of testing the wire-leads to be used
in-reactor has been started in a controlled atmosphere muffle furnace.
These tests are for the pur ose of estaplishing iife expectancy of the
various couples in a number of atmaspherss.

In-reactor testing of sheathed leads is currently awaiting the arrival
of quartz fiber insulated wire on order {rom the Revere Corporatilon.

Compound lLayer Formation. 4 study is being made of the reactions and
alloying occurring in the U-Pb system. Oxide-free uranium specimens
were dipped in a 600 C lead bath producing a slushy or semi-solid, ad-
hering c¢oating which remained on the specimen upon remcval from the bath.
Microscopic examination revealed pyropnoric UPbj3 particles dispersed in
what appeared to be UPb3y + Pb eutectic. A plot of the thickness of the
layer agsinst time produced an exponential curve increasing with time,
Qxide-free uranium specimens were oxidized for varying times at 110 C
and dipped in the 60Q C l=ad bath for 1500 seconds to study the effect
of the oxidized surface on the Pb-U reaction. BHResulis were erratic and
inconclusive. A study of the effects cof a heat treating salt bath on the
surface of urapium was conducted. A two-phase layer was formed on the
uranium by the salt which inhibited a resctlon between the uranium and

8 600 C lead bath. A detailed report is 1n trogress on the foregeing
studies.

Dissolution Rate Studies with High-Carbon Dinge® Tranium. Carbon additions
were made %o dingot uranium by vacuum casting, using a high-frequency
electronic heater. This was done Lo determine the «ff20t of carbon content
on the dissolution rate of dingot ursaniuz in nitric acid. The rates cb-
tained were combined with those determined Zor proauction samples of ingot
and dingot uranium as well as that for 2 nigh-carbcn {400 ppm) dingot
sample prepared at FMPC. Although these rates vary considerably, a
relation was not observed between the rate of dissoluticn and the carbon
content. However, a power function does zxist be%wesn the rate of dis-
solution ard the grain size. It was coneiaded, therefore, that although
carbon does have a significant effect on the grain size of ursnium, this
effect depends upon the fabrication and heat treating nistory; whereas,

for like heat treatment, the dissolution rate varies with grain size
regardless of prior fabrication history.

Study of High-Carbon, High-Silicon Centrifugally-Cast Uranium. Five
specimens of centrifugally-cast uranium varying from high-carbon, low-
silicon to low-carbon, high-silicon contents wers examined metallo-
graphically. It was determined that in the as-cast condition, silicon
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had an effect 2-2/3 times that of carbon in grain refiéét. A grain
size of 0,13 mm diameter was obtained with 1360 ppm silicon and 284 ppm
carbon additives. Altnhough some microcracks were observed in all of
the specimens, the highest density of these occurred in the high-carbon

samples.

New Fuel Element Development

Seven-Rod (luster Fuel Elements. As part of the program to develop a

cluster fuel element, seven-rod cluster fuel elements were irradiated

to 1000 MWD/T in the KE Reactor. The two fuel elements were discharged
last month and were examined during the past wek through the 20-foot
level periscope at the KE Reactor basin., The fuel element seemed Lo be
in perfect condition. No sign of rod failure was observed nor was there
any sign of warpage, growth, or swelling. All welds holding the spider
support together were intact. A further irradiation of 1.3 percent en-
riched uranium rods in cluster geometry is planned 1o be charged into KE
Reactor through-hole facility. Exposure goal for this irradistion will
be 2500 MWD/T.

Self-Supported Fuel Elements. Fuel elements with supports attached to the

fuel element jacket are designed to accurately position the fuel elements
in smooth bore process tubes. The fabrication of 288 self-supported
standard fuel elements for Production Test IP-84-A is now ninety-five
percent complete. Eighty-eight KER size self-supported fuel elements were
fabricated during August to meet the continuing requirement for fuel
elements for the KER facility.

I & B Wafer Element Irrediation in the MTR, The I & E wafer element is of

interest for present and future HAPO application because the increased
surface area permits higher power operation and the wafer feature provides
increased failure safety in a hoi weter environment. Examination of a
specimen of this design that was irradiated to 800 MWD/T at 70 kw/ft in
the MTR has been completed. Ko evidence of damege other than that re-
sulting from mechanical handling was observed.

Coaxial Tube Fuel Element. The ccaxial tube fuel element is of interest

for reactor application because it offers promise of having the increased
split failure resistance of & large inner diameter cored element but
without the accompenying reactivity deficiency. The examination of a
specimen of this design that was irradiated to 200 MWD/T at 70-75 kw/ft
haes been essentially completed. Uacertainty in the estimate of the
temperatures that existed in the central tube during operation bhas not
yet been resolved. Planning of the next experiment will, therefors,
include thermocouple temperature measurement.

‘ Inspection of Wafer Elements. The C-size wafer I & E fuel elements were

evaluated on the basis of uniform heat transfer, closure quality, auto-
radiograph, and appearance. The inspection was completed without the

benefit of the soncbond and penetration tester which have been found in-
applicable to wafer type fuel elements. Consequently, the eighty slugs
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canned sariier for pile testing are being held, pending the development of
a penetration tester that will correctly and consistently assess the
degree of penetration on this type of slug. One approach, which has shown
considerable promise in experimental trials, is the measurement of the
difference in attenuation of a narrcw x-ray beam as it intercepts a peak
of Al-8i in an aluminum can, versus that of a similar beam passing

through an unpenetrated can. A device to explore the possibilities of
this methed is now being set up.

Bottom Pour Leed Dip Canming. To examine the possibility of eliminating
volds in the Al1«51 tonding layer due to entrapped alr encountered in the
léad dip process, a method of admitting the melten Al-S1i al the can bottom
is being investigated. The can and sleeve must be preheated before intro-
duction into the Al-Si bath. An induction coil is utilized to preheat the
can and sleeve, and the time-temperature cycle of the preheat operation

has been roughly determined. Work is continuing upon the canning cycle and
the contairment of the Al-5i within the can on removal of the assembled
element from the bath.

Cold Closure Fuel Elements. The ¢old closure prosess for fabricating fuel
elements requires the removel of material from the can wall after the
sizing operation to meet the can wall thickness specification. This has
been done in the past by a lathe operation. To improve the economy,
production rate, and quality of the finishing operation, a centerless
belt grinding machine will be employed to finish the element to the
specified outside diameter. The machine has been installed and several
elements have been ground down on the machine for familiarizatlon with
the operation. The results achieved on tolerance, surface finish, and
“producticn rate have been satisfactory. Work is continuing to develop
the maximum use from this machine.

QRA-1 Loop Testing of Fuel Elements. It appears that aluminum is the
most satisfactory meterial for eladding of fuel eliemen®ts for organic
coolant service. The major problem with aluminum for this appliceation
is interdiffusion at the clad-fuel interface. An aluminum elad uranium
fuel element with a colloidal graphite diffusion barrier at the clad-
fuel interface is being tested in the CRA-1 locop facility for evaluation
of interface stability and service life. A companion pisce is being

tested in a pressurized autoclave at 430 C.

Diffusion Barrier for Aluminum Jacketed Uranium Fuel Elements. Since
aluminum appears to be the most satisfactory zlad material for MIPB-
cooled fuel elements, work is continuing on Al-U diffusion barriers for
both btonded and unbonded aluminum clad fuel elements. A diffusion test
was started during July in which one hot-press nickel bonded, one cold-
press nickel bonded, and one Al-3i bonded fuel element were held at 450 C
under a nitrogen pressure in execess of 10C0 psi for 212 hours. At the
conclusion of this peried the fuel elements were examined. The cold-
press nickel bonded fuel element had biistered at four points and was
removed from the test. OSubsegquent examination revealed that the bllster-
ing was caused by AL-U interdiffusion zt four points on the uranium core
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that had very thin or no nickel deposlt where the holding fiXture contacted
the uranium in the plating bath. The remzining two fuel elements were re-
turned to the autoclave for an additional 82 hours at 450 C. At the end of
this pericd the fuel elements were once again examined and found to be un-
chenged. The two fuel elements and an additional aluminum canned fuel
element with & "dag" interface (see ORA-1 Loop Testing of Fuel Elements)
were placed in the autoclave and the test is continuing.

Uranium monocarbide, a material that has relatively good thermal conduct-
snce, wes considered as & possible diffusion barrier material that could
prevent the reaction between uranium and aluminum. Reaction of uranium
with MIPB orgenic coolant above 300 C produces UC on the surface, but the
reaction progresses intergranularly with UH, formation as an intermediate
step. The carbide thus formed is loose and not suitable as a diffusion
barrier. An attempt was made to produce a UC coat on rods of U sealed in
quartz and commercial carburizing compound. Reaction for 24 hours at

800 C, 24 hours at 650 C, and 4 nours at 650 C, increased the carbon content
of the uranium homogenecusly, but did not produce a satisfactory case on
the metal.

The work of M. W. Mallett at BMI indicates that the direct reaction of
uranium with nitrogen produces an adherent nitride case on the uranium.
An attempt to nitride a rod of urenium in 1000 psi nitrogen at 450 C
produced only U308 on the surface because of oxygen contaminaticon in the
gas. Apparatus more nearly duplicating that used by Mallett is being set
up for producing a nitride case. Some exploratory tests to determine the
feasibility of carburizing and nitriding uranium in & salt bath were
started.

Thermel Coefficient of Heat Transfer Betweern Uranium and Jacket. An sppar-
atus is nearing completion which will permit measuring electrical contact
conductance along with thermal contact conductance. Simultanecus measure-
ments are desirsble because departures from parallel behavior are Inter-
preted in terms of the film separating areas of perfect metal to metal
contact. The electrical conductance between a number of soft metals and
s hard metal ball loaded so that the soft metal yielded was measured as

a function of time. It was found that the electirical conductance was de-
termined primarily by the initial load and that subsequent creep and in-
crease in the apparent area of perfect contact had little effect on the
electrical conductance.

Caleulations for the Thermal Stresses in Cylindrical Fuel Elements. In
previous documents of this series, a method was described for formulating
s material model to represent stress, strain, and temperature-dependent
strain rate. The method of utilizing this material medel has also been
described. Since the model does not factor in the effects of radiation,
further refinements in the method of thermsl stress analysis are not
considered justified. Thus, two terminating reports have been written.
One describes the method of formulating e material model(l), and the
(1) Merckx, K.R., "A General Method of Analysis of Primary Creep Data,”
HW-50363, 1957 (Unclassified). -
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second describes the final method on analysis for the thermal stresses,
and the results of these analyses for fuel elements cooled by various
methods(2). The interpretation of such caleulations in terms of fuel
element failure is quite complex, but a special discussion of the problems
connected with this interpretation has been included in the Fuel Element
Design Handbook(3}.

Th-U Alloy Fuel Material. The first sample of Th - 2.1 w/o U-235 alloy
fuel material being irradiasted in a NaK capsule at the MIR has been dis-
charged. The fuel specimen has reached its goal exposure of one a/o
burnup (10,000 MWD/T), and is belng examined at the Radiometallurgy
faeility. The examination has revealed that the unrestrained fuel
material has remarkable dimensional stability havirg grown only 0.0C6" in
its 1.500" length and imperceptibly in its 0.388" diameter. Weight loss
to the ¥eK in the capsule is negligible (perhaps 1 mg in 34 grams). Self-
heating of the sample prevented an accurate densiity determination; however,
the density has obvicusly not changed appreciably. Bend test data reveals
an increase in strength but a2 marked decrease .rn auctility. Calculations
indicate the initial maximum fuel temperature was 560 C, and the surface
temperature was 430 C. Post-irradiation examination is continuing and
additional fuel specimens are being irradiated to high exposures.

Welding Development. A& program is being carried on to develop the proper
design of welded end closure for the co-extruded Zircaloy-2 - uranium fuel
elements. Using a plug type cap and welding in the electron beam vacuum
welder, end closures were obtained which were leak free when tested in the
350 C autoclave for 24 hours. Microsections of these welds showed complete
weld penetration and no uranium contamination in the weld metal. Develop-
ment is also proceeding with a fla% cap which will eliminate the considerable
amount of uranium mechining necessitafted by the plug-type cap.

Electron Beam Vacuum Welding. The system for welling with a beam of
electrons in a high vacuum was sgain put into cperation with a new high
power output, high voltage supply. The new supply has the output

capacity to make fusion weld closurss on material 3/32-inch thick or

less. This range should he sufficisnt to cover alli proposed fuel element
closure requirement. Autoclave corrosion testis of welds made on Zirecaloy-2
material witk this process have been exposed to 686 F water for a period
of 90 days. The results afier this period indicate that the weld area

15 superior to the parent metal from a corrosilorn resistance standpeint.

Three welding processes for Zircaloy-2 are heing evaluated: viz.,

{1) heliweld torch with trailing gas shield, (2} back-filled inert gas-

chamber with heliweld torch, and (3) electrcn-beam vacuum welding. The

items to be evaluated are corrosion rate, tensile strength, ductility,
and degree of gas contamination. Zirsaloy coupons have been welded by
these three processes employing 15, 30, and 60-mil Zircaloy-2 sheets and
the coupons are now being tested.

{2) Merckx, K.R., "The Dependence of Thermsl Stresses in Cylindrical
Reactor Fuel Elements Upon the Method of Cceling,” HW-3036k, 1957
(Unclassified).

{3) Evans, T. W.,{Editor), Fuel Element Desigr Harndbook; Merckx, K.R.,
Chepter 9, "Thermal Stresses in Fuel Elements,’ HW-51CCO.
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Evaluation of General Corrosion Characteristics of Ni-Al A110% M-388 Slug
Jackets. (PT 105-505-E-60-MT, IP-k2-A) Initial analyses of operating
data and measured corrosion rates from the six charges of weighed metal
exposed under the conditions of this Production Test have been completed
by Statistics Operation, HLO. Data from each charge were analyzed indiv-
idually for each alloy {M-388 and 1245 aluminum alloys} using the Groot
and Wilson equation

B
(Log(Corrosion Rate)) = A + TooaT water temp. * C (slug power) + D(pH)

Results from this analysis were not conclusive. While the results did
indicate a difference in corrosion due to alloy type, even greater cor-
rosion differences were indicated between the six separate charges.

Further aznalyses dre in progress. Some of these will be based on the
Groot and Wilscn equation with data from 211 six charges combined. This
combination will increase the probeble error of the relation, but may
still indicate semi-quantitatively, the effects of alloy on rates of
corrosion of these fuel element jackets. Cther analyses of these data
will involve the use of a modified equation.

PT-105-550-E, Supplement A - Radiation-Corrosion Test. Tube 294 3-KE
operated on preheated water at 87 C at the inlet of the process tube for
14 days during the past month. The tube will be discharged early in
September. This tube contains a special dummy load of four-inch aluminum
core dummies and eight eight-inch lead core dummies containing gold foils.

Tube 3043-KE - Single Pass High Temperature Facility. The instrumentation
for 30L3-KE has been revised for high temperature studies and is being de-
signed for installation in the reactor. It is scheduled to be completed

in approximately two months.

Water Chemistry. At the present time there 1s no information available
on particle size of impurities in the KER loops. Chemical analyses have
given data on the anions and cations present in these loops but it is not
known whether these impurities are in ionic form, & coiloidal state, or
a5 massive asggregates transported by high velocities in these loops. The
installation of hot crud probes in the near future will provide some data
on this problem. The electron microscope is alsoc to be used. With this
tool it should be possible to determine particle size and also the
particular compounds present by the use of diffracticn shots. This in-
formstion coupled with data concerning the chemical structures of wall
deposits may essist in decontamination of these loops.

The mock-up tube Turco test is still being run. The purpose of this test
is to evaluate the effects on a reactor tube and components of a Turco
L306-B decontemination flush. A test flush of Turco 4306-B on one cross-
header of H Reactor reduced activity readings on the crossheader from
300 mr to 150 mr (background). A concentration of 4 to 6 oZ/gal at 85 C
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was used for eight minutes. Resulis of this test are so promising that a
flush of the entire rear face of H Reactor i= planned, provided that no adverse
findings are turned up in the KE mock-up tests, in the siress tests to be con-
ducted by Corrosion and Coatings Cperation, or in the disposal of the Turco to
the river.

EIMO-2., Following installation of a canned motor pump and other revisions

to the loop, & new test was started in ELMC-2. The conditions of the test are
180 C and pH 4.0 with HPO,. Coupcons of M-257, M-457, M-L0O, M-388, X-2219,
Zircaloy-2, and Type 304 stainless steel are being exposed. The 304 stainless
steel consists of both sensitized and unsensitized samples. The purpose of
the test will be to measure the corrosion rates of aluminum alloys as a func-
tion of pH and tempersture, and to determine whether sensitized stainless
steel corrodes intergranularly at this low pH value.

Qut-of -Reactor Corrosion Tests at High pH. One test in the ELMO-5 loop has been
completed. The water was adjusted to pH 8.5-9.5 with NH4OH. The temperature
was 290 C and the duration of the test was about eight weeks. The stainless
steel and carbon steel had megligible corrosion rates. The aluminum alloy(M-388)
corroded quite severely. Again the corrosion rate in this loop wes higher

than as reported for similar conditions in off-site loops. This is presumabiy
due to the low ratio of aluminum surfeoce area to water volume. In previous
tests it has been found that a high ratio produces lower corrosion rates. Off-
site loops have a ratio of around 40Q square centimeters of aluminum surface

per gallon of water while ELMO-5 has a ratio of only four square centimelers

per gallon. The aluminum ion was continuously removed from the water by being
passed through an ion exchanger. Modifications have been made on the make-up
system in preparation of the next test conditions. These changes included in-

" stallation of & meke-up tank and connection to the loop. The loop is scheduled
to begin operation during the next month at pH 9.0 with dissolved sodium sili-
cate, The effect of the silicate as an aluminum corrosion inhibitor will be
investigated.

ELMO-6. The current test at 300 C, pH L.5 with H3POL, and 130 ppm POL= has
been cperating for five weeks. M-388 and M-L40O0 coupons expesed in the dynamic
portion of the loop are exhibiting pitting. The M-388 pits are around the
edges and work-hardened areas and appear regular and smooth. The M-LOO pits
are over the entire surface and have a round appearance. Alcoa alloy 192263
also shows several pits per coupon. As yet alloys 19226k and 192265 are un-
affected. Since M-388 coupons in a semi-static portion of the loop show no
pitting, the phenomencorn appears velogity dependent. An erosive attack due

te the high total solids content may be occurring.

KER Operation Status. Loop #2 - the regular corsd fuel elements were dis-
charged and Cow slugs were charged. The loop was con process water several
times during the month due to (1) charging of Cow slugs, (2) removal of a rear
crossheader in order that a ruptured tube nczzle could he removed, {3) failure
of primary pump transformers, {(4) high activity in Loop #3, and (5) replace-
ment of a leaking thermocouple well. Loop #3 - caused a scram of the reactor
because of high activity trips on 8/13/57. On 8/16/57, while attempting to
start recirculation of the loop, the primary pump #2 began drawing 25 amps in-
stead of the usual 20 amps. The pump was also meking an excessive amount of
noise. The upper bearings appeared ncrmal after removal for inspection. The
pump is to be operated again to determine whether the lower units should be
removed. Loop #4 - the impeller on primary pump #2 has been repaired. The
loop was charged with Cow slugs on 8/19/57.
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ORA-3. The candidate KER air operated valve continued to be tested.
Since the Crane Super Seal Plastic Packing #i is soft and tends to work
out around the stem when the valve is exercised, it was decided to pre-
cede this packing with a ring of aluminum foil (Durametallic style DD),
next the Crane packing, and finslly an end ring of the aluminum foil
next to the packing gland. '

The loop coperated until August 10 (1300 hours} at which time the valve
was removed and the packing inspected. The results were excellent.

This combination of packings seems auperior to all others tested for lesk
free service and easy movement of valve stem.

Revisions are being made to replace the valve with a Barco expansion
Joint. It will be evaluated for organic use in September.

Gamms Demage to MIFB. The rate of gamma damage to MIPB hes been measured
at about six percent per 109 R. This means that about 25 percent of the

total damsge done by reactor radiation in K Reactor cen be attributed to

the gammes. This informetion is useful in transleting damage rates from

one reactor to another.

KER Testing. Two elements each of four-rod cluster, Elephant and Cow

slugs were discharged after running 1350 hours in the EIMO-7 loop at

300 G, 1600 psi, in 4.5 pH water. No significant defects were detected
except for bending of the rails on the Elephant and Cow slugs. Tests are
currently being run in ELMO-7 on two Elephants, two Cows, and two standard-
size KER siugs at 200 C, 4.5 pH to determine whether the rails will bend
at this temperature. Blisters were noted to have developed where the rails
were attached tc the Elephant and Cow slugs. These are probably the result
of gmses trapped while welding on supports which expanded in the hot water
to form the blisters. Macrographs of the blister sections are being made
to determine whether this was the case.

Mechanical Equipment Development

Fabrication of the mechanicsl portions of the Organic Test Facility
(MOTS-1) has been completed. All material used in the fabrication meets
the Code for Pressure Piping and was welded according to applicsble HAFPO
welding specifications. Supporting stands for the faecility's piping,
pressure vessel, and pump were designed and fabricated. The instrument
panel design waes completed and fabrication was started. The facility is
now being installed in 314 Building.

Design and fabrication of special test assemblies for MOTS-1 were begun.
Special coolent jackets to simulate pump stuffing boxes will be used for
the testing of mechanical pump seels. COrders have been placed for
metallic static seals for testing and evaluation.

Thermal Hydraulic Studies

Flow Hazard Studies. The experimental heat transfer studies of the
transient response of a reactor process tube to imposed hazardous
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operating conditions were continued. A check was mede on the ability

of the laboratory apparatus exactly to simulate the plugging of a tube
inlet sereen. The pressure-flow characteristics of the valve which is
used on the heet transfer apparatus to simulate screen plugging were
compared to the characteristics as determined by plugging of zn actual
screen on g process tube in the hydrauwlics apparatus. It was found that
the valve did not exactly simulate what could be expected during a screen
plugging on a reactor process tube. However, the conclusions reached
from the transient heat ftransfer studies as reported in EW-50325 are
conservative in relation to reactor safety.

Qrganic Heat Transfer Coefficient. Additicnal data were obtained of
heat transfer coefficients for ~lean MIFB. These data, which were ob-
tained at bulk temperatures up to 600 F, showed coefficients up to S50
percent higher than those predicted by the Dittis-Boelter correlation.
However, it is suspected that the measured values were somewhat high due
te errors in measurement of surface temperature and heaet flux. This was
later confirmed by using a test section of an improved design.

Hydraulic Studies. The hydraulic characteristics of "C" I & E slugs

which are 0.020 inch undersize on the outside diameter were determined.
The tempersture at the top of the annulus of such slugs is expected to

be reduced to values neer the bulk temperature. The results were reported
in HW-51769.

Flow characteristics of long barreled secondary orifices which are scheduled
for K Reactor were determined. The characteristics of four of these ori-
fices which were produced by the vendor were essentially identical to the
brass prototype which was developed by Thermal Hydrauliecs Operation.

Irradiation Test Engineering

Shielding Studies. Attenuation tests of megnetite conerete heated to
200 € are continuing. Couanting of folls from the first test 1s essen-
tially complete. Data from the tests at 100 ¢ were prepared for IEM
corrections to saturated foll activity.

A loading of foils for the second test on ordinary corncrete (unheated)
wag preparsd.

An automatic sample changer and print cut system was installed in the
counting room. This system will count up <o 35 foils automatically and
permits foils to be counted on a 2b-hour basis. Ultimately, this system
is expected to reduce manpower reguired in the counting room by at least
a factor of two.

To achieve the large increase in sensitivity needed to extend the use

of sulfur folls through the last two feet of shield, it will be neces-
sary to improve the sensitivity of the sulfur foil measurement, increase
counter efficiency, and/or design a counter with very low background.

An attempt to increase the sensitivity of the sulfur foil measurement

12374561
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was made using & sulfur burning technigue. Several foils were burned to
eliminate the beta-ebsorption in the sulfur which now limits the avail-
able counting rate for foils exposed to & specified flux. Improvement
by a factor of two in counting rate was obtained; however, Oak Ridge has
claimed s factor of four improvement using this technique. Work will
continue in an attempt to obtain the degree of improvement claimed by
Qak Ridge.

Irradiation Testing

Document HW-51990 describes the "Status of Froduction Tests of Special
Interest to Hanford Laboratories Operation, August 15, 1957." An irred-
iation test of seven-rod cluster fuel elements, IP-k6-A, was completed
and the elements were discharged from front-to-rear test hole 36Th-KE at
an exposure of sbout 1000 MWD/T.

During the B Reactor outage of August 4, 1957, diameter measurements of
tube 1066-B and channel 0981-B were made. Tube 1066-B was slightly
elliptical at the 14'8" graphite block junction where the horizontal
diameter incressed 0.0l4 inch and the vertiecal diameter decreased the
same amcunt. The data have been reported in HW-52007, "Diameter Messure-
ments of Tube 1066-B and Channel 0981-B."

Nommetallic Materials Development

Experimental Graphites. Purity measurements were determined in the 305

Test Reactor for twelve experimental batches of graphite from various
sources. The samples ranged in density from 1.30 to 2.0 g/cc. Improved
purity was achieved in National Carbon's resin-impregnated impervious
graphite by using new lots of resin. Batches GBF-825 and GBF-82T are
comparsble in purity to early CS and KC meterial. Imperviousness achieved
by pressure molding resulted in purities comparable to recent reactor

grade graphites, and relatively high densities in the range 1.75 to 2.0 g/ce.

The 1.k g/cc Texas coke "F" purified graphite purchased from CGreat Lakes
Carbon Company is of satisfactory purity {dih of 1.02). Speer Carbon
Company lower density, unpurified graphite is too impure (dih = 1.80) for
reactor moderator use. The low density, 1.3 g/cc, was achieved by using
gun rosin in the binder, which introduced the ippurities.

BFz Reactor Bafety System. Boron depositions in graphite from passing BF3y
gas LNrough grapnite samples were 2.4 ppm at 600 C and 11.1 ppm at 2000 C
as measured in the Thermal Test Reactor. A boron concentration of 2.5 ppm
distributed throughout the graphite stack would result in a reactivity
decrease which is considered sufficient to control most disaster conditions.
In each run 2 large quantity of BF3 gas was added after the temperature

was reached, then & low flow of BF; and the temperature were maintained

for two hours. The samples were cooled in a low BFy flow followed by

three hours of flushing with HEe to remove unreacted BF3 gas. The samples
were then placed in aluminum cans for purity meesurement in the TIR.

12374068
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High Temperature Graphite Irradiation. The MIR high tempersature irradi-
ation of graphite, GEH-9, is now operating satisfactorily after the com-
pletion of the second cycle of a four-cycle irradiation. Control temper-
atures are being maintained *5 € at 375, 750, 750, and 60C C for the four

samples.

Stored Epergy of Irradlated Graphite. Additional data are available on
total stored energy content for a series of annealing runs on two graphite
samples exposed at 400 C in the Hanford reactors. Results indicate a low
total value of stored energy for all samples (e.g., in the range 10 to

20 cal/gm). An anomaly appears in the data in that the 4SO MD/AT sample
shows less stored energy (13.4 cal/ga) than the 2100 MD/AT sample (18.7 cal/
gn). Crystallite data, L. and L , show generally the same effect. Inter-
pretation may be clarified when additicnal data are available.

Thermocouple Testing. Thermal Emf measurements on a thermoecuple used
during four cycles of GEH-9-4 experiments in the MTR at ~~800 C show that
no detectable changes have occurred in the couple. Temperature checks of
the couple and 7" of lead wire at 100 C and 327 C agreed with those of new
vire of the same type to within the calibration limits. While serving in
the MIR experiment the indicated temperature had gradually dropped to 150 C
when the actual temperature was believed to have been ~~800 C.

These Emf meesurements, together with results of examination of the irrad-
lated thermccouple insulation and the success of the new ceramic insulated
thermocouples all point to degradation of the insulation by the intense
reactor radiations & the cause of previcus thermocouple failures.

Irradiation of Candidate Organic Coolants - PT IP-50-D. Quartz ampoules
containing biphenyl, moncomethyl biphenyl, and monoiscopropyl biphenyl were
irradiated in the Snocut II test hole of KW Reactor tc compare the extent
of radiolytic decomposition of these materials as a function of the ex-
posure temperature. The measursments of total gas evolution have been
completed and are tabulated below as a funetion of the exposure temperature
and the integrated thermal and epithermal neutron fluxes.

1237404
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TOTAL GAS EVOLUTION FROM ORGANIC SAMPLES lé%aisa?

Expos. &th(V=2200m/s) &¢(0.52 ev¢E(L.5Mev) Volume of¥ Norm. Volume®*

Qrganic Temp . in nvt in nvt Evolved gas of evolved gas in
Compound in °C x 10-10 x 10-18 in Cm3STP/gm Cm3STP/em/& Total
biphenyl 50 3.3k 3.18 1.94 2.98 x 10719
Sl .29 4.08 2,40 2.87 x 10717
€0 4.06 3.86 2.38 3.00 x 1077
320 3.99 3.79 3.85 .95 x 10719
340 4,36 k.15 3.95 b.6h x 10719
monomethyl 50 3,34 3.18 2.91 b .46 x 10719
biphenyl sl k.29 k.08 3.86 b.61 x 10719
340 4,36 h.15 .98 8.20 x 10717
moncisopropyl 50 3.34 3.18 4,73 7.25 x 10719
biphenyl 60 k.06 3.86 5.72 7.22 x 10712
340 4.36 k.15 12.63 1.8 x 10719

| 2

*Includes approximately one cu em (at STP) of helium originally
present in ampoule, per gram of organic material.

**Epota) = drpy + Ep; e.g., epproximate total neutron flux as the

sum of the thermal flux at 2200 meters/sec veloclty plus the
fast flux between 0.52 electron volt znd 1.5 Mev,

As might be expected from the structure of these compounds, biphenyl
appears to be more stable than moncmethyl biphenyl, which in turn appears
more stable than monoisopropyl biphenyl. A more complete evaluation of
these results awaits the results of mass spectirometric analyses of the
evolved gases and of physicel property measurements on the resultant
organic compounds.

