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Research and DeveloDme??t 

Progress of work generally for product deTartments was favorable. 
of delay occurred when experi-mental facilities operated by others were not 
available as early as eeected. 

Some degree 

The strenuous efforts to briag expenditures to the Sudget limits began to 
take effect, but the situation vi11 be a trying one for the balance of the 
fiscal year. 

The Commission uas aavised of addi%ional areas of research and development 
activities in vhich the Laboratories believe that a real contribution can 
be made. ?lans were mde to ?resent these items in a formal way for AiLler 
consideration. 

1. Reactor and 3els 

Substantial progress wes made by several off-site vendors in developing 
processes for production of 3-D-F-size ribbed and .KZR-si.ze ribless 
Zircaloy process tubes. 
ing low density (1.2 g/cc) graDhite for reactor use. 
received by WO vere of satisfactory gurity. 

Extended fabrication developnent programs on hot-pressed I & 9 and vacuum 
canned production fuel elements were completed and 250 slug lots of each 
we,- prepared for reactor loading. 

TSe gationdl Carbon Company has been develop- 
First sqles 

Three alternate core designs are under consideration in the fuel element 
test reactor preliminary design study. 
is 150-200 megztratts. 
reactor available for >rivate industry bids. 

Development of hugroved yrb~ry and secondary orifice combinations for 
use izt K reactor i'r'mge zones is virtually completed. 

Total reactor Dower now contemplated 
It vil1 be recalled that the AEC plans to make this 

Preliminary studies iadicate ',hat recycling of 3lutonium is a>plicable 
to pressurized and boiling vater-type reactors as well as the %O types. 
Estimates of plutonium fuel cycle costs on government financing bases 
indicate that with current technology plutonium enrichment will be one 
and one-half to two times as expensive as alternate U-235 enrichment as 
asplied in PWR, mWR, and SRE reactors. 
development programs are designed to achieve competitive situations. 

Presently projected research and 

First irradiation tests of the concentric tube U02 fuel element concest 
'Jere completed. 

2. Physics and Instruments 

The limiting enrichment, from a nuclear safety standpoint, of a large 
mass of uranium metal was calculated to be 5.5%. 
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An exponential pile was built for reactivity measurements on I and E slugs 
b a C-Reactor lattice. 
ulgnium I and 3 slugs at two lattice sgacings in continuation of work 
prevFously reported. 
were obtained from neutron diffusion length seasurements in a heated 
graphite stack. 

Reactivity measurements were made in $he PCTEi of natuml uranium rods 
of 0.925'' diameter at three different lattice s'pacings. 
done on large diameter cored elements and on 7-rod clusters. 

Progress was made in correlating eesting eqonential File iata uith 
reactor lattice theory. 

The experiment to dete-ae the safe enrichment limits for UO3-water mix- 
tures was begun % the OCTfl. 

Buckling measurements were made on l.k$ enriched 

Basic Caza for tenqerature coefficient calculations 

York was also 

The analog corzputer is being dejuqged. 
simulate excess 3ower, coolant loss aad manual scram for the reactor 
coolant boilout problem. 

A 330 cubic -hch pizstic scintillator and a 14-inch ghotomultiplier were 
studied for zpplication b the Body Nonitor. 
formance of siinilar scintillators in body monitors at other sites was 

obtained. 

Circuits were developed to 

improvement over the Der- 

Work was begun on a transistorized Alyha Wd and Shoe Counter. 
overall instrument volume uill be 2@ of the gresent iou;+old counters 
and detection sensizi-rity will be 500 d/m. 

The 

Work continued on the dual filter alpha air monitor which can be set to 
alam at one-:weotieth of the srevious level. 

Several nuclear safety groblems -Jere studied including the effect of plu- 
tonium buil6uz in slugs on dissolver safety, specifications for handl-6 

1-65 enriched fuel elements, procedures for casting ce~ain Dlutonium 
shaGes, znd fabrication of 3lutonium fuel elements for the PSR. 

A design of a zirconium, high p-essure, in-reactor tube for the KAPL-120 
loop was recommended which vill double the flux in the loop and is based 
upon groven zirconium fabrication techniques. 

3. Chemical Research ad Deevelogment 

Investigation of 'kinetic factors influencing the Furex system included: 
(I) Effects of non-ionic surfacanta on uranium transfer rate; (2) normal 
butyl tetra kydrofuran behavior as a separations process solvent. 

Xeptunium is found to be present as FTe>tunium(V.) in the -ex co-decon- 
tamination cycle. 
Shase . 
tion coax the Xp bto the organic phase. 
recove-ry, 

The (V) form distributes preferentially into the aqueous 
Seduction to %(N) together -&th high acid and low organic satura- 

This permits its more convenient 
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Basic design features fcr an organic phase continuous codecontamination 
cycle extraction colrnrm (HA) were provided to CPD. 

Dissolution of zirconium ~LI sta;Jless steel equipment appears feasible. 
Zirconiim is attacked 5y NHLF, WOH systems at a rste of 0.3 to 0.03 

mils/min. .4ttack on stzinless steel Is about 1.0 mil/month. The 
capability of existlng separations facfiities to process power reactor 
fuels vould be greatly increased by successful integration of this proce- 
dure; this could be a significant breakthrough in technology. 

Wet chemical aeasurements Tor iodine-13 on vegetation samples are sub- 
jec% to a SiepiZlcant loss of iodine. 
gamma specsroscopy ;rill be made. Gamma syectrometry has also disclosed 
the uytake or' Zn-65 by animals and persons dr-g Columbia Xver water. 
The concentraticn of Zn-6j in Columbia River water in the Trt-City area 
demonstrably exceeds that near lortland. 

Fuel clad sri,<h the L;romisixg alumjaum alloy M-388 will result in effluent 
water. -Ath long-lived Te-jg concentrations several orders of nagnitude 
above that nov obserze8. 

The use of coulometric cleasurements for plutonium in dissolved irradiated 
fuel solitions in lieu 05 ?resent radiochemical assays appears feasible. 
X marked reduction 'd the volume of solution (and required shielding) for 
analytical mi?ulations is foreseen. 

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

Conditions for 5esting the feasibility of cribbing scavenged TBP glant 
wastes have Seen defkxd. 

of 10,000,000 gallons of Yzstes from underground storage tanks. 

The surface area of U02 
reauction to fJ02 in a fluidized bed system. 
correlation Set-deen large surface area and high density sintered U02, 
needed for oxide fuel elements. 

As f'unds germit a change to routine 

It is 

Successful demonstration KFlJ. permit the removal 

increased 2.5 fold by reoxidation to U308 and 
PrevFous studies indicate a 

4. Biology 

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

d5 Vas fo-d in another rat +,hat had been exposed to reactor effluent 
as drinkin ' g water. 

Several chemicals were tested for their effectiveness in removFng internally 
deDosited Dlutonium and ruthenium, with negative results. 
Plutonium concentrations in pigs occurred within an hour after they were 
intratracheally axposed to plutonium nitrate. 

Detectable blood 
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No apparent harm resulted from 45 pc 1l3/day fed to pigs for three months. 

Base 
RU~~~O~/CC air should yield a dose rate of 0.3 ra/week to hman lungs; the 
currentl-j accepted limit is sFX times greater than this. 

on turnover studies of mthenium oxide in lungs of mice, 5 x 10-9 pc 

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

Plants with Hued roots absor3ed as much or =ore of several ,radioactive 
substances as plants with live roots, further 'indicating that a passive 
role taken by ?lant roots in abso-tion is important Fn uptake of my sub- 
stances, a notion that is contrary to some cmnt theories. 

Technical and Other Se,Yices 

Progress on meration ?ool vas satisfactory; cooperztion by all product depart- 
sents was extremely hel2P.L. 

Peasibility and scoping studies for the I.P.3. reactor data center were conq- 
Leted, and the task vas closed out. 

An apparentljr practical systern for natching 3-ualifications, needs, and interests 
against WO-vide op5ortunities was formulated. 

Statistical services and consultation continued at a good professional level 
and in good volume. 
fications on final product. 

One topic of ma:or iuqortaace has to do with the tight speci- 

Drinking water in the Pasco-KemeKick systems contains ;Pore radioactive 
material now than has ever been measured at these locations in the gast. The 
average total,beta measurement at the Clov r Island puqing station for February 
was 3.2 x 10- rc/ml compared to 1.k x lo-' pc/ml a year ago. 

mere was one confirmed case of plutonium deposition during the month. 
number of cases on record to date is 198. 

The Columbia ,3iver Advisory Group meeting, held Febwj 7-8, was well received. 

aadiographic and other testing work on the zirconium yocess tube program 
started on a moderately large scale this month in the 221-B Building. 
gallery of this building affords a readily accessible, shielded facility Ln 

which it is gossible to handle the long tubes. 

me total. 

The pipe 

A questionnaire on the services of the Technical Information Operation is 
rapidly taking shape. It is antici2ated that the questionnaire nill help 
in detenninbg a proFer level of service as yell as providing an indication 
of perPormance in the function. 
tion's refe,rence resources and se,rvices is being written. 

ConcurrentkJ, a brochure on Technical Infoma- 

In reqonse to a request irom HOO-AEC, Technical Information began selecting a 
group of reports relating to the separations process for ultimate release by 
AEC. These include HAP0 reports on Redox and Purex, Tasks 1, 2 and 3 in the 
234-5 process, and the U03 recovery process. 
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supporting Funct ions 

The force increased by one to ~76. 

lZle Lmed Forces Special Weapons Training Program was concluded on 

15 

The Manager's annual, information meeting was held on February 20. 
luncheon information meetings were conducted during the month with 
attendance of 88 exem?t 2ersonnel. 

February 

Three 
a total 

Thirty-five suggestions were received from Hanford Laboratories employees 
durIng February, regresent ing five suggestions submitted per 100 eligible 
emGloyees . 
There vas a slight increase In ?ension and insurance ?lan participation dur- 
ing the month. 

Technical Personnel Placement activities showed reczuit ing of BS/MS candidates 
at a favorable level and Ph.D. recruitihg somewhat below requirements. 

Laboratories 5ersonnel worked a total of 185,176 hours vith no disabling 
inJuries. 
vith 1.53 for the p-evious sonth. 
during the month, continuing the unfavorable trend. 

T5e medical treatment frequency for the month was 1.73 compared 
There were 8 security violation incidents 

TravelFng auditors from Accounting Sertices began their audit of Sanford 
Laboratories Operation dur+Lng February. 

Tentative budget estimates of personnel by coqonents and assignments were 
submitted to Contract Administration. Closer estimates are dependent upon 
decisions as to levels of HAP0 research and development and the allocation of 
the 'mrk among WO com?onents. 

Four favorsble FY-1957 budget adjustmects in the total amount of $337,500 
relieved ?art of the *Areme 2ressure on the Operation to complete the year 
without overras . 
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TECHNICAL ACTIvrrlES 

A. FISSIONABLE MATERIALS - 2000 PROGRAM 

1. METALLURGY PROGRAM 

Corrosion Stndies 

Reaction of Uranium with Organic Coolants. 
uranium metal with organic coolants to form uranium carbide have been 

Studies of the reaction of 

reported in recent months. During the month tests were conducted to 
study the conditions under which the reaction occurs and how it might 
be controlled. It has been shown that hydrogen pressure in a closed 
autoclave system has a very strong effect on the rate of reaction be- 
Ween the organic coolant and urenium metal. 
attacked only after 21 days in monoisopropyl biphenyl at 400 C in a 
system vented regularly to maintain the total pressure below 200 gsig, 
while a corresponding sample was completely destroyed in seven days in 
a closed system in which the pressure built q to 750 psig. 
metal pieces completely canned in aluminum are perfectly protected, 
while pieces canned in iarperfect (or pre-defected) cans are largely 
protected. A sample with a 1/16 hole in the can showed no swelling 
after 28 days in monoisopropyl biphenyl in a vented system at 400 C, 
whUe a corresponding piece 2n a closed system was badly swollen after 

A bare uranium sample was 

Uranium 

17 days. 

Eutectic Mixtures of Organic Coolants. French and Gpstein(1) of KAPL 
have suggested that eutectic mixtures of purely aromatic hydrocarbons 
be'used for reactor coolants rather than aromatic compounds vith po- 
tentially vulnerable aliphatic sidechains (such as monoisopropyl bi- 
phenyl). 
compositions and vapor freezing points of these mixtures(2). 

Calculations were made to deteraine the theoretical vapor 

These calculations indicate that it is possible to have a mlxture of 
purely aromatic compounds with a freezing goint below 25 C whose vapors 
vill be of a ccmposition that will also have a. freezing point below 
room temperature. Such a mixture muld not plug gauge lines, etc., 
as previous mixtures have done. 

A program has been started to verify several of the sore promising 
phase diagrems experimentally. Same aromatic compounds are on hand, 

others are being purified. 

................................. 
KAPL-M-IVEF 1, "Preliminary Consideration of Phase Relations in 
Systems of Diphenyl and Terphenyls and Other Aromatic Hydro- 
carbons," N. E. French and L. F. Gpstein, 10/15/56, Unclassified, 
HU-48427, "Boiling Points, Vapor Compositions and Freezing Points 
for Some Aromatic Hydrocarbon Mixtures," H. C. Bowen and C. Groot, 
2/13/57, (Unclassified). 
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Effect of Aluminate Ion on Corrosion Rate. 
indicated that a basic solution of aluminate ion inhibits the uniform 
corrosion of aluminum. Laboratory tests and ELMO-9 tests are cur- 
rently under way to verify this effect. 
which were exposed for two weeks at 90 C to a solution of 0.25 ppm 
aluminum of pH 8.9 were corroded to the same extent as samples exposed 
to neutral distilled water. This corresponds to a 10-fold reduction 
of the corrosion which normally occurs at pH 8.9. 

Recent eeeriments have 

Saqles of 1245 aluminum 

Effect of DH on Corrosion. “Lxperiments are under way to determine the 
pH of minimum aluminum corrosion at tenperatures up to 350 C. Coupons 
of aluminum enclosed in six stainless steel tubes containing 0.2 M 
acetate buffer solutions of pa 3, 4, 5, 6, 7, and 8, and 
maintained at the desired temperature in an autoclave. 
the minimum corrosion occurred at pH 3. 
slightly more corrosive. 
gH 4. 

At 300 and 290 C, 
’=he pH 4 solution was only 

At 250 C, the minimum corrosion occurred at 

Effect of Galvanic Current on Corrosion of Aluminum. 
eration of aluminum corrosion does not exist at 125 C in cotable water. 
Several experiments were conducted in which three coupons of 1245 alum- 
inum were corroded in an autoclave in mixed tap water and distilled 
water under conditions of low flow. 
the coupons made one of then the anode and the other the cathode with 
about a one volt drop between them. 
period6 of time from two days to five weeks. There vas no consistent 
difference is corrosion between the anode, cathode, and control samples. 

Corrosion of M388 and M400 in 363 C Water. Gnifona corrosion rates of 
M388 and MU0 aLumFnum alloys in recent low-flow autoclave tests at 
363 C are greater by a factor of two than those in static systems. 

Static corrosion tests at 363 C, now in the fifth month at Zanford, 
indicate that the intergranular corrosion rates for M388 md M400 are 
24 and 14 mils/year, respectively. 

Galvanic accel- 

A battery connected across tvo of 

Exposures were made for various 

Detecting Surface Inclusions in Alumizlum by Autoclavinq. 
of fuel elements has proven to be a sensitive test for many surface 
imperfections in the aluninum jacket. 
cycle of forty hours delays the information obtained in this test 
about two days behind the groduction of the fuel element. 
desirable lag time might be cut down if it could be established t5at 
a shorter cycle provides 2s sensitive a tcsc and as corrosion- 
resistant a film on the aluminum as the current forty-hour period. 

To this end, inclusions of several foreign materials were introduced 
into aluminum coupons by pressing. These coupons were heat treated, 
quenched, etched, and autoclaved in a manner similar to process fuel 
elements. 
six, and 13 hours and the coupons photographed. A comparison of the 
various pictures disclosed that the appearance of the inclusions has 
not changed appreciably in the period 13 to 40 hours. No new inclu- 
sions appeared after six hours of autoclavFng. 

Autoclaving 

The current minimum autoclaving 

This ’111- 

The forty-hour autoclave treatment was interrupted at two, 
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RadiometallurPg Zxaminations 

Post-Irradiation Annealing Studies of Uranium. 
effects of post-irradiation annealing on irradiated uranim was continued 
by annealing two samples, having 618 MUD/T exposure, for two hours in the 
g8mma phase region (9000) and then furnace cooling. 

The investigation of the 

A comparison of the pre and post annealing properties revealed that 
numerous macrocracks were formed in both samples by the annealing and 
there was a maximum obsemed change in linear dimensions of two to three 
percent. 
as compared with 18.860 g/cc for a similar piece of unannealed material, 
and the hardness decreased from 61.0 to 55.5 RockvellA. 

High Level Examination and Cut-Off Cell (ProJect CG-682). 
of the remaining design funds for Project CG-682 -as received on Feb- 

ruary 1, 1957. 
pletion is expec2ed by 2une 1957. Previous cell Val1 thickness calcu- 
lations indicated that 18-inch thick cast iron walls would reduce the 
radiation level to 6 mr/hr at $he outside of the cell. However, these 
calculations vere found to be in error and at least 22 inches of cast 
iron shielding will now be required. 

The density of the material after annealing vas 18.627 g/cc, 

Authorization 

The poject design is 3eing rescheduled and design com- 

Fuel Element Test Reactor - Preliminary Design Studies 

Schedule. 
actor was continued. To cmplete %his work by July 15, the following 

Prelimiaary design scoping of a Hanford fuel element test re- 

schedule of completion dates for several ghases was established: 

Prtlimhary Engineering Data March 1 
Preliminary Design Scope by 15 
Scope Specifications, Rough Draft July 1. 

Power Level. 
cannot be higher than 150 to 200 MU if %he cost of the reactor does not 
exceed :he amount requested in the 3udget. Since this reactor would be 
constrxted on a limited budget, special facilities such as mall test 
coolant loops wili not be included in the basic reactor design. 

Zt has 3ecome apparent that the power level of the FETR 

Core Design. Three alternate core designs under consideration are: 

1. A graphite moderated reactor vith 158 tubes arranged on a 10-inch 
square lattice. The size of the core is approx-ately BxB~l4 feet. 
A criss-cross lattice is used with fifty tubes oriented vertically 
and the remainder horizontally. The active zone length of all 
tubes is eight feet. 
A graphite moderazed reactor with 156 tubes arranged on a 10-inch 
square lat'tice. The size of the core is approximately 10xlOxl2 
feet. 
eight vertical channels and the remainder horizontal. The active 
zone lengch of all tubes is ten feet. 
A heavy water moderated central zone with graphite moderated side 
fringe zones. The core size, number and arrangement of tubes, 

2. 