Infrared Studies of Plastics. One of the effects of gamma irradiation on
polyethylene is to decrease the vinylidene (RRIC = CHp) unsaturation
normally present in the original material and increase the trans-vinylene
(RCH = CHR) type unsaturation. This is shown for a series of Alathon
films in the table below:

RELATIVE VINYLIDENE (RRIC = CHp) CONCENTRATION
OF IRRADIATED ALATHON

Hominel Total Dose, R
Thickness 0 s x106 1x107 5 x107 1 x2108
.003" 1.00% 0.79 * * *
005" 1.94% 1.58 1.23 * *
.010" 2.12 1.7k 1.4 * *
015" 2.95 2.41 2.1k 1.12 *
37410
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RELATIVE TRANS-VINYLENE (RCE = CHR) CONCENTRATION
OF TRRADIATED ALATHON

Noeminal Total Dose, R

Thickness 0 5 x100 1x107 5 x107 1 x 108
003" * * 1.06 1.84 3.70
.005" * 1.00¥ 3.16 L.oh 8.72
010" * 1.81 3.50 12.05 11.82
015" * 3.53 6.05 15.51 30.45

¥ Arbitrarily taken as 1.00.
*Not detectable.

Studies on the effeet of these chemical changes on the mechanical prop-
erties of polyethylene are planned.

Structural Materials Devélopment

Fabrication of Zircaloy Process Tubing. Processes for the fabrication of
B-D-F size, ribbed Zircaloy process tubing are being developed by Allegheny
Ludlum Steel Corporation and by the Superior Tube Company. The meodifica-
tion of a tube reducing mechine to permit longer starting blanks and lower
degrees of cold work was completed by Superior. To test new tool designs,
six billets were extruded for Superior by the Chase Brass and Copper Company.
The extrusions incorporated an external rib to provide a uniform walled
tube. The external rib was removed %y machining and tube reducing experi-
ments are scheduled for late August or early September. At Allegheny, 15
billets were successfully pierced and some of these have been extruded.
Difficulties with glass merkings caused by an imprcper nose contour are to
be corrected prior to extruding the remeining billets. The initial tube
reducing of these extrusions l1s scheduled for early September.

A fabricating proccess for IPR type process tubing is being developed by
Allegheny. Despite difficulties during piercing of the billets, extrusion
is scheduled for early September. Tube reducing %o various degrees of
cold work should be completed by October.

Design Criteria for Pressure Tubing. The determination of the creep
properties of vacuum annealed Zircaloy-2 in the range of 250 to 350 C is
nearing completion at Bsttelle Memorial Institute. The desirability of
small amounts of cold work in Zircaloy process tubing has been indicated
by the results of flow stress recovery tests at HAPO and by the large
primary deformation of annealed Zircaloy-2 in creep tests at BMI. A
second lot of material with 15 percent cold work was prepared for testing
at BMI from a Zircaloy-2 ingot to be used for process tubing.

Aluminum alloys M-257 and 6063 are undergoing creep tests at the Univer-
sity of California and at HAPQ. The creep rupture test is being used at
HAPO to study the notch sensitivity of the M-257 alloy in the temperature
range of 350 to 40O C. Elevated temperature tensile tests are being used
to determine the effect of varicus amounts of cold work on the tensile
properties of M-257.
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The tensile properties of Zircaloy-2 are sensitive to prieor fabrication
history. The use of vacuum annealed properties for design purposes may
be overly conservative depending upon the actual fabrication history of
the tubing. To establish the optimum design criteria, facilities are
being developed to test tubing under operating temperature ccnditions.

A tube-bursting unit has been constructed and tested up to 220 C and
11,000 psi. Problems associated with electrical heaters and specimen
end seals must be solved before the unit can be used for routine testing.

The Effect of Hydrogen in Zirealoy-2. Prior to determining the limiting
hydrogen content for Zirealoy-2, it is necessary to develop a method for
introducing controlled amcunts of hydrogen inte Zirecaloy-2 specimens.
Several hydrogenation experiments were performed at temperatures from
265 € to 750 €. 4 non-uniform distribution of hydrogen was obtained in
each case. Reducing the number of samples in each test group may solve
this problem and provide homogeneous samples.

B. WEAPONS - 3000 PROGRAM

Research and develcpment in the field of plutonium metallurgy continued in
support of the Hanford 234-5 Building Operstions and weapons development
programs of the University of California Radiation Laboratory (Project Whitney).
Details of these activities are reported separately via distribution 1lists
appropriate to weapons development work.

C. CUSTOMER WCRK

Radiometallurgy Service

Cored Ruptures (RM-156). The visual examination of four ruptures from the KE
Reactor for purposes of rupture classification was requested by the IPD Process
Analysis Operation. All of the slugs were 1/2-inch cored natural uranium,
canned in 1245 aluminum alloy jackets. The exposure data of the slugs are
sumparized below!

Failure Tube Discharge Tube Tube Power
No. Ka. Date Exposure MWD/T  Average - KW
831 1480-KE L/30/57 532 1092
840 1584 -KE 5/11/57 L1k 1258
848 2881 -KE 5/30/57 537 1126
85k 3272-KE 6/6/57 75 950

All of the ruptures were characterized by ellipticsl-shaped hot spots of
varying degrees of severity. In each case the appesrance of the hot spot
indicated intergranular corrosion attack. The hot spots of two slugs (840
and 8L8) were located near the cap end, while they were more nearly ceatered
in the other two (831 and 854). In addition to the hot spots, it was ob-
served that the caps and bases of three of the slugs were completely, or
nearly campletely broken off. It is believed that this damage was caused by
the entry of water intc the core and the subsequent buildup of internal

Ty
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pressure by the formation of uranium oxides. One or two of the failures will
be selected for more detailed examination.

Examination of Corrosion Coupons Exg_sed in Redox L07SX Waste Storage Tank
(RM-143). “The SAE 1020 steel corrosion coupons exposed in Redox 1075X waste
storage tank for approximately ome year have been examined. The average

weight loss of samples exposed in the vapor phase of the process waste was

24,4 percent less than the 0.0848 gram average weight loss of submerged samples.
The average pit penetration in the vapor phese exposure, however, exceeded the
average penetration of 1.83 mils observed in the liquid phase by 55.2 percent.
The maximum pit penetrations were 7.26 and 4.62 mils in the vapor and liquid
phases, respectively.

Metallography Service

A steel worm gear from a Limitorque valve positioner was examined during the
menth to determine the cause of failure which occurred during service. The
worm was one of meny that had failed as ithe result of fractured gear teeth,
although no unusual opersting conditions had been encountered to account for
the unusual number of failures. Hardness tests performed by the Materials
Testing Labeoratory gave results of Rockwell C 60 and greater on the gear teeth.
Also, macroexamination of the gear revealed mmerous cracks on the face of the
teeth which, in view of the high hardness, suggested quenching cracks. The
microstructure was indicative of a steel that had been improperly heat treated,
exhibiting extremely cosrse untempered martensite pear the surface, and be-
coming somewhat finer near the bottom of the teeth.

An unusual defect having the appearance of a seam or superficial scratch running
the entire length on two eight-inch aluminum jackets was investigated for Fuels
Preparation Department. A microscopic examination disclosed that the defect

was caused by a lap or fold in the Jacket and was probably a carry-over from

the blanks from which the jackets were impact-extruded. The jacket defects

were of such a magnitude that ruptures might have results during reactor oper-
ation. This emphasizes the stringent inspection that must be exercised to
insure the integrity of the fuel =lements

Samples Processed During the Month

Total samples processed: 231
Photographs:
Micrographs 378
Macrographs aly
Total Lz

The following Trips and Visits Reports apply to activities on. 2C00, 3000, and
LOOD Programs. Technical activities on the 4CO0 Program are reported separ-

ately in HW-52303 A2. ,-
'),_ LS, ﬂ(/m; '(

Manager, Reactor and PFuels Research
and Develcpment Cperation
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PLUTONIUM RECYCLE PROGRAM

MONTHLY REPORT - AUGUST 1957

REACTOR & FUELS RESEARCH & DEVELCPMENT CPERATION

Plutonium Fuels Development

A1-Pu Alloy Capsules for MTR Irradiations (GEH-3-24). Two capsules of Al - 1.65 w/o
Pu and two capsules of Al - 12 w/o 8i - 1.65 w/o Pu alloy have been irrsdiated in
the MTR to determine the irradiation behavior of this material. These capsules were
Zircgloy clad and unbonded. At the requested flux of 2.9 x lOlh neutrons/cmz-sec,
they would have operated at a specific power sbout three times that which is ex-
pected in the PRPFR and at & core temperature of about 340 C. A Co-Al alloy wire

was irradiated with the specimens, and the actual flux values, as determined by
measurements on the wire, show them to be much lower than the requested flux. The
actual fracticnal burnup of Pu atoms in the capsules ranges from G to 25 percent
instead of the requested 25 to 50 percent. The two capsules which have the highest
burnup, i.e., 15 to 25 percent, will be examined in the Radiometallurgy facility as
soon as possible. The other two capsules whose burnups range from 9 to 15 percent
will be returned to the MIR for an additionel exposure of two cycles. This will
give s burnup on these capsules of 40 to 60 percent of the Pu stoms. These capsules
are scheduled to begin reirradiation in the next MIR cycle.

Pressure Filled Fuel Elements. Experiments have been initiated to explore the pos-
sibility of fabricating Pu-Al fuel elements by a method in which the tube or can is
pressure filled with Pu-Al alloy. Mockup elements have been made by filling stain-
less steel and zirconium tubes by applying a vacuum to one end of the tube and in-
serting the other end into molten A1, thus sucking the molter fuel meterizl inte
the tube. A 3/4" OD stainless steel tube with a 0.035" wall and 65" long was filled
with molten Al by this method. Also, 2 35" long zirconium tube was filled by this
method. 3Bonding between the Al and stainless steel was noted. Radiographs are
being made of the filled tubes 4o check for internal voids and/cr piping. This
method of fuel element fabrication appears very promising from the standpoint of
reducing Pu fuel element fabrication cests.

Casting Directly Into Cans. Several attempts were made at casting Al directly into
Hanford sized slug cens with the thought in mind of using this composite billet as
an extrusion or rolling blank. Al was successfully cast into slug cans which were
surrounded with a steel canning sleeve which had been prehested to 205 C. There
was good bonding between the cast Al and the can materiaml. The Al was cast &t

815 C. Internal shrinkage pipes wre avoided by the use of & hot top. Casting
directly into Al cans followed by extrusion or relling would be an atirsctive
method of fabricating 1/2” diemeter PRP fuel rods because the material could be
vorked in relatively uncontaminsted surroundings, thus simplifying the fabrication
process.

Die Casting. A development program on pressure injection casting Pu-Al alloy
directly into the can is being pursued. This method differs from the vacuum
filling method in that & hydraulic piston would inject the Pu-Al into the can

UNCLASSIFIED
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more rapidly and at higher pressures. A design for such an apparzatus has been
worked out and has been submitted to the shop for fabrication. The first casting
will be made into stainless steel jackets rather than zirconium.

Powder Metal Extrusions. Extrusion of powdered mixtures of Al and PuOp is being
considered as a possible fuel element fabrication scheme. Cold compacting and

kot extrusion of 25 Al powder was attempted in the same die. A billet tempera-
ture of about 200 C was found to be too low for satisfactory extrusion with the
available press facilities. An extrusion ratic of 9 to 1 was used. This work
will be continued when the larger extrusion press becomes available. Precautionary
experiments will be conducted to investigate the possibility of a thermite type
reaction with these types of materials.

Thermal Cycle Experiments. Thermal distortion and ratcheting effects in long fuel
elements such as those anticipated for the PRPR could be a very serious problem.
Thermal cycling experiments are being conducted with long lengths of prototype

fuel elements consisting of pure Al or Al-5i canned in stainless steel, Al, and
Zircaloy tubes to determine whether there is a differential growth problem due to
thermal ratcheting. A4 furnace capable of uniformly heating 9-foot long sections

of fuel elements was fabricated using a 1" 0D stainless steel ftube heated by direct
resistance heating with a 2000-smp transformer. The tube is insulated with magnesia
pipe insulation and temperatures as high as 425 C have been easily obtained. Froto-
type fuel elements are being fabricated for these experiments.

Fuel Material Corrosion Studies. A capsule 1/2" in diameter by 2" long containing
the high temperature water corrosion resistant Al alloy, M-388, with an addition
of l-l/2 w/o U and canned in Zr was defected and exposed to high pressure steam

in an autoclave. The defected capsule was autcclaved for 2k hours at a temperature
of 350 C. After autoeclaving, the specimen showed no increase in cutside diameter;
however, it did increase C.0015" in length. The jacket had a circumferential
crack about 1/8 of an inch down from the fusion welded cap closure and extended
about two-thirds of the way around the c¢ylindrical surfuce. Metallographic exam-
ination of sectioned samples of the can material indicated the presence of Zr
hydride, especially in the vicinity of the crack area. It was estimsted that the
apount of hydrogen present was In the order of 10C to 200 ppm. The Zircaloy
ciadding which contained about 10 ppm of hydrogen, originally, picked up the hy-
drogen that was generated from the corrosion of the M-363 to the extent that
embrittlement occurred, thus causing the material to crack.

Fuel Element Cluster Studies. A full size NPD type 19-rod cluster fuel element Is
being fabricated for hydraulic flow and thermal distortion tests in the KB flow
lavoratory. Type 304 stainless steel is being used for the jacketing material and
the end fixtures. The core material is 25 &1 rod swaged and drawn to final size.
This element will have a fuel core length of 7.3 feet.

Extrusion Press. The 125-ton extrusion press and supporting frame have been re-
ceived and the press frame alterations which are necessary for hcod cperation are
one-nalf complete. The necessary tooling for uncontaminated operation of the
press is virtuaslly finished apd detailed hood design has veesn initiated. This
press will be installed jn the 272-Z2 Building for initial experiments.
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hours. Without the activation step, a& density of only 7% percent of the theoretiecal
was obtalped at this relatively very low temperature. This investigation is being
extended to include the compacting pressure as a variable.

Swaging of Urenium Dicxide. The feasibility of swaging as a process of manufactur-
ing urenium dioxide fuel elements probably depends more upon the reproducibility

of the product than upon the maximum density achievable. Consequently, a study

igs in progress to determine the important variables in the swaging process and the
reproducibility of the results. Eighty-one percent of the crystallographic density
has previgusly been cbtained with density variations along the full length of swaged
capsules being less than 1 percent. Significant among the results of the past
month is the observation that although densities attalnable with various uranium
dioxide powders varied greatly (between 76 and 89 percent of the theoretical), for
any given powder, densities were reproducible within #1 percent. The highest den-
sities were obtained with sintered and ground uranium dioxide. Experiments also
were conducted to determine densities obtainable by hot swaging a number of uranium
dioxide powders. A notable result was attairment of a density of S4 percent of the
theoretical in a sample of powder which had teen sintered and ball milled prior to
swaging at 600 C. These swaging studies have employed 300 Series stainless steel
Jacket tubes.

Fabrication of PCTR Fuel Elements. A complete set of nested tubular uranium di-

oxide fuel elements, each of them consisting of two concentric tubes and an axial
rod, was completed and delivered to the Fhysical Constants Testing Reactor, where
they are to be used for reactivity studies conducted in support of the Plutonium

Recycile Program.

Fuel Element Mock-Up for Hydraulic Testing. One full-scale mock-up of a three-
component fuel element (two concentric tubes and axial rod)} was fabricated for
hydraulic analysis. The mass distribution of uranium dioxide was simulated by
use of isostatically pressed lead rings. Cladding components are stainless steel.
The unit has been delivered to Thermal Hydraulics Operation.

Fundamental Studies. Fractographic studies are being conducted on unirradiated
uranium dioxide to determine mechanisms of deformation and fracture. These studies
will be extended to ineclude irradiated uranium diocxide. Tensile specimens for a
special hot stage tensile unit were fabricated. Pre-formed specimens 2.50" long

x 0.50" wide x 0.125" thick were isostatically pressed at 45,000 psi and sintered
at 1750 C for eight hours in hydrogen to 92 percent of the theoretical density.
Preliminary examination of rods fractured by impact at room temperature and by
thermal shoeck from 150 C indicated that the mechanism of fracture in both specimens
was i1dentical. Transgranular cleavage predominated and deformabtion markings, slip
lines or twin bands, indicated that scme plasticity was present in the specimens.
Informal reports were issued pertaining to "Feasibility of a Solar Furnace for
Ex-Reactor Thermal Studies," and "Peasibility of a Plasma-Jet Furnace for Ex-
Reactor Thermal Studies.”

Preparation of Enriched Uranium Dioxide. Fifteen hundred grams of 2.40 percent
enriched uranium dicxide was prepared. The enriched uranium dicxide will be used
as a substitute for plutonium-bearing uranium dioxide for in-reactor studies of
proposed fuel elements. The uranium dioxide was prepared by ball milling enriched
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U0; containing 3.17 percent U-235 with the required amount of natural UO3, and
reéucing the mixture with hydrogen at 1100 C. In order to obtain a free-flowing
powder, the uranium dioxide was mixed with an agueocus solution of Carbowax,
dried, and granulated. The Carbowax was volatilized at 800 C im a hydrogen
atmosphere. These steps resulted in a powder suitable for isostatically pressed
fuel elements.

Thermocouple Fuel Element. Four inches of 1/2" thick uranium dioxide wafers
heving a 1/16" hole for insertion of a thermocouple were prepared for use in

a fuel element which will be irradiasted to check methods of temperature calcu-
lation. The wafers were cut with a diemond wheel from fuel element cores
previously ground to the reguired OD and ID of 1.378" and 0.52h4", respectively.
The wafers were faced on each end until the ends were parallel and perpendicular
to the sides, using a specially prepared holder on & surface grinder. The thermo-
couple holes were drilled with a Carbeoloy drill, using a template tc positicn the
hole accurately. The fuel element incorporating these wafers and thermocouple
will be Iirradiated in the MIR.

Cold Forming Aluminum PRP Components. A drawing die has been designed and
installed in the 306 Building drawbench in preparation for the drawing of
aluminum reds. To aid the drawing operation by reducing the skin friection

and improving the surface quality of the finished material, & phesphate coating
for the aluminum was developed. An area reduction of 9.5 percent per drew is
possible by this method as compared to six percent achievable with other lub-
ricants.

Mechanical Equipment Development

Construction Cperation forces have started the installation of the Single Tube
Prototype Facility. All equipment for Phase I of the facility is now on order
except the primary pump. Bids for this item and the full size PRFR pump for
Phase II Testing are now being reviewed.

The PRFR Process Tube Inlet Assembly was cycled on EIMO-7 at 1300 psig at tem-
peratures from 310 to 530 F. No leaks develaped during the first 217 cycles.
At this time the connections were loosened and retightened to simulate jumper
replacement on the reactor. Testing was continued to over 300 cycles slthough
the assembly lesked during this period. Possible reasons for the failure to
reseat upen tightening were:

1. The threads of the assembly were not relubricated before retightening.

2. The loop was filled with particulate matter from a melted dummy fuel
element. BSome of this material drained into the assembly connections
when they were loosened.

The assembly has been rewcorked to clean up the fitting threads. New tubing with
0.083" wall thickness has been installed to allow a higher testing pressure. The

fitting flares are being carefully lapped in order to allow lower torque require-
ments in tightening the connections.
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To determine the design of the Nozzle-to-Process Tube Assembly, two sections of
Zirealoy-2 imitation process tube were mede and tested to destruction. The

process tube shoulder which was built up by welding failed at 105,700 pounds

or a stress of 72,800 psi. The spot welded shoulder failed at 85,900 pounds or

a stress of 59,200 psi. The actual test assembly will be fabricated with shoulders
built up by welding.

The nozzle cap assembly has been revised to agree with the latest design. The
cap and nozzle will be made of dissimilar stainless steels to prevent galling.
The bottoms of the cap tightening bolts will be rounded and will fit inte
corresponding indentations of the cap. This arrangement will reduce the torque
requirements for tightening the cap.

A working model of the PRPR electrically operated fuel element hook for charge-
discharge has been fabricated. Functional tests of this hook with & simulated
fuel element will begin shortly.

The calandria mock-up 1s approximately 10 percent complete. The revised estimated
completion date is October 1. Work on the facility was stopped during the latter
part of the month due tc the emergency need for Construction Operation forees in
the 200 Areas. A capacitance probe, shieid, and holder tco indicate the liquid
level inside the calandria are currently being fabricated. This system will be
tested for sensitivity, response, and accuracy.

The final design of a wrench to install and remove the jumper to nozzle connection
Parker Fitting Nut has heen completed. A prototype model is being fabricated in
the Technical Shops.

Development work is proceeding on the layout and arrangement of the outlet jumpers.
A tentative new arrangement tc result in less stress concentration has been
formulated. Detailed drawings of this arrangement are being prepared in order
that a one-quarter scale model of az portion of the reactor face may be built.

This model will be used to check the space arrangement of the jumpers, and as a
visual aid. After the completicon of the reactor, it will be used for instructing
maintenance personnel. Preliminary investigations have started on the possible
se of expansicon joints and flexible sections in the jumpers.

All tentative design criteria have been surveyed with regard to equipment and
material testing to be recommended. Several suggestions for operating procedures
have been cutlined. The preparation of a report on the proposed testing program
has begun.

The installation of the control rod test faciiity continued during the month.
The test chamber providing 2 hot humid atmosphere for the testing of motors will
te in operation first. The estimated completion date for the facility is
October 1.

Shielding Cajculations

Incident fluxes on the PRPR shield became availlable from an IBM calculation, s0
the resulting radiation leakage was calculated. The top shield leskage was found

—

to be 0.7 mrem/hr from primary neutrens, which is much less than the 5 mr/hr
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expected from activated coolant. Activation of steel in the coolant circuit is
calculated to be 7 mr/hr above the primary shield Jjust over the reactor. The
radial shield neutron leakage is negligible, but the dose from secondary gammas
from neutron capture in the thermal shield is calculated to be 0.7 mr/hr with a
D0 reflector. Secondary gammas will be negligible with an Hp0 reflector.

A rough czlculation of heat generation in the shields shows 0.66 megawatt to be
dissipated in the shields. This calculation will be refined when primary gamma
and photoneutron fluxes are specified.

Irradiation Testing

A test proposal, HW-52006, was issued for the irradiation of plutonium-graphite
fuel material.

Coolant Systems Development

The 19-rod cluster fuel element was removed after running for 680 hours at 300 C,
1600 psi. One of the rods was found to be ruptured in the form of an irregular
tear. The rupture was apparently ceused by failure of s weak spot in the tubing.
Water analysis disclosed this incident occurred after about 500 hours of aoperation.
It should be definitely pointed out that this rupture does not indicate any defect
whatever in the actual 19-rod cluster design since no material in the element
tested 1is specified for use in the actual element. All carbon steel spiral wire
windings on the elements were found to be elongated about a half inch. Checks

are presently being made to determine whether this resulted from a difference in
thermal expansion between the carbon and stainless steels. A decument on the
complete results of the testing will be issued when this checking i1s completed.

A study of the PRPR secondary cooling (light) water system by representatives of
the Betz Leboratories, Inc., indicates that standard Zeolite softening of the 300
Ares plant supply water, with no stesm recirculation beyond that required for
deaeration, is the most economical treatment for the preparstion of secondary
cooling water. This treatment will require boiler blowdown rates greater than

65 gpm. This Zeolite softening is the treatment presently specified in the design
criteria for PRPR secondary cocling system. Corrosiocn, scale formation, or other
problems, caused by high COp or SiOs concentrations in the boiler feed water should
ve adequately controlled by the high rate of blowdown. However, the effect of high
chloride coneentrations in the boller feed water on siress corrosion cracking of
the stainless steel steam generating equipment is not known. Tests are being
designed by Coolant Systems Development Operation to measure the effects of this
chloride concentration on stainless steel corrosion in 300 Area water.

The éffect of local boiling of the PRPR moderator in contact with the aluminum
shroud tubes on the corrosion of these tubes at the surface of the moderator
liguid hes been studied by Coolant Systems Development Operation. Review of

work performed at Columbla University in which deminerelized light water was
subjected to local boilling on the surface of aluminum tubes indicates that these
conditions will not cause significant corrosion of aluminum shroud tubes in the
PRPR. Corrosicn pit depths of two mils were the most severe effects found during
exposures as long & six months in the Columbia University tests.
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Thermal Hydraulics Studies

Preliminary tests of candidate flow nozzles which will be used to feed the moderator
to the calandria were performed. These nozzles must demeonstrate ability to provide
complete mixing of the DoQ in the calandria to prevent hot spots from forming with
a resulting change in density of the moderator.

The tests were run in a large water filled tank by using one nozzle placed in the
center of a five-tube array conforming to the shroud tube gecmetry. Results
indicate that there will be considerable mixing of the moderator even though the
pressure differential across the nozzles is only four psi. The mixing was espec-
iaelly good in the upper half of the tank.

A study was made of the transient occurring after the failure of either an inlet

or outlet header on the primary cocling system of the PRPR. The worst condition

was the failure of the outlet header. It was determined that after 0.05 second the
amount of water present in the active section of the process tube would be decreassed
%o about 50 percent of its normal value.

Fabrication of Zlircaloy Process Tubing

Two procegs tubes fabricated by the Chase Brass and Copper Company were shipped fto
HAPQ. Difficulties were encountered during sizing and straightening of these tubes
with the result that the ID of the tubes varies from 3.210" to 3.245" instead of
the specified 3.250" plus or minus 0.010". These tubes will be satisfactory for
initial development of techniques to febricate the flange and end taper required
on the completed tubing. Chase will utilize the two remaining extrusions to test
other finlshing technigues.

Allegheny Ludlum successfully pierced three bhiliets for extrusion of PRPR process
tubes early in September. Tube reducing of these tubes should be accomplished
during September and October.

Fuel Element Sheathing - Nested Tubwlar Element

The Damascus Tube Company was unable to roll-form satisfactory 1.804" ID tubing
because of excessive camber and edge waviness of the Zircaloy strip. The balance
of the strip was shipped to HAPO where preparations are heing made to stretch
straighten and roller level the strip. If suceessful, the strip will be suitable
for brake forming and welding. Dsmascus will sttempt to fabricate the 2.154" ID
tubing on September 5. NTH has welded some 3.000" ID tubes; however, difficulties
were encountered during sizing. The tubes are being straightened prior to sizing
to minimize scoring.

A program to assist the vendors with the problem of sizing Zircaloy tubing was
initiated. Encouraging results were obtained using & nylon die. The program
will emphasize new dle materials and lubricants.

Plutonium Fuel Cycle Analyses

Plutonium fuel cycle analysis studies have pointed out that different reactor
designs may be required to optimize for burning plutonium instead of U-235.
Since Pu~-2L0 is & fertile material analogous to uranium-238 except that it has
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a 10C-fold greater cross section, a reactor designhed to operate efficiently with
plutonium elements containing Pu-240 ghould have a higher resonance escape prob-
ability than one designed for 11-235 elements. FPurther studies will point up the
magnitude of design differences required to optimize wvarious reactor types for
burning these two alternative fissionable fuels,

Experimental Reactor Design

General. All design criteria for the PRPR have been issued. The detailed design
for Fhase I is 79% complete; overall detailed design for the PRPR is 10% complete.
Phase I includes the conteinment vessel with inside structural concrete, storage
basin, and a portion of the basement area of the service building.

The scale model of the PRPR is 75% complete.

A study was started during the month of changes required in the reactor design if
the reactor were converted to use organic coolant.

Core Components. An analysis of the pressure drop around the calandria top drain
header has shown that it is possible to maintain a uniform ocutflow circumferentially
around the vessel. This is accomplished by using one orifice size but changing
orifice spacing around the wvessel.

Analysis of the pressure drop around the moderator inlet header shows that satis-
factory moderator distribution to the inlet plenum may be achieved with one crifice
size and uniform spacing between. The pressure drop arocund the header is small
compared to the pressure drop through the orifices.

Reactor Piping. A new outlet jumper piping arrangement was laid out, incorporating
an expansion loop tc reduce stresses in the piping caused by thermal expansion. A

l/h—size model of this layout is being planned by Mechanicsl Equipment Development

Qperation.

A program was developed with Mechaniecal Equipment Development Operation to test
the structursl integrity of the jumper piping. An outline of the tests reguired
and equipment and meterial needed was formulated.

Process Tubes. In order to expedite Zircaloy-2 tube fabrication for the experi-
mental reactor, it is planned to order five finished tubes from each of two vendors
for delivery in March 1958, and {pending the availsbility of project funds) to

order the PRPR tubes in June 1958, based on quality and price of the five-tube lots.
Delivery of tubes to be installed in the reasctor will be required in April-July 19%9.

An aluminum tube design for temporary use is being prepared as a back-up alter-
native in plece of Zircaloy tubes. With aluminum tubes, the PRPR could be cpersted
at full power (70 MW) at a bulk Dy0 outlet temperature of 347 F (175 C) or somewhat
higher, using & primary coolant pE of 4.5 to 5. Aluminum alloy X221Q was chosen
for this application since it should require the least development in order to
procure satisfactory tubes. Ten tubes will be ordered and tested concurrent with
the S5-tube-lot Zirealoy tube orders, sc that a full set of these aluminum alley
tubes could be procured in time for reactor startup if necessary.
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Process Piping and Equipment. Revision Request No. 114-1, revising blowdown and
feedwater flows in accordance with the recommendations of Betz Laboratories, Inc.,
was submitted for approval.

Preliminary calculations were made for an economic balance of primaery loop
parameters.

Control and Safety Systems. Design criteria for the control and safety systems
were approved and issued.

Descriptions of the FRPR primary control system and the automatic controller
proposed for the reactor were sent to interested imstrument vendors.

Instrumentation. The design criteria for instrumentation were issued in spproved
form,

Shielding. The shielding design criteris were approved and issued.
Helium System. The helium system criteria were approved and issued. Inquiries

were sent tc prospective vendors concerning design of the helilum compressors.
Another inquiry has been sent to L'Aire Liquide of France concerning the appli-
cability of their diasphragm compressors far this service.

Thermal Stress 4nalysis. Temperature distributions in selected components of
the primary cooling circuit have been determined for specified conditions of
cool-down. Work is proceeding on the dtermination of thermal stresses Lo these
components.

Buiiding and Site. The design criteria for outside facilitles were 1ssued. Scope
revisions 99-1, 99-2, and 99-3, were lssued revising portions of HW-48099, "FRP
Reactor Building and Services Criteria.”

Alternate Reactor Site. Work was started on scope criteria for the alternate
PRP Reactor area approximately 2-1/2 miles north of the 300 Area. The new area
would be identifiesd as the 500 Area. Work was tegun on criteria for the boiler
plant and auxiliaries for this area. :

Reactor Physiecs

Fuel Cycles. Formulation of the characteristics of a two regilon plutonium recycle
resctor for programming on the IBM 650 computer is essentially complete. This
program has as its goal the extension of the uniform analysis to a more general
system which allows the following:

Uniform or spike enrichment.

Intert or depleted uranium carrier for spike Pu.

Non-uniform flux.

Removal of Pu from the system (for example, process losses).

F e o

Use of this program is anticipated in the evaluation of a wide variety of plu-
onium recycle systems.
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A preliminary draft of the report on the uniform analysis was distributed as
HW-51957-RD, "The Effect of Moderator Temperature on Maximum Attainable Exposure
in Plutonium Recycle Operstion,” by J. L. Carter.

Lattice Physies. P-3 flux distributions were calculated for the PRPR lattices
previously tested in the PCTR, with the object of determining the magnitude of
the flux depression in the aluminum surrounding the central cell. It was found
that in the eight-inch lattice this aluminum produces a 6% flux depression.
Thermal utilization values were also obtained for PCTR lattices containing
concentric-ring U0p fuel. The results are:

f=0.931 (dry)
f =0.929 {Dp0 coolant)
f =0.863 (Hy0 coolant)

Additional cases have been set up but not yet processed through the IBM 650
computer.,

Reactor Caleculations. A description of the techniques used in carrying cut
3-group reactor calculations has been prepared for distribution. This report,
"Use of VALPROD-I Code in 3-Group Reactor Calculations, HW-52349, J. J. Regimbel,
is designed as a supplementary instruction manual for the benefit of subsequent

users of this and similar codes.

A report, "PRPR Gamma-Rey and Neutron Heat Generation Calculations,” HW-523h47,
J. R. Triplett, has been prepared. This report presents work during the month
in support of the rezctor design studies. The following results are derived
in the report:

1. Gamms intensity and current incident on top and bottom shields with
and without refliector.

. QGamms intensity and current incident on the radial thermal]l shield.

Gamma intensity and current incident on the radial biologiecal shield.

Heat generation in the top and bottom shields.

Heat generation in the calandris tube sheets and tubes.

Beat transferred to the coolant loop, moderator leoop, reflector, and

shield cooling icops.

[SARNAIE g WY (V]
v o+ x

Safeguards Analysis

The Preliminary Safeguards Analysis, document HW-48800, was published and trans-
mitted to the Atomie Energy Commission.
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PHYSICS AND INSTRUMENT FESEARCH AND DEVELOFMENT OPERATTON

MONTHLY REPORT

AUGUST 1957

FISSIONABLE MATERTALS - 2000 PROGRAM

METALLURGY

Nuclear Sefety, Critical Mess Consultation

Fuel Preparation Department

Specifications were determined to simplify plant handling procedures for 0.96
percent enriched U-235 fusl together with natural uranium. Since these simpli-
fied specifications were within the existing process specifications, no new
formel specifications were required.

REACTOR

STUDIES RELATED TO PRESENT PRODUCTION PILES

Dry 7-1/2" Graphite Lattice Temperature Coefficient

Preparations are being made to begin these temperature coefficient measurements
in the PCTR the middle of September. Work this month included fabrication of
central cell-graphite pleces, minor modifications of the vacuum oven, and the
irradiation of nickel-coated Pu-Al alloy foils to determine the extent of the
correcticns in the gamme counting of these foils due to the nickel coating.

T+ was found that a 0.0015" coating gave corrections of from 1 to 6 percent in
the Pu counting rates. It is expected that we will receive informetion on the
stability of these coatings at oven temperatures soon from Plutonium Mstallurgy
Operation. At that time, specifications on the foils will be drawn up and sub-
mitted to Plutonium Metallurgy Operation.

A letter of specifications has been sent covering work to be done by the same
group in preparing experimental, sectioned slugs of the 1000, 2000, and LO00
MiD/T synthetic exposure iype.

Neutron Cross Sectlions

Cold Neutron Cross Sections

The liquid nitrogen cocled beryllium filter is now operating satisfactorily as
a filter to allow cross-section measurements in the energy reglion below

0.005 ey. A mica crystal is being used as a monochromator. Fission cross
section measursments have begun on U-235. Preliminary data have been obtained
which show the expected 1/v variation ever the energy interval 0.003 to 0.005
ev with a statisticesl precision of 1.5 to 5 percent.
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A multiple plate boron chamber with 12 thin boron foils has been assembled and
put 1lnto operation as a total cross section defector for the cold neutron
energy region. This chamber has a much bvetter ratio of counts to background
than a BF3 datector for these measurements. Prelliminary measurements made on
the total”eross sections of U-235 and gold with the BF, detector were unsatis-
factory and will be repeated with the new boron chambeF.

Time-of-Flight Equipment

The channel address scaler of the 250 channel analyzer has been modified to
operate at an input of U4 megacycles per seccad rather than the design frequency
of 2 magacyeles per second. This change was necessary for the analyzer to
accept the cutput of the vernier chromotron. The analyzer has also been modi-
fied to accept the digital output of the chronctron and hes been operated
routinely as a data storage wmit for the chronotron. The analyzer modifica-
tions were made in such a mammer that it can also be easily used as a pulse
height analyzer when desired.

Studies are wnderway to determine the timing errors involved in the defector
photomultiplier tube used as an input to the chronotron. The RCA type 6810
phototube i3 the only tube knowm capable of producing pulses of the size
required to drive the chronotrom. The time response of the phototube was
studied using a spark gap light source as a precision timed, wvariable strength
gource. Timing errors as large as 6 m usec were found to result from a large
rariation in the size of the light pulse. Delay line pulse clipping was found
to reduce this time spread error to less than 0.5 m upsec for a particular
phototube over the range of pulse sizes 0.1 to 3 mev esquivalent electron energy.
Thig resolution i3 comparable to that obtained with other phototube types.

Neutron Thermalization Problem

J« L. Powell, physics consultant from the University of Oregon, has provided
an integral equation technique, sdaptable to arbitrary moderator temperature
distribution, for the examination of the problem of determining the neutron
energy spectrum acd spatizl distribution in a medium composed of two reglons,
each at a different temperature.

Resconance Bacape Probahility

Caleulaticns are being made on the IBM-T02 of effective resonance integrals
for several rod sizes, for the important kuown resonances in U-238, under the
"parrow resonance” approximation, in which U-238 is assumed to be a good
mederator. This work, when combined with previous infinite-mass U-238 calcula-
tions, is expected to provide U-238 effective resonance integrals in fairly
satisfactory agresment with experimental determinations.

2000
REACTOR
STUDIES RELATED TO FUTURE PRODUCTION PTILES

Improved Prcduction Reactor Studies

Material buckling measurements have besn continued for the 1.66" natural uvranium
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fuel elements in the small exvonential pile facilities. The fuel elements were
enclosed in 1.735" 0.D. ~ 0.028" thick aluminum cans. These fue) assemblies
were centered in 2,125" 0.D. - 0.065" thick process tubes resulting in a coolant
annqulus volume of 5.06 ce/em. The results of the measurements completed this

monith are given below:

Buckling x 108{cu-2)

Lattice Spacing _MIPB Hx0 Alr
9-3/8" 9% ¢ 10 143 « 10
7-3/16" 65 + 10 33 + 10
6-3/16" 60 » 10 25 + 10 -157 + 10

These results, together with data already reported, are sufficient toc define the
maximm and cross-over buckling for the H.0Q and air-cocled lattices. It 1s
alsc shown that there is a conslderable difference at the tight lattice spac-
ings in the air, an, and MIPR cooled lattice bucklings.

Theoretical Evaluation of Lattice Datsa

A consistent set of parameters have been found that will allow one to calculate

the material bucklings of dry lattices measured with the 1.66" salid and cored
fuel elepents. The measurements with these fuel elements were carrdied out in

the dry eight-foot piles. Using a 2200 m/sec. value of 3.98 barms for the graphite
absorption crogs sectiom; the experfmemtal yesults were calculated with s fair
degree of accuracy with a value for » of 1.285. The effective resonance inte-
grals were obtalined from the expression

(Sa_.g;) eff = 6.32 [1 ¢ .6 s/M] x 10°2% og?
E

The calculated buckling values alcng with the experimental results are given in
the table helow:

Buckling x 106 cm2

Lattice Spacing Calc. Value Exp. value Difference

1.66" 8clid Fuel Element

6-3/16" - 155.1 - 153.7 - 1.k
7-1/2" 39.0 T3.3% - 33.3
10-3/8" 110.4 119.6. - 9.2
12-3/8" 69.8 76.0 - 6,2
15” 106 - 1“.3 + 5.9

o . DECLASHITIED
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1.66" 0.D, x 0.81" I.D.

o By
=R &7 4
é}d?/
| 6-3/16" - 57.8 . 66.5 @

7-1/2" 8h b 98.1 - 13 7
10-3/8* 102.8 109.3 -

12-3/8" 51.3 51.1 + o 2
15" - 20.8 - 29-7 - 8-9

1.66" 0.D. x 1.10" I.D.

6-3/16" 1.7 2.9 - 1.2
T-1/2" 93.5 103.3 - 9.8
10-3/8" 67.4 73,0 - 5.6
12-3/8" 3.9 1.4 - 4.4
15" - 60,6 -~ 61.% + 0.8

* The value measured in the small exponential pile facility for the
- 7-3/16" lattice spacing was 33 g bucks. The 7~1/2" lattice data
are now being investigated.

Au Cadmium Ratlos

The smuitiple coliision analysis of experimental gold foll cadmium ratios is
at the advanced point of final integrations over the nsutron energy spectrum.
Preliminary cadmium ratios results for a l-mil Au foll shielded by 40 mil of
cadmiwm are within about flve percent of the experimental wvalue.

Fast Effect

The multigroup calculations of the ratio of U-238 to U-235 fissions for a
wide range of rod sjzes are consistently about ten percent higher then the
experimsntel determinations of this quantity. The multigroup c¢ross sections
and analytical techniques are identical to those whizh have bsen used to com=
rute to about one percent the critical masses 2f Gare ursnium assemblies rang-
ing in enrichment frocm 5.5 percent to greater than 9C perceni. It has been
suggested that the discrepancy between celzulated and experimental fission
ratios may be, in part, due to the sxperimental assumpticn usually made that
the gross gamwa activity per fission is the same for U-238 and U-235. This
suggestlon is beling explored.

Thermel Utilization, Thermal Flux, and Lattice Cell Shape

A formal report wnder this title (HW-52048) has been submitted to Technical
Publications for processing. The abstrect follows:

"Quantitative criteria are established tc show that the propagated
effect of a fuel rod in a lattice will be cylindrically symmetric if

the lattice symmetryy is high, 1f the iattice spacing is small compared
with the moderator diffusion length, or if the fuel rod diameter is

small comparad with the lattice spacing. One or more of these conditions
are ordinarily well met for heavy water and graphite lattices and for
filled hexagensl (sixty-degree rhombic) light water lattices.

123744 urE
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"Provided the propegsted effect of a fuel rod is cylindrically symmetric,
it is shown that the thermal utilization of a lattice array can be cal-
culated exactly. Such & calculation involves the sum of a lattice array
of zero order, modified Bessel functions of the second kind (i. e., K),
and exact formulas for such sums valid for arbitrary diffusion length and
lattice spacing are given for rectangulser, open hexagonal, square, and
filled hexagonsl lattices and for the linear chain, by a refinement of the
method of Galanin. For square and filled hexagonal heavy water and graphite
lattices and for filled hexsgonal light water lattices thermsl utlliza-
tions so calculated differ only slightly from those provided by the ususl
equivalent cylindrical model.

"The Begsel function lattice sum technique is shown to provide accurate
moderstor flux traverses appreciably more easily than does & direct trig-
onometric series sclution, since even the lowest order fterms meet the cell
boundary conditions exactly.

"The normalization of the Green’s function for an infinite array of sink
rods is shown to depend upon the radius of the rods and upon their proximity.
If the rod radius vanishes, the Green’s function reduces to the ususl line
sink approximetion.”

Analog Computing

A failure of the reference batiery caused the computer to he inoperative for
several days. BReplacement has been made and gperation resumed. While awmit-
ing the arrival of a replacement battery, the computer wms modified by the
addition of ten, 10 UF condensers. This expands the time scale capacity of
the machine and 1ts ability to handle icng-time ccnstants.

A list of operating problems was presented to Goodyear Alrcraft with the
request for immediate corrsctive action. As a result extensive service will
be performed by Goodyear in September on the Hanford machine.

Because many of the problems being considered for solutlion ipvolve partial
differential equations, solution by fintte differences is being tried on the
computer. This type of solution will be used on the one dimensional flux
calceulations with variations in buckling requested by IPD.

The introductorytalk on analog computers was given to the following groups:
Fuel Development QOperation; Ares Physicists, IFPD.

To build up the log simulator it was first necessary to manipulate the

kinetic eguations in such a way that the neutron density and the fusl tempera-
ture appear on the computer in the form of logarithms and their derivatives.
By so doing, reactor operation can be slmulated through many decades of power.

Individual eirculits for the delayed neutrons and the fusl temperatufe have
been tested and are stable; however, the circuits have not, as yet, been

successfully tied togetiher.
DECLiGSIHEY
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STUDIES FELATED TO SEPARATIONS PLANTS &Q%%§§32?§a?t'
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Disaolver Problem

Exponential experiments were continued with 1.007 percent enriched uranium in
order to obtain additional data from which to base nuclear safety specifications
for new dlassolvers which are being designed for processing enriched uranium.

The lattices used in the experiments were camposed of 0.925" diameter rods
poaitionsd in a hexagonal pattern. The experimesntal work was continued along
the following lines:

l. Further data was obtained on the reflector savings for enriched uranyl
nitrate sclutions as a function of U concmntration and reflector thick-
ness.

2. Measurements weres taken to determine the effectiveness of a reflector
when the lattice region is separated frum tkat of the reflector with
a thin stainless steel container.

3. The huckliné was determined with 0.925" rcds for the case in which
the water moderator was replaced with an =priched uranyl nitrate solu-
tion containing 400 gm. of U/liter.

b, The buckling was mesaured for an enriched uranyl nitrate solution
(homogenenus system) containing about 400 gm. of Ufliter. Both Au
foils and a BFy ccunter were used for neutron detectlion; the analyses
of the data ha%e not been complieted.

The most significant informetion éearived from the measurements this month are
given below.

The experimental resultis indicate that for the case of the 1.6" lattice with
the 0.925" rods (Eo0/U volume ratic of 2.15) a 1/16" thick stainless steel
container tetween the lattice and raflector reduces the reflector savings of
water by abouh 0.7 ¢m.: wher+«as a 3/16" thick osntainer wall reduces the re-
Tlector savings by about 1 cm.

A large decrease in buckling was observed %o cccur when the water mocderator
was replaced with enriched uranyl pitrate sclubion. For the %.5" lattice with
the 0.925" rods, the buckling was reduced by about 2100 x 10°0 ecm™2. This
resuli indicataes that from the criticality viswpoins a much zafer condition
exists in plant Aissclvers when the fuel eliments ars moderated with the
uranyl nitrate sclution; i. <., when the fusl alements are in partial states
of dissolution and not moderated wlth pure water.

In order to reach firm conclusions regarding the latter poirt, further experi-
menta are required with cther enrichment levels to determine the dependency
of the buckling on the enrichment of the uranyl nitrats solutlon.

Criticality Experiment

The experimental work in connection with the measurewent of k.. for homo-
geneous slightly enriched UD3-Hy0 mixtures {criticality experiment) has been

1237493 =



- . B-7 m-52303 57

completed; data apslysis is in progress. A paper is being prepared for presenta-
tion at the Oct. 28-31 meeting of the American Nuclear Society covering this

work.

Ra-Be Neutron Sources

Five Ra-Be neutron sources have been received from Atomic Energy of Canada
Limited. Each source contains about 250 mg. of Ra with a Ba fo Be ratio of
1 to 5; the neutron emission of each source is about 3.6 x 10° nfsec. These
neutron sources will be used in Critical Mass Physics experiments. A slxth
source is expected tc be received in the near future which willl complete the
original order for asix sources.

Pu Critical Mass Facility

Additional studies wvere made of the radiation hazards of possible bursts in
eritical assemblies in the proposed critical mass facility. Levels due to
scattered radlation in the ares survounding the reactor slte were determined
for bursts of a given magnitude by making extrapolations of radiation intensi-
ties observed in the P-11 and two Osk Ridge bursis. This procedure required
extrapolations in distance and solid angle of the radiation which escaped to
the atmosphere. Only single scattering was considered. A graphical integra-
tion was performed applylng appropriate scatiering laws conservatively and
assuming exponential and inverse sguare law attenuation of radiation.

The conclusion waes reached that it was feasible to protect personnel in the
vicinity of the reactor site from radiation bursts by exciuding them from the
ares around the reactor site with 2 fepce,

A document, HW-51828, was issued which glves the results of these calcula-
tions. This document also gives a brief summary of the bwrsts that have
taken place in critical assemblies to date together with recommendations for
burst megnitudes to be used as d=sign criteria in the critical mess facility.

Nuclear Safety, Critical Mase Consultations

Organic-Aqueous Systemes of Plutonium Sclutions

A study was made of the nuclear safety of a layer of organic solution con-
taining plutonium on top of a laver of agueous solution containing plutonium
for different concentrations of Pu in the twe layers.

Contlnuous Task I and IT Addition

At the request of the Research and Engineering Operation (CPD), a study was
made to determine the nuclear safety of the addition of en extra vessel to
hoods 9A and 9B in the 234-5 Bullding. Criteria for a safe vessel and its.
positioning in the hood were determined.

Bnriched Dissolver Design

A study hes been mede of the preliminary annular dissolver design for Redox
(for 0.96 percent U-235 fuel slements). Approval of the nuclear safety of

123749y Ot “ﬁggsmm )
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this design has been given {CPD). wjdw{y

Reutron Age Measurements

= Y ﬁZf

Foil and source handling techniques have been improved as a result of measure-
ments made with a Ba-Be neutron source. The experimental equipment is now
complete and measurements will beglin as soon as reactor irradiations of the
Na-Be neutren sources can be cbtained.

REACTOR TEVELOPMENT - 4000 PROGRAM

STUDIES RELATED TO THE PLUTONIUM RECYCLE PROGRAM

PRPR Temperature Coefficients

An experiment has been undertaken in the PCTR to determine the "power” coeffi-
cient of the infinite multiplication factor for a 19-rod cluster of U0y fuel
elepents, Both possible cases, namely, with apd without D,0 coolant, are
being investigated using the Ds0 calandria with an 8-inch Iattice spacing
insertesd in the large cavity of the test reactor.

In the cage with ccolaant,reactivity data have been taken over the process
tube-temperature range from~26° C to~90° C. Prelimipary results for this
casge indicate that the fractional change in k_ per degre=e centigrade change in
temperature 18 - (3.6 ¢ 0.7) x 10~5. The erro¢ is expected to be reduced by
about 50 percent after the finel data are analyzed. This ccefficlent refers

+o %he zase in which the effects of the expansion of the het sgolant 1s negated
by keeping the total mass of coolant per wualt length of rod constant. Execept
for small changes in the neutrcn temperaturs, the measured coeffizlent is

1 dp , and is to be sompared to an sstimated value of - 4.5€ x 10'5/‘30 quoted
p 4T .

in HW-43800 RD, "Plutonium Recycle Program Sccpe of the Demconstration Reactor.”

Fabrication of equipment to be used in the dry case {withcut zoolant) is now
in progress. Coversge of the tempersture range from. 26° C to~.300° C is
rlanned for thiz series of measurements., The dry cocefficient shoald be less
negative than the wet coefficient because the neutron temperature is constant.

D20 - U0y - Pu AL Lattice Measurements

The nested cluster fuel elements were delivered to 305-B Building about the
middie ¢f the month., It was found that wmedifications in the mederator can
for the test cell were necessary. The modifizations should be completed
shortly. The experimental fuel asgemblies are being machined to hold copper
foils for cobtaining flux traverses.

Analysis of the PCTR data obtained for the 8" lattice with a fuel cluster
containing 16 U0, rods and 3 Pu-Al rods has yielded preliminary values of
koo With alr ccofant of 1.115 and with Dy0 coolent of 1.110. 8ince the wet-
to-dry difference for this case has decreased from +that found for the T"
lattice whereas the wet-to-dry difference increased for the 19 U0 rod case
in going from a 7" to an 8" lattice, a second lock at the data and interpre-
tation for the cases reported here iz in order.

_—
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Nuclear Safety, Critical Mass Consultations

At the request of the Plutonium Metallurgy Operation (Banford Laboratories)
nuclear safety criteria were provided for the design of an autoclave for plu-
toniwm-alumimum alloy fuel elements containing 1.6 perceant Pu by weight.

Analog Computing

A report, EW-51398, "Simulation of the Kinetic Behavior of the PRPR," was
issued. This completed the preliminexy phase of the study of the reactor
¥inetics.

It was requested that we rerun the problem for normel operating power levels
to aid in the design of the power genersting equipment. The rescaling neces-
sary to rerun the provlem has been completed and, as soon as the erratic patch
bay condition on the computer has been corrected, the problem will be rum,

BIOLOGY AND MEDICINE - 000 PROGRAM

BIOPHYSICS RESEARCE

Atmespheric Physices

Taree field experiments designed to measure the vertical dlstribution of con-
centration of simulated stack gases at varicus distances up to 5000 feet from
the scurce were completed; two of these experiments were successful. From the
experimental data derived fram these and previous experiments, it was poasible
to establish a functional relationship between the varlance of the concentra-
tion distribution and the time after emission {or the distance from the source),
vhick was accurate to within the uncertainty limits of the data.

Except for an anomaly in the slope of the variance versus time curve z2t the
origin, the functional form fitted to these data permitted full utilization of
Taylor's classical theory of diffusion and the resplution of the form of the
lagrangian correlation function appropriste to the vertical turbulent motions
in stable atmospheres. Thils result, vhen coupled with the previous work of
this Operation on the horizontal diffusicon and meander of plumes in stable
atmospheres, provided a much more rigorous and accurate sclution of the problem
of diffusion of stack gases in stable atmospheres than bad been available here-
tofore.

The fundamental differences between the observed vertical dHffusion rates amd
those predicted by widely used extensions of Taylor's theory, while strictly
applicable for continuous elevated sources only, have alsoc cast seriocus doubt
upon the validity of estimates of atmospheric diffusion of materials emitted
at ground level into stable atmospheres. Plans for modifications of present
experimental technigques which will permit direct messurements of airborne and-
ground level concentrations at various distances downwind from a ground source
were Iinltiated.

The Portable Mast and its auxiliary equipment were prepared for further experi-

mental work on the problem of wind erosion of small particulates. Alterations
in the present experimental site due to an extensive range fire near the Benson
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Ranch gite have made that site unsuitable for erosion experiments and the Portable
Mast ls being returped to a site near the Meteorclogy Tower.

The Ffirst attempt to use wind tumel facilitles st the University of Washington
for the calibration of wind instruments was made on Augnst 31 and September 1.
In general, the results were not satisfactory, due primerily to the lnadequaciles
of the tunnel for this purpose. PFurther searches for a satisfactory calibration
freility appeared to be required.

DOSTHETRY

Tests began on the feasibility of using the new pulse methed of reading pencils
with low charging voltages to decrease insulator leakage. At the low volftages,
ion recombination might cause an error in measurement of dose delivered at a high
rate. In an 8 mr/br gamma-ray field pencils charged to 20 volts gave readings
low by about 10%. This 1s probably acceptable for background work in any case,
but background dose rates are two to three orders of magnitude smaller than 8
mr/hr and may result in still smaller error. Tests at lower dose rates require
further improvements in the measuring technigues. Radiologlcal Development Opera-
tion vegan to measure the leakage characteristics of penrcils charged to low volt-
ages. We are cooperating with them in a program to develop pencils as instru-
ments for background messurements for Reglonal Monitoring and similar programs.

FPhantcm measurements with the Kadlec Hospital x-ray machine were completed.

Calibvrations Operation feared that their radium sources might be leaking and
requested our help in checking them, The body monitor scintillatlion counter de-
tected radon and its dmcay products trapped in activated charcoal that bad been
stored with the source. About as much radium as normally found in the human body
rresent as contaminstlon on the cutside of the scurce could accouwnt for the -
radon fourd. This much contamination would not be unlikely nor would it appesar
dapgercus. IFf the radon 18 actually from a small leak, thare is potential danger
in further use of the scurce,

Annual maintensnce of the Van de Graaff was completed. It 1s cperating satis-
factorily. The beam-deflection oscillator of the time-of-flight system was re-
moved to be mudified to work with the vernier chronctron systen.

As another example of the use of the moderated neutron detectors, the average
energy was measured by the double moderator technicque for T{p,n) neutrons from a
thick target, The results agreed with theory very well.

The measurements of w for protons are now under way. Calidration of the calor-
imeter for electron v measurements showed that further insulation was necessary.

The K source was recalibrated so that it could be used for routine calibration
of film badges.

TIWETRUMERTATTON

The combination Alpha, Beta, and Gamme Hand and Shoe Counter is being modified
1o permit digital-type readout instead of the go or no-go indication of the green
and red lights. The new system will employ glow-transfer decade scaling tubes
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and register indication.

The prototype Portable Scintillation Beta-Gamma Dose-Rate Meter was modified to
operate more reliably. The modification consisted of changing the multiplier
phototube dyanode voltage and utilizing a different type of multiplier phototube.

An audio amplifier was modified for use in the routine calibration of poppy-type
instruments. 'The audio pulses are amplified and applied to a scaler.

An investigation was started of proximity sensing devices for use with an experi-
mental robot monitor. The robot monitor is visualized as an instriument which

can scan sutomstically the floor of a room and provide information relative to
radioactive contamination on the floor. A mejor prcblem in the development of such
a device 1s that of sensing obstacles and holes.

The mechanical design was completed on the combinstion alpha, beta-gamms Air

Filter Counter. The completed instrument is expected to replace the two instru-
ments presently required for the same measurements and to result in higher relia-
pility of readings. Two such instruments were reguested by the Chemical Process-

ing Department.

The detection of air alpha contaminants is complicated by the relatively high
level of the naturally occurring alpha emitters. An investigaticn was started

on & method of reducing the effects of the natural background by bolling the
backgrowmd off of a sample while retaining the contamination. A sample could then
be counted for alpha contemination within several minutes after collectlon.

Davelopment on the Zine Sulfide Particle Detector for the Atmospherie Physics
Operstion is continuing. A system of shutters was fabrlicated to allow the expos-
ure of the fllter first to an incandescent lamp and then to a multiplier photo-
tube. Another technigque that appears promising involves the exposure of the
filter to & radicactive source while the filter is being viewed by a multiplier
phototube.

Acceptance tests were completed on 26 new HAPO GM's and started on 52 more.

There are 19 more, out of a total order of 97, to be recaived. Evaluation tests
were completad on three vendor-made prototype CP-TP high-range Dose Rate Meters
of which 22 are on order. Evaluation of the Spear Transistor High Voltage Supply
and of the Spear Fast Neutron Dose Rate Meter were continued.

Components for the experimental Radioisotope Analyzer were assembled and Initial
calibration was started. The instrument 1s being developed to demonstrate the
application of computer techniques to practical detection and monitoring instru-
ments.

Instrumentation was assembled to determine the feasibility of measuwring the net
ilonic concentration of the atmosphere. This measurement is of interest to the
Industrial Medical Operation for correlating the ionlc concentration with hay

BECLASSIRE
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CUSTOMER WORK daiégﬂ
Weather Forecasting and Meteorviogy Service {]@
Type of Forecast Nunber Made % Reliabili¥y
8-Hour Production 93 86.5
24-Hour General 62 90.2
Special 12h 88.7

The following number of telephone calls was handled by the automstic telephone
recorder during each of the last three weeks of August:

Hesk Number of Calls Answered
August 19 ' 1,362
August 25 1,259
September 1 1,127

The number of calls answered by the recorder was monitored on an hourly basis
for the two-week period August 8-22. The tobtal nmumber of calls answered on each
shift during this period 1s shown In the feollowirg table:

Shift Total
00-08 567
08-16 1,605
16-2i _ 699

Total 2,

Summary of the Weather

Temparatures averaged slightly below normal. The weather was fair during
practically the entire month with precipiiation totalling oniy 0.02 inch.

Optical Service

Further studiss were made on the types of optical eguipment required in the fuel
inspection cell in the PRP reactor building. The type of lighting required for
+the measuring equipment was determined. Some of the details of the equipment
which affect the fual element manipulator design were worked out to permit
further study of manipulator design by others.

The Corming Glass Works gquotation for fabricating a lead glass viewer for the
rear faces of the 1C0C-D and 100~-F reactors was studied. A reply to the quota-
tion was formulated indicating modifications in the design.

The pozsibilities of utilizing = periscope on the 200-Bast Area tank farm
ware studied and a tentative design was outlined.

The routine Optical Shop work included tha fabrication of three quartz plugs
and a lueite scintillation cell, and the aluminizing of the lucite secintilla-
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tion cell. Two mirrors and twenty boron steel balls were prepared by vapor
coating them with stainless steel; twenty more boron steel balls were vapor-
plated with aluminum. A coolant pump was Installed on the Optical Shop mill-
ing machine and the shop belt sander was serviced. Two lenses that had been
darkened by radistion were reconditioned snd a shutter and diaphragm were added
to the head of a photovolt densitometer.

7%:»4 b

Physics and Instrument Research
_ and Development
HANFORD LABORATORIES COPERATION
PF Gast:mes
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Chemical Regearch aand Development ““Eigé?gb
QRGANIZATION AND PERSONKEL {é&iﬁ’_

Dr. Joha C. Sheppard, Chemist, terminated to accept employment as a professor at
Szn Diego State College.

Dr. J. A. Offenbach, Chemist, terminated to accept employment in Jakland, California.
Dr. L. L. Ames, Chemist, was hired and agsigned to Chemical Effluents Technology.
RELATIONS

The Summer Institute for Nuclear Energy (Chemical Processing) was completed. The
nine professors completed a 'feed back' questionaire to furnish guidance Iin any

future related activities.

¥. R. Cooper and R. J. Sloat participated in a discussion of the Commission's review
of chemical processing of power reactor fuels in Washington, D.C. on August 22.

M. T. Walling visited Savannah River Plant and Oak Ridge National Laboratory to dis-
cuss chemical processing technology.

RESEARCH AND DEVELOPMENT

FISSTONAELE MATERIALS - 2000 PROGRAM

IRRADIATION PROCESSES

Analytical Services

The 1706-KE gamma spectrometer was moved to the 183-KE Building. While considerably
removed from the sssociated chemical laboratory, the new location (1) separates the
spectrometer from corrosive fumes, (2) relieves crowded laboratory space, and (3)
frees up floor loading required Dy an extended cave associated with & gamma coinci-
dence counter (to measure Cu-64 and Sc-U4é).