This alternate also has a criss-cross lattice with forty- 

3. 
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and active zone length is the same for this alternate as for (1). 
Selection of the alternate which VFIl be scoped in detail will be 

based on an analysis of the construction and operating economics. 

Various arrangements for structural support and assembly of moderator, 
thermal shields, and biological (9") shields were studied. The accom- 
modation of vertical and horizontal process tubes will utilize four 
of the six faces of the unit. Preliminary studies indicate the feas- 
ibility of separating three of the four faces from the supporting "B" 
shield frame to permit thermal expansion. 
bottom face will serve as supporting member for the moderator, limited 
movement and control of thermal expansion will be necessary. 

Because the fourth or 

Cooling System. Consideration has been given during the past month to 
the selection of an optimum cooling vater supply system for FETR. 
Planning is necessarily fluid because of the preliminary nature of the 
reactor. 
with process water for the entire reactor and an avauable supply of raw 
water sufficient to cool most of the reactor by use of liquid-liquid 
heat exchangers. The actual. split between single-pass and recirculation 
cooling will change with time, depending upon the needs of potential 
customers. 
initially installed unless specific requests are received for them. 

Future recirculation loops would be supplied by the customer with ETR 
supplying raw and deionized water for the loop. 
estimation the maximum raw,water flow from the river has been set at 
about 30,000 gpm, with about 10,000 gpm of this flow available for 
process water. 

Present plans call for the possibility of single-pass cooling 

It is thought that few if any recFrculation loops vill be 

For purposes of cost 

Structure. 
the FTTR was started. 
with gross volumes of 1,000,000 cu ft designed to contain a pressure 
surge of up to 25 psig. 
will be studied. The structural materials to be considered are steel 
and concrete or combinations of the two. 
developed for a l25-ft diameter Hortonsphere. 
tion costs at an Eastern location, the steel spherical enclosure with 
concrete footings was estimated to cost approximately $1,200,000. 

A preliminary investigation of a containment structure for 
Comparative studies will be based on buildings 

Spherical and cylindrical shape buildings 

Preliminary cost figures were 
Based on actual construc- 

Lattice Studies. 
of a lOxlOxl7 lattice unit design. A buckling of 50 was assigned to 
the center region. 
region was found to be zero. 
were enriched vith U235-Al material, but the ends had no enrichment. 
This divided the reactor into 27 regions. The average flux was then 
calculated for each region and from this, the power. 

A flux pattern was computed for the F'ETR on the basis 

The buckling required from the so-called driver 
The four rectangular faces of the reactor 
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A- 5 

# Uranium 
No. Region or Equiv. - 

High-flux region- center 4050 
It 

11 

It 

sides 1400 
top & bottom 1454 
edges 493 9 33 

Driver regions- centers 1320 

edges 704 

I1 

It 

top & bottom 440. 

I1 corners 146.66 

A total of iu.8 MW, excpading the materials test 

Ew-48 

Power Total 
Mw 23w -- 
36.23 36.23 
a.57 17.14 
8.9 17.30 
3.02 12.08 
5.73 11.46 

2.09 8.36 
.44 3.52 

1.3 5.24 

facaities, is ob- 
tained by summing the last coiumn. 
occupied by enrichment (55) is considered undesirably high and further 
studies employing larger core dimensions or D20 noderation have been 
init iated. 

The fraction of the reactor 

Calculations were msde on buckling of graphite lattices using I-process 
tubes and 1.336" slugs, enriched uniformly to O.gk$ 3-235, on a 10" 
spacing for graphite densities of 1.4, 1.5, 1.6, 1.7, 1.9. These cal- 
culations were made with and without graphite stringers surrounding the 
fuel tubes. 

2ia3 Without With 
Graphite aensity Strinqers StrFngers 

1.4 
1.5 
1.6 

1-7 
1.9 

64.3 151.3 

76.7 1n.5 
71.3 160.8 

82.6 178.6 
187.2 

These buckling values are much too low to solve the problem in view of 
the required (critical) Suckling of 227 for the entire reactor. The 
utility of 0.94% enriched uranium Pael is considerably ?-roved in 
lattices vith smaller spacing and higher graphite density than those 
considered so far and is particularly attractive vith 320 moderator in 
part of the reactor. A re?ort on these results is being prepared. 

Basic Metallurgy St.Jdies 

Radiation damage to the crystal strictare of molybdenun is under inves- 
tigation by an analysis of the x-ray diffraction lines. 
irradiated to various exposure levels up to a maximum of 1.2 x 1020 nvt 
fast flux reveal increasing broadening of the lines vith increasing expos- 
ure. The lattice parameters, however, first increase vlth exposure and 
then revert to aFproximately the unirradiated values for maximum expos- 
ures. The dimensions of the body centered cubic unit cell increases to 
a maximum of 0.05 percent above the unirradiated values at eqosures of 
6.0 x 1019 nvt and then decreases to a value that is 0.004 percent less 
than unirradiated values for exposures of 1.2 x lom nvt. 
of all possible interplanar spacings shows that this phenomenon is non- 

Specimens 

A measurement 
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preferential. in nature. 
high exposures is not readfly explained by existing theories on radi- 
ation damage. Initial annealing stadies are in progress in an attempt 
to determine the types of damage that have occurred during irradiation 
by observing the kinetics of the recovery process. 

This observed shrinkage of the unit cell at 

In coqjunction with studies in the preparation of high purity uranium, 
a small charge of high purity electrolytic uranium was fused into an 
eight-gram button in the ,ARC vacuum furnace. 
button indicated an increase in the iron carbon and silicon content 
compared to the original dendrites. Much of this increase is attributed 
to the inclusion of "fines" with the large dendrites in the charge and 
also 4a the ?resent method of storbg and cleaning the electrolytic 
uranium prior to melting. Work has 
been &ne to eliminate uranyl chloride that pay be gresent in the salt 

system. Potassium sulfide is added and thenfollowing reacticn is pos- 
tulated: ) 2VC13 + 6~c1 + S (gas) 
+ 2502 (gas). 
at the cathode. kvestigation of this grocess will continue. 

Analysis of the uranium 

Further melts will be attempted. 

2U02C12 + &3 + 4C12 (gas>w700 '4 

This conversion elhislates deposition of uranous oxide 

"he stady of reactor induced changes in the microstructure of fission- 
able and non-fissionable materials is continuing in order to substan- 
tiate gresent hypotheses and theories of radiation damage. Tvo addi- 
tional precharacterized and replicated metallographic specimens of 
uranium irradiated to an approximate >urnup of 0.06 and 0.09 percent, 
respectively, have been replicated. For farther comparisons each 
specimen has Seen etched by ionic 3ombardment and replicated. 
ation and analysis of %hese replicas 3y optical and electron microscoDy 
are in grogress. 

Prepar- 

Incidental to the study of the dif%sion of xenon in silve4, experi- 
mental data Secme available permitting the calclilation of the them1 
neutron absorption cross-section for xeion-124. This value is 74 barns 
based on an experimental half-life of xenon-125 of 19.3 hours at a 

1Wne . Data and methods of calculation may be seen in EIW-La728 (to 
be published). 

energy of 0.19 Mev and an average integra5ed exposure of 1.19 x 

Hew Fael Element Development 

3x1 Element hsgection. 
inner tube Frost Test equipment to pennit attainment of greater power 
output. 
minimtrm by encasing the fuel element being tested in an internally 
insulated, externally vater-cooled brass tube electrically connected 
to the bus bar leading to the remote end of the removable inside in- 
ductor tube. 
increased and the the required in completing each test run is apprec- 
iably reduced. 

Father bprovements ham been made in the 

The impedance of the inductor loop was reduced to the ultbate 

With this arrangement the sensitivity of the test is 

Evaluation of Sylvania I&E Fuel aments. 
hot-press canned I& slug-type fuel elements fabricated by the Sylvania 
Electric Products Company has been received for testing and evaluation. 

A shipment of 192 vacuum 
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To date these elements have 
quality, closure soundness 
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0 

been checked for dimensions, surface 
Dy-Chek), and external Frost Test. Owing 

to the post-pressing cleaning treatment given these elemezts at Syl- 
vania, the surfaces are undesirably rough and irregular. Eight OD 
Frost Test rejects were found and 35 leaky closures as determined by 
the Dy-Chek test ( subject to verification). The Sylvania elements 
will be turned over to the Testing Methods group, Fuels Preparation 
Department, for application of such tests as they wish to make, as 
soon as they are ready to receive them. 
will be returned to us for continued evaluation tests, including ID 
Frost Test, cap and base thickness measurement, wall thickness deter- 
mination, nickel thickness mapping, grain size and orientation tests, 
and metallographic study of bonding layers and closures. 

Thereafter, the elements 

Wafer-Type Fuel. Elements. Twenty-five hot-dip-canned washer-type slugs 
were tested for internal and external bond quality. The OD Frost Test 
found two with small voids (about 1/4" diameter) in the outside bonding 
layer, and two had constrictions in the inner tube which orevented 
passage of the go-gage. Apparens neck-ins in the outer wall surface 
were found by destructive examination to be associated with excessive 
separation of Vo zdjacent wafers during canning. 
phenomenon has not been detemined. 

The mechanism of the 

The eight-inch I&E wafer fuel element that was irradiated in the HAP0 

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

Cold Closure Canning. 
investigated. 
closure technique were sent to Production Machine Company to lean if 
centerless grinding could be used to finish the outside diameters to a 
specific dimension with the core remaining concentric with the can 
outside diameter. 

The cold closure type of canning is being 
Five dummy elements that had been canned by the cold 

The following observations were made on the pieces: 

1. 
2. 

3. 
4. 

5. 

The maximum double-throw warp was 0.001". 
The maximum diameter variance on a single piece was 0.0005". 
Tbe maximum diameter variance between two pieces *as 0.002". 
The rnax'hum variance of can wall thickness on a single piece 

The core to can concentricity was within O.OOl5". 
vas 0.00s". 
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It appears that the centerless grinding technique will provide the re- 
quired can wall thickness on cold-closure canned fuel elements. 

As assistance to the preserrt production process, elements rejected for 
poor bonds are being hot pressed in order to produce bonding. Prelim- 

inary tests using solid fuel element rejects show that voids present 
In the bonding layer, as indicated by auto-radiographs, are completely 
bonded after pressing, Further tests wlll be conducted to learn infor- 
mation on diffusion barrier effectiveness, frangibility and flexibility 
of technique. 

Rod Cluster F'uel Assenblies. 
elements were pressure drop tested at 1706-KE. 
pressure drop of any four-rod element tested to date. These fuel 
elements were also tested for ease of charge and discharge through KB 
nozzles and tubes. No difficulties were encountered. The design 
appears sufficiently rugged, but care must be taken to prevent bending 
the leaf springs backwards ;rhile charging. 
to test the support welds. No serious corrosion attack or lowering of 
the tear strength vas observed after 300 C autoclave exposure. 

Four spring-mounted four-rod cluster fuel 
They have the lowest 

Autoclave tests were mede 

Zircaloy-2 clad cluster fuel elements are scheduled to be irradiated at 
IfER following the irradlation of two charges of stainless steel clad fuel 
elements. 
diameter natural uranium rods has been built for Irradiation at the MTR. 
A basket which fits the contour of the fuel ele!nent is provided to increase 
coolant velocity. 
closure, loaded into the basket and shipped. This irradiation experience 
XU. guide the desi- of the llER fuel charge. 

A Zircaloy-2 clad four-rod cluster containing 0.479-inch 

The fuel element has been autoclaved to check weld 

Fuel Designs for Use With OrKanic Coolant. 
being investigated for application to fuel elements for organic loop 
testing. Cladding materials being considered are aluminum, magnesium, 
mild steel, and brass. Uranium cores have been clad with each of these 
materids for testing in ORA 1 (out-of-reactor organic loop). 
hoped that testing may be conducted at 400 C and an initial evaluation 
of corrosion resistance, mechsnical behavior, metallurgical behavior, 
and the effect of pyrolytic hydrogen in the organic may be obtained. 
Four test elements have been prepared by sizing and fusion welding the 
clo8ure8, these being unbonded elements. 
prepared by Al-Si dip canning in aluminum and hence is bonded. 

Materials and methods are 

It is 

A fifth test element has been 

Since magnesiun appears to be a most desirable cladding material for 
organic loop fuel elements, bonding studies between magnesium and ur- 
anium have been initiated. Uranium has been bonded to magnesium using 
a ternary Mg-Al-Si alloy. The bond was produced using furnace brazing 
techniques and chloride flux and appears to be similar to the bond ob- 
tained in &-Si dip cannFng. Samples are 
and time-temperature stabuity testing. 
vith the uranium-iron eutectic is also being studied. 
ness of the bond observed in this system is unfortunate and the bond for, 
this reason is not too promising. 

being prepared for bond strength 

The extreme brittle- 
The bonding of uranim to iron 
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The making and testing of bonds between magnesium and uranium vas 
started as a forerunner to the possible use of magnesium canned fuel 
elements in organic cooled loops. 
vas made by tvo methods. One method involved hot 9ressing in a vacuum 
at 450 to 500 C using Al-SI foil as an intermediate bonding material. 
Specimens were bonded using 0.010" thick Al-SI foil; but, as expected, 
the compound layers were extremely :hick. A bond between a magnesium 
and a uranium plate was made by dip coating the uranium with a thin 
Al-Si compound layer. The uranium and a magnesium plate were sandwiched 
together, sheathed in Cu, evacuated and hot rolled at bo0 C. 
cedure causes bonding; however, The strength and quality of the jond has 
not been determined. 

A bond between uranium and nagnesium 

This pro- 

Indentation testing of mgnesium and selected magnesium alloys as a 
function of time at temperature is be-q ccnducted as a neasure of their 
creep cbaracteristics. The results of these :ests C,o date indicaze that 
magnesium alioys are 20 better than 7ure nagnesium for use as qiders, 
ribs, supportbg projections, etc., 13. the teqerature range of 350-450 C. 
If the stresses 72 ma@esi.sn su9porting 3ieces arb held to below several 
hundred psi, and thLs should not be difficult, distoflion due ta creep 
should not be a problem. 

Heat Transfer in ZnbonCed Elements. 
size uranium fuel element clad mbonded in 347 stainless steel vas mea- 
s*ued at a lov simulated power of 2.3 kw/ft . The fuel element contains 
a central cavity that is fiiled with molten Yood's me%al. The 'dood's 
metal is used to transfer heat from a specially designed immersion calrod 
heater to the fuel element. 
limited by voltage available ?ran The high current ?over sqgly. Typical 
results at maximum power gave a contact coefficient value of lCO0 btu/hr/ 
ft/oF. T!~is value is very low and would result in high temperature drops 
across the interface. Attempts to bcrease the power and thereby improve 
the accuracy of the contact coefficieat measurements are under -day. 

The contact coefficient of a Sanford 

In this par%icular test maximum power vas 

Stress Analyses. 
in infinite length cylindrical reac%cr fuel elements, EU-46125, 'has been 
described in Trevious reports of this series. 
for several cases vero tried during this nonth. 
countered in obtaining the numerical results; thus the following altera- 
tions were made in order to -prove the aethod of mnerical analysis: 
(1) the number of radial increments Vised in she solution were decreased 
by a factor of two by uing multiple ~oint integration formulae. 
change haived the machine time used for each iteration. 
circuit vas introduced -to $he calculation of the strain hardening co- 
efficient in order to assure the convergence of this calculation. This 
circuit had to be used because the vzriations of this factor gave numbers 
beyond the range of the DM 6j0 machine. This difficulty is due to the 
fom of the stress-strain relations and should not be present after the 
initial increment is calculated. 

A general method for calcrrlatinq the them stresses 

The initial calculations 
Difficulfies were en- 

This 
(2) A logical 
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Self-supported he1 Elements. 
designed to support fuel elements concentrically in a process tube. 
Three different fuel element types vith supports are now being evaluated. 
These include sqports attached to standard "F" canned fuel elements, 
supports attached to KFlR 1.8-inch diameter wafer fuel elements, and M388 
jacketed fuel elements for KER. 
with supports are ready for charging and a continuing progrem is now set 
up to make possibly 200 more of this type of fuel element. 

Projections attached to fuel elements are 

Twenty-eight M388 jacketed fuel elements 

Hot Press and Vaccm Canned Fuel Xlements. The work on tBise alternate 
canning methods for 7rcakctian -fuel elements has been-ccmpleted and the 
elements produced are rei&/ for testing in re2ctors. 

.Comparison of Bond Strenqchs. 
strength unifomity were determined on three different canning process 
products -- hot-press, dip, and vacuum. Studs machined from 2s alminum 
rod were welded onto the side of the fuel element with a Grahem Stud 
Welder in order to test the strength of the bond. The first samples 
tested were hot-press bonds that yielded true strength data since the can 
well immediately surrounding the stud was removed by a radial cut. These 
bond strengths were consistently between 10,000 and 14,000 psi. Because 
the dip and vacuum bonds were either too fragile or inconsistent and, 
consequently, same bonds fell apart, no radial cuts were made around the 
studs. 
16,000 psi on dip-canned elements and 6000-1~,000 psi on vacuum canned 
elements . 

Comparative bond strengths and bond 

Hence, the bond strengths observed varied in magnitude from 6000- 

Weld- Development. 
controlled fusion welding in a high vacuum possible. This equipment 
consists of a heated tungsten cathode designed to give off a large supply 
of electrons, a high voltage supply from 3000 to 15,000 volts to acceler- 
ate the electrons to the target, and a focusing system which forms the 
electrons into a beem with the focus point at the target. The beam of 
electrons striking the target, or in this case the two parts to be fusion 
velded, heat the area to be welded to the melting point and the two parts 
are fused together. 
speed beneath the electron beam, a complete closure can be made between 
the parts to be joined. 
inch diameter, 0.Okj inch wall Zircaloy-2 cans with this process. 
materials can be joined with this process, but to date very little work 
has been done on other materials. A complete vacuum system and velding 
unit is now being assembled by Fuels Fabrication Development to =ore 
completely evaluate this process. 

A welding process has been developed vhich makes 

By moving the parts to be welded at the correct 

Zircaloy-2 end caps have been welded into 1/2 
Other 

In the investigation of the roto-arc welding process it was developed 
that the installation of a current-slope-time control unit has provided 
close control over the welding cycle variables. This added Instrumenta- 
tion has enabled reproducible results to be obtained and allows for the 
determination of the parmeters of the system. The added control bas 
been responsible for an increase from five to approximately 70 percent 
of acceptable welds on Al-SI dipped cans. Three weld surfaces can be 
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produced, a domed surface similar 20 that produced 
Argoane National Laboratories, a weld bead similar 

3y C. C. Stone at 
to that yroduced by 

the heli-arc process with a dull surface, and a weld bead with a clean 
surface similar to that of the heli-arc yrocess. 
can Se controlled by proper spacing of the electrode and by control of 
the current decay time. 
buffing with a wire hush or degreasing had little effect on the weld 
quality. Cap thickness appeared to be fairly critical as +,he thinner 
caps produced a hot';er weld zone wifh inore Al-Si contamination. <on- 
tamination of Al-SI in the weld bead can be reduced 3y widening the 
weld zone or by forming a ste? in the can at the braze layer. ?re- 

heating ';he element zo 5e welded a% a lower ?over level aFpears 70 redtlce 
the contamination. 
supplied to produce a weld of accep7able quality. 