Radiological Chemical Analysis is now measuring isotopes in KER locp water. Full
use cof gamma spectromeiry awaits procedure modificaticns required by isotope spectra
somewhat different from those of atmospheric pressure, production resctor effluent
cooling water.

Hafnium oxide-boron carbide-graphite mixtures were made %o specifications for use as
experimental reactor conirol rod materials. Syntheses were checked by hafnium and
boreon assays.

Automatic Analyzing Monitor

Continued testing confirmed the reliability of the mechanical and programming fea-
tures of the monitor. Gamms-counter components were extensively studied to determine
sources of drift and instability. OCf particular concern was the Cu®" gamma-gamma
coincidence spectrometer portion of the system. Differences of several tenths of

s
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microseconds between two separately amplified pulses originating from two coincldent
gammas resulted in failure of the coincidence analyzer to register the event as a
coincidence. To provide simultaneocus pulses for the coincidence analyzer it appears
necessary to match linear amplifiers and pulse height analyzers. Significantly im-
proved performence was obtained using two DD2 amplifier-pulse height amsiyzers in the
two gamma detector circuits. MPurther improvement in stabllity is expeeted when the
amplifiers are adjusted.

The performance of the proportiomal counter for the measurement of P32 and 813l was
found to be markedly dependent on the source of counter gas used.

Prial operation with reactor effluent water will commence soon. The monitor was dis-
aagsembled for setting up in the 100-F Area Aquatic Biology Laboratory whers 107
water is available.

Evaluation of Slug Rupture Detectors

Rupture frequency, severify, and contribution to the radioisotope content of the
Columbia River were summarized graphically for the period January 1952 through

April 1957. The general trend since 1955, the year of most ruptures, has been down-
ward in both total number and severity. Ruptures still contribute significantly to
the radiologically important isotopes in the Columbia River and the need is emphasized
for gaining information on actual release of fission products, basin cleanup, and
retenticon in the river bottom.

Process Assistance

A single rear cross header at 105«H was successfully cleaned in an IFD test with
Turco 4306-B; further testing is plaoned at H Area by injecting the reagent into

ail rear cross-headers during the gcheduled September outage. The allowable working
vime per men in the rear face area is expected t¢ be itripled by this treatment.
Sampling specifilcations were prepared to best evaluate the radiclogical implications
cf the use of Turce and its safe disposal. An experiment was conducted to determine
the relationship of pH and Turco concentrations lo both process and river water.
Turce concentration will be monitored during the test by performing pH analyses.
Bvaluation will be dependent on the anticipated correlation between effluent radic-
izctopes and Turco concentrations.

Reactor effluent radicisctopic composition over the past several years was plotted
25 a funetion of time. Independent variables which may be influencing the reactor
2ffivent composition were also similarly plotted on an overlay which permits signi-
ficact correlations to be visually cbserved., This graphical treatment of data is
ozing undertaken to assist in identifying predominant relations between isotopes

or between the isctopes and independent variables. Results te date have shown only
casual relationships.

Uranium Oxidation - Melting EBxperiments

The literature search on fission product release mechanisms at high temperatures
was summarized in rough draft form. The document will be issued in the near future.
Plans were made to perform experiments desigped to measure individual fissicn pro-
duct release from heated irradisted uranium. The experimental work will begin when
the necessary capital equipment is obtained.
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SEPARATIONS FROCESSES céﬂiziszaip'

Rate of Dissclution of Dingot Metal Spiked with Carbon

Wafers of Dingot metal which had been spiked to a nominal carbon content of 400 ppm
by the metal fabricator were obtained from the Fuels Preparation Department. This

material, which sms in the as-rolled condition, bhad a finer grain size than any of

the material heretofore studied &mean grain diameter of 0.0k mm), but dissolved at

a very slow rate {0.30 g/hr., cm®) in boiling eight molar nitric acid. After beta

heat treatment the grain size was in the range 0.2l to 0.25 mm {mean diameter) and

the dissolution rate in boiling eight molar nitric acid was 0.40 g/ur., em®. This

latter value correlates very well with velues reported last month, which were also

obtained with materials which had been given a beta heat treatment.

A subject report is being prepared on this matter and will be issued as EW-52430.

Purex Phase II Flowsheet - Mini Runs

Three more runs were made with the same flowsheet used in Run T7-17 reported last
month. In these runs the shielded twenty-cne stage Mini unit was operated as a
dual-purpose HA unit, a sixteen-stage unit was employed as a supplementary scrub
section (HS unit) and the HC column wes simulated bty an exhaustive batck stripping
operation. As before, both Mini units were operated at 35 C.

The flowsheet used in these runs was as follows:

HAF: 1.8 M UNH, 1.0 M HNO (20 per cent full-level fission preoduct activity),
Relative flow 75, In%rodnned at stage 12,

HAX: 30 per cent TBP in Solirol, Relative flow 345, Introduced at stagé 1.
HSS: 4.0 M HNO3, Relative flow 67, Introduced at stage 37.
HSR: As received, Recycled to stage 2C.

1BSU (synthetic): 30 per cent TBP in Soltrol, 0.35 M HHOB, Relative flow 67,
Introduced at stage 18.

WB (synthetic): 8.0 M HNO3, Relative flow 25, Introduced at stage 6.

These runs were made to compare fission product scrubbing behevior with solvents of
different "quality.” Diluents used in these runs were prepared as follows.

Run 7-26. Soltrol which had been passed through a silica gel columm.,.

Run 7-30. B8Soltrcl treated with fuming sulfuric acid, then washed with five
per cent sodium carbonate.

In both these runs the solvent was made up from vacuum-distilled TBP.
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Run 8-7. Employed Purex plant I00 as the solvent.
Decontamination factors obtained in these runs are summarized in Table I. Results
of an earlier run {7-17) which employed vacuum-distilled TBP in "as received” Soltrol
are included for comparison.
TARLE I

IECORTAMINATION PERFORMANCE WITH VARIOUS SOLVENTS TN MINI RUNS

ON PUREX PHASE II FLOWSHEET

Run Solvent Decontamination Factors
Treatment Zr-f§b Ru~Rh
BAF/EAO  BAF/HAP mar/EcF®  map/ma0  EAR/EAP  mar/HcR'®)
7-17 As receiv- 1.0 x th 2.3 % th 8.7 x th 3.8 x 103 1.5 % th 5.4 x th
ed Soltrol
k(v
7-26 Silica gel 2.0 x 103 l.2 x th 1.5 x th 6.4 x 105 1.k x th 26 x 10 (v)
7-30 Oleum + 3.8 x 103 2.0x 100 2.5 x 10% 1.1 x 10* 2.8 x 10 76 x 10%(P)
5% NagC0,
8.7 Purex plant 380 gl 3.4 x 103 1.0 x 103 1.2 x 103 36 x 10P)
100

{a) HC column simulated by exhsustive batch stripping.

{b) BRu not detected on gamms spectrocmeter. Value cited based on detection
limit of five per cent of total gomme.

The treatments given the diluents resulted in little change in decontamination through
the HAP. A smaller Zr-Nb decontamination factor was noted in the batch operatiocn
simlating the HC column with the treated diluents than was observed with either the
"as received” Soltrol or with the plant I0O0. The high "C" column decontamination
factor observed for ruthenium wifh the plant goivent arises from the ruthenium
activity fixed in the solvent, or at least not removable by exhaustive carbonate
serubbing.

The treated sclvents showed improved scrubbing bebavior for Zr-Nb as compared with
the other sclvents. The Zr-Nb continued to scrub throughout the supplementary serub
section (HS unit). However, more Zr-Nb activity was extracted by the treated sol-
vents in the extraction section so overall decontamination performance was no better
with the treated solventsa.

In run 8-7 the extended HA scrub section sufficed to reduce the ruthenium activity
in the crganic product to about the same level as had been present in the original
HAX {Plant I00). This was not the case for zirconium-niobium, however.
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The ruthenium decontamination obtained in the run with plaat solvent is encouraging.
It is pianned to prepare a composite feed from the products of these runs and eval-
uate the additional decontamination which can be cbtained on a low acid 2D-ZE cycls
as is in current use in the Purex plant. Such a flowsheet sbould be much more
favorable for achieving zircmium-niobium decontamination than was the flowsheet
uged in these runs.

Purex IC Columm. Studies directed toward the development of a Purex IC Column car-
tridge having increased capecity under Phese II Flowsheet (HW-47889) conditions
were initiated.

Six cartridges were tested in a 9-foot-high, 3-inch-diameter glass pulse column.
Both organic and aqueous phase continucus operations were investigeted st volume
velocities from 335 to 1700 gal./hr.-sg.ft. and a pulse amplitude of 0.5 inch. All
rung were made using the conditions of Purex Phase II Flowsheet.

Cartridge configurations tested were:

1. Btainless steel nozzle plates, 10 per cent free area, L-inch spacing (present
plant cartridge).

2. Stainless steel nozzle plates, 23 per cent free area, 4-inch spacing.
3. Stainless steel sieve plates, 23 per cent free area, 2-inch spacing.

4 and 5. Random arrangements of plastic sieve plates and 33 per cent free area
stainless steel sieve plates.

6. One-linear polyethylene sieve plate {23 per cent free area) alternated with
4 stainless steel sieve plates {33 per cent free area), all on 2-inch spacing.

Capacity findings are summarized in Table II.

TAELE II

Cartridge Continuous Phase Flooding V(1)
at 60 cye./min.

1 Aqueous 1500

1 Organic 1300

2 Agueous 1100

2 Organic 1400

3 ' Aqueous 1300

6 Aqueous 1600

Note: (1) VV = Volume velocity, gal./hr.-sq.ft.,
sum of phases., A volume velocity of
335 is equivelent tc a Purex plant capacity
factor of 1. '
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It is apparent that no significant capacity breakthrough has been made to date.
Other observations include:

1. Although no efficiency runs have been made, cartridge No. £ appeared superior
to the others in disperaion characteristics and rangesbility.

2. Cartridge No. 2 exhibited the poorest rangeabllity and dispersioan characterigtics.

3. Runs made at ambilent temperature (vice flowsheet requirement of ICX at 50 C)
indicate that at a volume veloeity of 1,000 gal./hr.~sq.ft. the flooding
frequency 18 10 * 5 cycles/min. lower than with heated streams.

Organic Tresatment - Step-Tray Contactor. The testing of a lé-inch-diameter step
tray solvent treating contactor was Initiated during the past month. The unit con-
tains three plates spaced 30 inches apart. Bach plate has a 26-inch-long, 4-inch-
diameter aqueous downcomer which is capped with an aqueous distributor plate con-
taining five l/2—inch diameter holes. The organic distributor, located four inches
immediately below the downcomer, contains seven 1/2-inch diameter holes. For use
with 30 volume per cent TBP in Shell E-2342 diluent as the organic phase and 2-1/2
per cent sodium carbonate as the aqueous phase, the distributors were expected to
holdup a 20-inch layer of organic under each tray when operating at a volume velo-
city of 700 gallons/hr.-sq.ft. and an agqueous-to-organic flow ratioc of 0.26. The
controlled interface was maintained at the top.

At ambient temperature (25 C), the colummn flooded at 420 + 90 gal./hr.-sq.ft. When
operating below flooding 80 to 100 per cent of the organic held up under the trays
was contalned in a shad-roe type emilsion. Increasing the temperaturs to 45 C raised
the flooding volume velocity to 610 * 90 gel./hr.-sq.ft. and gave a sharp agueous-
crganic interface between trays. At both temperatures, the organic distributors
dispersed the organic as approximately 1/8-inch globules.

Efficiency studies and capacity studies with larger free area organic distributors
are planned.

WASTE TREATMENT. FISSION PROIUCT RECOVERY

Cesium Recovery

The more promising "acid side” flowsheets previously reported in EW-48820 REV have
now been tested on full level Purex plant 1WW with good results. The object of the
acid side approach 1s to recover cesiuvm without the neceasity of first precipita-
ting the iron, aluminum, and uranium which are present at high concentrations in
the waste solution, thus eliminating the necessity for hendliing and washing this
precipitate.

Five milliliter samples of full level 1WW were neutralized to about p HO with sodium
hydroxide and then scavenged with either co-formed zinc ferricyanide or zinc cobalti-
cyanide, as shown in Teble IIT. Initial samples were taken after digesting for cne
hour and centrifuging for fifteem mimutes. Additional samples were taken after
standing for two, four and elight days.
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TABLE III “‘3 éz.
ACTD SIDE CESIUM RECOVERY FROM PLANT 1WW o@

Conditions: PFull level 1WW used for the first two experiments, 1WW diluted with an
equal volume of water for the last two (each neutralized to pH 0).

Cegium Recovery, Per cent

Anion Zott (M) T Hour T Days T Days S Tays
0.01 M Ferricyanide 0.02 89 84 89 91
0.Cl M Cobalticyanide 0.02 T2 75 80 83
0.005 M Ferricyanide 0.01 98 97 96 --
0.005 M Covalticyanide 0.01 O O 9l --

Ferricyanide appears to be somewhat bhetter than cobalticyanide in both sets of exper-
iments, and dilute 1WW is better than full level IWW. In neither case does there
appear to be any gignificant radiation decomposition of the precipitate, at least
for periods of time of up to eight days. Cesium recovery ils adequate for further
flowsheet development with either reagent and diluted 1WW. Since these results
agree well with previcusly reported tracer level experiments, further full level
testing of ferri- and cobalticyanides will be deferred until proper facilities for
liter scale experiments are available.

Since the composition of plant 1WW hes been found to differ considerably from flow-
sheet, =z sampling progrem has been set uwp ln conjunetion with the Chemical Processing
Department to determine and monitor the composition.

Cesium Isolation and Packaging

Two samples (three grams)} of dry cesium zinc ferrocyanide (CsgZnPe(CN}g) sealed in
capsules equipped with pressure gauges were exposed to a 1.25 mev {aversge) gamms
flux for about 500 hours. The material in the capsules received 5.6 x 10°r exposure.
No pressure rise was noted in either capsule.

Studies of the adsorption of CspZnFe(CN) upon oxides of irom, lead and mercury
indicate that the addition cf these oxides increases the centrifugation and/or
settling rates and efficiency of ngane(CH)6 The use of these reagents in subse-
quent celcination or hydrolysis steps has been shown t0 be desirable.

" Neptunium Recovery

Very promising preliminary results on the use of tri-n-octylamine to extract neptunium
(IV) from nitric acid solutions were repcrted last month. Further intensive work has
been aimed at evaluating the effect of pertinent variables and possible interferences
and at extending the investigations to include plutonium. The detailed results are

being issued as an informal report, HW-51958.
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Briefly, the extraction coefficients of neptunium (V) and {(VI) into tri- n—octylamine
were much smaller than those of neptunium (IV). Thus, the values for E§ from 4 M
nitric acid into ten per cent tri-n-octylamine in xylene were 66, 5, and 0.015 for
neptuniuvm (IV), (VI), and (V), respectively. It should thus be easy to strip nep-
tunium quantitatively from the organic phase by oxidation to (V) with nitrite. The
extraction characterlstics of plutonium were strikingly similar to thosze of neptun-
ium. Thus, those of plutonium (IV), (VI), and (III) from 4 M nitric acid into tri-
n-octylamine were 82, 4.1, and 0.15. Thorium {IV), on the otherhand, was relatively
inextractable (B = 0.52 under the above conditions). All of the fission products
gave quite low extraction coefficients, implylng high decontamination of neptunium
or plutonium from these elements in a tri-n-octylamine extraction process.

Radiation damage studles showed no deleterious effects on neptunium or plutonium ex~
tractabllity or on flssion product decontamination when samples of tri-n-octylamine
were exposed to about 40 watt hours/iiter of cobalt-60 gemma energy. Exposure of tri-
tutyl phosphate 40 a similar dosage forms degradation products which cause high pilu-
tonium losses and very poor decontamination.

Applications for which tri-n-octylamine appears to be uniquely well suited include:

1. Isclation of neptunium from 1WW, ZIW, or 2AW type Purex waste streams.

2. Recovery of plutonium from 1WW.

3. Recovery of plutonium from PRP type fuel elements where the uranium is
consldered to bave no value.

L. As a replacement solvent for TBP in the Recuplex process.
These applications will be the subject of further, more detailed, development.

Removal of Icdine from Qff-Gases

The chemistry and behavior of iodine in the Bani'ord separations processes was re-
viewed, and scouting experiments were made ¢n a novel method for the removal of
i¢dine-131 from dissolver off-gases. This invelived scrubbing with an organic sol-
vent to remove co-valent iodine species from the gas stream. In a demonsitration
experiment, an air-NOo mixture containing 0.5 grams of iodine was passed through
25 ml of 30 per cen%t TBP-Shell E-2342 withcut any appearance of icdine in a second
trap containing starch indicator. The icdine decontamination factor was estimated
£0 be of the order of 10% to 10°. Most of the iodine was removed from the organic
gocluticon by scrubbing with 1.0 M sodium hydroxide solutiom. It is thought that
certain unsaturated hydrocarbons might be even more effective than the TBP-Shell E
mixture. Compiete details are contained in an informal report, HW-51925.

Special Geological Studies

Overall progress on the CA-TOO drilling proJject was satisfactory although the Hatch
Drilling Company continued to fall slightly behind schedule. The Geological Survey
portion of that project will be completed during September, following which it is
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anticipated that no further uge of their crews will be necessary. Completion of the
entire project in December will mark the first break ir continuous drilling at Han-
ford since March 1547 and reflects the more orderly and systematic apprcach to weste
digposal that has now been achieved.

Qbservation Wells

Analyses of ground water samples from welle south and east of the Redox plant
tended to substantiate the southeastward movement of contamination from the Redox
cribs ard the 216-WR crib. A new well drilled 100 feet east of the 216-WR crib
disclosed that the low-level waste evapcratcr overheads discharged at this site had
reached ground water some time previocusly and were coptributing to the ground water
contamination east of the 200 West Area. During the drillipg operatiorn zones of
high sediment temperature were encountered, resulting from the disposal of high-
temperature wastes in the nearby crib. Temperaturss up o 140 F were measured in
the sediments avove the water table api a3 hign as 120 F in the water table itself.
These temperstures reflect the rather poor heat corduchtivity of soils and suggest a
possitle technique for <racing the movewent of Thermally warm wasies.

A nmoritoring well adjacent to ihe abandoned 216-8 1 and 2 cribs contained detectable
8r90 for the fourth corsecutive montk. No other weil samples contalned detectable
coencentraticns of eiiher radiostrontium or radiccesium.

The ground water contbamiration patiern in the 200 East Ares was of neariy the same
extent ag previously. Howevsr, a number of wells some distance dowmstiream from
the 216-A-8 crib displayed arn increase in radioactive cortamination of up to ten
times the previcus month's average. This reflects the continued spread of ground
water contaminarts crigirating in the Purex boiling tank condensates discharged to
the 216-A-8 crib.

For several months %trace radicsctive corntamination appeared ic some of the samples
taken from a well in the Banford townsite. Since no other moritoring wells along

the north face of Zable mountairn are contaminated it is not probable that the ob-
served materisl in the Hanford well originates in the 200 Ares disposal eribs. The
material contaminating the ground water beneath the Hanford townsite was teatatively
traced tc the 100-P Area. A significant ground water mound exists beneath the 100-F
Area resulting from jeaks in %he effluent discharge system. The effluent comprising
.this mound contains low conceniraiions of radicisotopes and the flow of this material
southward from the area is believed ¢ de responsible for the contamination appearing
in Hanford wells.

Disposal to Ground

Samples of two batches of in-farm scavenged waste were tested for ground disposal,
using standard laboratory soil column techniques. Tank 16-109C-101-BY was found
acceptable for disposal of up to four column volumes and tapk 15-112-C-101-BY was
acceptable for disposal of up to twg column volumes. The sample of this latter tank
exhibited a breskthrough %g both SroC and €s137 after the passage of two column
volumes of waste. The Co”Y content of both batches of waste was below disposal
limits. If the present production rate of scavenged waste continues, the CG-76L
test well drilling project should be started immediately to assure that meaningful
informatior will be cbtained from the "use test”; such information was to have been
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a very important part of the test which allows full-MPC level Co O 3&dtions to enter
the ground water.

Four samples of aluminum coating waste were fested in laboratory soil columms to
avaluate the posalbility of direct crib disposal. The resulis of these tests re-
flect the wide variation in chemical compoaition encountered in coating waste, as

a result of which, it is difficult to generalize conclusions regarding ground Eia-
posal. In all cases the wmstes contained Co*™ in concentrations exceeding 107

pc/cc and in a form which generally exhiblted poor retention on the soll. The samples
all contained a relatively large amount of cal 7, possibly resulting from the selec-
tive removal of other radicactive fiaslon products, such as Sr90, by precipitated
sludge. Most coating waste samples tested thus far cggld be disposed of to the ground
in volumes up to one columm volume per crib if the Qo™ content is not accepted as a
disposal limitation. In any case it would apparently e necessary %o test each in-
dividual batch before dispoeal to the ground.

Four soil column tests were initiated to further evaluate the behavior of 2Ll-A
tank condensates in the ground. Two of the teais are desgigned to evaluate the pos-
sibility of increasing orib capacity by the addition of a layer of limestone to the
bottom of the ¢rib.

Soil columm teata were conducted, using samples of waste from the Z plant, to evalu-
ate the retention of fluoride ion on soils. The wastes tested are normslly discharged
to the 216-Z-1 and 2 cribs. The wastes were found to have a fluoride-ion content of
198 ppm. Upon passage through a 30il column the first one-half column volume was
found to have a fluoride-lon concentration of 89 ppm, indicating some retention by
s0ils. Before two column volumes of effluent had been discharged, the effluent con-
centratlon was equal to the fluoride-ion concentration in the original waste. These
data will assist with the evaluation of chemical toxicity problems asscociated with
ground disposal of wastes.

Preliminary data concerning the adaptation to Hanford crib studies of the Hiester-
Vermeulen fechniqua for evaluating ion-exchange systems indicate a great deal of
promise. An extensive study to systematically svaluate the variables involved in
this adaptation was designed. The research is expected to require more than a year
tc complete but application of the system may be possible earlier. Evaluation ex-
periments will include predjctiona of breakthrcugh data for seven-foot soll columns
on the basis of data obtained from 4C-ecm soil columns. The development of this
technique will provide a much firmer basgsis for determining crib life and disposabil-
ity of wastes than has been available heretofore.

Uranium concentrations in the Columbia River in the vicinity of the 300 Area were
fecund to be only 0.05 per cent of the maximum permlssible concentration for drinking
water. Analyses cf data cbtained by gampling traverses of the river, the 300 Area
Pond, and the associated monitoring wells revealed that soil removal of uranium
and dilution of the waste by ground water are ineffectual at this particular site,
but that river dilution reduces the concentration to less than 1/500 of that in the
riverbank monitoring wella. The data obtained confirm the safety of present uranium
waste disposal in 300 Area and are useful in egtimating shoreline discharge dilution
factors. A report of thege measurements is in preparation.

1231512



@ c-12 BW-~52303 08T

Gelling of Wastes - Field Work
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ANALYTICAL DEVELOPMENT AND INSTRUMENTATION g v
JF Y

4§ 5
vlg-‘ i 1
Mass Spectrometry nfié?

Several uranium isotopic standards and "analyzed" samples representing both highly
enriched and slightly enriched materials were analyzed by thermal emission mass
spectrometry for inatrument checking purposes. The results agreed with the accepted
values to within + 0.3 per cent in all cases and the reproducibility (estimated
standard deviation) within a seriea of 8 to 12 scans was t 0.2 per cent for low
U«235 values and within £ 0.02 per cent for high U-235 values. Sample sizes ranged
from 10 %0 1% micrograms.

Polarography

Square wave polarographic calibretion curves were prepared for uranium, iromn, lead,
cadmium, End indium, apd linearity was demongtrated for the range of léO x 1077 to
5.0 x 107 M for the first two elements and for the range of 1.0 x 107° to 1.0 x
lO‘l+ M for the other three. Sparging for complete oxygen removal is necessary at
the lower concentrations. It was also found that TBP interferes with uranium square
wave polarography. The peak height of s square wave polarogram was found ‘to be in-
dependent of the mercury drop rate for a given capiliary.

EQUIFMENT AND MATERIALS

Continuous Caleciner Qff-Cas Scrubber

A gcrubber was fabricated and tested to define design criteria for the installation
of a similar unit in the 224-UA Bullding off-gas system as a replacement for the
wire cloth filters currently in use. The scrubber consisted of a 6-inch-diameter
Zlass pipe containing three sets of "disk and donut" type baffles. Rach baffle had
a two inch high welr tc retain the liquid and force it through 1/8-inch-diameter
holes drilled near the outer periphery of the disks {4-inch-diameter) and the inner
periphery of the donuts (4-inch-diameter). The scrub solution, about 3 M nitrie
acid, was iniroduced intc the top disk and flowed down the unit countercurrent to
+he gas gtream.

Four UG, removal efficilency ruas were made. Efficiency was found to be 9C to 95

per cen% when the flows were such that a completely wet colum wall was obtained.
Between 75 and 85 ver cent efficiency was obitailned when the gas flow was ilpsufficient
te maintain completely wet walls.

The results of flooding runs are summarized ir the following table:
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Plate Liquid - {2)
Spacing Flow, Gas F}OW, Cu.Ft./Min.
__I_n_;_'__ Gal./Min. REE ge \ i } Ogtm_ﬁ}

1 1.5 —_— 7
l/ll‘ 0.5 28 to 55 35
1/4 1.0 28 to 50 35
1/k 1.5 28 to 47.5 35
1/% 3.0 30 tc 45 35

Notes:

(1) From the beginning of completely wet wall operation
to incipient flooding.

{2) 28 CFM in the test unit is approximately equivalent
to the gas flow from one calciner operating of 6
tons U/day.

{3) Maximum wetting of the column wall with a minimom of
liquid entrainment.

Although the 1/4-inch spacing gave & lower range of gas flow for wet wall operstion,
it 4id not increase the rangeability of the serubber. Liquid rete appears io exert
only a minor effect on the flooding gas flow rate for any given plate spacing.
Flooding, characterized by a btuildup of foam above the top disk, occurred when a
pressure drop of 3 inches of water across the scrubber was exceeded.

Pumps

Johnston Splined-Shaft No. 2. A deepwell turbine pump was inspected after 620 hours
operation pumping ©5 per cent nitric scid at 55 gpm against & l4O-foot head. No
measurable wear was found on the hardened 17«4 PH jourmals. Meximum diametral wear
of the graphite bearings was 1.9 mil in the liquid throttle bushing. The graphite
bowl bearings had worn up to one mil.

Redox Spare (Bingham Deepwell Turbine). A deepwell turbine pump equipped with the
HAPC designed discharge head and Pyrex glags bearings has been checked for alilignment
of bore and mounting faces. Maximum run-out of the flve bored sections of the head
was less than one mil and the out-of-parallelism of the head wes two mils. No
mechanical cause has been detected to explain the trouble (reported last month) en-
countered during testing of this unit.

Pogo Stick Pump No. 3. A scaled-up version of the sampling pump has been modified
as follows:

(2) Inlet seat diameter increased from 1/2 to 1-1/2 inches.

(b) Internal bleed port increased from 1/8 to 1/4 inch.
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The pump now delivers 6.2 gpm against an 8-foot head when operated with 15 psig air
and the pump submerged to four inches above the top of the casing. Life testing is
in progress using a 25-second f1ill1 and nine-second discharge cycle,

Bear 3

Bearing Test Machine. A new dead welght bearing test machine {SK-3-7270) bas been
fabricated and placed in operation. Preliminary data obtaired from teat runs indi-
cate that this unit will provide reliable data for selecting bearing-journal com-
binations for testing in pumps and other process sclution lubricated rotating
equipment.

Glass Bearing Retention. The receni success of glass bearings in the Redox F-1 tank
[IAFS soluticn-feed to extraction column partition eycle) has stimilated interest in
develcping simpler methods for installing end retaining gless bearings. The prezent
method inveolves cutting a slot Iin the bearing and the housirg. The slois are filled
with asbestos. A ring retainer is used io preven® axial movement of the bearing.

Preliminary results from shrink fitiing glass bearirgs into a atainless steel housing
appesr promiging. A 1.5 mil interference fit was adequate to retain the bhearing
gecurely when bearing and housing were impersed in boiling water.

Matarials-of Comngtruction

Marlex-50 Polyethylene, a product of the Phillips Chemical Compary, was tested to
determine the effect of gamma sdiation on flex life and modulus of olasticity.

The modulus of =lagticity of Marlax-50 i3 approximately 20 per ceni higher than that
for Super Dylan tested, tut the changes causged by irradiation are almost identical.

Thz =ffact of axposure to gamme radiation or the flex 1life of Marlex-5C was also
quite closz %o what found for Super Dylan, with the exceptiorn that the greatest de-
crease in flex life may occur at a slizshtly Ligher dose. There was nc improvement
nobed a8t 107r, but the improvement at 1.5 x 107 wss as marked a3 was poted with
Super Dyian.

Cerrosion Studiss

Inssy % Corrosicn, 23b-5 Building. A 1iffersnilsl pressurs tranamiiter from the
23k-5 Building waa gubmitted o the corrcsion lavoratury for inspection. The in~
strument had been in service om a lipe carrying 8.7 per cent cxalic acid. Operation
22 the instrumer®t indicated relatively severs gas avolusion as the diapbragm chamber
was filled with oxaiic acid. Spectrographic anmalysis showed the diaphragm chamber
¢ be an 18 Cr--8 Ni stainless steel as marked., 431 swrfacss of ithe chamber ex-
posed to oxaliec acid were coated witk a £iim of i=on, chromium, and alckel oxalates.
Samples cut from the chamber were exposed %o 10 per cent oxaiiz acld ait room temper-
ature. Initially high corrosion rates {0.1l ipm fcr the first hour) decreased
rapidly with time 4o C.005 ipm at six hours and %o an equilibrium value of about
0.001 ipm after 16 hours exposure. These rates are higher, by a factor of 1,000,
thap previcusly cbserved for 304-L stairnlzss s%eel under similar conditions.

Piping charges were made in the plant %2 elimirate difficulty frem gas evoluticn
dquring the initial period of operaticn.
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Redox Flange Studs. Three Redox flange studs were submitted for inspection follow-
ing a series of failures when such studs were tightened. Two were intact, and the
third had failed. Specifications called for the material in these studs to be
hardened tc Rockwell C-35. Spectrographic analysis showed that the studs are un-
alloyed carbon steel. Hardness of the two intact studs is RC 33 and 35 and of the
felled stud is Ry 85. It appears that some of the studs in use have not been heat
treated to proper hardness.

Mzterials of Construction for Darex Feed Preparation. Corrosion data continue to
indicate that titanium 18 a satisfactory material for construction of Darex feed
preparation equipment. Data reporied by BMI indicate that the cobali-base alloys,
$-816 and Haynes 21, are slso satisfactory {negligible attack om T4 and < 1 mil/mo.
on the cobalt-base ailioys under Darex dissclver conditioms). In HLO tests, vapor
phage, interface, and liquid phase corrosion ratesg for titanium were all less than
1 mil/mo for solutions simzlating the beginning, midpoint, and endpoint of Darex
dissolution (absence of stainless steel components). Rates observed for S5-816,
although higher than those for Ti, would average less than 3 mils/mo for the entire
dissolving cycle.

Samples of A-55 titanium were exposed tc 5 M HNG; - 2 M BCl {beginning conditions,
Darex dissolution) for times ranging from 2% to gho hours and temperatures from 115
to 145 C {sealed capsules). Equilibrium corrosion rate at 145 C was 0.003 in/mo
indicating satisfactory performance cf titanium under heat transfer conditions in
Darex dissolver solutiom.

Titanium is attacked by HC1 in the abserce of HNO, or other oxidant. ©Since & rectifier

unit used o remove chloride from Derex dizsclver solution wlll be exposed to HCL

solutions snd vapors containing variable amounts of HNO;, an attempt was made to
termine the minimum conceniration of HNO3 necessary t0 maintain titanium passive

to attack by ECl. The corrosion of titarnium by boiling 1 M HC1 (voth liquid and

vapor phases) containing as little as 0.01 M ENO3 was negligible (1 mil/mo.). At

G M HNO3 the corrosion rate {1liquid phase) was 37 mils/mo.

Corruscmeter and weight loss tests are in progress to evaluate the effects corrosion-
wise of processing Derex-prepared feed solutions in Redox plant equipment.

Corrosion of Titanium in HNO;. When titanium was exposed to boiling 60 per cent
HNO3 at a metal temperature of 140 ¢ (non-pressurized heat transfer equipment) an
amcrphous, tightly adherent coating formed on the metal surface. It was not pyro-
phoric. In 30 per cent HNO3 at the same conditions the coating was not formed,
and the metal surface was removed uniformly.

Conversion Process

Addition of Ammonia to UNH

The addition of ammonia to uranyl nitrate prior to calcination 1s reported to im-
brove the reactivity of U0, produced in pot-type calciners at Port Hope. In prepar-
ation for pilot plant testE of the procedure in a continuocus caleiner, the addition
of 10 welght per cent NH: solution and of gaseous NH; to 100 per cent UNH was inves-
tigated. Permanent precipitation occurred when abouf 2.8 gallons of 10 per cent NH3
golution per 100 pounds of UO3 was added to 100 per cent UNH maintained at 75-80C C.
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Although the ammonia solution was added beneath the surface of vigoTously agitated
UNH, some HH3 escaped. Analysis for BH3 in the final UNH solution showed that the
loss was abolt 10 per cent. The pH of the final solution was 1.45. "When gaseous
FH:; was added to the molfen 100 per cent UNH, permanent precipitation ccecurred at pH
1.70. The ammonia content of the final solution was 1.26 M compared to 1.17 M when
10 per cent NE3 solution was used. Loss of NH3 when adding gasecus FH3 was not
determined.

NEW PROCESSES

Separation of Plutonium from Uranjum by Anlon Exchange.

Six runs were made to determine the effectiveness of the anion exchange process for
the separation of small quantities of plutonium from much larger quantlties of
uranium as a uranyl niltrate solution. Both a room temperature and an elevated
temperature run were made at each of three different uranium to plutonium feed
concintraticn ratios. The resin used in the six runs was Dowex-l, X-% (50-100
mesh ).

The conditions of these runs and the results obtained are summarized in Table IV.

The uranium decontamination obtained in Run 7-I is quite apparently not congistent
with the high decontamination factors observed in Runs 7-III and 7-IV, and it is
suspected that cross-contamination may have ococurred in this run. The conditions
of Run 7-I are thought to represent the most favorable condition for separating plu-
tonium and uranium of those studied, as indicatad by the fact that the resin capa-
eity in this case was about the same as i3 normally found in the absence of uranium
{i.e., 126 to 129 grams plutonium per liter of resin). Further work is planned to
resplve this anomaliy.

In apy event it is apparent from the results of Runs T-III and T-V that excellent
separation of plutonium and uranium can be effected by anion exchange in nitrate

gsolutions containing a large excess of uranium, but the capacity of the resin for
piutonium is congiderably lower under these conditions.

It is beileved that the anion axchange process has potential for effecting separa-
tior of plutonium from uranium in the Purex 1BXP stream (ca. 0.08 M U, 1 g/1 Pu)
or from feed solutions prepared from Plutonium Recycie Reactor fuels.
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Plutonium Recovery from Purex 1WW -~ Radiation Stability of Amberlite -401

Four samples of Amberlite IRA-U4QL were equilibrated with a synthetic Purex 1WW solu-
tion and were then irradiated in a Cobalt-60 source. The irradiated resins were
then washed into a columm with 7.0 molar nitric acid and the capacity of the resin
for plutonium determined at £ifty per cent breakthrough. The results obtained are
summerized in Table V.

PABLE ¥

EFFECT OF GAMMA TRRADIATION ON CAPACITY OF AMBERLITE

TRA-401 FOR SORPTION OF PLUTONIUM

Loading Conditions: 7.0 M HNO3, 0.57 to 0,63 g/1 Pu,

Flow 19 t3 21 ml/m,cm®.
(Capacity of resin before irradiation ca. 66 g. Pu/l resin
at 50 per cent breakthrough.)

Run HNo. 8-1 5-II1 8.I1 8-I1II
Radiation Level, R 1.69 x 108 2.03 x 108 3.5 x 10° .5 x 108
Resin Capacity 53 L6 Lb 23

at 50% Breakthrough
{g. Pu/l resin)

Resin Capacity 80 70 67 - 35
{Per cent of Taitial
Capacity) -

Per cent of Pu in g2 9z 92 87
Peed Retained by

Resin at 50%

Breakthrough

Prom these results it appears that Amberlite IRA-401 should give satisfactory perfor-
mance up to radiation levels of at least 3.5 x 108 R, and thus might be expected to
have o usable lifatime of the order of li days in Purax 1WW. The conly resin sample
which s d visible evidence of physical demage was that sample irradiated to

4.5 x 10° R, The volume of this resin wes decreaged by aboui 12 per cent; there wasg
a large proportion of fines and the resin particles tended to agglomerate.

Flurex Development

Further studies of Flurex cell operation were made to verify or deny >9%0 per cent
current efficiencies obtained in experiments reported last month in which N‘HI;NO or
NaN03 served as catholyte. Anslyses of feed compartment solutions from these runs
showed that Na+ and NHy* concentrations were still increasing at shutdown and that
louger runs are necegsary to reach equilibrium conditions in the cell. Tentative
conclusions drawn from runs made this month are that, when operating with approxi-
mately 0.1 M NH,NO3 as anolyte and 1.5 M UNH as feed, overall currect efficiency
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for uranium transfer at equilibrium is about 80 per cent. About 10 per cent of the
current is carried by NHy* back-transferred from the anode compartment, 10 per cent
by Hf entering with the UNH feed and 0.02 per cent by back-transfer of fluoride from
the cathode compartment.

A noteworthy observation made during the longer (10 hour) runs was that the nitrate
concentration in the catholyte increased with time and did not appear to appreach an
equilibrium value. The cation membrane used was Permutit 3142 which has been shown
to increase markedly in hydraulic permeability on exposure to process solutions zit
60 C. It appears probable that the observed increase in nitrate ion in the catholyte
is associated with an incerease in parmeability of the membrane. If so, the tendency
of Permatit to become perous with use may precliude its application in a Flurex cell
since appreciable concentrations of nitrate can not be tolerated in the cathode com-
partment. The porosity of Ralfilm 1 cation exchange membrane does not increase so
markedly on exposure to Flurex procass solutions. However, it does have some ob-
Jeetionable resistance characteristics when in contact with UNH scolutions more con-
centrated than 0.5 M which would limit the usable concentratior of UNE in the feed.

Results of experiments regarding the effect of process variables on hkydrogen ion
back-transference from the anode compartment may be summarized as follows:

(a) Bydrogen ion back-transference rate is independent of anion membrsne type.
{Nalfilm 2, Permutit 3148, and Amberplex A-l were stiudied.)

{v) Hydrogen ion back-transference increases with anclyte acidity.

(¢) Increasing membrsue currept density increeses hydrogen ion back-transference
rate.

(4) Increasing temperature of the anclyte and catholyte (solution on cathode
side of membrane) decreases hydrogen ion back-transference rate.

Anodic corrosion rates for a platinum ancde in O.1 M NH KOq were determined as a
function of pH (5.3 - 8), fluoride concentration {0.000L - 0.0005 M), current den-
sity (2 - 5 smps/in.2) and applied potential (25 - 50 volis). Rates obtained ranged
from 0.03 to 0.09 mg/amp.hr.

Preparation of UF) from Uranyl Nitrate

In the course of studies on destruction of nitrate by formic acid, it was observed
tbhat some uranium was reduced to the + 4 oxidation state. The reaction 1s catalyzed
by wltraviolet light. If HF is present during the reduction, UF,.XH,0 is formed,
while if NHF and HF are present the NH,UF; double salt is formed. In typical ex-
periments, HF and HCQOH were added to UNE sclutions to destroy nitrate and produce

a UOF, solution. Excess HF and HCOOH were sdded and the solutlon irradiated (sun-
light or wltraviolet lamp). The resulting UFL slurry was heated to boiling, centri-
fuged, washed, and dried. BSo far, UF) hydrates containing sbout one mole of water
per mole of UF) have been prepared. When ammonium ion was present during the re-
duetion, anhydrous NHhUFS was obtained.

o =
. “UShgy



“ C-20 EW-52303 ~2L]

Prenaration of UF), from UNH

Two study flowsheets for the electrolytic production of UFL from UNH have been devel-
oped. The propeosed flowsheets lnclude destructlon of nitrate ion with formeldehyde,
electrolytic reduction of U0,80; or U0 Lly, external precipitation of UFh°3/hEQO,
filtration, drying and dehydration of the precipitate, and recycle of the filtrate
through a concentrator. Advantages of the processes are gimple recovery of the
nitrate as nitric seid, simplicity of electrolytic cell construction, and low
chemical costs. The principal disadvantage in comparison with a process utilizing
the U03 to U0, to UFy route is possibly higher capital cost.

REACTOR DEVELOPMENT - 4000 PROGRAM

Anion Exchange Process for Recovery of Plutonium from Plutonium Recycle Reactor Fuels

Three preliminary runs were made €0 exmmine the feaglbility of employing anion ex-
change to accomplish recovery and decontamination of plutonium from Plutonium Recycle
Program reactor fueis.

In order to reduce the volume of feed to be handled, a very small column (4.0 mm
diameter x 1.0 cm bed depth) was employed. The three runs investigated the recovery
of plutonium from the following faeeds:

1. The product resulting from a batch extraction step with TTA. This feed contained
7.4 M HNO3, 2.7 g/1 Pu (IV), 3.5 x 10° ¢7/m, ml Zr-Fb. The fission product spike
was prepared by extracting zirconium from Purex dissolver solution with TITA.
Approximately 90 per cent of the gamma activity was due to zirconium~-95, the re-
mainder to the daughter niobium-95.

2. A feed simdating a dissclver solution prepared from a plutonium-aluminum alloy
fuel element. This solution contained 0,54 M HNO=, 1.5 Q‘Al(N03)3, 2.35 g/l Pu
(Iv), 8.1 x 10° J/m, mt Zr-Nb, 5.7 x 109 J7m, Ru-Rh. The source of the
figsion product activity in this instance was the aguecus waste remsining after
extraction of uranium and plutonium from Purex dissolver sclution with TBP.

3. A feed simulating a dissolver gclution prepared from an irradiated U0, fuel.
This solution contained 7.0 M HNO., 200 g/l U, 2.7 &/1 Pu (IV), 1 x 1
§/m, ml Zr-Nb, 6.6 x 10° &/m, mi Ru-Rh. The source of fission product
actlvity in this cage was Purex dissolver sclution.

The conditions of these runs and the results obtaired are skown in Table VI.
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TABLE V1

DECONTAMINATION IN ANION EXCHANGE PROCESSING OF SYNTHETIC @

PRP FEEDS

Conditions: Feed: As indicated
Wash: T.5 M BNO3, rate as indicated
Elutriant: O. 25 M HNO
Resin: Dowex-1, X-& (Eoo - 200 mesh)
Temperatures: Ambient

Run No. ]_(3-) 2(&) 3(3)
Peeal®) (1) (2) (3)
Feed Flow Rate, ml/m, cm® 1.9 0.8 0.9
Wash Flow Rate, ml/m, cm® 1.7 1.3 1.5
Wash Volume, No. of Column Volumes o2 ko 28
Pu Concentration Factor Product/Feed 9.5 T 3

Arithmatic Decontamination Factors

Zr-Nb _ 920 ——— 680
Ru-Rh 900 1300 600
Gross ¥ 1500 2000 900

(a) 'The colum was loaded only to about 80 per cent capacity in these runs.
this operation would thus correspond to & recovery system in which a
single columm would be employed to recover plutonidm..

(P) The colummn was loaded to capacity in this run., This operation thus
simxlates operation with two columms in series.

{c)} See text.

The fission product decontamination obtained in these preliminary runs was signifi-
cantly poorsr than the results (decontamimtion factors of 4100 for zirconium-
niobium and greater than 5000 for ruthenium) which were obtained in an earlier run
which employed a larger column and used Purex 1BP as the feed. It is believed that
the decontamination in the present rung mey have suffered from incomplete purging

of fission product activity from solution pockets which existed at the product with-
drawal point in the small column wich was used in these runs. A new column has been
constructed to alleviate this problem and to permit operation at elevated temperature.
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The objective in work planned for the immediate future is tc evaluate the technical
feasibility of a two-cycle anion exchenge process for recovering and purifylng
plutonium from irradiated FPRP fuels. It is belleved that the simplicity of opera-
tion inherent in a fixed-bed ion exchange process offers advantages for anion ex-
change over other aqueous processing techniques for incorporation into a close-
coupled FRP processing facility or perhaps into the U-plaat head-end facility pro-
jected for the procesgsing of propulsion and power reactor fuels at HAPO.

Plutonium Oxlde Fuel Material Studies

Approximately 90 grams of 20 per cent Pul,-U0, mixed crystal material was prepared
for the prototype fuel element being fabricatéd by Ceramlc Fuel Development. This

terial will be blended with additional UG, in a ball mill to give the two weight
peT cent plutonium content desired for FRP application. It will be necessary to
reduce the blended mixture to a free flowing powder prior to loading into the cans.
This is to be accomplished by a second hydrogen reductica.

e — e - T oy TR Ty < e ¥ Z
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The extremely slow dissolution rate plus the silicon residue pose special problems

in the chemical processing of this material. Sericus comsideration of this fuel

for PEPR may require an expansion of effort to attack the associated problems.
TABLE VII

DISSOLUTION OF PLUTONIUM FROM 1.65 PER CENT Pu-Al-Si CAST ALLOY

IN 8.5 M HNO; - 0.003 M Hg™

Dissclved~Pu Percent

Sample No. Time (Hours) (mg./1.) Dissclved
1 1 16.3 12.7
2 2.5 20.1 15.6
3 5.25 34.9 27.1
7 22 76.0 58.0
5 (a) L6 105 80.7
6 48 109 8.0
7 53.5 119 G81.0
8 71 133 98.0

9 76 () 136 100 {c)

(a) The sample was crushed %o remscve the silicon layer after taking
sample No. 5.

{b) Solid lumps of silizon residue remain after 78 hours.
(c) Residue was nct amalyzed for plutonium,

Dissolution of Zircaloy-2 in Ammorium Fluoride Scluiions

Recent work has emphasized the difficulty, as well as the importance, of obtaining
reproducible surfaces to study the protective mctior of oxide films against attack
by ammonium fluoride. Additional experiments were performed employing rectangular
coupons of Zircaloy-2 which had been oxidized for 110 hours in oxygen at 440 C.
These coupons were exposed to attack by boiling six molar ammonium fluoride after
(1) exposure %o bolling ten mclar nitric acid for onme hour, (2) exposure to boiling
10 M ENO5, 0.005 M P~ for one hour, and {3) no trestment after oxidatiom. In con-
trast to earlier work which irdicated tha® attack of oxidized samples by bolling
six molar ammponium fluoride was somewhat enhenced by prior exposure to nitrie acid,
the coupon which had not been exposed to nitrie acid dissclved at a slightly greater
rate in ammonium fluoride than did either of the other cocupons.

In an attempt to establish reproducible surface layers, eight solid cylinders of
Zircaloy-2 with polished surfaces and hemispherical ends were procured. Some
roughness, however, was visible on the surfaces of some of these specimens. The
two cylinders which appeared 1o have the smoothest surface were reserved for auto-
claving and the remsining six were exposed to oxygen at 44O C.

One purpose of the experiments was (hopefully)} to obtain a correlation between the
thickness of the oxide film and the rate of attack by ammonium fluoride solutions.
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Accordingly, samples were withdrawn from the furnace after 18, 88, 236 hours
exposure to oxygen at L4O C. The surfaces of the samples which were oxidized for
88 hours or more all contained white lines running lengthwise on the cylinders and
indicating presumably increased oxidation along surface imperfections. The 236
hour sample containing the most white lines was exposed to bolling six molar ammonium
fluoride, as were the 18 and 86 hour samples. Extensive attack was obaerved alang tue
white lines on the surface of the 88 hour sample but not of the 236 hour sample. The
data presented im Table VIII shows the weight losses observed as a function of time for
these samples along with the weight gains cbserved om oxidation and those to be expected
from the data presented in WAPD-98 for the oxidation of zirconium. Results of earlier
experiments of interest are imecluded for ccmparison.

TABLR VIIT

EFFECT OF OXIDIZING TREATMENTS ON RATE OF ATTACK OF

ZIRCALOY-2 BY BOILING 6 M NHLF

Weight Loss on Exposure

Oxidizing Weight Gain on to Bolling 6 M NE,F for
Sample Treatment Oxidstion (mg/dm®)  Indicated Time {mg/cm®)
Ots. Calc’d.  1C min. 20 min. 30 min.
Solid Cylinder 18 hrs. in Op at
Zircaloy-2 o ¢ 16 10 8.5 100 160
88 hrs. in Op at
4o ¢ 28 2t 5.8 50 140
236 hrs. in Oy a%
440 ¢ L2 35 0.35 7.7 26
U0p Clad in gl hrs. in Os &t
Zircaloy-2 4o ¢ -- 22 0.048 c.u8 k.7

Holiow Cylinder One month in HO
Zircaloy-2 at 300 C - 9 20 120 --

Assuming the surfaces of the 18 hour and 236 hour samples %o have been uniform, the
rate of attack by ammonium fluoride car b%e said io decrease a factor of about six
for a two-fold increase in thickress of the oxide layer. A compariscn of the results
obtained with the 88 hour sample aprd the 31 heur oxidized clad U0, cylinder shows
very clearly the importance of surface condition - comparable conditions of oxidation
gave material varying a factor of 100 in rate of attack.

In an effort %o determine the effectiveness of a nitric acid treatment on the rate
of attack of oxidized Zircaloy-2, the smcothest of the 236 hour oxidized solid
eylinders was exposed to ten molar anitric acid for three hours before being exposed
to boiling six molar ammonium fluoride. On exposure to the ammonium fluoride, ex-
tensive attack wms observed along the white lires and the weight loss was 0.23, 10,
and 62 mg/cm? after 10, 20, and 30 minutes.
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Extrapolation of the datas presented in WAPD-98 for the reaction cf zircomium with
high temperature water yields a value of about 20 mg/dm2 for the amcunt of oxide
formed in a year in 300 C water. Thus it appears that the experiments were done
in the range of oxide thickness of interest. It is hoped that the solid cylinders
presently being autoclaved will serve as a check on thils value as well as give some
indication of the relative protective properties (as regards dissolution)} of cxide
£ilms formed by reaction with water and with oxygen.

Experiments were also performed to determine the optimum conditions for the meta-
thesis of uragium (IV) - fluoride salits to urapium dioxide. These experiments

were done using 2 green salt which, on the basis of ursnium, ammonia, and fluoride
apalyses, is a mixture of UPy and NHyUF. [about 70 weight per cent UFy). Each ex-
periment employed one gram (3.1 millimoles) of salt and 10 ml. of metathesis solu-
tion. The metathesls steps were carried out in a bolling water bath, aad the salt
and solutior were mixed by stirring throughout the course of the reaction. The
washing steps were carried out at roor temperature, each one involving stirring the
solid (EE' 0.4 ml) with 10 ml 0.5 M KOH for 15 minutes. The fluoride removal ob-
tained in the various experiments is shown in Table IX. In the experiment giving
the best fluoride separation, the weight ratis of fluoride to uranium was ca. 0.0001
(mole ratio ca. 0.0012). Uranium snalyses gave values ranging from 0.0006 %o 0.005
g/l in the metathesis solutions and from 0.002 tc 0.004 g/l in the wash solutions.
Theze concentrations correspond to uranium Zosses of the order of 0.01 per cent
under the conditlons of these experiments.

TAELE IX

REMOVAL OF FLUORIDE BY METATHESIS WITE KOH

Metethesis Conditions Cumilative Decontamination Factor for F™
Moles KOR/
M KOH Moles U Time Metathesis last Wash 2nd Wash 3rd Wash
2 M 6.5 0.5 hr. 16 Th 96 138
5 16 0.5 26 550
5 16 3.0 28 350 é00
15 Lg 0.5 20 kio 3,000
15 49 2.2 33 450 3,700

Non-RiEid Fuel Core Studies

A semple of uranium oxide-bismuth prepared by reaction of uranium metal and bismuth
segquioxide was sectioned and spmalyzed. Results of five sections of the ingot were:
k6.2, 13, 7.8, 9, and 4.7 weight per cent uranium {from top to bottom of the slug
which was one inch in diameter by four inches long). Although the material balance
was poor {140 per cent recovery of the uranium), the resulis indicate a higher
concentration of uranium near the top of the sample.
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Another uniform appearing sample prepared by the above method and corresponding to
Bi-15 w/o UD was used to study mobility and filtering characteristics. A 205 gram
piece was induction heated in helium to 450 C and held for ten minutes on a Pyrex
frit. Application of vacuum csused the bisammth to readily fllter. After three such
eycles no further bismuth was removed though the residue was at red heat. The U/Bi
waelght ratic in the filtrate was 0.018 and in the precipitate 0.40. Over 92 per
cent of the uranium was retained on the filter. The nature of the retained uranium
is not known. The stoichiometry of the reaction would predict half of the uranium
to be as the oxdde if Udo is the product; the remainder would exist ag the inter-
metallic compound, UBip. It is therefore possible that the retained material is a -
mixture of U0,, UBip and perhaps some UO, although there 1s no direct evidence for
the latter. It is, however, probable that UOp suspended in metallic bismuth can be
removed by filtration.

Reprocessing Method for Rejected UO» Sintered Fuel Material

A sample of high density sintered UOo was heated to 500 C in air. Oxidation of the
piece oeccurred rapidly resulting in formation of a fine powder of low density and,
undoubtedly, high surface arsa. Reduction of this material should result in ano ex-
cellent quality UQy for refabrication into ceramic fuel material. This oxldation may
be the basis for a simple, non-contaminating rework process for sintered UO2 fuel
material.

Flowsheets for PRP Fuel Procegging in the Hot Semiworks

Preparation of a flowsheet for the processing of FRP Pu-Al fuel elements in the Hot
Semiworks was continued. Three study flowsheets were developed for comparison. They
included: (1) use of 30 per cent TBP as the solvent, with uranium as a diluent to
aid in decontamimation anmd critical mass comtrol; (2} use of 30 per cent TBP without
addition of uranium; and (3) use of 5 per cent TBP without addition of uranium.
Flowsheet {1) appears most feasible due to better decontamination potential and mini-
mum problems with criticality. Further comparisons and study of required BHSW aquip-
ment alteraticns were underway.

FRP Plutonium Fuel Reactivity and Isotcpic Composition

A detailed mathematical study of FRP plutonium reactivity arnd isotopic composition
cf recycled fuel was made. As a result of this study, when moderate yleld lossges
af one per cemt or more are considered it was shown that fuel reactivity after a
few cycles gtays nearly constant and never falls to lzvels which would indicate
desirability of fuel dlacard. These data support optimism for the recycle concept
and simplify consideration of the fuel processing problem.

BIOLOGY AND MEDICINE - 6000 PROGRAM

Environmental and Radiation Chemistry

Tests were completed of the application of a multichanpel g specirometric Eﬁoce-
dure to the determination of Zr95-Nb99, RulO3_Rul06 1131 "BalBO_pallO ang celll.cel’3
in 150 gram vegetation samples without the necessity of chemical separation.
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Environmental Analytical Services

A 100-channel gamms energy analyzer is being used rcoutinely to measure the following
fission products oo vegetation: Ba-La-140, Cr-14i, Ce-lhd, I-131, Ru-103 + Ru-106,
and Zr-Nb-95. Samples are 150 gram weekly ccmposites from each of 17 zones compri-
sing plant and surrounding areas. Comparative measurement of both I-131 by leaching-
beta counting and Non-Volstile Beta Activity (NVBA) were mede in the four zones
having the probability of highest I-131 deposition.

I-131 results by the two methods agreed. Routine measurement will henceforth be
exclusively by gamma spectrometry. Spectrometry results indicate an I-131 detection
limit of 5 x 107 /nc/gram of vegetaition in the absence of higher energy isoitopes.
Large gquantities could increase the detection limift 25-fold. With the present iso-
tope specirum the I-131 detection limit is 2 x 107 _pc/gram. Additional experience
will give a hetter definition of the detecilcon limit range. :

With the present isctopic spectrum NVBA measurements were only 8 per ceat higher t
the sum of the isciopes meagursd by spectrometry less I-131. That coservation fully
supports Regional Monitoring's abandoning its request for NVBA measurements now that
milti-channel gamma epnergy spectromeiry is available for making individual measure-
ments of all important gamma-emitting isciopes on vegetatiopn. High fall-out of pure
beta activities like Sr-90 will escape meassurement. However, other warning signs
are available for instituting special analyses of those isotopes when needed. In
addition sporadic Sr-90 messurements are planned.

A coincidence spectirometer was set up whichk utilizes two 5-inch-diameter 3-inch-high
sodium iodide crystals as detectors. It was found to have a counting efficiency for
point sources of two to three times that of a spectrometer using two 3-inch~diameter
by 3-inch-high crystals. On samples ccntained in nine ounce bottles, the larger
crystal specirometer had an eEf;ciency about six times greater than the smaller
erystal spectrometer for Rut0 This instrument mekes possible the determinstion
of Ru106 in vegetation samples without cnemiﬂal geparaticn. Comparisou of these
date with the miltichapgel spectrometric determinetion of Rul93_RulO6 allows the
calewlation of the RulY3 and RulO sepa:ately If present in large amounts BaldO.
Lat40 interfe es with this determination, but correction can be made using the

value for Bal#0_ja1ho obtained by the multichannel specirometer.

The study of the radicisctopes contsunt of aquatic life in the Columbia River was re-
sumed as a Jjoint effort with the Radicecclogy Cperation in order to determine the
ecological distribution of radicisotopes during a period of relatively high meta-
bolic activity. These studies will be compared with the values obtained in the
previcus study made during a pericd of low metabelic activity and will also inelude
samples of aguatic life from the Columbia River taken frem the plant to the Pacific
Ocean. In order to facilitete the counting of small organ samples the three inch
well crystal detector on the 20 channel specirometer was calibrated for samples
contained In a swall vial and for the lsotopes found in reactor effluent water.
This instrument, the 100 channel spectrometer and the coincidence spectirometer will
be used in the study.

Investigations were begun on the measurement of bremsstrahlung rediation from beta
emitters as & quantistive method of analysis using a sodium iodide crystal detector

SRl
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and a milti-channel analyzer. Practical application of this gounting method was made
for the Metabolism Operation in a rat feeding experiment. 3r?% 90 vas measured in
rat food and feces by bremsstirahlung counting in the presence of Ca*5 apa crdl also
pregsent in the feed, The crl wvas measured by gamma counting. These studies showed
that hard beta emitters can be measured by bremsstrahlung counting without chemical
geparation. This greatly simplifies analysis of certaln types of biological samples.

The sensitivity of the direct spectrophotometric determination of nitrate ilon at
204 ma was increased to allow a detection limit of ©.002 ppm in the absence of
interfering ions by using 10 cm quartz window cells and a photo-muitiplier attach-
ment on the Beciman DU spectrophotometer. This procedure requires removal of in-
terfering ions. This appears to be possible using exchange or precipitation on a
cation exchange column loaded with silver ion. Successful development of this pro-
cedure will simplify and improve the detection of movement of underground wastes.

Geclogy and Hydrology

Geologic mapping ad]acent to the Yakime Ridge on the west side of the Hanford Works
disclosed Touchet beds dipping radially outward from that uplifted mountain mass.

A ved of volcanic ash high in those beds was tentatively correlated with an ash bed
farther north definitely related (University of Washington) to an eruption of
Glacier Peak and dated by radiocarbon snalyses on adjacent peat beds as 6800 years
0ld. The Touchet beds thus suggest uplift of the range probably to historie time.
This discovery is a corollary to the previcusly unrecognized but now proved tectonic
deformation of the type Ringold sediments. The youthfulness of the mocuntain ridges
ig emphasized and accordingly the possibility that Hanford may be in a still more
earthquake-prone ares thar previously believed.

The Touchet sediments change appreciabiy in ccontent and appearance from north to
south across the Yakima Ridge anticlinal axis, partizularly across tke southeast-
ward buried extension of that ridge and indicate the presence of the ridge prior to
Touchet time. Tracing »f the ridge by all possible means, inecluding the change in
composition; assists ir the determinaticn of whe possible effect cn natural ground
waters on the project and on the possible directisn of movemen®t of radioisotopes in
thcse waters.

Ground water pumping tests were conducted iz twe wells o determine the transmissi-
bility of the glaciofluviatile aquifer extending southeastiward of 200 East Area.
Very high permeabilities were previocusly irdicated in tnis area by the rapid move-
ment of tracer materials in the ground water ard vy the elongation of the 200 East
ground water mound. ig high permeability i3 borne out by the coefficient of trans-
missibility values of 2.0 x 106 and 2.9 x lO6 ga;/day/ft resuiting from these tests.
The field coefficient of permeabiliy estimated from these data is from 5C,000-
65,000 gal/ft2/day.