Weld bead surfaces ' 

Surface +.r*atment of the element such as by 

?over in the range of 36-87 kilowatt-seconds nust be 

Matrix Fuel Zlement 3cvelopsent. Aadi',ional ai;tenrpts to fabricate !J-Mg 
Piel aaterlal 3y swaging j2-7~ 3oen zde, 12 :he la:est trial an %?yo- 
yriate amout of &% was sur:o:mdid by -miforn iron sbot Lri an wac-ated 
iron can. Sot swaging at b0 C to about 20% :otal reduction Zaused the 
end of the iron can to be pushed out and the can fo sglit. The iron shot 
was found to be mbedaed in the central Mg rod, but the shot had jecorne 
bridged in a circ-dar pattern. As a rcsuit %he central ?orZion of the 
material was solid .Yg and The outer ?ortion, Seing solidly 3ridged iron 
shot, caused the iron can ;o split. 

Coaxial ,%el ament 3evelopmen2. 3e i-=radiation of a coaxial fuel 
element s9eclmen in the aD0 fuel element 5esting 'acuity in the MTR 
was begun January U, and cqletad January 27, after one reactor cycle. 
The specknen parameters had 'reen seleccIcd so that the inner uranium tube 
would operate in the low gamma phase and the outer tube vould operate in 
the alpha Dhase, based on ex-reactor measurzments of the wanium-uranium 
Interface %hemal conductance wi:h 90 ioad. The syeclmen ;ms revcuned 
to Ieord during :he month. 
rnonfh, should Zrovide an estaa',e GZ rfie paximum +,emperat=Lre that vas 
reached during operation. 'zsus, %e bter?'scc zonductance can Se 
estimated and fhehformation used %o plw a second irradiation. The 
examination is Dlanned to incliide detersbation of dimensional changes. 

TLe exanimtion, vhich w'LU 3egi.n next 

Insulated %el Elemen%s. me, cored insulated xp-Llium fuel elements 
have 3een operating A a thou&-nole for over a nonth vithout 
inciden?. 
posure is in excess o? 150 -W/?. .The dumy charge anti test assembly 
which -as irradiated in +,he ,yGI tfircrrgh-iole prior to rhe loading of :he 
aranium ,Duel elements has keen received at the Radiometallxgy facility 
Post-irradiation examlnation is scheduled for t5e determination of my 
unusual corrosion or mechanical damage sulgfered durlng irradiation or 
at discharge. 

Power of These Gemonts is abouz h.0 kw/f$ and curreat ox- 

MTR Fie1 Test Facility. ,The corod thernocouTle fuel elemenz vith two 

internal thermocouples for the meastrrment of tenperature, Tower, and 
flux asymmetry in the MEt test _oosition has completed its exposure and 
has been returned 20 the WO Radiomesallurgy facility. 
couples iadicated about one aercent taperasure di?ference between the 

*The thermo- 

.. 
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inner surface of the cored uranium adjacent to the reactor center and 
the surface away from the center. Post-irradiation examination of 
this thermocouple piece vlll be inade to study the thermocouple's 
condition and position. 

2. REACTOR PROGRAM 

Coolant Systems Development 

Single Pass Coolant Development. A standard fuel element being exposed 
to pH 6.0 process water ia a 1706-,a tube ruptured and caused an outage 
of the Reactor. ExvPination of the rupture showed it to 5e a core 
failure and not related to any corrosion effects. 
previous 1706 tube discharges indicate that rates in pH 6.5 process water 
are about one-half those in noraal pi3 7.0 water; there is some evidence 
that aluminum corrosion rates at 2i3 6.0 are higher than at 6.5, although 
still below 7.0. 

Corrosion data from 

Evaluation of M388 aluminum cladding for regular production fuel elements 
continued. 
reached an average exposure of 650 MWD/T. 

Four tubes of slags in 9 Reactor for corrosion evaluation 

Pressurized Water Technology. Three shulated fuel element rupture tests 
were conducted using prototype icER fuel elements and tube geometry. 
test used a massive uranium, i&E {Cow) slag with collapsible rails. 
After 6-3/4 hours exposure at 200 C, the pln-holed slug stuck in the tube 
and required goo0 ?si for discharge. Tvo wafered (Elephant) slugs having 
3/16 inch wafers were tested. 
280 6; it was not strrck in the tzbe. 3e second rupture occurred after 
3-1/2 hours at 240 C. 
could not be removed 3y hand. 

One 

"be first mptured after 1-1/2 hours at 

A ?ortion of this slug remained in the %ube and 

Additional. data were obtained on alumi=lum corrosion at elevated tempera- 
tures. After 1500 hours at 300 C, M388 alloy exhibited a corrosion rate 
of 0.2 mil per month in phosphate inhi3ited water at pH L.5. At 150 C, 
pH 3.5, a rate of 0.01 mil ger month was observed. Further confimation 
YBS obtained showing that a high alaainum surface-to-water volume ratio 
has an inhibiting effect on corrosion. 

The sampling and analytical requirements for all oressurized water 

systems in 1706 Snilding were reviewed and evaluated. An improved 
system was installed in each XER loo: to permit remote sampling. 
Specialized equipment for continuous analysis of hydrogen concentration 
and for detection of r'crud't concentration was put into operation 20 en- 

able evaluation of the equipment for reactor applications. In addition, 
comprehensive chemical and radiochemical analytical requirements and 
schedules for all coolant system test facilities vere developed and 
placed in effect. 

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

Shakedown operation of the KER systems continued. 
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on the heat generation distribution, available pressure drop, and the 
overall XER program objectives. 

Organic Coolant Technolom. 
sents Dertinent available technology on organic coolants. Application 

A sunrmary report was prepared which pre- 

to a tbical plutonium production reactor is discussed. 
been submitted for comments by interested organizations. 

A report has 

Gas Coolant Technology. 
for Hanford reactors has been initiated. Many of the problems involved 
are associated with material compatibility and component performance in 
high temperature gas systems. 
problems appears to be a logical step tovards broadening the base of 
reactor technology at Hanford. 
gas coolant test facility -as prepared, and a review of the availabie 
llterature is under vay. 

Preliminary evaluation of gas coolant systems 

The experimental investigation of these 

To this end, a budget study of a small 

Thermal end Sydraulic Studies 

K Reactor Re-orificing Studies. 
secondary orifice combinations for use in re-orificing the K reactor 
fringe zones was substantially completed. 
tify-g practical dual orifice geometries substantially free from cavi- 
tation and which result in a substantial decrease in Panellit gage 
pressure following faflure of front pigtail or nozzle cap. 
geometries utilize a long barrel secondary orifice which dissipates more 
energy through friction and less through kinetic energy effects associ- 
ated with orifice jets. 

Development testing of primary and 

This work is aimed at iden- 

Desirable 

Blow Hazard Simulation Studies. 
tests simulating the response of 80 H PLle size process tube system at 
1000 KW and 120 C outlet vater temperature to sudden partial throttling 
to 40, 60, and &I percent of initial flow. 
tive report issued, shutdowns free fran serious ham to the reactor would 
result at this power over the range of flow reductions even if present 
?anellit protection limits were relaxed. 
to detennine the transient response of an lndividual process tube system 
to a step power iacrease sufficient to initiate flow instability. It 
was found that low flow rates (50 percent of lnitial) occurred about 
fifteen seconds following a step power increase of 64 percent (from 750 Kw 
to 1250 KU) and that a Panellit trip would have resulted within about 
five seconds following the tube power increase. 

Analysis has been completed of transient 

As indicated in the descrip- 

A preliminary test was performed 

Slug Cooline; Andies. Analytical wrk was completed and a report 
issued concerning the temperature distributions within solid slugs sub- 
jected to a serious but localized surface cooling anomaly. Frm these 
studies it appears that past anomalies by assuming localized areas of 
perfect insulation may have led to overly pessimistic prediction of 
maximum jacket tmperatures. 
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PURITY OF LOW XENSITY GRAPE,rTE 

Bar No. Purity (dih)* Density (g/ cc 1 

+a890 
+O .940 

+0*939 
+o.w 
+o .g10 
a. a94 
a.906 
+o .876 
4.958 

1.23 

1.23 

1.23 

1.24 
1 :22 

1.24 

1.22 
1.22 
1.21 

Hu-4 

* "3elta In-Hours," compared to a CSO graghite 
bar employed as a reference standard. 

GraDhite Surface Measurements. 
surements have Seen cmpleted on CVhree of a series of four virgin CSF 
graphite samples oxidized to various extents. The results of these 
measurements are tabulated below. 
results on CSF graphite samples irradiated at 350 to 450 C are also 
presented. 
order of decreasing intensity. 

Adsoqtion, desorption, and x-ray mea- 

For comparison, previously reported 

The major peaks in the pore size distribution are listed in 

Surface 
Percent Exposure Area in 

Samle Oxidation in MWD/E m2/m Pore Radii in 2 LC in 2 
__L_ 

465 61-66 0 0 0.20 a, 140 
520 

61-77 11-35 0 1.23 15, 290, 70, 180 530 
460 90-206 0 0 0.27 190 
260 

61-16 5.04 0 0.47 160, 17 

90-u - 44% 1.14 20, 120 

These tests show that oxidation rapidly increases the surface area. It 
also increases the average crystallite size as a result of preferential 
oxidstion of the smaller crystallites. 
size calcnlations are not conclusive, ln general it appears that oxida- 
tion results primaruy in an enlargement of existingpores. 
appearan-ce of very small pores after ll.35 percent oxidation is probably 
the result of increasing the availability of previously unavailable 
lnternal void volume. 
increasing the surface area, results in a smaller average crystallite 
size and smaller pore radii as a consequence of crystallite breakup. 
Crystallite breakup also accounts for the increase in surface area, since 
many small particles vill hve a much larger surface area than a fev 
large particles. 

Although the results of pore 

The re- 

31 contrast, high temperature irradiation, while 

The results, to date, demonstrate that a previously groposed method of 
determining the extent of oxidation of the graphite moderator (HW-33738) 
is not valid, for it cannot he determined to what extent the surface area 
was increased by oxidation and to what extent-by high temperature irrad- 
iation. 

i 23290 I - 
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Radiation Effects on Plastics and Elastomers. 
issued on the effects of radiation on plastics and elastomers. 
HW-47577 describes the effect of dose rate on plastics over the range 
lo4 30 107 r/hr. 
iation in air and b a vacuum. 

Txo reports have been 

HW-48732 contains the effect of stress during irrad- 

Structural Materials DeveloDment 

Substantial progress was made by several vendors in developing pro- 
cesses applicable to production of B-D-?size ri3bed Zircaloy process 
tubes. Tsro approximately 20 feet long lesqths of 3-0-9 size riSbed 
Zirzaloy-3 $recess tujes were ?rcduc=d this aonth by Allegheny Ludl-m 
Steel Zorporation. The tabes repor'Yedly were sound and free af' rib 
or wall defects, ana vith the excegtion of wall eccentricity, were to 
dimensional tolerances. 
indicates that .the 3rocedures developed by Aliegheny Ludl-am for PX- 

tmding and tube reduchg ri3bed ?ubes should Se satisfactory. In 
addition to the above, material for eleve2 subes has Seen processed 
through the second tube reducing operation without difficulty. Stxdies 
are Seing conducted to sodify Alleg5eny's process 50 decrease the vzri- 
ation in wall thickness and to reduce costs. 

Tke successful fabrication of the two lengf-hs 

Seven short lengths of ribbed Zircaioy-2 omcess tubing vere fabricated 
by Superior Tube Company using %e technique of double tube reaucing 
extruded tube blanks. 3e lengths of the tubes produced ranged from 
12 feet to 16 feet. 
Swerior personnel, using a boroscope and penetrant dye techniques, 
indicated ao readily detectable mazerial isilures had occxrred. no 
Zircaloy-3 2ube blanks vere ?recessed Sccause of the inability to 
insert ',he first stage :ube roducing mandrels 'into the extruded 3lanks. 
In addition to minor operating pro5lem.s whici remain $0 >e solved, a 
seritus rash of mandrel breakage incidents mst be explained and elim- 
irated. 
desi@. 

An in-ection of the tubes that was =de by 

Solutions to these proolems Vill probably require a new -&el 

The fabrication of ribbed stri? by Sciaky arothers for Order 3-77934 
was ccnqletsd this month. 
and 225 feet of Zircaloy-2 ribbed strip were ?rodwed by seam welding 
techniques. 
and strip revealed a sound weld strx-xre, txcegt at the axt-reme edges 
of the rib. 
yelded into fubinq by 'Etnt 'Tube Sompaay. 

Agproximately 200 feet of unalloyed zirconim 

Metallographic exasbation of the joint Setween the rib 

The ribbed stri? will sabsequently be roll formed and 

Approximately 50 feet of 3-3-F size zirconium and Zircaloy arocess tubing, 
welded by the New Rochelle Tool Company on Order m-24881, has been 
tval.xated. 
to Se a satisfactory method ?or welding 10116 lengths of Zircaloy tubing. 
Metallographic examination of welded tube joints revealed that the 
welding process produces an extremely wrrow weld and heat-affected zone. 
Analysis of tensile testing results indicates that the veld and base 
material of Thermatool welded zirconium tubes have equivalent yield and 
tensile strengths. 

The "Thematool" welding process used by Rew Rochelle appears 
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B. 

Two SO-ft ribless KER size, Zircaloy-2 process tubes and four short 
lengths were fabricated by Bridgeport Brass Campany with apparently 
good results. No drop in hydrostatic pressure was observed in a 
three-minute hydrostatic test at l&O psi. 
of the outside surface of the tubes by Bridgeport Cersonnel did not 
indicate the presence of cracks, tears, or material defects. 

A preliminary examination 

An apparatus has been designed for vacuum degassing and for controlled 
hydrogmation of zirconium tensue specimens. !&e glass constrwtion 
is an estimated 70 percent complete. 
combustion tube remain to be set up before outgassing of the a?paratus 
and trial hydrogenations can casrmence. 

A suitable furnace and quartz 

Tests to measure the seccndary creep rates and total deformation from 
primary creep of Zircaloy-2 and 3 and M-257 and 6063 aluminum alloys 
are in grogress or vere initiated at Battelle Memorial Institute and 
the University of California. 
received; however, several months of testing will be required before 
firm cwrparisons can be made betveen these alloys. 

Results from initial tests have been 

Zircaloy -2 Tube SoecipKnsfrOmB-Loop- 
of the center sections of a Zircaloy-2 process tube from the H Loop 

Metallographic examinat ion 

Facility was completed. 
be 70 to 80 percent cold wrked, but no other unusual conditions vere 
obserped. Chemical analyses, vhich are partially cumpleted, show the 
hydrogen content in tvo samples 196 inches and 297 inches from the 
rear van stone flanges to be 25 and 32 Dpm, respectively. 

Microscopic examination revealed the metal to 

WEAPOXS - 3000 PROGRAM 

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

C. REACTOR DEVELOPMDIT - 4000 PROGRAM 

1. PLUTOXIUM RECYCLE PROGRAM 

Tlutonium Fuels 

Radiographs of the first PRP plutonium-aluminum castings for the PCTR 
tests indicated internal voids due to shrinkage upon cooling. 
castings were recast using a tapered mold and a different mold heating 
arrangement to eliminate the shrinkage problem. Radiographs of the 
reprocessed rods show only two reject rods out of the seventy-eight 
that were cast. 
and machining has commenced on the reruns. 

Ten 

The good rods from the first pour have been machined 

The canning and closure techniques Loor these fuel elements have been 
modified and ,successful welding techniques for canned closures have 
been determined-.' Machining and leak testing of rhe welded tubing is 
in progress. 

I232903 
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Experimentation vith the bonding of the foll caps to the test assembly 
tube ends and the forming and bonding of the 1, 3-5, and 5-mil thick 
aluminum jacketing for the Pu-A1 alloy monitoring wafers is continuing. 

Planning-is under vay for the irradiation testing of capsules contain- 
ing &-A1 alloy fuel material and mjxed crystals of Pu02 and U02. 
These first Irradiations vill be conducted in the MlTR and the first 
Pu-A1 capsules are scheduled to begin irradiation on 5/1/57. 
Chemical Development group has started -mrk on producing mixed crystal 
oxides for this program and the Plutonium Fuels group is planning on 
installing the minimum amount of equipment required for the fabrication 
of oxides. 

The 234-5 

Extrusion is being considered as a method of fabricating the fuel 
materiils for the PRP reactor. A 50-t.on capacity, developmental ex- 
trusion press is belng assembled for these studies and wFll be used 
for the investigation of extrusion constants, temperature varia3les, 
ratios, and extrusion speeds. 

U02 Fuels Development 

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

Four Zircaloy-2 clad U02 fuel elements were made as part of an experi- 
mental study. 
detailed report of this study is being written. 

Both hot and cold swing techniques -rere tried. A 

Equipment installation and barricade construction preparatory to iso- 
static pressing of UOg in the basement of 325 BuFlding vas completed. 
Assembly of the components has begun. 
and rods were fabricated. 

Dies for pressing U02 tubes 

A process was developed by which ayproximately 350 pounds of 0.504- 
inch diameter uranilmr oxide pellets 0.5 to 1.1 inches long were cold- 
pressed, sbtered and ground to size for testing in the PCTR. 
pellets vere prepared frw Halllnckrodt normal uraniua oxide and 
Mallinckrodt special ceramic-grade uranium oxide. 
having average densities of 92 percent of the theoretical density of 
uranium oxide were prepared from both oxides. 
pellet vas determined from its weight and length using a densitometer 
designed and constructed especially for this purpose. 

The 

Satisfactory pellets 

The density of each 
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. 
Ceramic Fuels Development Operation will provide Irraniun oxide PJel 
elements for PCTR tests planned in sqport of the Xutonium Eecycle 
Program. Rod-type elements are Seing fabricated for cluster tests. 
One hundred thirty-three outer >&fer rods (34-1/8 inches length), 
thircly-eight end buffer rods ( 8-3/8 inches length), nineteen sealed 
and five demountable test rods (;6-3/8 inches length) are currently 
Fn final assembly and testing stages. 