The volume of sediments artifically saturated by the rising water ¥able in the
period from 1944 to 1957 was determined from the changes in ground water contours
during that period. The rising water fable is ascribed entirely to the effect of
plant operatiorn. The total volume saturated during the pericd was determined to
be 6.2 x 1010 cu. ft. The total volume of water discharged to the ground was

3 x 1010 gallons. On the assumption that ncne of the water was lost by evaporation
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or discharge to the river, the "wetted porosity" of these sediments wag calculated
. to be sbout 6.4 per cent. An estimate of the influence of the 200 East and 200 West
Area operations individually resulted in wetted porosity values of 7.2 per cent and
6.0 per cent, respectively, indicating the degree of variation that may be antici-
pated in this aquifer characteristic. The wetted porosity represente the volume
fraction of the sediments comprising pore space that would £il] with water when the
sediments are saturated. The specific retention capacity of the sediments repre-
@nts the volume fraction of the sediments oceupled by water that would not drain
from the sedimants for a specified pericd of time. The specific retention capacity
is therefore always less than the wetted porosity and generally would be less than
one-half of the wetted porosity. Thus the specific retention capacity of the sedi-
ments examined is probably leas than 3 per cent. This contrasts with the 10 per cent
value presently used in specifications for "specific retention" disposal and indi-
cates the degree of further restriection which may be required.

Unsaturated flow experiments utilizing refined techniques permitted the determina-
tion of the moisture content exponent in the modified Darey equation (c-values)

with considerably improved assuraace and precision. Pifteen determinations of ¢
resulted in an average value of 3.93 t 0.05 on the 9% per cent confidence level.

The improved precision evident with these new techniques will permit additiomal
unsaturated flow studies tc promote understanding of the movement of wastes downward
through the scil from a disposal crib.

Scil Chemistry and Geochemistry

Further laboratory research substantlated the effectiveness of calelte for removing
radiostrontium from wastes containing phosphste ion. Tt was found that limestone
exhibited the same reaction for removing strontium as other forms of caleite but
some tests pointed to a somewhat lower effectiveness of limestone, probably as a
result of significant impurities in the sample tested. The reaction proceeds
equally well in distilled water solutions of radiostrontium and in 40 per cent NaNO3
solutions. The apparent lack of competition with other cations in the solution
marks the reaction as belng other than ion exchange. There is evidence that the
capacity of calcite for removing strontium is increased as the particle size of the
mineral decreases, indicating that the reaction probably ocecurs on crystal faces.
The reaction appears to tend toward complete removal of strontium, being limited
only by the availability of phosphate ions. Factors affecting reaction rate remain
to be studied.

Study was initiated to determine the reaction mechanism by which radiostrontium is
selectively adsorbed by calcite crystals in the soil. The reaction appears to
differ from a normal ion exchange reaction by its dependence on the presence of .
phosphate anion in the system and by 1ts non-conformance with equilibrium require-
ments. The mechanism postulaeted involves the incorporetion of phosphate ions into
suitable positions on the calcite crystal vacated by carbomate ions, followed by a
growth of strontium phosphate on these activated sites. This mechanism will be
tested by use of P32-traced phosphate solution.
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Fileld Apparatus Development i

The ground water directiom-velocity instrument was returned to the field and tested
in a screened well. Mechanical performance was satisfactory but the conductance
probe gystem did not indicate the flow through the well expected from other work.
Improvement in electrolyte composition or method of release iz indicated.

Ingtrument tubing for use with the in-well permeability testing packer was received.
Solenoid valves and a vacuum gage were received for use with the water deaeration
gystem. Two F & P variable area tube flow meters and a Kates C.1 - 1 g/m flow
regulator were ingtalled in 202-U Building. This gystem provides accurate water
measurement and control for various model studies.

Designs were made for & cable or wire line measuring device. Such an instrument

has long been peeded to measure cable payout and takeup for accurate placement of in-
well equipment and samplers. With the advent of shaped charge perforsting, it is
very important that the charge carriers be precisely positioned in the well. The
measuring device consists of a calibrated pulley, pulley housing, flexible drive
shaft and a mechanical revelution counter. Measurement c¢f payout or takeup to

0.1 foot should be possible.

The scintillation well probe was converted from a spectrometer ingtrument to an in-
tegral count instrument. The CRM acceptance range of counting rates may limit the
use to relatively low levels of active material in wells.

Radioisotopes in Reactor Effluent

Research to study the formation of As76 in reactor effluent by the addition of 107*
ppm stable arsenlc to the cooling water through a reactor tube was delayed because
of Teactor qperating conditions unfavorable to the experiment.

The adsorption of radioisotopes in reactor effluent on suspended solid material in
the river was investigated in a preliminary way. A sample of silt deposited by the
river was shaken in a sample of reactor effluent for ore hour. The sili adsorbed
b per cent of the radiocactive material; Np23Y, Crot, Cu®*, and Ma>6 were among the
isotopes most readily adsorbed. GQuantitative evaluation of this adsorption will
assist with eveluation of the hazards of reactor effluent discharged to the river

%; , ; J
/ /v

Manager
Chemical Research & Development

VR Cooper:bp
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A.

B.

Organization and Personnel

On August 1, 1957, the new L-L Operntion, Radiocecology, was formed from
personnel previously in Aguatic Biology and Biological Analyses Operations.

J. J. Davis was appointed Manager of this new component.

TECHNICAT, ACTIVITIES

FISSIONABLE MATERTALS - 2000 PROGRAM

BIOLOGICAL MONITCRING

Samples of terrestrial and aquatic organisms are routinely collected and
assayed for radicactive contamination released to the atmosphere, impound-

ments, and the Columbia River.

Atmospheric Contamination

Concentrations of I3l in thyroid glands of jack rabbits are tabulated

belew in deereaging order:

qc I13l/e thyroid

Collection Site Average Mazxcimum
East of 200 East Area 2 x 1072 2 x 1072
West of 200 West Area 2 x 10-3 2 x 1073
100-B Area 1 x 1073 3x 1073
One mile SE of Redox 8 x 10"h 1 x 1073
Meteorology Tower 7 x 1074 9 x 10~
Prosser Barricade 7 x 10~k 8 x10°
Four miles SW of Redox 3x 104 3Ix j0-U
Five miles SE of Redox 8 x 10~ 5 x 10~M
Route 25, mile 3 9 x 107U 5 x 10~k
Wahluke Slope, ENE I x 10k b x 107k
Wahluke Slope, N 3 x 107h I x 10k

Trend
Factor

-3
-3
-3
-3
-11
-3
- 9%
-1
~15%
=13

#The last four trend factors compare values with samples obtained in
June rather than July because collections at these stations were

made bi-monthly.

These values are substantially below those of last year, by factors of

2 to 30 in most instances.

Concentrations of mixed fission products were present in rabbits as

follow:

ac FP's/g sample
Sapple Tyoe Average
Bone 5 x 1072
Feces h = 10~5
Liver L x 107

Trend
Factor
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Swamp Contamination

Ho samples were collected.

Columbia River Contamination

The contamination levels during August for beta emitters in small fish which
serve as an index for other aquatic forms, whitefish which are an important
spert fish, and in birds which inhabit the Columbia were as follows:

Sample Collection uc beta emitters/g wet wt. tissue Trend

Type Site Average Maximum Factor
Minnows (entire) Hanford 2 x 1072 2 x 1072 - 23
Whitefish flesh Priest Rapids 3x 10"5 Tx 10-5 - 2
Whitefish flesh McNary 2 x 10-5 2 x 1074
Swallows Hanford Res. 3 x 1073 7x103 - 5
Shorebirds " 2 x 10-3 &x 103 - 3
Terns " 2 x 1072 b x 1073 - 7
River ducks " 2 x 10°3 3 x 1073 - 5
Mergansers n 5 x 10'h 1x 10732 - 2
Culls " L x 1o°b 2 x103 . 2
Herons n 5 x 1075 7 x 1070 -

The activities for minnows were between two and three timeg values for the same
period last year, whitefish from Priest Rapids were four and one-half times
greater, and most birds were from two to six times greater.

Effect of Reactor Effluent on Aquatic Organisms

Young whitefish continue to be subjected to four per cent strength reactor
effluent and to an equal gquantity of the effluent which is varied in concentration
to simulate conditions which may exist when the flow of the Columbia River
fluctuates widely during each 2li-hour period as a result of power production

at Priest Rapids Dam. At the end of three months, there is yet no indication

of any adverse effect due to effluent levels being tested or to a difference

in effect in either of the two effluent conditions.

Further results on the temperature sensitivity of young whitefish show no

new trend. At this season, water temperatures 2 C and 3 C above normal for
the Columbia have not significantly increased mortality although a considerable
effect was noted last winter for the incubating eggs.

BIOLOGY AND MEDICINE - 6000 PROGRAM

METABCLISM AND TOXICITY OF RADIQACTIVE MATTZRIALS

Biological Chains

Water in a pond which was spiked with Csl37 to a concentration of 6 x 1073 pe/ml
was decontaminated by a factor of 9,500 within 56 hours due to biclogical means.
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411 forms of biological crganisms in pond concentrated the Cs137 and a large
amount of the original activity has become accumulated in the mud.

Research on the accumulation of Ru106 bg aquat%c organisms was initiated
Augnst 5. At that time, 10.3 mc of RulD6_Anl06 yere introduced into a
pond containing water, algae, and fish.

The data indicate a gradual decrease of activity by the water. Contamination
of algae rapidly increased and then decreased. Recent samples have shown
increasing amounts of activity, however. The contamination of fish have been
increasing since the study began.

Zinec

Zn®5 is retained in bone and pelt of rats with a half-1ife of about 150 days

over a peried of 10 to 100 days post-injection. Over this same peried the
half~life in the viseceral organs and muscle is 20 to 25 days. Total retention
after 100 days amounts to about 10 per cent of the injected dose with nearly

all of this present in the bone and pelt. The 150 day half-1ife in bone is about
gix times longer than the value currently employed in establishing MPC's. 1In
studies of Zn65 absorption from the G.I. tract, the addition of inert zinc
carrier was shown to decrease abgorption by a factor of approximately four when
zinec concentration was increased by a factor of 1,000.

Strontium

An experiment was completed measuring the effects of time and dietary calcium
on the deposition and retention of chronically fed Cab5 and 5r%0 in mature rats.
The rats were pre—cgnditioned for L weeks on 0.1%, 0.5%, and 2.0% calcium
diets. Sr%0 and Cal> were added to the diets and animals sacrificed after

3, 6, 13, and 24 days. The ratio of Sr/Ca deposition in bone was shown to be

a function of both time and dietary calcium level, decreasing between the 3rd
day and 24th day sacrifice groups by about 1/3, and inc¢reasging by a facter of

3 from the low to the high calcium groups. While percentage depeosition of

both Sr¥0 and Cal® was decreased by increasing the total calcium level in the
diets, this effec¢t was not stoichiometric and was much greater in the case

of GaES than Sr¥C, These results bring into question the legitimacy of
interpreting Sr70 hazards in terms of Sunshine Units and diserimination factors,
without consideration of actual Sr?0 or inert calcium levels.

The statistical analysis was completed on the data from an experiment
designed to test the applicability of calcium gluconate as an isotopic diluent
of strontium in lambs. The addition of calcium gluconate to three times the
normal concentration of milk reduced the sr89 deposition in bene by about

50 per cent, confirming our previousreport.

(The addition of Na gluconate to the milk more than doubled the liver
deposition of srd9 compared with the control group or the groups fed Ca
gluconate. This interesting but probably insignificant observation remains
unexplained. )
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Iodine

In order to determine if the lowest radiciodine regimen of 0.15 mec a day may
be responsible for the gradual reduction in thyroid uptake, the &3-year-old
control ewes were fed (.15 pc/day until apparent thyroid equilibrium was
reached. The thyroid burden exhibited at equilibrium in these controls is
precisely the same as that manifested in the group of the same age expesed to
0.15 pc/day for their entire lifetime. This serves to confirm the observation
that 0.15 pc/day is non-damaging under the conditions of our experiment.

Cesium

Results of the LOO-day sacrifice in the chronic oral csi37 experiment showed
noe gignificant changes since the 300-day sacrifice.

Cerium

Experiments were initiated to ﬁﬁudy the distribution in the geonad and other
tissues of Celllt - Prlhli, Cellli has recently been reported in Wisconsin milk

samples.
Plutenium

An experiment was completed camparing the effectiveness of zirconium citrate

and EDTA separately and in various combinations for removal of plutoniium
deposited in rats 30 days prior to initiation of treatment. Treatments were
given for two two-week periods with a week of no treatment in between. EDTA
alone was as effective as any of the combinations tested and considerably better
than zirconium citrate alone. The most effective ‘treatment reduced the plutonium
content of the animals from 59% in the controls to L7% in the treated animals.
These results demonstrate the ability of EDTA to remove fimmly deposited
plutonium. Howewver, the rate of removal was considerably less during the

second two-week treaitment period, suggesting that further continued treatment
would have been relatively ineffective.

In short-term experiments, the chelating agents Chel DML] and potassium acid
saccharate were found to be less effective than EDTA in the removal of
plutonium. Purther tests with Chel 330 showed that it left about 1/3 as much
plutonium in the bene as was left after treatment with equimelar guantities
of EDTA. Purther studies with Chel 330 are planned. It has the disadvantage
of being somewhat more toxic than EDTA.

Radioactive Particles

Five hundred days affer intratracheal injection of Rul®80 into mice only one
per cent of the RulCO remained. Two-thirds of this was in the lung.

Short-term retention and distribution studies following inhalation of Rul060;
particles (0.01 to L microns in diameter) by mice are complete, It was observed
that the amount oresent in the gastrointestinal tract immediately after expcsure
increased with the duraticn of exposure up to at least two hours. Immediately
after a ane-hour exposure, approximately 20 per cent of the amount inhaled was
present in the lung, one per cent in the trachea, and 3U to 4O per cent in

the G.I, tract. About 30 per cent is present in the upper respiratory tract
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and the remainder ig assumed to have been exhaled. Twenty-f
exposure only 10 to 1lb per cent of the inhaled amount was present in the lung
and about 5 per cent in the G.I. tract.

The training of dogs to breathe from an exposure chamber is continuing in
preparation for inhalation experiments with Pu2390, aerosols.

Dialysis of strontium’® sulfate particles in isctenic saline solution indicate
there is no marked migraticn of Y90 from the particles upon decay of Sr90,

Gastrointestinal Radiation Injury

One day after x-ray exposure of the abdominal region of rats to 1900 r

the desoxyribonucleic acid content in all sections of the G.I. tract was
reduced by anproximately 50 per cent. The reduction was 35 per cent after

3 days. Oxygen consumption of the ileum was markedly depressed, while that

of the colon was relatively unaffected, and the jejunum was stimulated
approximately 25 per cent. Further studies on these findings are planned. In
all previous irradiations of the exteriorized intestine, the intestine has been
expogsed only from a point several inches below the stomach. Animals have now
been exposed with the stomach and the entire small Intestine exterioriszed.

At the same x~ray dose the survival time of this more thoroughly exteriorized
group is not less than that previously noted when the amount of intestine
exposed was net so extensive.

Relative Biological Effectiveness

Preliminary studies of nen-irradiated yeast cells indicate that the concentration
of ENA in the suspending medium is large enough to be satisfactorily measured
with the Beckman Spectrophotometer. No evidence of DNA could be found although
there was a suggpestion of the presence of ATP. The concentration of RNA in

the suspendine medium will be utilized in evaluating the effects of x-ray

cn permeability of the yeast cells.

Populations of the haploid strain of yeast were found to contain 16 per cent
of the cells deficient in cytochrome. ZX-rays appear to have a greater effect
upon the cytochrome gdeficient cells than on those which have the "normal"
cytochrome, Differential sensitivity of cell populations to radiation will
be studied further using additienal techniques for dividing these cells into
groups for testing. '

Genetic Effects of Metabolized Isotopes

No report.

Uptake of Radiocactive Substances by Crowing Plants

Bzans, grown in pots to which Sr?X and "ecarrier! Ga012 were added in the

same concentrations as previously tested by the Neubauner method, show

no depression of SroC uptake by the addition of CaCly. The concentration

of Sr%0 in the plant material was appreciably greater than previocusly reported
for barley seediings grown by the Neubauver method.

1231539

HEA Kormberg:es



(]t

HW-52303

T34

D6

Wt
‘ga-onNT ‘d-S0L1
¢3-QoT ‘100t

+ f3oTobe BSNOSTP opstourly ueg *TOUNSN
pue sBuiyesu SATV pue *Jtlen ‘03TY OT®d UOSUBH “n "M
aquooMay *T STIIND qe saeded jusseud f £y TSIDATUR PIOJUBLS L6/0€-62/g pue STARQ °‘p °f
gyN ‘saeyyTug
Teudoquy Uo Hurassul sTout 11T ‘7uowsy

goj Senag ‘W'Y 10 geqqTUMON-qNg Pusly frQeq [BUOTAEY SUUODILY mm\cwimﬂ\m uosdwoy], *9 *H

s gpueTdsuel] MOXJIEBW BUOQ

sey uyny °*Top *41 uo AJoM 93E 81100 syusy “edpTy A¥g CINMO
rgH1d Jo uTEI}S styodruelpuy
- wtox *pe9 “4q mou ssnogyg  ‘Auedwog N-d ‘SQET POTILY

eatO0 PUSYIY DUBTAAST) UOTUSAUOD VAWY LS/Me-ET/§  OHFEID L M

SNOLL VIIvISNL M3HIO Ol SLISIA

aT11eas ‘squeqnsuc) *qudy
oy 3ae2quioy °y¥'H squfw sSnoSTE  UOTTWeR PUE usTy  *ozo0g 6e/9 prbnog *1 Loy

0Od¥H OL SHOLISIA

POYISTA ered pejoequoy 3TIETy JI0F UOSESY SEOLPPY PUE RS Sy
sBuTpIIly  PBIOWIISeY  TeUUOSISJ pequaseadsy UCT3RZTUEBIQ Jo smeq
pue sealy 0] 88800V 10 Aueduog

cI071STp OTH PU® S3ISTA 8318XJ0  °7

1237580



D, Lectures

a. Papers presented at meetings

J. J. Davis, "The Yispersion of Radicactive Materials by Streams: with
spacial reference to the Columbia River," American Institute of
Biological Society Meetings, Stanford University, Palo Alto, California

(4ugust 28, 1957).

W. C. Hanson, "Accumulation of Radioisotopes from Fallout by Terrestrial
Animals at Hanford, Washington," dmerican Institute of Biclogical Society
Meetings, Stariford University, Palo Alte, California (August 28, 19%7).

E. Publicatians

George, L.A. Jr., Patricia L. Hackett, L.K. Bustad, "Leukocytic Response in
Lambs Exposed to Whole-Body X Irradiation," An. J. Vet. Res. XVITI(48),

631-633, July 1957.

Marks, S., L. A. George, Jr., and L. K. Bustad, "Fibrosarcoma Involving
Thyroid Gland of Sheep Administered I131 Daily," (Cancer 10, May-June 1557.

LR UARE L plin
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OPERATICNS RESEARCH AND SYKTHESIS OPERATION
MONTHLY REPORT

August, 1957

DRGANIZATION AND PERSONNEL

Dr. R. L. Basmann reported for work on August 28 as an Operations Research
Anslyst in the Operations Research function.

QPERATIONS RESEARCE ACTIVITIES

Economic Studies

Studies of methods of economic evaluation of capital expenditures were continued.

Matrix Methods cof Cost Allocation

Using cost data for the Hanford Laboratories for the month of March as an example,
the inverse of a 88 row allocation watrix was obtained. Arrangements have been
made to discuss this example with cost accounting personnel. A report describing
the method and its advantages 1s being prepared.

Attitude Survey

Coordination of the fortheoming plant-wide attitude survey continued. All
aspects of the survey up to the distribution of the questionnaires to employees
have been completed.

Paperwork

A member of the Operations Research function participated in the IPD paperwork
clinics conducted by W. Engesser of Oregon State College. Close liaison has
been maintained with Qffice Procedures to provide assistance in the development
of an initial attaeck on the HLO paperwork problem.

STATISTICAL AND MATHEMATICAL ACTIVITIES IN SUPPORT OF RESEARCH PROGRAMS

2000 Program - Fissicnable Materiels

Coeting and Jorrosion Operation plans a long term experimental program to
determine which Al1-Ni-Fe-Ti-Be-Zr alloy, among those which are within certain
alloy limits necesgary for reactor use, minimizes corrosion. Experimental
designs were suggested for the project which make possible rigorous statis-
tical analysis at various stages of experimentation. After all experimental
alloys are assayed, estimation of the minimum corrosion alloy is als¢o possible,

Further analysis was done on recent corrogsion data to determine whether or
not the range of applicability of the present uniform corrosion model can be

S temind, DECL WMEB
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4000 Program - Reactor Developuent

A member of Non-metallic Materials Development; Fuels Development Cperation,
was given mathematical assistance ¢n a procedure for finding the corrected
distribution of intensity across an x-ray diffraction line. Mathematically,
the problem was one of solving the convolution integral equetion

P

h{x) = f £{y) glx - y) dy

-

for the unknown functicn £{x}, if the functions hix} and z{x) have been
nmumerically determined at equally spaced intervals by instrumental obser-
vations.

6000 Program - Biology and Medigine

Discussions were beld with interested personnel concerning various statistical
problems asgcciated with the use by the Bicicgical Analysis Jperation of the
electron microscope to estimate the size distribution of specific particle
popuwlsations. A statement of the variability asscciated with the more common
methods of estimation was supplied. ’

Further discussions were held with Bicliogy COperation perscnnel concerning the use
of statistles in econtinuzd investigaticr of +ae izotoric dilution hypothesis

as an expLanaticn of strontiuwm-calecium depszition in bone. JUne possibility
curregntly being investigated is tze simulaticon ~f the lscosoplie dilution
phenomenon with an appr,priate prozabililty midel. The average valilile properties
cf several probvabilliiy wedels, 4l extensicns ¢f *We red-blask ball model
mentioned in the July report, have bLeen comparsl witn ampiricsl evidence.

The Experimental Animal Farm Cperation va.e ;'y soneluded an investigetion of
the effectiveness of f'a as a preventor of -7 1zprsition in skeep. Bone and
liver dats are currently being ansiyzed Sor -ignificant Uiehors.

STATLETICAL AND MATHEMAYZZAL AT VITURES FUR TR PPRULLIT DEFARIMENTS

FIELS PREPARATCCN TEPANTMEWT

Preocess Convrol

Quality Control perstanel pave ilssued a2 repdlt poeseniing 4 revizaed method of
reporting desfructive test results in their mononly Quality Repcrt. This
repert incerpoerated reccmmendations of IndustTial Statistics personnel, and was
based on the use of contrul charts.

The penetration testar is an instrumsnt w-ich is designed to reject L and E slugs
when the minimum $ubte wall thickness is btelow a specified level. 1In practice,
this tester also rejecns 2 large nmber 28 acceptable slugs. as has been deter-
mined by stripping some of rhe sl:igs rcgeﬁ.:i o *re penstration tesgter. Con-
sideration is being given the protlem ~f 29l v&glﬁg the axze:zgive number of
acceptable sTaga that are srrconecuz.y being - ified 2. rejlecns.
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& significantly large number of ruptures of slugs from one canning line
prompted a request by Quality Contrcl personnel for anmlysis of operational
data to determine whether or not this line differed from the others with
respect to canning conditions (temperature, silicon content, ete.). Data
for this anelysis are presently being collected.

Process Experimentation

In view of preliminary rupture experience of slugs with Hunter Douglas cans,
‘an analysis wes mede of reject rates for the period during which Hunter
Douglag components were used to determine whether or not such reject rates
were significantly different.

Work is proceeding on conducting a process capability study of all quality
cheracteristics.

IRRADIATTON PROCESSIRG DEPARTMENT

Rupture Analyses

An snalysis of rupture experience data was performed in order to compare slugs
canned with sluminum components from different vendors.

Considerable date are being reviewed in order to investigete the relationship
that may exist between slug reject rates and subsequent slug rupture rates.

Production Test Design and Analysis

Production test PT-613 was concerned with the evaluation of the effects of de-
lay time before quenching on the dimensionsl distortion of irradiated fuel
elements. Two charging patterns were utilized, one inovolving mixed charges

of slugs canned using four different delay times, and the other consisting of
full charges of each type slug. Results of the analysis of dats from this pro-
duction test were reported. {Document HW-51919 RD to W. K. Kratzer, 8-13-57,
"Effects of Delay Time Before Quenching on Dimensional Changes of Irradiated
Fuel Elements.”)

Produetion test IP-2-A involved partisl E-N loadings of solid and cored metal.
In addition, 8 tubes of normal sclid metal were subjected to post irradisted
measurements to serve as controls. The primery purpose of the test was to
compare the behavior of the solid E-N slugs with the cored. (Confidential-
Undocumented letter to W. K. Keatzer, 8-9-57, "Dimensional Changes of E=N
Loedings - Solid and Cored Metal.")

A graph useful in interpreting the results of run-to-tupture tests wes prepared.
This covered the situations where the null hypothesis i1s not that the two metals
are comparable with respect to rupture rates, but rather that one metal is
better than the other by a factor of k.

A further study was made of the accuracy and precision of the B-Basin profil-
ometer with respect to warp, ellipticity arnd diameter readings. Sixteen brass
standards were first calibrated by instruments in the 300 aree and were sub-
seguently meesured on the B-Basin profilometer. The results indicated the

1237541 ﬁfg* oo
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presence of apprecisble biases. Recommendations for utilizing results were
made. (Unclassified letter to K. E. Fields, 8-19-57, "Present Biases and Pre-
cisions in the B-Baain Profilometer.”)

Qther

In an effort to simplify the procedure for cbtaining some of the results related
to determining optimum tube powers,work is being done on developing suitable
nomographs and other aids.

Several apalyses were performed to investigete the difference observed between
the proportion of defective tubes from different lots.

CHEMICAL PROCESSING DEPARTMENT

Final Product Specifications

The analytical error components (dilution and titration) required for demon-
stration of minimum plutcnium content of refabricated War Reserve weapon parts
were re-estimeted using all data obtained since April, 1957. The revised
acceptance limits for fabricated parts were reported to CPD personnel.

The feasibility of using alternate methods of meeting customer specifications
is belng investigated, since dissatisfaction with the present working speci-
ficaticna on refabricated parts still exists.

To aid in the detection and control of possible biases in the weighing and
titration steps of plutonium content measurements by the 23L4-5 Laboratory, the
introduction of suitable standards by Process Chemistry personnel is being
attempted. The lack of such stendards has made it very difficult to isolate
certain blas sources in the past.

Data on security violeticons and radiation inecidents are veing evaluated for the
Employee Relations Operaticn in hopes of determining key factors that are posi-
tively correlated with frequency of incidents.

OTHER STATISTICAL AND MATHEMATICAL ACTIVITIES

Activities for Other Operations

Mathematical consultation was provided to a member of the Data Processing
Operation on methods to be used in solving an inhomogeneocus partial differ-
ential equation. PFurther advice was given on the numerical interpretation
of the special funetions which were encountered in obtaining the solution.

Revised conversion equations for Pu formation and U-235 consumption are being
developed for SS Meagurements personnel. Once adopted, new bias eguations

will be necessary in order to remove the bias introduced by the use of average
exposures. 3Since it appears that these equatlons can be very closely approxi-
mated by nth degree polynomials, the generel method for estimating the bias
correction term was developed on that basis. {Unclassified letter to D. W. Hoba,
7-31-57, "Genersl Method for Computing Bias in Conversion Equaticns.")

(2317545
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Assistance was provided the Industrial Medical Operation in designing & sample
survey to determine what percentage of the total work force would be expected
to participate in the Asiatic Flu vaccination program.

Activities Within ELO

Integral calculus type computations were done for personnel of Coating and
Corrusion Cperation in connection with instrument design for future experi-
ments.

Btatistical evaluation of Pu deposition deta for HAPO personnel was completed

in August. Agreement cof the data with a random accident type probability model
mekes possible confidence interval estimates of the number and severity of

future Pu incidents. Information is alsc svailable at the individual level on

the probability of surpassing 100% MPC within a period of fixed length given

a certain percent of MPC initially. Results of the study were sent to interested
personnel of the Radiation Protection Operation. (Unclassified letter, 8-23-57,
"HAPO Persconel Pu Depositicn.”)

Radiation Protection Cperation requested agsistance in determining & statistically
rigorous method of utilizing positive Bilomssay data tc estimste deposition. The
Problem can be phrased as & Jjoint confidence region estimstion of the parameters
of a Fredholm type integral eguation. Proper choice of the dates to collect the
Bioassay samples reduces this formulation to an easily solveble quadratic pro-
gramming problem. Work continues in this ares.

A differentisl equation, expressing the rate of change of the molarity of a dy-
nemic solution as & function of intake and cutlet solution molarities was sclved
for Chemical Development Operation {Unclassified letter to J. L. Carroll, 8-26-57,
"Derivation of Molarity Function.”)

Chemical Effluent Technology Operaticn requegted assistance in evaluating a
definite integral of a damped Bessel function in connection with waste behavior
in a s#cil eolumn, The problem was transformed into an equivalent one invelving
the non-central Chi-Square distribution. A table of values as a function of two
parameters is being prepared from existing information on the non-central Chi-
Square distribution.

Statistical and Methematical Research and Development

A mathematical investigation of the efficiency of iterative median estimation
schemes was initiated. Calculation of efficiencies has been reduced to a rou-
tine computer caiculation.

The distribution of the statistic max {|x|, |y/!, |z ] ) where x, y, z are the
ordered sum of n random permutations of the integers -1, 0 and 1 was investi-
gated as a possible tool for effecting distribution free guality control on a
group of three machines. The problem wasg reduced to finding the distribution
of the length of a two dimensional random walk confined in an equilatersl tri-
angle with one absorbing and two reflecting barriers.

Computaticn of occupancy probabilities was concluded in July. The first draft
of a formal HW report of the probabilities in tabular form and an explanastion
of their use is being prepared.
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Closed expressions for '!'.he evaluation of two determinants whigarose in a
statistical problem were obtained. Although the determinants were of arbi-
trary order, their particular structure permitted their evaluation as solutions
of linear difference equations.

The neécesgsary and sufficfent conditiona on the ccefficients of a particular
‘quadratic form sc that the form would be positive-definite were obtained.

CFFSITE PROJECTS

Preparation of the final report on Operétion Pool is essentially complete,
and the report will be lssued during the first week of September.

OFFSITE VISITS AND VISITORS

A. de la Garza, 3. A. Levin and M. Schwinn of Union Carbide Nuclear Company,
Ozk Ridge; visited with J. B. Work on August 7, 1957 for a discussion of
Operation Pool and certain aspects of cascade operation.

Allen Butterworth, Tom Whitten and Kirk Fox of the AEC Office of Operations
Analysis spent August 8 discussing combined operations €concmic anslysis

with C. A. Bennett and J. B. Work.
U il vy

C. A. Bennett, Manager
OPERATIONS RESEARCEH & SYNTHESIS

CAB: jbk
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Orzanization

BW-Z 2 L DEC]

o significant changes in organization occurred.

Force Summary 1-31-57 8-31-57
Exempt 4z yp
Nonexempt 188 185
Total 230 227

B. ACTIVITIES

Radiation Monitoring

Monitoring coverage was provided for Construction, Hanford Laboratories and
Relations end Utilities without incident. Minor difficulties with stack contamina-
tion on subcontractor equipment was encountered at Purex. Routine air samples in
the 231 Building led tc the discovery of several sources of plutonium causing abnor-
mal gir contamination. Gross amounis of plutonium were handled with good control
in the 325 and 3706 buildings. A 0.5 curie Csi37 source was used in tests in the
321 tank farm without difficulty.

HBigh-level (10 r) pencil dosimeters and crystal dosimsters were placed into service
as part of the emergency and civil d=fense momitoring programs. The crystal dosim-
eters vhich have & maximum range of 600 r are installed in 614 buildings on and off
the project.

A detailed report of Radiation Monitoring is contained in HW-52312.

Regional Monitoring

The average daily emission of 1131 was 1.0 curie as compared tc 1.7 curies in July.
The dally averasge emission rate for the last year is 1.2 curies, 1131 deposition
on vegetation ranged from < 2 1o 5 x 10-6 pe/gn. A composite sample from ten loca-
tions between Coeur d'Alene, Idahe and Great Falls, Montana was higher than local
samples by a factor of 20 and was attributed to bomb debris fallout. A small emis-
sion of radioactive perticulates occurred during a Redox stack flush. The emission
exten%g for gbout one-halt mile in a southeast direction and primarily consisted
of Ru .

Gross beta activities in the Columbia River were generally higher than in July and
reflected the reduced river flow rate. Isctopic analysis of raw water at 100-F
showed an average of < 4.,0% of the continuous cccupational MPC. Raw water at the
Pasco filter plant was essentially unchanged and showed an average of < 0.7% of
the continuous occupational MPChr. Water taken from the recently completed Ranney
caissons which now supply Kennewick water indicated a filtering action resulting
in about 10% of the beta emltter activity normally found (5 x 10-6 pefec) in
Kennewick raw water supplies.

1231548
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A detailed report of waste disposal monitoring is contained in HW-52411.

Exposure Evaluation and Records

Four cases of suspected tampering with personnel meters have cccurred in the last
four months. These cases have resulted in doses up to 9.2 reds being assigned to
four individuals since the doses to the film bedges appear valid. One such sus-

pected case occurred in August. An IFD employee's badge indicated a dose of 9.2

rads for a one-day periocd,

Badge films for 234~5 Building employees whose total 1957 dose (January to August)
exceeded 1 roentgen vere re-evaluated taking into account recent modifications in
low energy X-ray calibrations and dose to eritical organs.

One case of minor (< 1% MPL) plutonium deposition was confirmed in August. The
total number of cases of plutonium deposition on record is 206.

Exposure histories for eighteen former employees were prepared for off-zite trans-
mittal.

The informel request for self-service badge racks and badge house medifications was
submitted to the AEC. A detailed study was initiated on the several proposals for
expediting movement of employees through the main badge houses. This study was in
response to the task force reviewing the security practices on the plant.

During July and August, approximately 2,100 roving or central badges were estab-
lished. The progressive adoption of this system has r<--1lTed in the reduction of
vadge films processed since Jamuary, 1957, from 54%,00U to 33,000 per month.

Radiological Development

Arrangements were made to incorporate the newly adopted mixed energy dosimetry
method used on 234-5 exposures into the electronic data processing routine. Prog-
ress was made on the scope design of the badge processing machine. Adoption of
the exchange badge system which is in progress will greatly facilitate development
of an appropriate device since monility wiil not be necessary.

Prototype bioassay flask containers were modified and tested for acid resistance,
durability, strength, washing and sterilization. Results of all tesis were satis-
factory. Design modifications and specifications were completed, and invitations
w0 bid were prepared. An order will be placed for 1,000 of these boxes during
Septenmber, bids permitting.

A Protective Clothing Standards Study Group was estapblished to assist in prepara-
tion of BAPO protective clothing standards in conjunction with the HAPO Standards
Council.

A small-scale trial run of reactor rear face piping decontamination was completed.
The decontaminant (Turco 4306-B) was introduced through the rear face header on the
extreme fringe zone of the H reactor. The decontamination cbtalned was highly
effective. A careful balance of water pressures allowed the decontamination solu-
tion to pass through the header, pigtail and nozzle without entering the process
tupes. The decontamination observed indicated a reduction in dose rate by a factor
of two as a minimum, and, in the case of some components, virtually complete elim-
ination of the source of radiation. A large-scale test was planned for 3eplemver.

1237549
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A requisition for 100 GM meters was processed as part of the long-range procurement
and replacement schedule for portable insiruments. Four radium sources, which were
in excess of needs, were prepared for shipment to the University of California
Radiation Laboratory. One new 0.5 curie radium source (E-6l5) was received for use
in the second calibretion well.

Garma calivration of film wes extended this month to accemodate the 1o and 58 kev
energy components encountersd in 234-5 Building.

Radioclogical Consultation

Several documents, papers and bulletins were reviewed and comments returned to the

interested parties. Of particular interest was a draft of a proposed modification

of Handbook 59 which amplifies with more specific details the preliminary statement
on external dose limits which was issSued earlier this year by the NCRP.

The depth dose curve for 17 kev gamma reys was obtained and exposure limitations
to plutonium workers reviewed. Since the bone dose from this energy is negligible,
<he dose in the gonads becomes limiting as long as the eyes are protected. FEqua-
tions for limiting the gonads to 3 r in a field of mixed 17 kev and harder radia-
tions were devised and applied to the case of external dose from plutonium.

Radiological Stendards

The first report of the American Standards Association Z-54 Section Subcommittee
on Permissible Contamination Levels of Industrial Materials was received and comments
on the influence cof this report were returned to the subcommitiee.

A modified permissible limit for exposure to the gamma radiation emitted from
metallic plutonium was issued. The modified limit separately considers the known
17 kev gamma component and relates the effects of this component to the BAPO film
badge and to the critical organs involved. The modified limit continues as 3 r

per year at the criticsl organs, but provides edministrative flexibility by allow-
ing an ipdividual's permissible limit to be based on his exposure to the separately
deternined gamma radiation components present at a particular work loeation. FPrac-
ticel application is found in 234-5 and 231 buildings.

Internal Exposure Studies

A program for routine isotopic analysis of contamination on environs vegetation
was initiated. This coupled with examination of the dletary habits of residents
of the West should eventually permit evaluation of envirens dose from consumption
of foodstuffs.

Columbis River Studies

Several actuml or potentiml activities on the Columbia River are receiving appro-
priate atiention. These include the dam under consideration by the Benton and
Franklin Counties Public Utility Districets sbout four miles upstream from the 300
Area; the pulp and peper plant planned for location at Attalia, 1l miles down-
stream from Pasco; and the uranium ore refinery operated by the Dawn Mining Com-
pany at Ford, Washington. The refinery has ammounced 1ts readiness toc buy ore.

Its wagtgs~are_djischarged to the Columbia River.
.ai ? 33ﬁ53%§0 ‘EE;II'
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C. EMPLOYEE REILATIONS

Safetx

There were twe medical treatment injuries for a frequemey of 0.55.

Securitx

No security violations occurred.

Suggestions

Radiation Protection persomnel submitted nine suggestions, none of which were
adopted.

Beneficial Moves

Three beneficial moves occurred including the transfer of R. G. Clark to Reactor
Engineering Development Operation. :

Relations

One grievance, outside of HLO, concernmed the administration of radiation exposure
within the weekly permissible limit. The need for close working relationships
between components was clear in order that inconsistent practices could be avoided.
A monthly functional meeting was instituted for all Radiation Momitoring managers
on the plant to promote better communicaticns.
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REGIONAL MONITORING

The general findings are summarized in the following:

Average
Activity Activity Density Trend*
Sample Type and Iocation Type ue/ee : Factor
Drianking Water and
Related Materials
Benton City Water Co. Well alpha 1.2 % 10'8 -
100 Areas beta (0.06 to 5.9) x 10-6 +2
200 Areas beta (0.4 to 1.2) x 10-7 -
Pasco, Kenmewick, McNary Dam  beta (< 0.7 1o 2.8) x 106 -
Backwash Scolids - 1

Pasco Filter Plant beta 2.7 ¥ 107" we/gn +2
Backwash Liquids - 6

Pasco Filter Plant beta 2.5 x 107 --
Anthracite, Sand Filter -

Pasco Filter Plant beta 6.4 x 107% e/ em +3
Other Weters and
Related Materials
200 West Wells beta <2 x 1077 to 3.6 x 1073 -2
200 East Wells beta <2 x 1077 to 6.9 x 1072 --
Wells Near 200 Areas beta <2 x 10-T to 1.2 x 1076 -
Outlying Wells _ beta 2.1 x 1077 --
Cclumbia River -

Hanford Ferry beta 2.2 x 1077 -
Czlumbiz River -

Below Reactors heta 1.9 x 1072 --
Cclumbia River -

Paterson to MeNary beta %,5 x 1077 --
Columbia River - Mud beta (0.1 to 5.0) x 1074 +2
Raw Water - Operating Areas beta (< 0.003 to 1.6) x 10-7 +3
Reactor Effluent Retention beta 13,060 to 38,000 ug/sec/reactor --

Basins to River (2,2 to 8.8) x 1073 -
Reactor Effluent Retentiocn alpha < 0.04 pc/sec/reactor --

Bazins to River <5 x 1077 --
I-131 in Farm Wastes to River I-131 1.2 x 107° --
I-131 in Columbia River -

Hanford 1-131 3.9 x 1079 --

* The trend factor shows the n-fold increase (+) or decrease {(-) frcm last month,
where the values of n less than 2 will not be noted,
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Average
Activity Activity Density Trend*
Semple Type and locaticn Type ue/ce Factor
Atmospheric Pollution
Gross Alpba Emitters alpha (<2 to 5) x 210°15 -
Gross Dose Rate =

Separations Areas beta-gamms ©-5 to 2.5 mrad/day -2
Gross Dose Rate -

Residential Areas beta-gamme O.7 mrad/day --
Active Particles -

Separations Areas beta (3.1 to T.1) x 10-13 --
I-131 Separations Areas I-131 (0.2 to 1.0} x 10-12 -
I-131 Separations Stacks I-131 1.0 curie/day --
Ruthenium - Separations Stacks Ru-103-106 < 0.02 curie/day --
Active Particles - Wash.,

Idaho, Ore., Mont. -- 0.00k to 1.8 ptle/m3 +50
Active Particles - Project -- 0.001 to 0,098 ptle/m3 --
Vegetation
Environs of Separations

Areas I-131 (<2 to b,1) x 106 ue/em -3
Residential Areas . I-131 <2 x 10 pe/gm --
Eastern Washington and _

Oregen I-131 <2 x 10® ue/am 6
Fission Products Less I-131

Wash. and Ore. beta (0.6 to Tyo,) % 072 pe/gm -7
Alpha Emitters -

Separations Areas alpha (< 0.3 to 8.2) x 10™7 pe/em --

* The trend factor shows the n-fold increase (+) or decrease (-) from last month,
where the values of n less than 2 will not be noted,
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RADIATION MONITORING Hanford Minor & Major Year to
laboratories Construction Others August Date
Special Work Permits 1881 31e 233 2431 21, 605
Routine and Special Surveys 12bd 509 269 2022 19,895
Air Samples 2062 109 143 2314 13,325
Skin Contamination 3 & 0 9 156
#*Class IT Radiation Incidents Q 0 Q 0 1
*#Clags II Radiation Incidents Q 0 1 1 5
EXPOSURE EVALUATION AND RECCRDS
Gamma Pencils Pencils Paired Readings Paired Readings Lost
Processed 100-280 mr Qver 280 mr Readings
August _ 141,400 9 10 7
1557 to Date 1,801,826 99 99 (=
300-L Area
August 19,ké2 7 L o
1957 to Date 61,010 17 8 3
Beta-Gamme Film Bedges
Badges Readings Readings Readings Lost Average Dose
Processed 100-300 mrads 300-500 mrads Over 500 mrads Readings Per Film Packet
mrad{ow) mr{s)
August 33,174 768 28 6 96 1.50 5.35
1957 to _
Date 370,522 5,315 219 56 603  1.66 3.62
3low Neutron Pencils _
Pencils Paired Readings Paired Readings Lost
Processad 4-12 mrem Over 12 mrem Readings
August 3,050 4o i6 1
1957 to Date 20,216 270 g2 1k
Fast Neutren Film Badges Badges Readings Lost
Processed Avove 50 mrem Readings
August 820 1 0
1957 to Date T, 564 b 10
Bioassay August 1557 to Date
Plutonium: Samples Assayed 1126 oloo
Results above 2.2 x 10-S pc/sample 30 245
Fission Product: Samples Assayed 1212 10391
Results above 3.1 x 102 pc FP/sample 3 13
Uranium: Samples Assayed 519 3232

*Radiation Monitoring Operation Customers
Total Plant
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Uranium Analyses Following Exposure Following ¥eriod of No Exposure
Units of 1077 pc U/ce Units of 10-7 uc U/cc
Number Number
Sample Description Maximum Average Samples Meximum Average Samples
Fuels Preparation 17.02 2.68 10k 7.10 2.08 43
Hanford Laboratories 7.84 3.62 13 5.09 2.8 11
Chemical Processing 26.87 5.43 111 25.26 2.75 92
Chemical Processing* 124.0 14,14 30 86.03 21.24 10
Special Incidents 4.36 1.68 4 -- -- --
Random 0.3k 0.34 1 - .- --

*Samples taken prior to and after a specific Jjob during work week.

Tritium Analyses Auggst 1957 to Date
Semples Assayed 0 29

Thyroid Checks

Checks Taken 27 280
Checks Indicating .0l uc o L
Hand Checks
Checks Taken - alpha kg,076 L3y, L79
- beta-gamme L6,134 403,450
CALIBRATIONS
Number of Units Celibrated
Portable Instrument Calibration August 1957 to Date
CP Meter 1,017 . 8,382
Juno 346 2,88k
GM 1,308 11,105
Others 161 1,399
Total 2,832 23,770

Personnel Meters

Badge Film 1,824 17,6558
Pencils 7,230 39,535
Others 143 1,452

Total 9,197 58,645
Miscellaneous Special Services 459 3,265
Total Number of Calibrations 12,488 85,680

A. R. Keene, Manager
ARK:bh : RADIATICN PROTECTION
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LABORATORY AUXILIARTES OPERATION
MONTHLY REFORT - AUGUST, 1957

General

Safety performance of the Operation was considered satisfactory as ilndicated by
the Minor Injury Frequency Rete. The rate conmtinues to fall within the estab-
lished contrel limits and is 3.12 for the month, down from 3.92.

The absenteeism rate remained at 3.6 per cent, the same as the previcus menth,
This rate is slightly ahove the expected rate but not significantly so.

There were no pecurity violations charged to the Operation. This represents con-
siderabie improvement over July when there were three.

One unit Jjurisdictional grievance was filed in the Technical Shops. The Step I
answer was not satisfactory to the aggrieved. A unit grievance was filed by an

FPD sign painter protesting the assignment of certain work in the Drafting Cperatilon.
Several grievances were filed by FFD maintenance personnel involving assiganment of
work to Construction Operation. Step II discussions of these grievances are pendlng.

Facilities Engineering Operation

There currently are 35 active ELO "Equipment” and "Plant Acquisition and Construc-
tion" projects. Of these 12 are under constructiorn, 10 are in the design stags,
and 13 are being prepared for, or ere awaiting, AEC approvel,.

Project activity has been initisted on all budget items for FY 1958. Budgeted
"Equipment” and "Genersl Plant” projects are being reviewed and integreted with
those of other BAFPQO components. These efforts will result in equitable allocation
of funds and will allow proper planming of project activity.

The first meeting with menagers of other HAPO departments and operations working

in project sctivities was held on July 12, 1557. It was declided meetings would

be continued at monthly intervals. The purpose of these meetings is to discuss
mutual problems and subjects common to project activities at BAPO. Subjects dis-
cussed at the first meeting were personmnel plans, integration of projescts, practices
of estimating snd financing, project materials handling, procedurss and relations.

A time gtudy of drafting work has been made and tested on a "dry run” basis., This
study is a result of requests by customsrs for drafting services by only the faster
and more expsrienced drafitsmen snd designers. This condition became acutes during
May and June when sconomy measures weres being exerciged in HIO. It is believed

a fixed time (or price) per drawing will allovw 2 more equitable assignment of work
in the drafting room with the quality of product maintalined and at a rate that is
uniform. This method 18 now being used in our drafting cperatiocm. '

Project activities are summarized on the attached report. Cherts have been printed
showing the plemmed schedules for scope, design, procurement and construction for
Plant Acquisition and Improvement ectivities.

The AEC was apprised of the scope of work on Project CG-747, Plutoniwm Fabrication
Pilot Plant. The Commission mades suggestions on the scope and due consideration
heg been made by CEO, It is plamned to submit the Bcope of work to the Commission
for this project during the early part of September.

1231557 UNCLASSIFIED
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A design review meeting was held to review the scope of work om CA-T49, High Level
Radiochemistry Facility, with representatives of CEO and HIO present. Cost esti-
mates indicated certain economies would need to be made. These may be posaible
by better utilization of adjacent space and utilities and possibly by reducing
the cells from three to two.

A meeting was arranged by Comtract Administration for HAPO departments and opera-
tions project and financial personnel to review the General Plant Project actlvities
for FY 1958 and to recommend a method of equitably allocating anticipated available
funds. Ko definite conclusions were reached, sxcept it appears HIO's portion of
this budget item will be sbout $700,000. A firm list of work indicates HLO needs
about $1,000,000 of General Plant funds; therefore, steps are being taken to estabd-
lish an order of preference for HLO projects,

A revised estimated sxpenditure pattern by quarters was developed for HIO's Plant
Acquisition and Construction Projects and was transmitted to Contract Administration.

The status of Jobs under $5,000 indicates these are being completed at a more rapid
rate. This is primerily due to an increase cof personnel in the engineering group.

A brief of these Jjobs 1s as follows for the yeer since FEO has been active: 29 jobs
have heen acted upon and closed out;3 jobs after study resulted in Informel Requests;
and 13 jobs after study resulted in Project Propeosals.

The status of 21 Jobs remaining active is as follows:

Job No. Title Status
9000k Contaminated Waste Chute,327 Bldg. Hold pending customer's decision.
80013 Thermal Expansion Layout Requires scoping by customer; no
work can be startad at present.
80015 Portable Vacuum System Apparatus %o be purchased.
9001T X-Hay Diffraction Sample Requires sccping by customer; in-
aztive a* prasent.
0020 Impact Tester BRequlres szopipg by customer; in-
active at present,
90028 Modification of Elevator,327 Bldg. Inactive ar present.
90048 Fabrication and Ins+taliastion of Work Order fo be written to C.O.
Pig Feeder 3talls, 14leF Bldg.
30C50 Mcdifications tc Master Slave Eeid up; ipdividuals zoncermed on
Manipulator vacation.
50051 Repair and Relocation cf Hoods, Plant Forces Work Review submitted;
329 Bldg. awaiting decision,
90052 1C0-F Aras Pasture Work Order issued to C.0.
30053 Winteriza 108-F Train Shed Air Work Order issued to C.0,
Conditioner
90054 Ingtallation of Heating Cable and Plant Forces Work Review submitted;
Insulation - Manure Auger, 1k1-N awaiting decision.
Q0055 Whole Body Animel Counting Room, Plant Forces Work Review submitted;
141-F Bldg. awaiting decision.
o055 Breathing Air System, 141-FS Plant Forces Work Review approved;

proceeding with work; FEO job
folder closed out.

UNCLASSIFIED
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The Shielded Cave in 325 Bldg. (AR-57-HLO-47) is 75 per cent complete. Total
expenditures to July 31 were $16,894. Remeining balance of funds is $4,436.

The landlord and building engineering group performed work on the following:

a) Repairs to 306 Bldg. heating and ventilation gystems.

b) Study of surface water drainage on sowth silde of 314 Blag.

¢) Review of over 2000 dravings of facilitles and voiding of over 500
as obsolete.

d) Assistance in compilation of Research and Development facillties at
HAPO (Secret Document HW-51969).

e) Reply to = space survey questlionneire presented by University of
Californies Radiation Laboratory.

Other landlord activities are as follows:

a2) The 207-5 Retention Basin Instrument Bldg., which was imadvertently included
in the HLO Plant Accounts at the time of reorgenization, was transferred
to CPD, 200-W Area, thus relieving the HLO landliord of accountability,

b} An order was issued to the Photography Operation to photograph each HLO build-
ing at BAPC, Prirnts of these photos will be Included in 2 lendlord brochure
of sach bullding. The Clessified Documeniz Review Office has ruled such
photngraphs as “"Unclassified" but will not permit aerial photographs in
this categery.

c) An unfinished boat dock, located in the desert morth of the 300 Arem was
removed from HLO Flant Account records by means of a Property Disposal
Request. Work on the dock and dredging of the Columbia River bank for
meorage was dope in 1955. The HLO landierd is relieved of further accounta-
bility.

d) Negotiaticns have been opened with AEC Property Management Branch to obtain
custody of the bulldings and facilities now usad by U. 5, Geological Survey,
located near the main entrance to 200~E Area, The facilities will be used
as 8 headguarters for well drilling operations. USGS is expscted to vacate
the facilitims within 90 days.

Twelve purchase requisitions were processed in en estimated amount totaling $6,600.
Three bid reviews were made.

Code water tanks and air receivers inm 306, 314 and 326 Bldgs. were inspected by
the third perty inspector.

The drafting operstion produced and revised about 215 drawings. The backiog of
work 1s modersate to heavy. Work in the 231-Z Bullding is very heavy and is beirng
farmed ocut to CEQ. The backlog in 17C7-D approximates 1 man year's work. The
graphics work by FEO was questioned during the month. FPresently the majority of
graphics is being farmed out o R & U, Approximately 6500 squere feet of drawings
were reproduced on the ozalid print machine during the month. Some of the major
designs in progress are as followa:

8) "Re-design of Hanford Slave Masnipulator” - JE Jelacie, Engineering Designer -
CL Boyd, Enginser. The reason for the re-design, %o lncreese the handling
capacity from 3 1b. to 20 1b.

URCLASSTFIED
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b) "Annular Dissolver, 321 Bldg."” - KM Kammeyer, Draftsman - JJ Shefcik, Engineer.
.The design dravings on the Annular Dissolver were drawn up prior to fabrice-
tion of & smell scale model of a slug dissolver, This dissolver will be
tested in 321 Bldg. If successful it will be a part of 800,000 production
lins installation in 200-E Area,

¢} Poison Splins Disposal Piping "C" - WD Leahy, Design Draftsmen - F. Mollerus,
Engineer., This particular job is a part of Poison Spline piping arrangement
on the front elevator of 105-C.

d) As-Builts on 321 Bldg.- Piping, Architectural and Electrical - IG Sagerser,
Design Draftsman - G. Pltzpatrick, Engineer. This Job is being pushed by
the 321 Bldg. manager prior to extensive project changes.

o) ETR Basket Arrangement - RC Carlson, Enginsering Designer - D. Kaulitz, Engineer.
CEO designed the ETR process tube; HIO was required to supply the basket arrange-
ment design. '

£) 14-Ton Radiometallurgy Laborastory Cask - KM Kammeyer, Draftsman - WS Xelly,
Engineer. Portographs were run on H-3-580hk sheets 1 - 4. Revisions were
made in the portographs to make the cask feasible for use in the radiometal-
lurgy building. New drawing nupbers will be assigned.

g) Profile Column Sempler - Engineering Designer, RH Somerville - RT Alleman,
Engineer, This drawing was made at the request of LJ Lucas to enable the
shops to clarify the union dispute over jurisdiction between the millwrights
and sheet metal workers., The delineation on the drawing presented to shop
by Mr. Alleman was vague and incomplete; therefore, Mr, Kelly was unable to
assign the work to the proper craft.

h) Comparison Fission Chember - Engineering Designer, RH Somerville - Engineer,
Friesen. Design and preparation of shop drawings to provide Fission Chamber
which could he operated as a vacuum cr gas filled for the purpose of expoaing
samples to metron beams; comparison readings from sampiler with existing data.

1) RC Carlson has designed the following jobs and has been assigned the responsi-
bility of following them through the 328 Bldg. shep: Cryostat, Quick Disconnectis,
MTR Baskets, "B" Block, Refrigerated Cask, Vac. Arc. Melting Furnace, Hot
Storage - 326, Pipe Rack - 326, ETR 3" x 3" Critical, Proposed Basket ETR,
Propesed Withdrawal Tool, ETR 9" x 9" Critical,

Technicai Shops Operation

Total producitive time for the month was 11,230 heours. The total shop work backlog
is 20,501 hours of which 40 per cent is scheduled to be compieted by October 1.
Overtime worked during the month was 2.1 per cent (387 hours) of the total avail-
able hours.

Distribution of time was as follows:
Man Hours % or Total

Fuels Preparation Department 1820 16.2
Irradiation Processing Department 2208 19.6
Chemical Processing Department 1184 10.5
Hanford Laboratories Operation 5303 52.6
Construction Engineering Qperation h o1
Miscellaneous 111 1.0

Customer demands for service remained firm in all components of the cperation. A
near optimum backlog exists in the Glass, Optical- and Electromic Shops, with the Machine
Shops carrying a backlog approximetely 25 per -ent above wha*t is considered tc be optimum.

1237560 UNCLASSIFIED
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Safety and security performance was ronsidered sstisfactory with no major violations,
Absenteeicm decreased from 3.5 per cent in July to 2.5 per cent in August,

Technical Informetion Operation

Reorganization plans for the operation were completed and effected September 1, 1937.
The following changes were made:

1) The Branch Files Operation was combined with the 300 Area Classified Files
Operstion. The new component is the Document Distribution and Files Operation.

2) The Technical Publications Operation wes combined with the Abstracting and
Bibliography Operation. The new component is the Reports, Reference and
Publications Operation.

3} The Document Classification-Declassification Operation was eliminated. A
Speciaiist, Classificaticn-Declassification will report directly to the
Manager, Technical Infermetion.

The ratio of supervisors teo direet ccmtributers changed 11.2 %o 7.5 per cent.

Work continued on programs to reduce marginal services provided by Technicel Informa-
tion. Coincident with the recrganization the 20C Area Branch Files is being discontinued
on September & and the number of clerks in the 70O Area Files and the 100 Area Flles
will be reduced tc two each., Further reductions in the periodical routing service

are planned. :

Considerable planning has been required in order to aszomplish the personnel changes
made necessary by the reduction of the Teczhnical Information work force and the red-
organization. It appears that ROF‘s will not be necessary but in some cases & reduc-
tion in job grade may be reguired since present job classifications will not always
fit available cpenings.

Comments were suppiied to HOO on AEC proposed revision of AEC Manual Chapter 3202
"Reporting and Dissemination of Information Resuiting from AEC Regearch and Develop-
ment Activities”., The revised chapter requires the cstegorization and stendard
distribution of all informml research ani development repcris, It was pointed out
that the Chapter was unsatisfactory in its present Sorm because (1) it would flood
the AEC with a large number of informal] research ani development reports of question-
able usefulness, {2} put an undue publishing and editing burden on the contractors,
and (3} hamper the free use of informal reports so necessary to sclentific communi-
cation,

A proposed system for a simplified IBM system of document control is being studied.
Bagically, the system would {1) separate from the present EDPM system the on-plant
circulation of documents and handle this function in the Clessified Files with
simpler EAM equipment and (2]} set up in IBM a document control system for the
total site sccountability. This audit system would be based on primery records
furnished by the Classified Files and would be used to prepare inventories to be
certified by the Files,

A preocedure for field routing of documents was prepared and tested, Eight secre-
taries, representative of five BAPO departments and operations, were asked to

URCILASSTIFIED
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review the procedure and prepare samples of the routing forms. The results of the
test show that the system is workable and would probably be used in offices where
there is genuine need for it. However, many secretaries said they would prefer
returning the documents to a Files office unless the re-route was urgent.

A booklet "Facts are Tools"™ was published and distributed to all exempt employees.
The booklet gives the raferencs resources and services available from the Technical
Informetion Operation. Persomnel Practices Operation, Relatioms and Utilities,

are planning to use thes booklet in their Ph.D. Recruitment program, and 150 copies
have been supplied to them.

The Chief, AEC Patent Branch, has requestad that procedurss be instituted for send-
ing all unclassifled deocuments and papers to the Patent Branch for a patent review
pricr to unclasgified release. There is some guestion as to the intent of +the re-
quest, l1.e., does it spply to all Unclassified documenis and papers or only those
which disclose the subject matter of an invention. Following clarification of intent,
procedures for obtaining the necessary pazent clearances will be defined. This re-
quest deoes not concern documents being proeessed for declassificaticn. All such
documents are sutomatically forwarded to the Patant Branch for raview,

A memorandum, "Classification: Reactor Preducztion Data” was distributed to the field.
It contained revised ARC ingtructions on the classification or production data for
the Hanford reactors. Although these instructicns appear to be scmewhat mors restric-
tive then previous instructions, it is not expected that compliliance wilil cause any
unusual difficulties.

The AEC Divisicn of Producticn has sxpre=ssed iss zoncern to HOO regarding certain
HAPQO reports released to the CAProgram. The pcict at issue, which directly affects
the current program of selactlon ¢f reports for tha CAProgram, i3 the use of produc-
tion information in the CAProgram. The presaus pasis i3 than indirect production
informaticn is releasable to CAP If it appears iz a research and development report
and is incidental to the main discussion. Jiarificaticn =f the uss of production
information in the CAProgram is badly nmesded.

A nev form for renewing asaigned peri-zdizal subsceriptions was designed. The new
form combines (1} an esrlier "anthorization nn renew” form Wwhich notified the cust-
cmer »f the apprraching expirstion of his assigred pari.dizal subseripticn, and (2)
the present iibrary procurement form which is uged to re-osrder the subscripticn,

It i3 estimated that the pew form will saws atou® $1C0 & year.