Extrlsion is Seing investigated as an alfernate merbod of fabricating 
U02 fuel elemeats. 
densities over 90 Terctnt using bc%h .Uinckzodt E-grade and ceramlc- 
grade powders although iaternal crscking had seriously hamper2d the 
sintering or' the ceramic-grade sszerial. &ring tne past noafh addi- 
tiom ceramic-grade =aterial has been cx?zuded znd sintered vith 

considerebly %roved resqdts. 2ensities cver gh 2erconZ of 2heoret- 
ical bve been obtained. Lengths *ip 50 18 i&ches have Seer sixeztd, 
although slight waqage has ?revetted -,he grLc2ing of such lengths. 
Extrdsion of Zerrnic-grade V02 qpears 2ro;nisiag 'secause of resulting 
big5 sintering rates and si;lt,ered densities al2hough %he iOSUi.:S :O 

date have not always been ropro2iciUe 3ecaasc of the varying charac- 
teristics of this material from lot to lot. Aaaitional work is ?lamed 
50 further defermiae the ieasibili';y of ox:nding ceremic-gzade 302. 

'30 Werzally and externally ccoled 502 ?del test elaezlts ha-re been 
discharged from the MTR foilowisg cycle 52. .%is cmletes %he first 
success3l irradiation of ilassi-7% TO2 la This geomet,rj. The irradi- 
ation test yes conducted as pars of she 3rogran for design, fabricstion, 
and maluation of nested tucular %el ?laeats for 5e TER. The two 
test elments groduced an average power g? 50 kilowatts per ?cot. This 
represents an average power density of 13.2 kilowatts r,er pound of G02. 
Secause of the YLSX zsysrre~qr exiszing izl tSe E3-L facili',y, the true 
power density of rke hater elemem -as cv?r 2 kilowatts 2er ;?ound of 
'JCg. 

of 8.6 kilowatts per Jouzd TO2 ~,slculate.' I'cr %e nested :-Yxlar fuel 
elmen: in %he ?RZF.. 

Previously, i'C2 rods have Seen fabricated with 

_- 

These i'igwes zay be mupared wlzh a nom1 maxmm gowc density 

One peosely defecsed iasernally and extexally tooled fuel ,olment has 
been assembled. The elemem consiszs of 3. 332 :ore, 1.410 inches OD, 
0.475 inch E), h.3 hcfies long, Cad iri Zircalojr-2 having az~ inrer wall 
thi;lmess of 0.035 irzci an OUSC~ srali :hichess 3f 3.320 Lxh. A 
O.Gl4-inch dianeter hole -as 2zSlzd zkcu@ -,he outer vall at abcut 
the midpoint. The eiemezlz was ;horoughly -daferlogged, autoclaved, and 
shi?ped to ;he ,'uITR i= a water-filled zc=:eUer. 
Camnittee approval 58s been obtained for asertion into the *SEH-4 
facility, gres-ably during cycle 8+ (Marzh 11, 1957). 
is in sqzort of the SIP fnel elemelzt ?valuation 5rogram. The purpose 
of the irradiation is 20 detersine the effect of rapid reaczor startup 
on a defective U02 PLel element. 
steps of 10 zegawatts >ewer generation :c at least x) megawatts. 
calculated m~~imum iJ02 core %epperalxre at 20 xiegawatts is 1000 C. 
duration of the experknent (mFroxkuately one hmr) will be determined 
by the capacity of the zadioac:iy.re waste tank of :he SEH-L iacility. 
Facilities for perfoming eqerisents of longer duration will 2ot >e 
available mtil the LOCOS are in operstion. 

Beacsor Safeguards 

-is experiment 

3.e M'EI will be razidly raised in 
3e 

The 
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A Zircaloy-2 capsule containing UO2 and having a controlled gap between 
U02 and cladding varying between 0.001 inch and 0 .OU inch was irradi- 
ated in the EpliR duricg cycle 81. The estimated effcct of these clear- 
ances was to cause maxaum core temperatures of 1400 C and 2&0 C in 
regions of 0.006 inch and 0.011 inch gap, res ectively, when irradiated 
at the requested unperturbed flux, 1.65 x The actual fim v8s 

found to exceed this by about 20 percent. The capsule was sectioned 
at the point calculated to have operated at the highest core 2emperature. 
A central zone of recrystallized U02 was observed surrounding an axial 
void of approximately 0.Om-inch diameter. Such voids are ceused by 

relocation of U% toward the cooler zone at temperatures near melting. 
These results show our methods of'core temperature calculation to be 
effective, though somewhat conservative. 

Mechanical Equipment Develosment 

The mqlete mechanical development proqrm for the PRPR has teen scoped. 
Preliminary scoping is under way for the test facilities required to 
carry out this program. 

Folloving notice from Advance Engineering Operation That she 3RPR process 
*be inlet assembly design Is firs, preliminary steps have been taken to 
initiate ',he fabrication and testing of these components. Fabrication 
of the test sections will begin in early March when suitable zirconium 
tubing arrives on-site. The required testing will be carried out in 
EMO-7 

In order to assemble the process tube inlet connections, high torque 
requirements will be necessary to insure that the gas seal and flared 
tabtng are leak-tight. 
sides of the inlet fitting to provide a wrench hold as the process tube 
is not supported at the inlet end and is not keyed against rotation at 
any location. Plans are under vay for the developmeat of the workaS1e 
tools for making the process 3ubing connections us- mockups of the re- 
actor inlet and outlet faces. 

A recommendation was made to flatten the opposite 

Detailed design of the components of the PRPR one tube prototype facility 
continued during the month. Comments were transmitted to Construction 
EnginecrFng Operation personnel on the facility's Instrumentation pres- 
surizer, heeters, heat exchangers, and make-up tank. The flow rate of 
the facility has been increased frcm 100 to 150 gpm 30 simulate the in- 
creased flow to the actual reactor tubes. 

The preparation of the drawings and specifications for the process tube 
test shaft for the 34 Building have been completed. All drawings have 
been received for HLO approval. 

Structural Materials Development 

Zirconium Tubinq. 
cation of four prototype PIP process tubes; however, it now appears that 

The Chase Brass and Cbpper Company has begun fabri- 

an April delivery is more realistic than the previous estimate of March 
1957. Allegheny Ludlum has proposed an alternate method of fabrication 
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that VFIl include forming the tapered bottom end as 
in the process. 
price quotation is received. 

integral step 

Action wlll be taken on this croposal when a firs 

EkperMal vork at HAP0 has demonstrated the feasibility of forming 
SDSU diameter thin walled tubing by drawing strip through a suitably 
designed die, welding and sizing. Calculations reveal that tubing up 
to lJ2-inch diameter by 0.030-inch wall can be fabricated using the 
X)OO-pound draw bench. 

Shh Control Bead Chain. 
chaFn was satisfactorily fabricated by Auzo-Swage Prodzcts, hc. .?he 
disensions of the bezds were about 1/4" diameter by 0.018" wall thick- 
ness. The work was performed to investiga+,e the feasi5ility of fab- 
ricating 3/4" diameter bead chain vith a bead Val1 thickness of 0.050" 
frm 9 zirconium-hafni-am alloy. me 3/4" zirconium-iafniun alloy 3ead 
chain has been prososed as a shim control for the 7Fp reactor. 
tests on a sample of the 1/4" chain bdicazed that a 3reaking streagth 
of 98 Founds could 3e obtained vith :he dumb5ell and bead Assign that 
was utilized. 

Ayproximately 30 feet of Zircaloy-2 bead 

Tensile 

Plutonium Fuel Cycle Analyses 

Recycle AFplicability. 
recycling 2lutonium to different reactor designs has been cmpleted 
and a rwort is being prepared. 
can be applied to prsssurized water and boiling water type reactors. 
Calculations are based on the evolution of equal amounts of heat gen- 
erated Fn a given reactor whether enriched vith uarnium-235 or plutonium. 
When gpplied to thermal reactors %his assqtion qproxinafes equal re- 
activities for both types of snrichment. The high emicfiment levels of 
small diemeter sodium-cooled, grashite-moderated reactors such as SRE 
appear to rewire too high a conversion ratio to oDerate successfully 
vith the plutonium recycle concept. 
feasible . 

The grelimiaary stltdy of the applicability of 

It is concltlded that PluZonium Recycle 

Larger sodium-cooled types nay be 

Recycle Zosts. 
SRE reactors of the AEC reactor development program. If the cost of 
plutonium is assumed to be only tfie cost of yrifying, alloying, and 
jacketing the cores, then the %el cycle costs using current technology 
for plutonium enrichment are es%hated to Se between 1.5 and two %imes 
the cost of uranium-235 enrichment. 
plutonium fuel element fabrication eqected before 1960 as a result of 
current research and development should reduce plutonium Pel costs by 

at least a factor of two. 

'Jse of Stainless Steel with Recycle. 
neutron economy of stainless steel for use In jacketing and process 
tube material have been completed. Results indicate that its use in 
thermal reactors is definitely restricted. 
types were considered: cluster, solid cylinder and inverted cluster. 
In general, the inverted cluster appears to be the most attractive on 
an economic basis. 

Fuel cycle costs were tstimeted for the -owR, DWR, and 

Technological improvements in 

Calculations on the relazive 

!%e iolloving fuel element 

A report on this study VFIl be issued shortly. 
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Experimental Reactor Design 

Calmdria and Reflector. Three different schemes of calandria design 
have been drawn and prints issued for comment. The second scheme, 
which is presently favored, calls for a liquid type reflector which is 
separate from the moderator. 
or heavy water. This scheme also brings the top gas balance lines 
down through the reflector tank, the dump chamber, and the bottom 
shield in a nearly straight line connection to the heavy xater storage 
tank. This arrangement should provide a minimum scram or moderator 
dump time. Details of the calandria and reflector design are being 
itram on the basis of this scheme. 

Reactor Piping. 
in the revised drawings SX-1-6lU and SK-1-6130, and the new tube 
numoering diagram is given on SK-1-6141. 
less in the 85-tube reactor, the flow per tube is greater. 
of piping sizes indicates that it is desirable to increase jwer size 
from 1-1/2" OD to 1-3/4" OD, which can be accommodated with the eight- 
inch lattice spacing. 
Inlet piping and valves will remain 1-1/2" pipe. Maximm D20 velocity 
in the system Is 23-l/2 as, occurring Fn the ring headers at the points 
of maximum flow. 920 inventory 
from header to header is about 1000 gallons, roughly half that, of the 
151 tube reactor. 

The reflector fluid would be either light 

New jumper layouts for the 85-tube reactor are show 

Although total 320 flow is 
A restudy 

A 10" pipe will be used for the ring header. 

Velocity in the jumpers is 23 fps. 

Process Piping and Equipment. A flow sheet of thqD20 piping system, 
SK-1-6232, was issued for comments during the month. Incoqorated in 
this flow sheet was a scheme for isolating the primary heat exchanger 
and pumps following shutdown of the reactor and for cooling of the 
reactor through a low-flow system utilizing a flask tank. 
would permit rapid cooling of the reactor without subjecting the heat 
exchanger and pqs to excessive thermal shock. 

This system 

Revisions to 5lie flow sheet are continuing a efforts to find the 
optimum system for the reactor. 

Work is continuing on a report coverhg the evaluation of liquid-liquid 
and liquid-to-bofiing-liquid primary coolant  loo^ heat exchangers. 
Work is continuing on the equipment and piping layouts, isometric piping 
layout, steam and water piping, and boLler feed water piping. 

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

In the previous scheme (SIC-1-6253 Scheme B) the discharge cask was 
raised and lowered into depressions in the floor to facilitate attach- 
ing io the fuel element and to reduce radiation leakage. This method 
required a Clwo-piece shielding cover over the nozzles, one section of 
which vas removed for discharge operations. 



In the new concept only a single shielding cover will be required. 
This method uses a non-rising cask which will be lower in cost than 

the rising model. 
characteristics of this arrangement during discharge of fuel elements 
into the water pit. 

Considerable uncertainty exists as to the shiklding 

This question is being luvestigated further. 

Control and Safety Systems. 
chain fabricated of zirconium metal was received and was tested for 
tensue strength. 

A sample length of 1/4" diameter bead 

The chain failed at 85 pounds force. 

Recent re-evaluations of the zirconium-hafnium bead chain haveshown 
that a chain of this type could not be made sufficiently "black" to 
neutrans znd that it would be subject to excessive burnout. This fact 
coupled with the weakness of the zirconium chain has led to curtailment 
of further development of the bead chain type of shim. 

A new type shim control is being designed which will utilize a rare 
earth, probably gadolinium, as poison material. The poison vill be 
jacketed in stainless steel or other aetal and wtl1 5e in the form of 
short, hollow cylinders or beads with an outside diameter of 3/4 inch. 
These beads vill be strung on and fastened to a length of small diameter 
metallic cable to make shim elements of the required length. &ensions 
of bare cable at either end of the element will be wound on a hoist drum 
for moving the shim through the reactor core. 

Design is under way on an in-line dump valve which is compatible with 
the lgtest schemes for calandria design. 
poppet me with an eight-inch diameter seat. 
by a solenoid surrounding the valve stem. '@on deenergizing of the 
solenoid the valve will be opened by the force applied by the differ- 
ential gas pressure existing across the seat. An opening spring is 
included to assure rapid action of the valve. An extension of the valve 
stem Selow the seat fits into a dashpot mechanism vhich will limit valve 
travel and protect against mechanical shock. 

This valve is a modified 
The valve is held closed 

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

Reactor Instrumentation. 
instrumentation system and the activity monitor instrumentation system 
have Seen prepared in rough draft form. Schematic diagrams of these 
two systems have been broughr. up to date to agree with %he criteria. 

The design criteria for the reactor radiation 

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

A preliminary calculation of the heat load indicates that about 275 gpm 
will be required to cool the top and bottom primary shields and the side 
thermal shields. Due to the relatively small flow of cooling water re- 
quired, a once-through system probably will be adequate utilizing 
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parCIially treated water. 
a pump capable of delivering the above flow under a head of about 100 
feet of mer or about 10 HP. 

In addition to piping, the system will require 

Building Ventilation. 
area vxrtilation have been prepared. 

Five scope drawings of the process and senrice 
Estimates have been prepared for 

two methods of ventilating the process area. 
fresh air for the process area ventilation. 
from the reactor hall is utilized to cool and ventilate the cells below 
grade. The air from the reactor hall will be cooled by a refrigeration 
system in order to maintain the proper temperature in the cells. 

One method uses lOC$ 
In the other method, air 

Electrical System. 
diagrem and to the written criteria for the PRPR electrical installations. 
Detailed design has begun on essential components prior to the preoaration 
of a substation procurement specification. 

Revisions have been made to the one-line electrical 

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

PR-10 PrTJnery Loop Mock-up 

Requests evaluation of the ability of the primary coolant loop 
to remove reactor heat under varying conditions. 

PR-60 Resistance Temperature Detectors Test 

Requests testing and evaluation of various designs of 
temperatare detectors. 

Reactur Physics 

Fuel Cycle Studies. Material and reactivity balance calculations for 
pl~~tontum recycle fuel cycles are continuing. Xumerical values for the 
average isotopic composition of the fuel and enrichment for fuel cycle 
times of from 100 to 800 days (l25O-lO,OOO MWD/T) in PRPR have been 
obtained. 

Lattice Studies. A revised version of Efw-46679 is completed. This 
incorporates the nevest lattice parameters for the PW and includes P3 
calculations performed on the IBM 650. 
cooling are also discussed. 

Lattice enrichment qd 320 

Favorable comparison has been de between the results from a two-region 
P3 calculation and the measured flux in U02-gra~hite lattices. 
scatter of the measured points may Se corrected when the detectors are 
calibrated next week. 

Some 

A P3 calculation was performed on a 19-rod ED cluster fuel element 
with a plutonium-aluminum rod substituted for the central U02 rod and 
matched to give the same heat generation as the adiacent uranium. 
Results show a slightly smaller flux depression in the Pu rod than 
-dth U02 in this position. However, the effect on the thermal utiliza- 
tion of the cell is negligible as one would expect. 
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Reactor Kinetics. 
of the solutions are finished. 

The kinetic study is complete and the final drawings 

Reactor Controls. haluation of the shim control requirements of 
approximately x) mk per element with no cooling required indicatesthat 
the most satisfactory absorbing materials are the oxides of samarium, 
europium, and gadolinium. 
economical. 
of the control element or about 12 kg for the entire system, which 
includes a burnout allowance of one year exposure time. 

The last of these a?pears to be the most 
The required amount of qO3 is approximately 1.5 grams/- 

Reactor Core ModLfication. 
Inches and decreases of tank dbensions to seven feet 3 were analyzed 
in report aU-UU9, "Basis of PWR Core Modification Proposals." This 
report contabs a discussion of the incontives for the change in lattice 
qacing and a cmparison of the physics of the reactor before and after 
the groDosed cbanqe. This comparison was 'sased Eon hig.Uy zpproximate 
serhods and the results currently being obtained (23 nethod) are sig- 
zificantly different, in deC,aF1, 'DU: the overali. comparison of the t-do 
cases is not substantially altered. 

3e increase of lattice spacing to eight 

Reactor Qerations Studies 

Rnerqency Stem. 
sco?ixg, nego%iations were carried out with Fuels Preparation Department 
toetimize the emergency back-up sysfems for the PER. Some economies 
may be possible by cooperating with FPD by PRPR taking over the emergency 
electrical generation for the 3GO Area while the 300 Area grovides an 
emergenq s-ply of steam to %he PIV Reactor. 

In addizion to the noma1 revieu and assistance in 

D. CUSTCMER WOR.? 

Anodiz hg 

The anodizing and autoclav~hg equipment was opera%ed on production test 
naterial without inciden2. The scale of operation has not been sufficient 
to test the capacity of the anodizing and auxiliary equipnent for my extended 
period, 5ut it has been functionally 2ested and appears to be quite satis- 
factory. 

An alxninum tube, 1.3" ID x 16-1/21 long, and a spline, 3f8" x 16-1/21 long, 

were anodized at the request of the Irradiations Processing 3epartment. The 
spline was suspended in the tube and made the anode and the tube the cathode 
to anodize the spline. An aluminum rod was then suspended through the tube 
and the tube vas made the anode. 
possible that the same techniques could be applied on simFlar items between 
25 and 30 feet long. 

The operation was successful and it is 

Radiometallurgy Semice 

ICE Reactor Slug Failures. 
was completed. 
from the cap end of the uranium revealed that the core of the slug was heated 

The examination of Failure 739 from tube 4573-KE 
Metallographic examination of a third wafer taken 3/4 inch 

1232911 
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above the beta phase transformation temperature over its entire length. 
Dimensional measurements of the beta phase zone in each wafer revealed 
that the size of this zone gradually decreased from a maxFmum diameter 
of 0.76" at the center of the hot spot area to a minbum diameter of 0.64". 
In all cases the maximum and minlmum distances betveen the edge of the 
beta phase zone and edge of the uranium were diametrically opposed, with 
the minimum distance lying on the hot spot side. 
of the phase zone and the hot spot area on the slug jacket indicate that 
overheating resulted from the slug being forced against the process tube. 
The gradual reduction in size of the beta phase zone away from the hot 
spot could be attributed to the warp of the slug (estimated j0 to 63 mils). 

The shape and orientation 

ExaminatTon of a Pnnrr, Shaft From Redox. 
304 SS pump shaft from D-14 tank in Zedox is complete. 

Metallurgical examination of the 
No mechanical damage 

or heat-effects to the shaft were evident. 

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

Metallogmqhy Semice 

TM Edison resistance thermometers which failed in service in KE Reactor were 
received from IPD to determine the cause of the failures. Each stem had 
broken off immediately adjacent to a point where the stem Brotrudes from aL1 
adapter cad thence into the process tube coolant stream. Several deep 
scratches and severe abrasion caused by the metal-to-metal contact between 
the adapter and stem were observed at the area of failure. 
of each stem appeared to be fatigue type failures although the cross-sections 
of the stems were so small that positive identification of fatigue failures 
was extremely difficult. Perhaps of equal si@.ficance and possibly con- 
tributing to the failures was the poor surface condition on the interior Of 

the stems. Aumerous microfissures were observed, any of which could have 
propagated through the stem cross-section during senice. An acid pickle 
subsequent to the fabrication process could have caused such a poor surface 
condition and the microfissures of the type observed. 

The fractures 

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

Samples Processed During the Month: 

Photographs : 
Total Samples Processed: 25 3 

Microgrqhs 148 
Macrograohs 3 
Tot&. 3a 

1232912 
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Service to Savannah River Plant 

A request has been received from Savannah River for 100 canned Pu-A1 
flux monitoring wafers and one Pu-AI. slug. Delivery on this request 
is AprFl 1, 1957, and design and development work has commenced. 

Manager, Reactor and Fuels Research 
and Development 
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METAI;LuRGY 

Critical Conditions for He+&ic 'Jranium 

A calculation has been perforned to ascertain the critical enrichment of an 
iafiidte sass of urznium metal. The value obtained, 5.54, agrees with 
ocher estimates of this quantity. 

hei ZlemeDt Test tieactor 

Criteria for test conditisns for the fuel element test reactor are being 
preyared. 
the reactor core and its iux2iary components. 
.ere obtained from gersomel from other AEC sites. 

hsis'ace has also been g-ven in +he preliainar'y sco~ing of 
Suggestions for this reactor 

Ins trmentation 

The design was conqleted of an experimental model slit camera and fabrica- 
tion vas started. 
cal surface of a fuel elemeDt to be photographically unrolled to produce 
a flat photograDh. 
one time. 
photogragh of the internal. surface cf an I and S fuel element. 

This Is an ogtical instrument which allows the cylindri- 

'This pedts the examination of the entire surface at 
Another amlication .af the same yinciple would provide a flat 

Developent v2s szarted gn 2 mic~osco~ for observing the microstructure Of 

the ob;ect at the locus Jf a solar furnace. This inicroscop should ideally 
provide 250 X nagnification ulth 20 lens closer to the solar furnace f0c.S 
than eigh inches. A laboratory 3odel eqloj5- parts from a commercial Fro- 
jector with a j0 X nagnification -as 6emonstrsr;ed. A two-color 2ymmeter for 
determining the temperature of The object at the focus is also under develop- 
nent . 
REACTOR 

STUDIES i€EUUED TO PRESENT PIIODUCTZON PILES 

Control Rod StzDgAs ss a Funcr,ion of Temperature and Exposure 

A tl=ecre+,ical study has been aade 2f -.be change of control rod strengtYh as a 
function of aeutron teweratuzz and reactar e-qcsm. 
greatest with ;emgerawr% in The une-qosed case. 
tal rod increases 3 -art5 - ca. 335 jetween a green room teqerature Tile con- 
dition and a pen, grschite at 7000 C, pile condition (pile d"~). 

The variation is 
For K-pile, a single horizon- 

< 
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Buckling Measurements for I and E slugs in C Lattice 

A small exponential pile (-4' x 5' x 6') uas built with an 8-3/8" lattice 
spaciag for use vith C-pile .Process tubing and I and E fuel elements. The 
buckling will be measured and the results compared to that for a solid-fuel 
element. The quantity of prime interest is the difference between the wet-dry 
buckling values for the I and E fuel element as compared to the solid element, 
since hrge numbers of the I and E elements are being loaded in C-pile. 
measurement should confirm, and possibly provide more accurate values than 
were obtained in the PCTB. 

This 

Buckling Measurements, l.k$ Enriched Uranium 

Buckling measurements were continued in the d (-4' x 4' x 6l), graphite, 
exponential piles with enriched-uranium loadings. The Uranium enrichment was 
1.445 by weight 0-235. The uranium consisted of canned I and E elements hav- 
ing dimensions of 1.47" O.D., 0.37" I.D.; the bare slug size was 1.37" O.D., 
0.48" I.D. The lattices measured this month are given belov: 

Buckling of 1.445 Enriched Uranium 

Cooling An?luli 
Lattice Spxing A~/U C/U Condition +o/u Buckling 

(10-0 cm-2) 
- - 

9-3/8" 0.598 123.9 rn - 532 
0.351 494 

-- 
Wet 

The above ratios are the atom ratios for the cell. These new lattice spacings 
of 7-17/16" md 9-3/8" are beiaq measured to establish the wet-dry crossover 
point more accurately. 

Variation of GraDhite Diffusion Lenath Kith TemDerature 

The temperature was increased from 400 to 600° C in the graphite stack being 
used for the high temperature diffusion length experiment. 
taken at 450, 500, 550, and 6000 C. The graThite was then permitted to cool 
and the diffusion length measured at 500, 400, 300, and 200O C to check on 
the results rrhich were obtaiaed while the grayhite was being heated; the pile 
has now cooled to about looo C. 
was cooling we in essential agreement with those as measured when the pile 
was being heated; however, there is a tendency for the "cooling" values to be 
slightly lesa as can be seen in the following tabulation. 

Measurements were 

The diffusion lengths obtained We the pile 

i 2329 I1 
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Teqeratm Heating Cooling Calculated 

2000 c 59.0* ~m. 58.5 Cm. 59.2 cm. 

62.2s 61.7 62.2 
400 65.2~ 64.4 65.0 
300 

65.9 
67.1 67.1 

L 50 

68.6 
500 
5 50 
600 69.0 

67.4 

69.6 

* These veeues were reported previously and are given 
here to facilitar;e a camparLson between the "heat- 
ing" and "c~olipq'~ .ralues. 

The aeasured diffusion lengchs continue to be in agreement with the calculated 
-dues assuming a l/v aosoqtion cross section for graphite and a constant 
trassDort mean free Fzh. 

STUDIES KFLATED TO FRODWCTION PILES 

kc0 Measurements vizh 0.925'' Fuel Elements 

Reactivlty neasurementa -ere taken -2n the PCT3 vith 0.925" diameter, aatural 
uranium rods i2 graohi';e lzt+,ices. 
>laced i2 1.22" Q.D., dr.~, Drocess tubes. Three lattice spacings were used, 
These were: 5-5/8, 6-1/2, and ?-1/2 inches; four to five different buffer- 
rod afiangements vere used a.c each lattice spacing. 
which vill yield the inflnite multiplication factor for these lattices, has 
not yet been completed; the !% dues vill be rePorted at a later date. 
buckling measurements have been den in the exponential pFles with similar 
type fuel assemblies, it will be possible to combbe the buckling and 
measurements to give infsrmatlon 3n the migration area, or Fermi age for these 
lattices. 

These rods were canned in allrmrinum and 

The analysis of the data, 

Since 

Laztice Parameters for Large Diameter Cord Fuel Elements 

Pour different ir,",diations -ere made iz the PCTR to determine the lattice 
parameters (E , f, s, znd csnversicc ratic) of large cored, natural uranium 
fuel elements. These measurements aro sumarized below: 

Fuel Elernent Lattice Coolant 

1.93" O.D., 0.75" I.D. 8-3/8'* I and E (Water) 
1.63" O.D., 0.75'' i.3. 7-l/2" Core (dry), External 

Annulus (Water) 
1.93" O.D., O.?s" 'I.D. 8-3/8" None 
1.58'' Q.D.., 0.75" I.D. 7-1/211 None 

analysis gf %he data fizm ;Lese irradiations has not yet been completed. 

. - .. 1232918 - -. 
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Measurement of Lattice Parameters of Seven-Rod Cluster 

As a part of the determination of the thermal utilization of the natural 
uranium cluster rod fuel assembly (seven 0.5 inch diameter rods in a 1.93 inch 
I. D. process tube), the average flux ratio @H20/& MS deternined to be 1.58 
in the 7.5 inch lattice; the QO/U volume ratio in this fuel assembly is 
0.85. 

The flux ratio was obtained from reactivity coefficient measurements using 
dilute H3B0-3 and thin ccEer foil. 
for the above fl-ux ratio. 

k an effort to fabricate 2 counzable foil type l/v detector to supplement 
BF3 counters, crystalline NU 'as been investigated. Satisfactory 1/4" diame- 
ter by 5/aU long cylinders have been successfdly cast. The cylinders are 
multiple crys~ds ~5th many ?amid fractures, and hence they are rzther 
fragile. The first set of six cylinders has Seen calibrated by activation 
with a total variaticn of 0.2%. 

A desirable feature of NdF is ita neltiag temperature of > 900' C ;rfiich would 
mzke this material suitable for neutron flu measurements at high tempera- 
tures. 

An error analysis has not Seen completed 

-1 Ccnaiation of Eqocentld Measurements vlth Theory 

Since the P3 program have become available for the deteraimtion of them 
disadvantage fzctors of fuel clements, an attempt is being made to find a 
consistent set of parameters vhich VFIl allow materidl SucklFngs to 3e cd- 
culated over a wider range of fuel elements than is aow possible. 

Correlation -as attempted with measured bucklings for 0.925", 1.175", 1.36", 
and 1.56" solid, natural uraaium, fuel elements along with the 1.66" O.D., 
0.81~' I.D., md 1.66" O.D., 1.10" I.D., natural ura.nLum, fuel elements. The 
analysis with this series of fael dements results in two sets or' Daramef,ers 
irzstead of the exgected single set. The Volkoff-Rumsey method for calcula- 
tion of the& utilizazion was .sed in the above znalysis and could be the 
source of the difficulty because The zeutron flux is assumed to be constant 
across the air gap between the ?le1 element and the moderator. 
values of f are now being calculated by the P3 yogram on the 702 computer. 

- 

.. 

More accurate 

Them Utilization Calculations 

The three region P3 program for :he 702 computer has been completed znd is 
in use. 
and zre expected to be ia operation early in March. 

The four rad five region programs are in fiml stages of "debug" 

A difference exists in -,he results Dbmined from the 650 'Drogram and the 
702 pogran for the P3 sslatisn 70 The transDon equation. 
that the difficulty exis1;s 13 the Bessel function routine for the 650. This 
routine is aot as accurzt,e as the one utilized in the 702 program. A series 
of test cases is beirig pre-pa-ed to investigate the seriousness of the error. 

It is believed 
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A recipe has been developed for selecting, and incorporating, proton effec- 
tive masses into P3 calculations. 

Work reprted by the Russians at Geneva on excess absorption factors has been 
refined through elimination of several prevLously made assumptions. 
sults will be significant when applied to analysis of large lattice cell expon- 
ential experiments. 

These re- 

Other Theoretical Work 

Theoretical curves have been obtained from the small source theory dysis 
of the EllR which have the same qpalitative shape as the experimental curves. 

%e inverse flux poblem has been set up as a Redholm integral equation of 
+he first Und. The inverse flux problem concebms itself with ascertaining 
the fuel distribution vhich presents a stipulated reactor flux ~t~vern. 
is useful for flattening flux distributions. 
by fitting it3 kernel v2th a polynomial 

This 
The integral equation Is solved 

(a 550 program is available for this 
fitting) . 
Crptdl SDectrometer 

The installation of the neutron beam cutoff and collimatian system on the 
crystdl spectrQmeter at lO5-DR was completed during the Project CC-558 outage. 
Aizborne contamination in the reactor building following startup has inade it 
iqossible to start testing of this new installation. 

Millimicrosecond Time Analyzer 

The tLme analyzer loops have been completed. 
fabricated for aanuaL single channel recording. 
coincidence curve of two cascade gamma rays from Co60. 
width of 1.5 millimicroseconds *&ch Is attributable to the statistics of the 
detector systems. 
the 256 channel vlalyzer. 

A fast scaling circuit was 

This curve had a 
A "uz1 was made of the time 

Further testing of this systea must await the arrival of 

PCTR meration 

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

Reactor improvement items provided during the month included: 
tion of a fence arcund the 305 and 305-B 3uil-s to permit temporsry isola- 
tion of the buildi=lgs from the 303 Area. 
from the 303 Area, non-&-cleared personnel can be taken on tour through the 
reactor buildings. 

The installa- 

By Lsolating the 305 Buildings 

The 305-B Building safety regulations -ire revised to limit the number of 
personnel in the control rooms of the PCTR and the TllR to four during reactor 
operation. 



B-6 

TlTR Operation 

The upper 5 inches of the fuel tubes were filled with gra@ite plugs which were 
waterproofed. 
to be reduced by 20 fuel disks or 44.6 gms. 

2.7 I@, which gives an excess reactivity of 33 cents. 

The resulting increese in reactivity caused the Are1 inventory 
The fuel inventorg now stands at 

mew water with 100 ppm sodium bichromate was >laced in the fuel tubes. 
contamination could be detected in the vater that was removed. 

No 

Copper and bare gold traverses were made through the 'ITR and some points on 
a cadmium-covered gold traverse were taken. 

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

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

Criticality Equipment for Enriched Uranium Szlts 

The first part of the initial phase of the criticality experiment (measurement of 

were taken vith core enrichments of 0.8, 1.0, 1.2, and 1.4 percent by weight 
U-235; enrichments of 1.0 and 1.4 percent were used in the buffer region. 
sults (by interpolaticn) indicate that for the H/U ratio of about 4.4, the 0-235 
enrichment for which k = 1 is about 1.16 percent. 
given here are subjectTo further analysis and revlsion because of the foUoKLng 
reasons: 

for enriched 0 mixtures) vas completed in the PCTR. In the first phase 
- of the experiment atomic ratio vas held fixed at about 4.4; measurements 

The re- 

The preliminary results 

(1) During the 149 measurements, the buffer regions were not thick 
enough to provide complete matching of the neutron spectra. 

Results of mass qectrogmThic analysis of the batch enrich- 
nents have not been received and.thus aominal values were 
used for the calculations. 

(2) 

(3) The inteTolation technique introduces uncertainties. 

In the second phase of the eeer-bent two different enrichments will be used and 
the H/U atomic ratio vill be varied; enrichments of 1.m and 1.155 and with l?/U 
ratios rmging from 4 $0 10 are now being prepared by Chemical Research and 
Developent personnel. 

Critical Mass Facility 

With the deletion 02 the critical mass laboratory from the FY-58 construction 
budget, other appoaches tovard initiating criticality studies are being con- 
sidered in more detail. These approaches are based upon the expenditure of a 

- minimum mount of money to initlaze vork and will involve a scope and program 
much reduced from that of che original proposal. 



B-7 

The first of these aDproaches calls for the use of the head end of the 221-T 
Building (bismuth-DhosDhate sepmations plant now on a standby basis). ?he head 
end is an axea in the main canyon- origiaslly intended for eqerimental separa- 
tions studies. 
containment and potection to personnel in the event of a burst of a critical 
assembly. The pipe, operati-, and electrical galleries, immediately outside 
the head end, would provide adequate spce for control rooms, offices, and labora 
tor'-es. This plant is currently maintained on a standby operatlng basis. It 
is quite probable, however, that it may be ?ut on a mothball status. In that 
event, special Drovisions would have to be made for certain utilities and air 
conditioning of ?;he head end. The cost of making these provisions, which is not 
fully known at this time, amears to be the major difficulty in using this loca- 

This area was seldom used. The location would provide adequate 

tion. 

A second approach being studied consists Drimarily of an experimental facility 
slmilar to thac used in ';he fomer P-ll studies. 
tainment structure vould be set up at an aEroprlate site. 
and adjmct faci1ir;ies -auld -,hen be located at a distance from the reactor sta- 
tion sufficient to 3rovide protection to personnel from bursts. 

A reactor station in a con- 
The control station 

A feasibility reDort -~:tkl aEroximate COSTS, advantzges, and disadvantages of 
each system is Sei= ZreDared. 

Plutonium Mass aectrometer Consul'azion 

Further consultation has been ?rovided to the Chemical Instrumentation's pro- 
ject of converting a gas malyzing mass spectrometer for use as a plutonium 
analyzer. 

Mapetic Salance 

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

Neutron Age Measuremenzs 

Arrangernentcs were =de for ;he fabrication at Oak Ridge of the beryllium s9heres 
for the photoneutron sources. 

Analog Coxquter Qeration and Naintenance 

A large number of minor dlunctions in various componexlts of the computer have 
been experienced. Considerable time was spent in investigating these malfunc- 
tions in order to gain experience in maintenance Drocedure and to re~0r-t to 
Goodyear Aircraft. Al-.hough ';here are a large amber of trouble-cansiPg items, 
they are minor i~ nazure ad Goodpaz Ai-craft -U make all neaessary repsirs 
and replacements to Word's satisfaction. 

1232(f22 
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Reactor BoF1-out Problem 

Comptxter circuits were developed to simulate excess power, coolant loss and 
manual scram conditions. 

Trouble in the form of excessive signal pick-up was experienced in the computer 
circuits for Xenon and reactor kinetic simulation. Modification of these cir- 
cuits wSU be necessary. 

Performance of these circuits was very good. 

Components Research and Development 

Fabrication was started on an experimental detecting system which will be uti- 
lized in dete-ng the gamma and X-ray detection low energy threshold. The 

technique under investistion involves the i3troduction of a si& component 
which allows cross correlation detection. 

REACTOR D3VEUpMENT - LCOO PROGRAM ' 

PRPR Iattice Measurements 

The aluminum tank (calandria) for the heavy water test core for a 7-inch lattice 
for PCTR measurements has been received from the shops. 
been pressure-tested for leaks and is ready for installation in the PCTR. 
A safety system has been designed for possible loss of heavy water which has 
a sensitivity of 100 IIIL of %O or a drop of %O temperature of 10 C. The 
%O, which is scheduled to arrive March 1, has been reported to have a tritium 
impmity of 30 to 35 millicuries per liter. 
be safe for concentrations of tritium about 1000 times greater. 

The Cdandri8 has 
. 