The inventory of Files documents in the Record Center was resumed, after a lapse of
twe months, A total of 287 boxes contairing 70,903 dccuments were inventorisd, The
. . o f PR : i

job 1is now L3 finished and will taks absut 31X more morths.

A number of new forms and procedures received attention:

1. The last copy of the duplicating crder form is being used as a& transmittal
for classified documents sent to Duplicating for reproducticn. This avoids
having to type up & separate fransmittal 1ist. The gigned copy is brceught
beck immediately by the messengers,

2. A new "Approval for Offsite Transmittal"” form was developed and placed in
Stores. This form has gone through many changes aud it is hoped that it
will now be fully satisfactory,

(237542 UNCLASSIFIED
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3. The slides which have been filed in 700 Branch File were transferred to the
30Q Files.

Approximetely 12,000 cards {10 dravers) were removed from the corporate author
file. The cards pulled were for reports from those sites which maintain & consis-
tent document numbering system sc that duplication of the corporate author file
occurred in the number file. The searcher in tha corporate author file is now
directed to the rumber file for those sites.

A heevy backlog of R & D reports which had accumulated in 300 Arsa Duplicating
during July was being repidly reduced at the end of the month. Eowever, 11 of the
26 reports issusd during August had been in Duplicating for more than a month.
Average processing time is expected tc be reduced to two weekxs shortly.

A preliminary survey of the impact of the HAPO Classification Guide on HAFO cpera-
tions and costs has been complieted. As a result of +he survey, it was recommended:
(a) thet the Classification Committee re-study the Guide tc analyze the problems
which strict conformity would cause, and (b) that the General Electric membership
on the Clessification Committee be revised tc include representatives for the
gseveral HAPO Depertments.

Work Load Stmtistics

_July = _August
Documents routed and discharged 21,224 22,331
Documents issued 10,470 16,968
Deocuments degtroyed 1,962 3,42k
Reports abstracied 212 213
Formel R & I reports issued 2 26
Document clasgsification changes 556 1,207
Books circulated : 2,406 1,758
Pericdicals circulated 8,001 L 64ks
Volumes added t¢ the collection 325 339

Radiographic Testing Operation

The activity for the Radiographic Testing Operation continued to be a low level

due to vacations and reduction in force because of illness. Total tests performed
for the month, 648. Of the total, 4Th tests were radiograsphic exposures {including
x-ray and gamms ray exposures) and the remaiping 174 tests were supplementary tests.
Supplementary test work was done in only two fieids, eddy current and ultrascnic
testing. Work was done for 14 different organizeational components incliuding all

of the operating departments. A total of 13 reports were lssued detailing test
findings with conclusions and recommended action. Radiographic Testing Operstion
wes consuited on eight different occasions for advice and information regarding
general testing thedry and applications for other than the jobs tabulated in Part II.

Part of the portable x-ray squipment {(tubs head and control consocle) was returned
to the manufacturer for modifications to allow maximm kilovoltage of 275. Special
scheduling was arranged to avold an extended down-time with the equipment. The
modified equipment was received and operated after corracting difficulties apparent-
ly caused during transportation.

Work done this month wes in four main categories: new vessel fabrication, maintenence,
censtruction and assistance in research and development programs.

1231563 URCLASSIFIED
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In new vessel fabrication, work was continued on joba started in previcus months.

The major effort was on the HA column being fabricated in the 200-West shops. By

the end of thes month major assembly had been started and checked with all of the
sub~assemblies already examinsmd. The L-cell package being fabricated in the 200-
Bast shops still continued to occupy considerable time. This Jjob has turned

out to be ocne of the largest projects undertaken by the Radiographic Testing Operation
in the total number of jointas examined. Complete breakdown will be made upon com-
pletion of the work, All of the work consists of pipe welds in sizes ranging from
1/2 inch to 8 inches in diametsr. A very minor amount of work was done on the Redax
Diszolver veing fabricated by Minor Construction forces at White Bluffs. Only miscel-
lansous piping work was done on this Job.

A number of maintenance items required the attention of the Radiographic Testing
Operation during the momth, Selected boiler lines on 211 five of the boilers at

D Area were examined for possible damage by erosion and corrosion. Resulis showed
that the majority of the lines were in reasonably good conditicn with only #two Indi-
cating need for immgediste repair. It was interesting to note that pitting sorrosian
or attack was the only type of damage found. Ultrasonic thickness measurements were
made on ancther elevated water tower to obtain an ewaluation of cecrrosion attack,

As in the other tanks examined, no sericus conditions were discovered. Work was
completed on the pressure vessel survey in the *CO-EW Area on the helium and CO»p
storage tanks. It was necesgsary to extend this work since the cone tank originally
examined indicated sericus defects in the shell and head welds, All four tenks were
found %o be in similer condition and remedial action is indicated. Work continued
in the evaluation of corrosion attack of the buried stainless steel process lines

in the Redox building. Laboratory induced stress corrosicn of stainiess steel piping
is being done to preovide standards for the evaluation of degr=e -f attack.

Cnly cone job invelving construction werk was done during the month. From the prelim-
inary results cobtained on the high temperature, high pressure piping in the KAPL-120

Locp, examinations were extended to additional joints to cobwain a mcre complete sur-

vey. Rediation levels in and around the locp continued o offer ccusiderable diffi-
culty in satisfactorily compieting <his work.

In tke area of process technology and research and development assistance increased
amphasis was evident in the examination of PRFR fuel =2lsment component materials.
Small Aiameter zirconium with and without fillers of aluminum wers e¢xamined, Some
samples of stalnless steel with aluminum filler were a_s¢ examined. Additional
dates was cbtained on the special Al alloy process tubes. Impreved eddy current
resulis were cbtainsd using new probes recently obtained for this work. With the
increagsed gensitivity, numerous indicaticns were obtesined that will need further
analysis for full eveluation. An interesting job was worked on in comnection with
graphite thermal sonductivity studies. I+ was necessary to know the exzact location
of twc thermocouples designed to be located a fixed distance apart in a graphite
rod. By exposure of the assemblies from two differen*t locations 1t was possible

to demonstrate exactly the position of the thermoccuples and tc calculate the
distance between them,

Miscellaneous work done during the month included welder gualification coupons, a

large number of experimental thermocouple ccnfiguretions cbtained from various groups,
and evaluation of the integrity of aluminum cans for fusl elements.

UNCLASSIFIED
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Testing Statistics

No.of Ft.of Weld No.otf

Component Tests or Meteriel Pieces Description
A. Chemical Processing 286 251 108 Stainless steel process
Dept. vessels and piping
B, Construction Engineering 2k 13 9 Stainless steel process
Op'n. vessel & welder coupans
€. Fuels Preparation Dept. 5 3-1/2 5 Aluminum cans
D. Hanford Laboratories Op'n. 103 618 51 Zirconium & aluminum &

stainlees steel tubing.
Composite Zr, 58 & Al
elements. Thermocouples

& graphite.
E, Irradiation Processing 230 170 68 Carbon steel storage &
Dept. 6-1/2 sq.f%t. process vessels & piping.

High pressure SS piping.
Corrosion evaluation.

648 1055-1/2 2h1
6-1/2 sqg.ft.

Laboratories Administration and Technical Liaison

Four new Organizstional and Peclicy Guides were issued. Timely revisions were lsausd
on specific sections to six existing guldes. The review of AEC Manual chapters which
are the prime responaibility of Laboratory Auxiliaries Operation was completed. The
pertinent information and procedures requiring conformance are bteing incorporated
inte the Organization and Pelicy Guides.

The following contrect was processed for approval:

Special Agreement SA-32 - Union Carbide Corporation acting by its Division,
Linde Company.

The following contrect has been closed out:
Contract No. 80-11, Speer Carbon Company.

Negotistions were conducted with Chemicel Processing Department to obtain services
under Maintensnce and Repair Contract No. MRO-8, Applied Resesrch Laborstories, for
the servicing of spectrochemical analytical instruments in Hanford Laboratorles.

£ ( Lenor

Acting Menager,
LABORATORY AUZILIARIES

LJLucas:JlBoyd:sf
1231565 -
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EMPLCYEE RELATIONS CPERATION MONTHLY REPORT

UNCLASSTFIED -1 HW-52303. L]

General

On August 31, 1957 the staff of the Hanford laboratories Operation totaled 1,159
including 498 exempt and 661 nonexempt employees. Of the total exempt employees
there were 432 with college degrees including 416 technical degrees as follows:

B M PhD
214 106 96

In addition, there are 36 nonexempt employees with college degrees.

¥The reducticn in this total this month is the result of the termination of four
PhD summer professors.

Distribution among the nine level 3 components is included in Table I.

Personnel Development and Commmunlcatlons

The Hanford portion of the AEC-ASEE Summer Institubte of Nuclear Energy was ter-
minated on August 16. A course-completion dinner and certlficate-presentation
ceremonies oo August 15 highlighted the end of the Institute.

The AEC Radiological Physics Fellowship Training Program was cencluded August 30.

Initial contacts were made during the month with A. F. Scott, AFSWF Program
Coordinator at Reed College, on matters pertaining to the trgining of the new
class of AFSWP perscnnel.

Arrangements were made to ship an assortment of radiaticr-detection instruments
to Reed College in mid-September for training and demonstration purposes.

Twenty-six Technical Gradustes and fourteen Technician Tralnees were on agsign-
ments within the Laboratories at month's end. Twenty-cpe and ten were on as-
signments in the respective categories at the end of August.

Selection of courge instructors for the three fall sessions of PBM-I was com-
pieted during the month and selection of U8 course participants was initiated.
The fall session will begin in mid-September.

The fifth session of "Understanding Pecple" was convened during the report
rericd. Nine exempt-roll personnel and one nonexempt employee are participating.

Thirty-one HLO employees were enrclled in the Relations and Jtilities course
"Dats Processing”.

An HLO instructer for the course, "Principles and Methods of Supervislion and
Leadership” was tralned and certified by a representative of the Sales Analysis
Institute of New York.

The course "Written Communications” was presented for the first time to sixteen
exempt employees in two, four-hour sessions durlng the month.

1231515
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Eighteen women employees attended "Secretarial-Clerical Training”.

Three Manager's luncheons were held for twenty-eight nonexempt employees and
fifty-six exempt employees,

Twelve HIO employees participated in the August Area Tours for Women.

Twenty-three technical articles and papers were processed for publication dur-
ing the report peried. .

Personnel Practices

Placement and Records:

All secretarial openings have been filled with the exception of cne in Employee
Relations and cne in laboratories Auxiliaries. Radiometallurgy (peration is
anticlipating four tc five openings for Engineering Assistants. It is expected
that these will be filled by employees aveilable in other HAPQO components.
There is one design draftsman opening which will present some difficulty.

Two nonexempt emplcyees were transferred to other components at Hanford. In
addition, four new nonexempt transfer requests were received during the
month.

During August there were seven 5-year and thirteen 10-year service recognition
pins awarded. In addition, one l-year, ome 3-year, one 4-year and one S5-year
attendance recognition awards were issued during the month.

Personnel status changes of exempt and nonexempt employees and transfer activi-
tles are summarized in Tables I, IT and ITI.

Suggewtions:

Seventeen suggestion awards were paid to sixteen Hanford Laboratories employees.
Awards amounted to $150. For the year to date ELO has paid seventy suggestion
awards, totalling $2,990 and representing a savings of $35,068.

Puring the month of August 30 suggestions were received representing a slightly
higher figure than would be expected during the summer months.

Bepefit Plans:

Hanford Laboratories participation in the Employee Benefit Plans as of the
end of August i3 listed below:

July August
Insursnce Plan 99.6% 99.7%
Peusion Plan 9T . % 98. 2%
Stock Bonus Plan 59. 4% 60. 2%

123757k UNCLASSIFIED
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Selective Service:

The military status of HLO employees is shown in the Ffollowing table:

BW-52303-—7r

STATUS Non-

_ Technical Technical Technical 1-A ¥*Critical TOTAL

Standby 11 30 0 1 42

Regervists Ready 20 20 6 2 48
. Total 31 50 [ 3 90
Nen-Veterans 30 3 23 b1 131
— — = ] —_— E— 3

87 29 bl 221

TOTAL 61

Deferments requests pending

Defermente granted

Deferments denied, appealed

and pending

Deferments pending at

Presidential appeal level

0

*Critical refers to those employees for whom deferments are currently belng

requested.

Deaths:

Two laboratories employees pessed away during the month.

Union Relations

Regional Monitor negotiations are continuing with the primary problem currently
being that of seniority as a result of the Company's latest proposal to the

HAMTC.

There have been no further developments in the Wonacott arbitretion case
regarding Radiation Monltor jurisdictiom.

T™wo straight swing shifts have been arranged, one in ILaboratories Auxiliaires
and one in Radistion Monitoring. The omne in Radistion Monitoring was set up
entirely for the advantage of employees desiring to attend college and in
Iaboratories Auxliliaries i1t was for the convenlence of the entire group as

well as for educational purposes.

There have been no further develcopments in connecticn with the Makl grievance,

Three grievences were recelved during Augnst as follows:

1l - Misasgesigoment of work - 231 Bldg.

HAMTC late in August.

Step IT answer was directed to

1 - Misgssignment of work - Facilities Engineering Operatlion. Step I
answer unsatisfactory and grievance has now been scheduled for Step

IT discussion.

1237577
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1 - Distribution of overtime - Technical Shops. Step I answer not
aatisfactory. '

Technical Placement

PhD Recruiting:

During the month 4 candidates visited HAPO for interviews; L offers were ex-
tended by HIO, 5 offers rejected, and 3 candidates placed on the HLO rolls.
There are 1b HIO cpen offers at the end of the month to carry over in the
1957-58 recruiting year.

A summary of PhD recruilting from September 1, 1956 to date:

Offers Cn
Cases Con- To The
sidered Viaited Visit Extended Accepted (pen Rejected Roll

751 112 35 66 18 1k 11
A statistical summary of HAPC PhD recruiting activity appears in Table ITI.
Included are 1) carry-over offers of which 5 are acceptances and on the rolls
(b-HLO, 1-IPD) and 6 rejections.

Health and Safety

During August, Laboratories perscnnel worked a total of 187,072 hours with no
disabling injuries. Since September 1, 1956, a total of 2,258,80L hours have
teen completed with no disabling injuries. Council Safety Awards for the com-
pletion of 264 comgecutive days without a diszabling injury on May 22 were dis-
tributed this month.

There were 25 medical treatment injuries with a frequency of 1.34 as compared
to 2.15 last month. For the year to date, the frequency is 1.77.

Fire runs were made to HIQ buildings for the following incidents:

1. A fluorescent lamp ballazt in a store room of 329 Bldg. burned out.
2. A gasket in a steam line ruptured, actuating a deluge system in the
321 Building tank farm.

No damage or loss was recorded.
Ten security viclations in August made the 1957 HIO total Th.

HLO was represented cn a physical security task force, which decided that cur-
rently the best approach to facilitating access to the various HAPO areas was
to explore the feasibility of a system, wherein, both the health and security
badges can be taken home by the employee or can be combined into one instrument.

A study was made of past security performance which established the need of
foreceful support from Level 3 management, the desirability of commmnicating
te a2ll deocument holders the most effective means of aveiding viclations, and
the advisability of establishing more formalized, mandatory procedures to
assure better performance.

1237518
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A study was made of acceptable methods of recomciling the reporting of retro-
active injuries with administration of the Safety Awerd Program.

An HIQ recommendation was prepared stating preference for carefully monitor-
ing the record of all obscure injuries on the date an award is attaioed, then
closing the records so that an award cannot be Jjeopardized by a past injury.

The Specialist, Health and Safety participated extensively in providing con-
sulting and educational services tc Laboratories persomnel during the month.

In August only 78% of the monthly quota of medical exams was completed owing
to the absence on vacation of a high percentage of scheduied employees.

Salary and Wage Administration

Salary reconciliation work was carried on at HAPO during August concurrent
with visits by salary administrators from Atomic Products Equipment Depart-
ment and Light Milltary Electronic Equipment Department.

A rough draft copy of the proposed performance appraisal has been prepared

in conjunction with other HAPO salary and wage components and has been forwarded
to level 2 and 3 HLO managers for their review., It is expected that the final
gpprroved appraisal form will be used during the year-end annual appraissl time.
Effective August 1, a new level 4 component, Radioecology, was added to the
Biclogy Operation. The appropriate approvals and transfer of personnel were
accomplished concurrent with the same date.

Due to vacation schedules, no suditing functions were performed for the month.
The followlng position changes were effective during the month:

Position Changes -- 2
Positions Added .- 2

The HIO attltude survey questionnaires were received during the latter part
of the month and have been prepared for mailing %o all HIO personnel during
the first week of September,

The major efforts of the Specilalist, Wage Administration were devoted to per-
forming the union relations functlons while the Manager, Union Relztions was

on vacation.

Manager
Employee Relations

TG Marshall:tr
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VISITORS T VISITORS TO HAPO

Name: E. F, Bradford

Date of Visit: August 1, 2, 1957

Company or Organization Represented: Atomic Products Equiptment Department
Reascn for Visit: Salary Reconciliation

HAPC Personnel Contacted: R. D. Tillson

Access to "Restricted Data": None

Areas and Bulldings Visited: 703 Bldg., 700 Area

Name: J. C. Bartholomew

Date of Visit: August 5, 6, 1957

Company or Organization Represented: Light Military Electronies Equipment Dept.
Reason for Visit: Salary Reconciliaticn

HAPO Persoannel Contacted: H. A. Paulsen, R. D. T™llson

Access to "Restricted Data”: None

Areas and Buildings Visited: TO3 Bldg.

UNCLASSTFIED
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TABLE TIII. IMPLOYMENT - TECHNICAL PERSONNEL STATUS

I. Enployment
Non—Exempt Employment Status July Aug. Non-Exempt Transfer Requests July Aug,
Requiaitions Transfer Cases
At end of month 17 26 Active cases at end
Cancelled 3 1 of month L7 L6
Received during momth 10 17 Cancelled 3 1
Filled during month 14 7 New during month 3 b4
Candidates Considered Transfers effected 3 4
Total Applications 1 3 Plamed Transfers
Total Tranafer Request Effective during month 3 1l
frem other at HAPO 7 9
Total interviewed 0 0
IT. Technical Personnel Placement
Ph,D, Reeruiting = (Campiled by R&UO for all HAPO)
VISITS TO RICHIAND QFFERS On
Cases con=- To OCpen #* ¥* The

_gidered Extended Visited Visk Imvite, Extended Accepted Open Holl
Engineering:

Chemjcal 67 35 15 2 é 9 2 2 1
Electrical 23 g 2 2 - 2 - 2 -
Mechanicsl 27 17 8 3 - 8 2 3 1
Metallurgical 43 2 g 1 7 5 2 1 1l
Civil 2 - - - - - - - -
Science:
Chemistry 243 85 36 6 5 26 3 L 2
Physics 246 nz 31 21 15 22 L L 3
Math-Stat, 49 1k L - 1 1 1 - -
Other L7 9 7 - 1 6 4 - 4
M —k — - = .= 2 2 = X
TOTAL 751 305 u2 35 35 8l 20 T I3
#0ffer totals include 12 carrr-overs from the 1955-56 season with 3 acceptances
not on the roll as of 9/1/56 and 6 open offers at that time,
BS/MS Fxperienced Recruiting - HIO
YIS17S._ 70 RICHLAND QFFERS. On
Cazes con- To Cpen *® ¥* ’ The
gidered Extended Visited Visit Invite Extended Accepted Open RHeoll
Engineering: '
Chemical 16 7 3 - - 1 - - -
Flectrical- 30 15 g - - L 2 - 2
Mechanical 36 23 15 - - 5 3 - 3
Industrial 7 4 3 - - 3 2 - 2
Metallurgical 22 14 8 - - 6 I - I
Ceramic L 3 3 - - 4 1 - 1
Other 16 5 2 - - - - - -
Science:
Chemistry 31 & 2 - - 3 2 - -
Physics 15 7 5 - - 2 1 - 1
Math-Stat, 6 4 3 1 - 3 2 - 2
Other 51 2 2 - - - - - -
TOTAL 234 90 5% 1 = 31 7 —

= T 15
*0ffer totals include 2 carry-overs from 1955-56 season not on tl’ie roll as of 9/1/56.
1237581 UNCLASSTFIED
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TABLE IV, Exempt Transfer Cases

Angust July Total

Active cases at begimming of month 17 16
New cases: Initiated by employee 3 2
Initiated by managementst 2 1
Cazges reachivated — -_—
22 19
Cases closed: Transfers: Within HIO b
Within HAPCO : 2
Cther G, E. 13
Withdrawn 2 19
Terminated 1 — 12
51 17 50
Active cases at ggg_of month 21 g&
Total cases (Includes those inmditiated prior to 71

and since 9/1/56)
Initiated by employse
Initiated by managements %%

#* Includes ROF's, itransfers proposed by employee's management., and requests
from other G, E. departments.

TARLE V, Tnion Relations

Grievances Processed - September 1, 1956 to date

Total processed 30 (includes 2 non-unit grisvances)
Step I
Answered satisfactorily 17
Pending time limit 1
Step IT
Pending Stesp II discussion 1
Pending Step IT answer 0
Answered
Pending time limit 2
Satisfactorilys=¢ 9

3+  Step 1 grievances which Council indicated a desire to discuss at Step IT not
scheduled for discussion within three months ars considered settled at Step I.

=+ Step IT grievances in which the Council formally applied for arbitration but
for which no further action is taken within three months are considered settled
at 3tep II.
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FINANCIAL OPERATION MONTHLY REPORT
August 1957
Compiled by Members of the

FINANCIAL OPERATION
HANFORD LABORATORIES OPERATION

Perscnnel
There were nho personnel changes in the Financial Operation during August.
Activities

General Accounting Operation

Letters seeking AEC approval or agreement were prepared covering the participa-
tion of Dr, R, F. Foster in the Symposium in Naples, Italy and for the partici-
pation of Hanford Laboratories personnel in the Naticnal Academy of Sciences

Study.

An inquiry was received from APED, San Jose, relative to the possibility of their
billing HLO for comsultation services, and a reply incorporating certain
modifications to thelr proposal was prepared and forwarded to them.

Due to the limited funds available tc Hanford lLaboratories for attendance at off-
site courses and seminars, Level 3 managers were regquested to furnish thelr
estimated FY 1958 requirements in order that a priority iListing might be
established.,

An exemination of a request for bid gquotation received from APED covering the
fabricetion of uranium pellets by HLO indicated that this activity would require
AEC approval under Article II, Section 8 {b) of the Prime Contract. A letter
requesting approval ls 1n process.

Equipment funds applicable to the 6000 Program were allocated to the level 3
operations. Funds requested, plus FY 1957 commiiments, totaled $206,000. Funds
available per AEC Financial Plan are $80,000.

A tentative alloeation of $3,376,000 for equipment in support of the 2000 Program
has been recelved from Contract Administration. Allocation of these funds to-
level 3 operations, based on priority requirements,; will be accomplished early

in September.

Funds available to Hanford Laboratories Operation for attendance at meetings of
professional avd trade societies durivg FY 1958 have been allocated to level 3
components. The allocation is based on the number of professional personnel in
each component weighted by the supervisory levels within the components.

1237583
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The methed of reproducing pocket size cards is belng revised to eliminate the

photographic reduction process effective with cards to be issued for the month
of August. This will reduce the cost significantly and expedite the issuance

of the cards. The size of the card will be increased from 3" x 5" to approxi-
mately 4" x 7",

Reports of findings in connection with the physiecal inventory of uninstalled
eatalogued equipment in the custody of Leboratory Auxiliaries Operation and
Biology Operation were issued during the month.

The Laboratory Auxillaries COperatlon inventory which consisted of 379 pleces of
equipment, valued at $8633000 had only one missing piece of equipment --- a
refrigerator valued at $100. Pifty items valued at $32,000 were physically
located during the inventory for which no records could be found.

The Biology Operation inventory covering eguipment valued at $471,000 and cou-
sisting of 618 pieces, revealed 29 pileces valued at $15,000 to be missing.
Forty-nine items valued at $29,000 were physically located during the inventory
for which no records could be found.

Missing equipment in both inventories was transferred into a special ccde to be
held until located or until the entire HLO inventory is completed. Upon comple-
tion of HLO inventory, missing equipment will be written off after processing
ef reguired documents,

The Znventory of the Hot-Semi-Works is complete and recounciled with property

records. No transfer will be made until the Commission is in agreement with

transferring the Hot-Semi-Works from operational status to that of "Plaot and
Ejuipment Held for Future Use", '

Cost Aczounting Operation

Allocation of depresiation expense applicabie to HLO preperty and that assessed
from Relatfons and Utiliti=s Operation has been reviewed and standard amcunts
have been establizhed for monthliy distribution effective with August business.
The basis used for allocating depreciation expense 13 the doliar value of end
functions Znzliudsd in the FY 1958 operating buaget, This basis was deemed best
due tc the multi-purpose nature of HLO facilitles,

The op=rating budget for Hanford Laboratoried has been zompleted and was shown
on operating rerorts issued for the month of July.

An attachment to the monthly operating cost report is planred, effective with
August reportz, The attachment will zhow, by organizaticn, the percentage of
oceupancy in each Hanford Laboratories building and the rental charge for the
current month,

A suggestion for the 2limination of all time distributicn reports, with cost
distribution bteing handled by use of IBM salary runs, was submitted by two
members of the Cost Accounting Operaticn and is currently being reviewed, Two
other suggestions submiited by Cost Accounting employees, also utilizing IBM
are being reviewed, (ne pertains to distributing ccsts of calibratiog and
maintaining portable health instruments and the second pertains to accumulating
information on the purchace of hand tools by each HLO component,
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The actusl rate of HLO general overhead for the mouth of July was 27%, however,
25% was used for distributing overhead which was based on the FY 1958 budget.
It is still anticipated that the actual rate will aggregate 25% over the entire
fiscal year,

Personnel Accountine Operation

A report of the number of Chemists, Chemlcal Engineers and related sclentific
persounel was prepared and tramsmitted to Contract Administration. The number
of employees reported will be used to determine the enrcllment fee in the
American Chemical Society.

Revision to Personnel Accounting Service Bulletin on the subject "Payments to
Selaried Employees Absent from Work" was received as a result of General
Announcement #168, dated July 26, 1957. This change will require changing
Appendix "B" to the Prime Contract and other existing instructions on this
subject. HNew delegationms of authority will be recognized upon receipt of
authority from the HAPCO General Manager.

Financial Safety, Health and Security Meeting was held on August 30, with members
of HLO Fimancial and R&U Security participating. There were thirty in attendance.

Peyments for one patent awerd and one military encampment were made during the.
month.

Auditing

The audits for the year ended July 31, 1957 were completed and a schedule for
the vew sudit year submitted to Contract Administration. Field work om the new
vearts first audit (Suggestion Plan) is nearly complete. The report will be
issued in September.

Measurements

The Measurements report for Hanford Leborstories was submitted at the end of
July summarizing activities during the first six months of 1957. Expected
figures for HLO security performance were reviewed in detail in cooperation
with the Specilalist, Health and Safety. Efforts to establish revised unit
cost measurements in Exposure Evaluation and Records neered completion.

Office Procedures

Extensive preliminary studies concerning the problem of paperwork flow in HLO
were continued with Operations Research in August, A questionnaire survey form
has been developed, with appropriste instructlons for use, and it is to be test-
checked on a trial run by a few level 5 components during early September, If
acceptable it will be used throughout HLO sbout mid-September.
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Payroll Statistics

Non-
Changes During Month Total Exempt Exempt
Employees on Payroll at Beginning of Mouth 1170 4399 671
Additions aund Transfers In 11 5 &
Removals and Transfers Out (22) (7 (15)
Transfers from Non-Exempt to Exempt - 1 1)
Employees on Payroll at End of Mouth 1 139 Log 661
Qvertime Payments During Month August Jul
Exempt $2 880 $ 6 210
Non-Exerpt (Five weekly periods in August) & 548 _71.585
$g 428 $l§ 195
Gross Payroll Paid During Month
Exempt $369 918 $366 164
Non-Exempt (Five weekly periods in August) : 2 k21 261 638
$702 339  $62g Bag
Participation ino Employee Benefit Number Percent
Plans at nth Ead Participating Participating
August July Aygust July
Pension Plan 1 072 1 073 98.2% 97.9%
Tnsurauce Plan
Personal Coverage 1 179 1 156 99.7%  99.6%
Dependeunt Coverage 716 707
U.S. Savings Bouds
Stock Bonus Plan 698 695 60.2% 50.4%
Savings Plan 96 101 8.3% 8.6%
August July
Insurance Claims Paid Number  Amount  Number  Amount
Employee
Life Insurance - - - -
Weekly Sickness & Accident 12 $ 1113 9 $ 806
Comprehensive Medical 26 2 836 29 3 635
Dependent
Comprehensive Medical 56 6 L4 _5& 5 336
Total ok $10 391 92  $9.117
Good. Neighbor Fund August July
Number participating 754 W7
Percent Participating 65.0% 63.8%
- oo UNCLASSIFIED
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Other Statistics

Cash Advances and Travel Expenses

Accounts Qutstanding at Begiuning

Chargess
Cash issued - by checks
- by currency
Transportation
Other - (Billings from other GE Components,
moving expenses, etc.)

Less:
Expense Vouchers Processed
Travel expense accounts
Other (moving expense, conference
expense, etc.)
Refund of advances
Billings to and from EAPO components - net

Accounts Qutstanding at Close

hale
September 9, 1957

4237581

37

1%
35

51

Angust
$10 721

O
= o
gl VRN
O

T b

2 726
2 628

2 634
15 765

$1L_5ko

iTE—

HW-52303- L.l
July

$ L 106
27 3 250
27 2 88k
5 o
2 Oll
17 724
13 1 895
7 130
53 5 229
(251)
1 603
33 $10 721
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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
K. C. Knoll Delayed-Action, Remote Sampler for Water.
A, 5. Wilson A Method of Promoting the Dissolution of

Plutonium Dioxide in Nitric Acid.

J. C, Sheppard The Isolation of Neptunium from Waste
Nitric Acid Solutions Using Tri-n-octylamine.

J. C, Sheppard The Isolation of Plutonium from Waste Nitric
Acid Solutions Using Tri-n-octylamine,

J. C. Sheppard The Separation of Plutonium from Uranium
Using Tri-n-octylamine,

W. L. Lyon Reconstitution of Pu-Al Alloy Fuel by
Reaction with Zinc Chloride,

W. L. Lyon The Concentration of Pu in Pu-Al Alloy Fuel
Material by the Removal of Al as the Aluminum
Sub Fluoride.

. 0 D ben )/
A !k
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