The system has been desigaed to 

BIOLOGY AND MEDICDIE - 6000 PROGRAM 
aIomsxcs XSEARCH 

Atmosoheric Physics 

A revaluation of the calibration of the fluorescent Figment used as a tracer 
material in a ic &iffmion s-~u~&s was undez+xlsen in order to reduce 
the uncertainzf the estimate of the number of elementary pMicles per gram 
of pigment. 
technique for diluting the calibration samples had caused previous estimates 
to be consistently too large by approximately one order of mgnltude. 
lete 

Ih the course of this work it was found that a faulty laboratory 

A camp- 
techniques, ylelded a due of 

4.48 2 0.28 x 
sus the value reported previously. 

confidence assessed at the 95s level) ver- 

Installation of labeled six-foot metal stakes at 100-foot intervals from 400 
to 2500 feet from the Metecrology Tower and at five-degree interns of azimuth 
from north through southwest clockwlse around the Tower was begun. This grid 
of sampling points was chosen for the initial diffusion experiments using 

- various levels on the Tower to simulate elevated Doint sources. Extension of 
the grid to distances up to me mile from the Tower in the easterly and 

1232ci23 



southerly quadrants is feasible and has been ylanned to coincide with the expan- 
sion of the diffusion program and additions to the sampling equipeat. 

The extensive studies of diffusion LD stable atmospheres and the relation of 
diffusion parameters for this atmospheric condition to meteorological pameters 
were continued and a cmprehensive reyrt on this subject was essentially comp- 
lete at month's end. In the sixteen cases studied, the peak iaxial) concentra- 
tion at 300 m downwind frcm the source Trsried from 16.8 x 10- 
mg/m3 for a source strength of one grm/second. These VEilues, appropriate for 
an obsemer fixed on the azbuth of the average wind direction, illustrate the 

variability sf the diffusion grocesses within the stable case. 

to 0.63 x 10" 

DOSIMETRY 

A 33O-cubic inch Tlzstic schtillator and a %inch photomultiplier were studied 
to see if they could be azlied tc Body Monitor measurements. 
used to prcvide teqorarj cpzicel coupling between the scintillator and the 
tube. 
were varied mtil csndiTions of q~f.Fmum pulse neight with ninimm noise were 
found. 
was reduced to one-third ';he vnshielded -due. 
yossible. 
This represests an -bprsvernent, mer the performance of s-ar schtillators in 
body monitors at otker sites and means that it may be a useful adjunct to our 
Body Monitor. 
tzining C&7 sources (about 1 pc) or blanks to the backs of members of the group 
and then count- them r,firough their chests for one mute. 
detecfed and sessured within a factor of %wo; one blank was erroneously reyrted 
as contaidng 0.2 pc. 

The 'Jan de Grpaf accelemzor opersted vith anly routine maintenance during the 
month. 

Mineral oil was 

TSe operstiAng ?o-r,eatizls cf the photomultiplier shield and first dynode 

The counter vas gartiUy shielded -rith tuo inches of lead; background 
Greater reductions are certaidy 

280 Kev gzmma rays from a H8*3 source could be detected efficiently. 

A test 2f the sciztillatcr was nade by fastening envelopes con- 

All sources were 

The modersted detecnr neutron fluxnexer vas calibrzted against the long counter 
wAth C12(d,n) and D(d,nj sources. Disagreement by as much as 36 was found with 
earlier mrk vith (al@.a, n) sourc-es. 
known. 
'oackgound or' D(d,3) aemmns. 
tion vith mass-~m deuterium is beconring incmasingly difficult. 

'Be reason for the disagreement Is not yet 

'Be Lon sourc~ is aging rayidly and stable oyera- 
The poblem fzf -xkg (d,a) sources hzs become very great because of the 

The dLfPiculties reported last momh vith gases adsorbed on the WEUS of graphite 
chgmbers used for X-ray aeasurements ere still being studied. Careful repetition 
of +,be nitrogen flushing ?xper-hent, *ad extension to other X-my energies indi- 
cated that argcn -as no% the chief source of trouble. ?Ihe experimental results 
axe consistent -&:h aitFcgen i';seli king strongly adsor-Ded on the graphite. 
pressure e.xz;.apolaz'.x chamber -as fixed so zhe system cculd be heated to drive 
off adsorbed gases. 
be tried. 
agreement found -&yh dzes 3 ;5e lirerattt-e. 

The 

Sestiag ';a jOo C procuced 3c effect; higher temperatures Will 
Measuremezits zi' W fer rritrogen relative to W for air were made and good 

A smaU aluminum icnizzt,ion chamber -as mede to be used in detellnining W vith the 
calibrated Coso scurce. 
indicates that rcGm scattez5ng and chamber size effects are zegligible. 

The chaniber was found to obey inverse square law which 
Leakage 
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chasacteristics were satisfactory. A preliminary 
vas obtained; corrections for -i absorption and 

due for air of w = 33.8 ev/ip 
the Fermi polarization effect 

must yet be made. 
carbon, nitrogen, oxygen, aluminum, argon, iron and lead were computed by IBM 
machine at 0.01 MeV intervals from 0.01to 10 MeV for use in this work. 

Values of the Coqton energy absorption coefficient for 

Measurements were mde to determine the dose received by a film badge when it 
is calibrated with uranium beta rays. 
polation chamber for 16 to 290 
are at depths of 64 and 94 mg/cf The average dose to the two emulsions is 
146 mrad/hr. 

The depth dose was measured with an extra- 
c& of polyethylene. The emulsions in the badge 

mspIuMENTAT10N 

ExperLmental mrk on a transistorized Alpha Had and Shoe Counter was started. 
The instment xill be completely transistorized evcept for the multiplier zhoto- 
tubes used to detect alpha -gartide caused scintiUations from ZnS phosphor 
screens. 
register readout indicators and it vill use separate cable connected shoe probes. 
Detection sensitivity -All be approximately 500 d/m. The transistor amplifiers 
and register drive circuits are under development. The overall Fnstrvment volume 
Will be appromtely one-fifth the size of the present four-fold counters. 

The instrment vill be approldmately four cubic feet in volume with 

Eqerimental work was continued on the Dual Filter Alpha Air Monitor with the 
following comparison data being abtalned. 
alarm at three times the Radm-Thoron background, or 500 MPC of plutonium alpha 
in three minutes. 
single filter instrument which darned on 10,000 MPC in three -Utes. 

The dual filter instrument was set to 

This represents an alarm sensitivity 20 times better than the 

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

Experimental -mrk was staned on a scintillation portable fast neutron dose- 
rate meter. The instrument vill utilize the n,p reaction using polyetl-yLene 
material and attached ZnS phosphor. 

The circuitry tracings and pwts list for the kdiotel-metering Remote Data 
Stations have been essentially completed. The Radiotelemtering System will incor- 
porate a central station, repeater station and twenty remote data stations. 
formation on radiation levels, wiad parameters, and temperature -&A be trans- 
mitted automaticay from each data station through the repeater station and then 
to the central station for recording and analyzing. 
separate self-contained autamatic detection and radio transmitting and receiving 
unit. 

In- 

Each data station is a 

The Water Velocity Indicator for use in plant -*Us by the Geochemical and Geo- 
physical Research Operation vas assembled. 
leted and more are contemplated Sefore field tests are undertaken. 
will detect The direction and syeed of underground water flow when the probe is 
placed in the flow. 

Evaluation tests were completed on the use of RK-61 subminiature thyratrons for 

Some laboratory tests have been comp- 
The instrument 
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use in miniature high volwe supylies. Accuracy and calibration tests were comp- 
leted on a Jordan Remote Air Monitor?% System, and evaluation tests were started 
on aetal-wall halogen4uenched GM tubes. Field tests were started on the Nemo 
fast and slow neutron detector and on miniature hearingdid-tp headphones. 

CUSTOMER WORK 

PROCESS mcmoLoGY 

nuclear Safety Problems 

A variety of xclear safety problems vere studied during the month. Among these 
vere treaments of low-tern reactivity gains on slug dissolver safety, and fab- 
rication considerations involved ia the _oreparation of plutonium fuel elernents -~ 

for the PRP. 

Additional manufacturing sgecifications were also prepared for 1.6% enriched 
fuel elemeats. 

Assistance -as granted +,he Plutonium MetzllurgY Operation in establishing pro- 
cedures for gouriag the 3obia 3 casTiag. 

Design of ShiEiag Cask 

Calculations we= macie 3f The shielding reqyirements for a high level cask for 
fuel elements irmdiated La The Em. A srovision for thed cooling of the 
fuel elements vas recmmended. 

:(ApL-120 LOOT Design 

A design for a zFITconium, high ~ressure, is-File tube for the W-120 loo? has 
5eeD recommeaded to icApL. 

apyroximately double the f7,ux 32 +he loo? and %hus double the eqosure cagacity 
of the loo?. Whereas mher designs -Ire 5eea made using zirconium which would 
enhance the E-JX by an ea-ui-em mount, they have all required that development 
vork on zirconium fabri:azion be 3one. Ws desi= is based upon known and proven 

Preliainary calculations show thet this desi@ 

fzbricstion techniques. 

Weather Forocastiaq 

of BOEC~S~. 

8- our kcduction 
24-Xour General. 
Special 

Bumber Made 

84 
56 
70 

$ Reliability 

84.5 
76.4 
81.4 

Summzry of che Weatker 

Tenperatures during Febrwr =led between 55 on the 26th and -1 on the 2ad. 
3elow aod zeqeratures ?redominated, however, and the over-all monthly aver- 
zge of 34.1 -as l.h3 Selcw r~ormal. 
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The precipitation total of 0.23 inches was only about one-third the normal amount 
for Febmary. 
50 feet and 77 mph at 400 feet. 

There were high winds on the 24th with peak gusts 59 mph at 
During most of the time, however, speeds were 

light. 

Columbia River Level Forecasts 

Conferences with U. S. Weather Bureau and Soil Consemtion Service personnel 
were held in Portland, Oregon, in preparation for Columbia River level forecasts 
for the 1957 high-water period. 
watershed the potential for any 
is held to be essentially nil. 
potential water shortage. 

Optical shog 

The routine work in the Optical 

Due to only an average snovfall over the Columbia 
appreciable flooding of the Columbia during 1957 
In fact, primary concern is directed toward a 

Shop included the repair of three cme periscope 
heads, a discharge area periscope, a microscoF, anhfour cameras; and the 
fabrication of microscope brzckets, lens mounts, lens extension for a motion 
picture camera, and glass bezrings. 

- 

Wer 
Physics and Instrument Research 

mom LABoRAToms (XEZATIrn 
and DeveloFent 

FF' Gast:mcs 

wia@# 1232921 
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Chemical Research & Development Operation 

ORGANIZATION AIID PERSO- 

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

Manfred Siegler, Engineer I, transferred to APEXI at Ssn Jose, California. 

Lucille A. Holden, Steno-Typist, resigned. 

0. H. Pilkey, Jr., Engineer'- Assistsat, was added to the force. 

L. R. Duncan, Chemist 11, transferred in from Chemical Processing Department. 

Rozella M. Og<en, Laboratory Assistant, transferred in from Fuels Processing 
Dewment . 
TECHlpICAL ACTIV'iTIES 

2000 PXOGRAM - PRODUCTIOR OF FISSIONABLE MAmI4.L 

lRRADIATIOrn PRCCESSES 

Reac+ar Efrluent Studies - Automatic Analyzing Monitor 

Exhaust duct- for removing flunes and vapor from the evaporation hoods on the 
maitor was designed to pedt variable control of flow rates through the indi- 
vidual hoods. 
of a* flow, air teaperature, and placing of the radiant heater over the sample 
dish. It was detexnined that with &&e commercial 200-mtt radiant over-head 
heater, and the 600-att air preheater deliver- 2.5 cfa air at 600 F, smooth 
evapora2ion of tu0 cc per &Ute could be obtained. 
for the largest sample antici.pated, 100 cc each hour. 

The one day half-life Isotope interferlng with the P32 measurement previously re- 
por%ed to be i133 was confirmed by Analytical Chemistry to be W187. 
end experiments were underway to eval te a modified procedure for E;he P2 stream 
which would remove the interfering ldlF and Cr51 in addition to As7 The addi- 
tional steps require a second Dowex-50 column and a final slurrying with WO3 after 
remval of As76. The use of nitric acid to replace hydrochloric acid in the modi- 
fied ?rcceduzo should be a definite improvement from the corrosion stadpint, 
although the added complexity VU pose added mainteaance and reliability 
problems. 

Several experiments were conducted to evaluate optiExUl caaditions 

This rate VFIl be adepte 

At mnth's 

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

Full scale re- 
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The circuit for the d4 coincidence measurement was tested. An output puhe 
from the circuit of 8 ms duration operates the appropriate relay in the St- eeter- 
Amet printer. 

The 100-channel pulse height analyzer was received during the month. It will be 

used to assist calibration of the analyzing monitor and to aid in the general 
study of reactor effluent composition. 
facturer's plant (RLDL) in Chicago attending orientation sessions on the theory, 
operation, cme, and maintenance of the instrument. 

An engineer spent three days at the manu- 

Routine Monitoring 

Routine nonitoring of AS-76 in reactor effluent cooling water is being accomplished 
by means of direct counting through suitable absorbers. 
by Analytical Chemistry. 
change in acctlracy. Coqared to the former standard aethod requiring chemical 
separation, counting results were 7 per cent higher as found by Radiological Chem- 
ical Analysis. Com- 

pared to the existing method results are 16 per cent higher and are delayed 12 
days to permit decay of short-lived isotopes. 

Radiological Chemical .4nalysis confirmed standard beta counting of Zn-65. Gamma 

spectrometer results diverged by less than 10 per cent from beta counting values. 

Radiation Protection requested composition analysis of Wco, a possible reactor 
cooling water additive for reducing reactor rear face personnel exposure. 
red analysis and emission spectrogra~hy were utilized to establish the presence 
of sodium chloride, sulfamic acid, ammonium bifluoride, and an aromatic wetting 
agent. 

psalytical Service 

A coulometric plutonium analytical. method is being evaluated for general use. 
Immediate application is the direct analysis of I&E dissolver solution. 
standard solution gave precision and accuracy of 2 1 per cent which meets IPD needs. 

New analytical semices in sup~ort of organic pile coolant studies consisted of 
pour point and cloud point measurements provided on a mutine basis. 

The method was developed 
Operator time is reduced by a factor of three with no 

Adoption of a sbUar method for P-32 is being withheld. 

Infra- 

Quantitative analyses are in process. 

Plutonium 

SEPABATIOJfS PRmssEs 

HA Col.am Studies 

York continued on the development of a satisfactory cartridge for organic phase 
continuous operation in the Purex Plant HA Column scrub section. The failure to 

achieve alternate phase inversions ("zebra effect" ) without using plastic plates 
for organic coalescence shifted the emphasis to the utilization of a shcrt stain- 
less steel cartridge section (about 5-ft. high in the plant cohxa) immediately 
above the feed point and a ued stainless steel and plastic cartridge section 
-for the remainder. It is ewected that the decontamhation obtained in the all 
stainless steel section wU be sufficient to insure satisfactory lie for the 
plastic olates. 

i 23293 I 
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The studies were conducted Fn a three-inch-diameter 
nine-foot-high scrub section. Both Purex Flowsheet 
Flowsheet No. IIA were used. 

glass pulse column with a 
Hw No. 3 and Purex Plant 

Bigblights of the studies include: 

1. 

2. 

3. 

4. 

5. 

In the mixed cartridge section the use of stainless steel plstes having 0.08- 
inch-diameter holes and 2l per cent free area gave the best aqueous coales- 
cense, i.e., a finer dispersion and coalescence obtainable over a wider 
frequency range. 

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

The use of plastic glates at the top of the cartridge markedly decreased 
aqueous entrainment ibto the top disengag-ing section. 

A cartridge consisting of alte-mate groups of four stainless steel sieve 
plates and two fluorothene sieve plates (all on one inch spacing) save chloride 
HTU values of 1.6 and 2.0 feet at volume velocities equivalent to slsnt cap- 
ci%y factors of 1.8 and 3.6, respectively. These H'IU values are 15 to 20 per 
cent lower than obtained vhen using a cartridge containing alternate groups 
of two stainless steel and two fluorothene sieve plates. 

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

Iaterface Con$rol 

A float-type interface level detector using a standard rotameter coil and 
coupled to a stsinless steel float is installed and operating in a glass column -h 
the 321 Building. The device has been in operation for two weeks and controls the 
bot-m interface level to within e 1/2 inch of the set point, where the density 
difzerence cf *%e two phases is about 0.2. Based on these observations, a second 
float-type i-nterface detector is being designed for installation and testing on a 
jumper for use in the Pura Plant IA Column. The apyroximste 0.1 density dlzfer- 
eace of the tvo phases at the top of this column will provide a severe test of 
the suitability of this type interface detector for plant use. 

Interfacial Transfer Rates 

Most of the difficulties apparently stemming from surface-active impurities in 

the solvent and in uranyl nitrate appear to have been solved, and regroducible 
results are now being obtained. 
into TBP-Amsco as a process first-order in uranyl nitrate (an assumption vhich 
appears valid over at least the first half of the transfer process), results of 
recent measurements can be summarized as follows. 

Considering the extraction of uranyl nitrate 

I. Extraction rates from 0.48 mlar uranyl nitrate solution varied only slightly 
as the TBP concentration was varied from10 per cent to 40 per cent. 
for the first-order rate constant for the extraction process were 0.0074, 

Values 

I232932 
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0.0078, 0.0084, and 0.0085 min-1, respectively, for 10, 20, 30, and 4.0 per 
cent TBP. The rate of extraction of uranyl nitrate out of a solution 0.75 
molar in uranyl nitrate and 2.4 molar in nitric acid vr,s more sensitive to 
TBP concentration but still considerably less than first-order in TBP. Values 
for the first-order rate constant for the extraction process were 0.0029, 
0.0041, and 0.0055 mFn-1, for 10, 20, 8nd 30 per cent TBP, respectively. 

2. Addition of an aqueous soluble non-ionic surfactant to a concentration of 100 
ppm lovered the rate constant for uranium extraction by a factor of four. 

3. The rate of extraction of my1 nitrate from 0.48 molar uranyl nitrate solu- 
tion into 30 per cent TBP in Amsco proved much mre sensitive to the stirring 
rate of the aqueous phase thaa C,o that of the organic phase. The rate con- 
stants ranged from 0.0027 &-' to 0.023 -'' as the aqueous stirring rate 
was increased from 50 to 120 RPM, vith the organic stirred at a constant rate 
of 80 RRd. By contrast; the measured rate constants wer? 0.0029, 0.0046, 0.0046 and 

0.0048 mh'l for organic phase stirring raL,es of 50, 80, 110, and 112 RPM, 
respectively, with the aqueous phase stirred at 80 RPM. Under the conditions 
of these measurements, therefore, it appears that diffusion in the aqueous 
phase may constitute one of the major lidtations on the rate at which uranyl 
nitrste transfers from aqueous to organic phases. 

Solvent Properties of 2-n-Butyltetrahydrofuran 

Cyclic ethers are currently undergoing examination to determine their potential 
as solvents for pocessing irradiated uranium. The first of this class of com- 
pounds which has received attention is 2-n-butyltetrahydrofuran. 
capability of tEs coqound for uranyl nitrate has been examined, and the data 
are summnrized in the accompaaying table. 
ium is included also, as a measure cf the decontamination potential. of this 
solvent. 
TBP in a hydrocarbon diluent ue included. 

The solvent 

Distribution da*d for tracer zircon- 

Results obtained in paallel measuremnts with hexone and 30 per cent 

As a solvent, n-butyltetrahydrof'uran is apparently competitive with hexone in 
AISm-salted systems in both uranium extraction power and decontamination capa- 
bFlity for zirconium, but appears inferior on 30th counts to 30 per cent TBP in 
nitric acid salted systems. 

It is planned to study the s*dbility of BTF towards nitric acid and its decontam- 
inatiorl capability for gross fission products. 
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Pi-iso-butyl Phosphate as Purex Extractant 

Tri-iso-butyl phosphate (Eastmen Chemical Products) was studied as an extractant 
in the Purex process. 
cycle (IA and IB feed points and IC stripping). 
in all cases, nearly identical to those obtained when using tri-n-butyl phosphate 
(TBP) as extractant. luso, IA feed point distribution ratios for Pu, gross 
gamma, Zr-Nb, Ru, and Ce were approximstely the same with the two extractants. 
Under IB feed point conditions, Pu E: was greater by a factor of four for TBP 
than for tri-isobutyl phosphate (O.OOT7 vs. 0.0018). 

Batch equilibrations were inade simulating the psrtition 
Uranium distribution ratios were, 

When the concentration of uranium in an organic phase 30 per cent in tri-iso- 
buty1 phosphate exceeded 0.27 M, a yellow, crystalline solid formed. Probable 
composition of the solid (from-uranium analysis) is U02(N03)2.2TIBP. Uranium 
saturation in 30 per cent TBP is ca. 0.52 M and Purex HAP and IAP (extraction 
column product streams) exceed 0.3 ; in kium. 
not appear attractive as an alternate for TBP in the Purex process because of tbe 
limited solubility of uranium In it. 

Tri-iso-butyl phosphate does 

Ion Exchange Studies 

Attempts to operate the 321 Building moving-bed ioc-exchange contactor with new 
Dowex-50 20-to-50 mesh resin were unsuccessful because of excessive resistance to 
liquid flow which developed in tlhe XA Column and prevented pumping feed to the 
column. An hydraulic classifier which allowed a water flow of up to 500 &./a. 
in a 2-inch-diameter pipe removed about 0.2 ml./hr. of fines from the unit. 
croscopic inspection of the resin indicated that the removal rate was not as fast 
ab the fines formation rate. 
since it does not appear attractive for plant use. 

Mi- 

No further work is planned with the coarse resin 

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

0.1 to 1.0 g/l : 2$ 
1.0 to 10.0 g/l 2 2$ 
10.0 to 100.0 g/l 2 lC$ 

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

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

The 
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Dissolution of IEi Fuel Elements 

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

is 

1. 

2. 

indicated by the following. 

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

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

Exposure of uranium =tal to boiling four molas amnronium fluoride or a boiling 
we four mlar in ammonium fluoride and four molar in ammonium hydroxide 
(pH = 9.6) for two hours resulted in formstion of a green coating on the setal 
(presumably Up4 or UF4 . m4F). 
amunted to about 1.4 Der cent of the total uranium in the experiment employkg 
ammonium fluoride and about 1.7 per cent of the total uranium in the experdnt 
exuplo-g the mixture of ammonium fluoride and ammonium hydroxide. 
the superaetaat liquids from both experiments appeared water-white. 

The coating Flus any uranium which dissolved 

After Cooling 

Addition of ethylene &ambe tetra-acetic acid ("Versene" ) to a concentration of 
one molar in a mure one solar in ammonium fluoride and three molar Fn ammonium 
hydroxide allowed dissolution to continue at a significant rate past the mole 
ratio of ca. six mles of fluoride Fer mole of zirconium at which the dissolution 
generallyTeases with mmnium fluoride alone. 

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

Continuous Metal Dissolution 

Eleven runs in the 2-inch-diameter by 12-foot-high continuous tower dissolver 
were completed. Although a variety of operating conditions were used, including 
different acid and reflux rates and reflux, feed, and air entry points, dissolv- 
ing rates of only 50-75 per cent of those obtained h a continuous pot dissolver 
(HW-42666 ) vere achieved. 

Anodic corrosion of platinum. Measurements 
in nitric acid were extended to nitric acid 

of the anodic corrosion of ?latinun 
concentrations as high as 3.9 M. - 
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kcressed corrosion with hcreas-l nitric acid Strength, as reported previously, 
was confirmed. The corrosion rates varied, in parabolic fashion, from 0.021 
mg./amp. hour at 0.15 M HLVO3 to nondetectable weight loss (24 hour lup at 7.5 
amp~./in.~) at 3.9 M SO3. 
corrosion with incrgased acid concentration in the range 0.15 to 0.45; corrosion 
rates were prohibitively high in this range. 

Similar studies with gold as anode showed increased 

Resistance of Flurex Cell Components. 
change membranes was measured by a <difference" technique. 
appropriate solution in a conductivity cell was neasured. 
brated to 2 M UlVH if cstion exchanger or 4 M HNO 
between the glectrodes and the cell resisGce ds measured again. 
the membrane was taken as the difference in the tu0 measurements. 
membraae resisace as a function of external solution composition is shown in 
the foUowing Table. 

Resistance of various cation and anion ex- 
The resistance of an 

A mbrane, pre-equili- 
if anion exchanger, vas inserted 

Resistance of 
Anion exchange 

Resistance of OW Thickness of Membrane, Ohms/Cm.2 
Pemtit 31k8 (8 .o dls ) External Solution Nalfilm 2 (3.h ~2.1~) 

12.5 
20.6 
12.6 

6.9 
31.0 
28.0 
19.0 
32.0 
108.0 

- Similar values for cation exchange membranes in contact with UNH 
v8IyFng composition are as follows: 

65.1 
71.2 

55 -7 
49.0 
gL.0 
80.0 
82.0 
123.0 
801.0 

olutions af 

Resistance of One Thichess of Membrane, Ohms/Cm. 2 

Exterzal Solution Pemtit 31k2 Ralfilm 1 Ionics CR-61 

0-5 M UT4H 736 
0.1 Fi UNH 5% 
0.50-M UlpH 369 * 

1.00 E m 305 
1-37 304 

84 
. 77 

67 
54 

179 

154 
u3 
36 
21 
24 . 

Specific resis-caace of ULVH solutions of concen2,rations possibly applicable as 
Flurex Seed was measured. These range from 105 ohm cm. at 0.005 M UNH to ca. U 
ohm cm. at 2 M W. Similarly, specific resistance of possible cgtholyte solutions 
(0.2 E U0$2,-0.05 M lfH4F, vaqdng HF concentration) varied almost linearly from 
9 ob cm. at 3 M m-to 36 ohm cm. at 0.5 M EF. 
tions [anolyte)-ranged from ca. L ohm cm.-at 1 M to 53 at 0.05 M. 
voltage drop across a FlurexFell may be estimazed for a wide Giety of opera- 
ting conditions. Wid calclllstions indicate relatively high ceU voltages and 
point to the necessity of optimizing cell desiep to minbnize power loss. 

Specific resistance of HNO3 solu- 
With these data, 
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WASTE TREA'MXT AmD FISSION PRODUCT KEXOVERY 

Cesium Packaghg Flowsheets 

A calcination-leaching process was reprted last month for converting cesium zinc 
ferrocyanide precipitates to cesium chloride. 
determine whether the same treatment would be applicable to nickel ferrocyanide 
or ferri ferrocyanide precipitates, since it may prove desirable in some cases to 
employ these materials rather than cesium zinc ferrocyanide in the recovery of 
cesium frcm certain wastes. This may be the case if it is desired to process 
Purex HAW directly or if the iron and aluminum concentrations in 1WW are excessive. 

In the calcination experiments, it was observed that both the nickel ferrocyanide 

and ferri ferrocyanide spattered badly when heated to 300 to 550 C. Overall 
cesium recoveries after leaching vere very poor and averaged less than 10 per 

cent. However, the calcination-chlorination and wet chemistry processes handled 
nickel ferrocyanide and ferricyaaide without difficulty. 

Further work has now been &ne to 

It has been ttought that calcination of cesium zinc ferrocyanide may result in 
ccnversion of a portion, at least, of the cesium to the cyanide rather than tie 
oxide. While this is of little consequence if the product is packsged as the 
chloride, it is a ratter of concern if the "oxide" is packaged directly since 
the cyanide vould probably undergo radiation induced decomposition with gradual 
Dressure build-up. The 

result was negative and indicated that the cyanide content was less than one pa=t 
A leach solution vas accordingly analyzed for cyanide. 

iLl 200,000. 

T3e wet chemistry flowsheet which vas reported recently for converting cesium 
zinc ferrocyanide to cesium chloride utilizes a sulfide precipitation to remove 
zinc and iron and an anion exchange step to remove sulfate. 
rather the consuming and my, also, be subject to radiation decomposition dif- 
ficulties. An alternate scheme was devised and tested this month which appears 
to have many advantages. 
followed by electrolysis ia a aercury cathode ceU to remove iron and zinc. It 
has also been found possible to remove the sulfate by precipitation with lead 
(added as lead nitrate) and to remove the excess lead electrolytically along H-th 
the iron and zhc. Ute-mtely, the sulfate can be removed by stoichiometric 
2recipitation v?th bsr',um, the end -mint being detemined conductiometrically. 

Both of these are 

This involves dissolution ia sulfuric acid, as before, 

In other experiments with the wet chemical process, it was found that the chloride 
form of the Dowex-1 anion resin can be substituted for the hydroxide form and 
that it can be re-generated more readily, thereby reducing overall time cycles. 
The fission product decontamination factors across the wet chemical packaging 
process were also deterabed and were found to be 160 for zirconium-niobium, 18 
for ruthenium, 9 for cerium, and 71000 for plutonium. Since substantial decon- 
tamination is also obtained in the cesium zinc ferrocyanide recovery operation, 
the fkal cesium chloride.product vill be of very high radiochemical puzity. 

iPeptunium 2ecoverX 

Three Ui (miniature ncbcer settler) xuns were completed during the month. These 
simlated the HA 
viously reported 
sheet (1.35 M U, - 

Puex column and represented tests of flowsheets based on ye- 
batch extraction data. The first ru~l simulated the HU #3 flow- 
2 M mO3 feed, 3 M mO3 scxub) and was run at about 65 per cent - - 

938 1?t3 
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ursnium saturation. 
was eliminated in the HAW, as expected. The second m was identical to the 
first except that 0.1 M ferrous sulfsmste was added to the feed to reduce the 
neptunium to the extrctable (IV) state. In this case, about 90 per cent of the 
neptunium was extracted and was fcund in the uranium product. The third run em- 
ployed a hi& acid - low saturation flowsheet (1.35 M u, 4 HRO3 feed, 3 M Hm03 
scmb, 60 per cent uranium saturation) and was designed to force neptuniumTV) over 
with the uranium (and plutonium). Although steady state was not attained and only 
5L per cent of the neptunium vas found in the uranium product, it was est'srated 
that about 95 per cent vould have been fcrced through after the nitric acid had 
refluxed up to steady stake concentration. 

At steady state, most (about 90 per cent) of the neptunium 

"he above results indicate the practicality of two methods for recoverkg the 
neptunium: (1) high acid, HA, IA, IB operation with eventual recover!! of the 
neptunium from +he low acid IDW, oz (2) opexsion of a conventional HA vith re- 
covery of cepmnium from the KAU by sclven'; extracyion aft== reduction to the 
(iV! state with ferrcus sulfamate. 
deccnraninar,ion will 'be somewhat compromised acd 7k.e seccnd &at additional columns 
are required. A Third scheme, currectly undergoing batch teszing, would have 
neither of these drawbacks. 
of neptuuum and Dlutonium. 
(IV) is oxidized very slowly 3y nitrite, whereas the plutonium(II1) to (N) oxi- 
dation is very nearly kstantaneous. Similarly the oxidation of neptunium(V) to 
(VI) by dichromate was found to be rapid (t$ C1 minute) vhereas the dichromate 
oxidazion of plutocium(IV) 1s slm (at rcom zeqerature). It shculd be possible 
with these, or some other suztabls! oxidant, 20 extract boxh the Dlutonium and 
ne$xhm in the 9A and 1A columns. 

The ion exchange ck,-acteristics of ceptunium are also under investigation as 
an &tern+* mems of recovery or of isolation. 
neptunium(IV) gave a distribution coefficient of 2.5 x ldc for adsorption on 
Dowex-1 from 7 N nitric acid. 
equilibrium valce at room zeemperarare. It is planned to cover a range of acidi- 
ties from JL M to 8 M ni=ric acid in the case of ceptunium(IV) acd %o investigate 
the behavior-of the-[V) and (VI) stases as ve2. 

Tfie first scheme has the disadvantage that 

It is based 02: differecces in the rates of oxidation 
Thus prelimbarj e-eriments show that the neptunium 

Testing of these ideas is proceeding. 

. 
A ?relimim.q experiJnent with 

Twenty-four hours -ere required to attain this 

Cesium Isolaticc and hcbgh.q 

Efforts expecded on developing she isclation and packaging prototype were aimed 
at producing the first Ebgineer'bg Flowsheet by May 1, 1957. Basic assumgtions 
include: 
(2) the final produc'. will be cesium chloride, (3) instantaaeous capity Kill be 
adequate for processing 4 Kg of cesium per eight hour shif%, ud (k) the product 
vill be packaged h bulk foq. 
before the flowsheet is completed. 

In supprt of design of the Drototne cesium packaging unit, infomation on centri- 
fugation, filtration, and settling of Cs2ZnFe(CN)6 is being obtained. When preci- 
pitated from simiiated IWW (pocedure proposed by Chemical Research Operation) the 
solid volume after centrifiging (one hour at ca. 600 x G) is about 0.04 per cent 
corresponding to 0.5L M in Cs2ZnFe(Cm)G. If precipitated at bigher cesium content 

is more be after centrifug&ion (0.2 M). 

(1) feed material VFll be aa aqueous slurry of zinc cesium ferrocyanide, 

The capacity assmption is tentative and may change 

- (4.3 x 10-3 M vs. 4.3 M in IWW), the solid agglomerates more rapidly and 
Thus ;reparation of the solid for - 
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study by precipitation at higher cesium concentration to avoid large solution 
volumes is not valid due to different ckacteristics of the solid. 

Cs2We(CN]6 is precipitated from sinnilated IWW and centrifuged is readily sus- 
pended in tvo or three volumes of water to give a slurry which can be pumped 
through a 1/4 inch line. 
solid. At a water to centrifuged solid volume ratio of 15, the solid filtered 
readily cn F porosity sintered glass (L-5.5 microns). 
of 50, some solid passed an F porosity filter. 
as well as the addition of ammonium salts to maintain ionic strength counteract 
the geptization. 



c-12 

A document vas drafted which recommends the crib disposal of a large fraction of 
in-farm scavenged waste supemates. 
of presently tanked wastes can be discharged to the U6- C cribsite if adequate 
cesium and strontium soil adsorption is demonstrated, Cog' concentration is re- 
duced to less than 4 x uc/cc (Mpc), and other defined requirements are met. 
It is expected that the test disposal will yield valuable data relating to stra- 
tification and dispersion of uastes in ground water, aquifer characteristics in 
the disposal area, and ground water mvement. 

It is estinated that some ten million gallons 

Approximately 550,000 gallons of TBP scavenged supernate vas dischsrged to the 
U6-x-6 crFb. This vaste demonstrated sat'sfactory strontium and cesium soil 

of *.ste to be sent to the cri3site as part of the above-described high C060 
waste "use test" in this area. 

adsorption characteristics and contnhed Co i0 at 0.7 MPC. It is the first batch 

Totaltieta emitters in cocling wat2r recertly routed to the new Redox swamp 
were found to >e slightly below the reconrmecded svam~, disposal limit. 
vity 2s belisved to be due to wash-out cf ccn-camination previously dewsited in 
the ibes. 
and re-routlng. 

p?.. acti- 

--reased i.ri5 life should resulz from the cooling water segregation 

Arrangements vere made for isotopic analysi3 of the contact condenser effluent 
from  he recenfly installed vacuum acid fractionator in Purex plant. 
volume discharged (300 gpm) may result in sho,-t crib life unless it c8z1. be shown 
that seace disposal can 5e ac!xkved or ;he eontac-, condenser replaced with a 
surfac? condenser. 
ising soluticn. 

The large 

%t,a to ke ob~.3~1eti WCl assist Fn detelcsining The most prom- 

Obsemticn Wells 

The movement 02 radioactive contamination in tie ground water north from T-Plant 
waste disysal sites has reacbed a point LOO0 feet nonheast of the 241-T Area. 
SignifFcaat nitrate ion concentrasicns have been found in wells as far north as 
Gable Butte. The rate of aovement of this maze=ia.l has significantly increased 
as grsdiczed due to the decreasing ground water level beneath the T-swamp. 

Ground water samples from wells located southeast of 200 East Area contained sig- 

nifican?; coocensrations of nitrate ion. This material may be explained as resid- 
ual material remaining from prevzous contamination of the region, seepage of high- 
density wastes beneath the Purex mound that apparently blocks the movement of 
ground water from 4Ae 200 East kea, or an wdetected stream of high nitrate 

waste frcm the Purex Plant that is incorporated into the Purox mound. No radio- 
active material has thus far been detected in the wells, although further to the 

west siaficant concentratiocs of radioactive contarmp8 ' tion have been detected 
moving slowly southward around the west edge of the Purex mound. The possibility 
of seepage of high salt waste beneath a ground water mound has been qualitatively 
demonstrated in laboratory models. 

A series of special samplhg tests is Seing conducfed in mnitorhg wells in the 
200 East Area. 
monitor the movement of contamination from this site. 

ground vater. 
levels in SOLIE of these wells. 

The wells are located 2500-3000 feet south of the BY cribs and 

- simultaneously collect,ing representative samples from different depths in the 
The sampling tests involve 

Very -ked concentration differences have been found at different 
In one vell in pmiculez a striking kcrease in 
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the concentration of radioactive material was found in the 1ower.levels of the 
ground water. 
sand. Within the horizon the radioactive naterial concentration near the bottom 
is as much as 500 times that found in the ground water near the top of the bed. 

The bottom 15 feet of the well is drilled in a uniform bed of fine 

The Purex mound appear9 to have essentially stabilized under the continuous dis- 
charge of about 7 x loo gal. of cooling water per day to the Purex swamp. 
elevation of the mound has increased only 0.1 foot since December. 
significant changes continue to occur in the size of the 200 West mound. The 
southern portion continues its slow rise, while the northern portion continues 
to show a significant subsidence. The elevation of the ground water beneath the 
T-Plant has decreased a total of 1.15 feet since December. 

The 
Somewhat more 

SDecial Geological Seadies 

The apparenz donward migration of some high salt vastes in the ground vaters 
beneazh 200 East kea could be a combination of structural and stratigraphic 
control of The pound water mvement (Ln the mst permeable bed and down the di?) 
with at least some aass settling of those wastes toward the basalt "floor." 
ment of she vastes is in a highly permeable aquifer of the lovemost Ringold for- 
mation, entraace to which was gained vhere the upvaqed Ringold sediments were 
eroded and trmcated prior to burial beneath later fluviatile sediments. 
clay beds elsewhere overlie the aquifer but were locally removed by erosion to 
form a window hto the lower aquifer through which the waters moved. Movement 
is zoward one sf several deep basins in the top of the basalt bedrock -- basins 
which bcttom at or below sea level and from which preliminary evidence suggests 
the exchange of water with shallover ground waters nay be extremely slow. It is 
hoped 'khat geophysical seismic techniques wUl trace the clay and silt beds cap- 
ping the aquifer and similarly define 'he form of the basin in the basalt such 
%ha= necessary Ponltorbg vells can be most advan+vageously located. The depth 
to 3asal.c in these locations (400 to 800 feet) precludes the routine use of slow 
and laborious chum drilling techniques for the determination of the structures 
at these depths. 

Move- 

Two 

At, mnth's end A&e Atomic Energy Commission was preparing to negotiate with Geo- 
physical Services, Inc. of DaUas, Texas for the 2lanned two to three month geo- 
physiczl seisidc evaluation survey. Fhal awardbg of the contract my be de- 
Layed Sy budget lwtations. 

Process DeveloDment 

htch equilibrium tests were conducted to investigate the possibility of using 
cation exchange resins as a method for removing the "critical" radioisotopes from 
low activity, low salt, condensate vastes. Radiochemical analyses of A-8 waste 
(Purex *& fam condensate) indicated that SrgO probably would be the limiting 
radioisotope in its disposal. Accordingly, distribution coefficients were measured 
for Sr9O in A-8 waste for five different resins. The Easured distribution co- 
efficients started at about 2100 with Amberlite IRC-50 and increased in the order 
Duolite C-25, Amberlite DC-50, Amberlite IR-100, Amberlite IR-120, to aDproxi- 
mately 10,400 for Duolite C-3. 
relatively high affinity of all of the resins for Sr90. 
to determine the cagacity of a Duolite C-3 resin column for Sr9O in A-8 waste, 
since the feasibility of using resins to decontaminate A-8 waste is dependent to 
a large ement on the abaity of the resins to compete on an economic basis with 
the present method of disyosal to underpound cribs. 

These distribution coefficients indicated a 
Zxper4iments were planned 
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The investigation of the mechanism of the reactions of ruthenium with silica and 
alumina surfaces was continued. 
tetraoxide solutions w8s equilibrated with activated alumina indicated that re- 
producibility of the results was a function of the contamination of the alumina 
surface rather than the tiae of equilibrium. 
er temperature was proposed as a corrective measure. 

A series of experiments in which ruthenium 

A longer outgassing period at high- 

Cellin4 of Wastes - Field Work 

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

IoUe Mocitor 

Additional gamma energy spectra of Purex "C" Cell dissolver off-gas were 
in an attenpt, to identify the G.5 mev. gamma emitter previously observed 
metal dissolution under conditicns requi=bg +he most sensitive setting 
monitor to observe :he iodbe activity. me "C" Cell dissolver heel was 

obtained 

on the 
removed 

awing 

in early Febnzary and the dissolver loaded with fresh metal. 
were then obtained as this metal was dejacketed and dissolved. 
ing there was no activity above background at my energy level. 
dissolution, peaks were obse-Ted at 0.36 and 0.50 mev. 
ceU vculd immeciiately lower these peaks by factors of 1.5 and 10, respectively, 
i.e., -A background, conflming r,ha?; both contributors were in the off-gas and 
no% appreciably adhering to the sample ceil w 

Gamma energy scans 
During dejacket- 
During metal 

An air purge of the sample 

. These obsellrations strengthen 
the conc>lsior that the 0. j mev. emi$ter is agrs 5. 

Contact Al~ha Coun$er 

A contact alpha couli-&r cell employing a small phosphor area in the central por- 
tion of -,he open cell bas been laborato-y tested. 
it was coxdimed tiat, satisfac-cxry coun$ing rates for low activity streams (0.24 
g/l) could be ohained after passage of high activitg streams (6 g/l) vithout 
flushing betveen samples. 
to backgr-cund. 

With Task I supernate solutions 

One acid flush (1 M, m03) returned the countiag rate 

Photameter DevoloFment 

Efforts +a standardize the flow cell have shown that two types of cells viU be 
required, one for sample s%reams containing little or no air (Redox sanples), ad 
one, a self-degassing unit, for sample streasls contaking an appreciable gercen- 
tage of air [Furzx air lift assisted samples). 

The ruggedness and tube-to-tube reproducibility of the 1p-42 2hototube has been 
*roved by casting the tube in the shell of an An series am-pheaol line connector. 
The phototube assembly fabricated in this manner serves as a rugged detector that 
is easily installed and replaced. 

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

interference fFlter that passes light with a wave length of 510 millirni crons , 
in place of the previously used LgO millimicrons filter. 

I2329k.3 
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Titaaium %be Heat Exchanger Prototype 

Testing of the titanium tube heat exchanger vas completed. 
of thermal cycling and boilFng of concentrated nitric acid. 
examhation and pressure testing of both the shell and tube sides did not dis- 
close any cracks or leaks. The unit was also tested for leaks with the helium 
leak detector. No leaks were found. 
tome testing. 

The tests consisted 
Weekly dye penetrant 

The unit is now available for in-plant pro- 

Deepwell TurSine Pump 6, Redox F-1 Tank 

The deepvell turbine pumps installed in the Redox F-1 tank (Iiedox Flowsheet No. 5 
lAFS solution, feed to the extraction column of the partition cycle) have failed 
after 3 to 75 days operation during the past ten months. 
failed to develop any cause for the faawes. 
wizh glass bearas was put on test pumpiitg siinulated IAFS solution. 
ninutes severe foaming was apparent. 
the surface of the liquid and was expelled from the vessel vent. 
sence of foam in the Redox F-1 tank has not been demonstrated, foaming in the F-2 
concentrator, vhich precedes the F-1 tank, does give trouble unless a foam 
depressant is added. 

Recent seal studies 
As a follow up, a pump equipFed 

me foam extended about eight feet above 
Within ten 

Although pre- 

The addition of 100 tines the amount of "Nonisol" (a foam depressant) used in the 
~lmt F-2 concentrator did not eliminate foaming of the sirmilated lAFS solution. 
Several vaziables remain to be examined before it can be concluded that foazaing 
and not seal failure is the _nrimky problem in the F-1 tank. 
appears that foaming may exist. 
openings, agitator, pump, etc., would explain the leakage observed from the F-1 
tank. 

At this time, it 
This coupled with poor sealing of the tank 

3edox D-14 Pum- 

A deepvell turbine pump which fUed because of shaft seizure at the liquid throt- 
tle bushing has been dismantled by Chemical Processing Department personnel. 
secxion of the shaft that operated in the liqyid throttle bushing bas been exam- 
ined macroscopically, microscopically, and spec trographically by Badlometallurgy 
personnel. 
surface were noted. 
more than one per cent lead as well as elements contained in solution in poportion 
with the solution content. 

A 

Minor corrosion of the stainless steel sxld faint scratches on the 
The foreign mterial that had built up on the shaft contained 

Aveco Three-way Packless Valves, Ai= Berated 

The valves purchased for the Purex Plant moving-bed ion-exchange con+&ctor have 
given trouble during operabfiity tests. 
at HA€O contained weak duck-reinforced neoprene diapka@us. 
did not seal on the periphery. 
operator body corrected the latter. 

The top works (air operators) fabricated 
In some cases, this 

A Fhonograph finish on the sealing faces of the 

In addition, the bodies fabricated by AVECO contained three potential stainless 
to stainless contact areas. These proved to be troublesome when galling occurred. 
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BY making one of the surfaces of plastic (Polyethylene, KeI-F, etc.) this source 
of trouble should be elFmFnated. A valve modified to eliminate all known causes 
of malfunction is on test and operatirq satisfactory. 
now being modified. 

The remaining valves are 

Continuous Calciner Rotary Feeder Valve 

A vane-type rotor (Drawing SK-2-43229) ui5h 5---thick Elgiloy (Elgin Watch 
Company) vanes vas fabricated for the 3-inch experimental rotary valve, K-Cell, 
224-UA Building. Installation is awaiting shutdown of the K-Cell calciner. 

The solid-body stainless steel rotor continues to operate satisfactorily vith 
10-mF1 radial c1ea.z-mce, except for olugghg of the inlet by llrlp~s of uranium 
trioxide, which ?resumably fora in the collection bin due to water vapor. 
valve body vas altered to change to inlet cpening from a one-by-txo inch slot to 
a 2-inch-dia.me+,er hole. 

The 

Iyo Fluggiag has been re2orted siitce startup Febraary 19. 

A reciyocating slug feeder, which MS built to develop data required for design- 
ing equi-yent to feed randomly-dumped cylindrical slugs from a vertical hopper, 
operated at 90 to 70 per cent efficiencies (slugs delivered vs. tube strokes) 
with a slug to tube diameter ratio of about 0.6, j to 10 tube stroke/minute using 
l-l/b inch diamezer x 8-inch long slugs. In coq2zison, the efficiency was above 
95 per cent with a diameter ratio of 0.55. 
ries and opthum diameter ratios will conthue. 

Studies of nonjananing hopper geomet- 

Materials of Construction 

Polystyrene. 
room tenperstun in Pur~x HAX uld 2.2 M nizric acid. 
there was I?C d-nsion c-e in Pithe: sample. 
0.25 _Der cenz in weight. 
yellowed slightly in the nitric acid. 

Amphenol connector insulators were tested by static immersion at 

After 42 days inmersion, 
In HAX, $he material increased 

Several intercal cracks were noted. The saterial 

Color-Plast. 
ated, was tested by s-atic 7hnersion at racm temperatux for 30 hys in vsrious 
solutions. 

A gasket ad shim mte~ial maufscCJred by General Gasket, Incorpor- 

The results are tabulated below: 

Soluticn Results 

60% Nitric Acid 
56 Caustic Soda 
Carbon Tetrachloride 
Recuplex CAX 
Purex BAX 
Hexoae 
Di st Uled Water 

Failed - 3 hours 
Swelled lCQ$ - lost strength 
No Change 
Hardened, failed 
Hardened, failed 
Swelled 38 - softened 
No Change. 

A sample of this 
35 foot pounds. 

material was bolted between flanges. 
After 30 days the bolt torque as 32 foot pounds and there -as 

The bolts were torqued to 

- no meas&ble change in the thickness of the material. 
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Piylar. 
immersion at room temperature for 28 days. 

A polyester fFlm maauf'actured by the duPont Company was tested by static 
The results are tabulated below: 

Solution 

6@ Nitric Acid 
jc% Caustic soda 
Carbon Tetrachloride 
Purex HAX 
Hexone 
Di s t iX e d Water 

Results 

Failed - no strength 
Dissolved - 12 days 
No Change 
No Change 
No Change 
No Change. 

Tygcn. 
Tested by stasic ixnersion at room temperature for 28 days. 

of zhe diaphragm was 70 durometer "A". 

A Hills-McSanna valve diapbraepl, purchased for use in the Purex Plant -as 
The original hardness 

Scluzion Dhension Chmge, 5 Final Hardness 

6~% Nixric Acid -6 100 
0 70 

92 
0 70 

92 

jO$ Caustlc soda 

Carbon Tesraciiioriae - 10 
Recuplex CAX 

Hexone Failed after 8 hours 

, 
Purex HAX -0 

Distrllsd Vater -6 70 

Cor-osion Studies 

Icbde Inhibiticn of Corrosion. 
C, E. Uchelscjnj that the presence of iodide ion may greatly reduce corrosion of 
srainless s+,eels by HC1, HF, and S,SOk. 
stainless steels and A-55 titanium-was &e to 20 per cent HNO3-3 xr ceat HF snd 
to 0.5, 6, 12, and 18 M HzSOk with and vithout 0.1 M iodide. The tests were made 

at atmospheric boil-g-teqerature . 
1;o iodide ion -as obserred. 
?f' tlcanlum in HNO3-EF solution. 

It has beer rewrted (GEL Report No. 57-GL-30, 

A series of exposures of 304 L and 347 

Lvo signif icant-reduction in corrosion due 
The preseme cf iodide aDpear to accelerate corrosion 

Studies - 
Fb-ccr reaction characteristics of the oxides of uranium were studied by observ- 
ing the ccurse of reaction of an oxide bed open to a reactant gas at the qper 
suzface oLLy . 
1. As reaction proceeds, a dark blue band, probably U409, forins and moves down 

Tvo significant observations were sade : 

the tube, forming an interface between the initial rnaterial and the reaction 
product. The bad formed vhether U02 -,?as being oxidized vith oxygen or U308 
;ras being reduced vith hydrogen. 

The reduction of U03 to U02 at temperatures above decomposition point of the 
former apparently does not begin until the entire bed has been converted to 

u3°8 
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Apparently oxygen produced in the low portion of the bed inhibits the reaction, 
either by displacing hydrogen or by reoxidizing U02 if it is formed. 

This effect pointed up a noticeable difference in samples of pot calcl ~ned and 

continuous calcined powders. 
pot-calcined powder eleven minutes after hydrogen flow was begun; with the con- 
tinuously cdlched material, twenty-seven minutes elapsed, thus indicating 
another mechanism possi5ly responsible for %e difference in behavior of the two 
types of UO3. 

HOT SEMIwORKs -Al2PEXANCE ACTIVITIES 

The major pcrt,ion of -,he stabless see1 flcor work in A Cell was completed. 
spection, tessing, and waU-cover-skirt (a secondary seal to prevent leakage of hot 
solution under the flocr) work is ilow star+,lng. 

Replacemen: of Teflcr idth Teflcn FlcxitaJiic gasksts is 85 per cent completed. 
Welding nf grccess Ii1=es is 6j per cect comple+,ed. 
effcr: requiroci TC place the semworks h stacdby ccnditicc is 65 to 70 per cent 
ficlshed. 

Under comparable conditions, UO2 appeared in the 

In- 

The over-all maintewnce 

In 3 Cell, eigkt out of cine pusers have now Seen installed vLth graphite pistons. 
B Cell work is 90 per cent ccmpleted. 

9n FeZNay 25, ;he shift schedule a: the Hoz Semivorks was changed from "days- 
and-svzq" x"sT;raiqllt days". The rz1~32~~23 work will 5e coqleted oc this basis. 

LOO0 PRGrW - REACTSR 3EVELOP!BNT 

Purifiratisn cf Plutonium from PRPR Fuels 

Studies have been initiated to explcro %e feasibility of recovering and purifying 
plutonium from PFER he13 5y sclvens 5xtractico w3:h solutions of thenoyl tri- 
fluoracscre i "TIIA" ) . 
StGdy cf 2ie XTerazuze ;ogetker virh exper3nectal stuaies completed during the 
report qeriod d2sclose :he iciiovhg facers wnich musf, 3e considered in designing 
a flewsheet fcr 3.1s cpera5ior. 

1. me solublli+,y ci zhe plutonium(IV) 
IE order 70 avoid preciptaticc of the plutonium complex and still maintaG 
a sum2 scale ad low sclvent kven-x-7 b the extraction step it is necessaqr 
to hoid :Le I'X ccncezxration in zhe ocivenCY tc scmething less than 0.05 molar. 

The efficiency of extraction of plutonium(N) is iaproved by reduced acidity. 
An acidity cf 0.2 M DO3 or less is then desizable in the uranium-containing 
feed to The extracFion step. 

Plutoriium musz be a&justed to Pu(IV) to asswe satisfactory extraction. Re- 
duction with ferrcus sulfamate folkwed 3y addition of nitrite may be used to 
adjnst The oxidaticn state of ',he plutonium but has the disadvantage that ferric 
ion forms a fairly stable complex (sta3ility constant of about 3 x 103) with 
TllA and T~US hinders plutonium extraction by depleting the TTA. 

complex in benzene is low (0.012 M). 

2. 

3. 

m 12324h1 
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L. Rates of transfer are slow for both the extraction step and the strlppbg step, 

especially the latter. 
of agitation and temperature but is quite sensitive to acidity and TllA con- 
centration. 
may be required to strip more than 99 per cent of the plutonium into 0.jO M 
rW03, 0.03 M Fet'. The time cycle for the stripping operation may be reduzed 
by a factorof four or five (and made about equal to the time cycle for a 
suitable excraction step) by stripping into 3 M BN03, 0.03 M Fe)+ instead of 
0.5 M EN0 
fivecan s' e effec?ed without significantly decreased decontamination or in- 
crsased wasfe loss, and sed-conticuous equipment of small scale is feasible. 

Gamma decontamination in a batch ITA cycle appesrs to be limited by zirconium 
and niobium. Zirconium is the most readily extracted species in the feed and 
should i3 thecry be readily separatzd by s:ripping olutonium as plutoaium(II1) 
out cf a 1"4 extract and into a low acid aqueous phase out of ;rhich zircoailm 
wculd 5e highly extractable. 
sing oleration allow sufficient time for groKth of a3preclable amounts of 
niobium, which ,gcllows glutcnium in the stripoing step. 
eflecz, hmeveri ccnd2tiors necessary for emrac5icn of greater than 99 ?er 
cen7 cf the plutoniumjIV) result in extractim of about three per cent of the 
niobium. If the plutonium stripping operation is expedited by increasing the 
acidity then bcfh niobium and zirconium follow Dlutonium to an appreciable 
extent in bozh the extraction and stripping steps. 
factars have ranged frcm 80 to 300 fcr single batch cycles employing stripping 
i~to 0.5 - M HNO3. A gamms decontamination factor of 50 to 100 appesrs feasible 
nfh a sncrser time cycle by stripping into 3 M nitric zcid. 

The rate of stripping depends not only on efficiency 

With fairly vigorous agitation, tbes of the order of two hours 

0.03 M Fe+*. Under this condition'a concentration factor of about 

5. 

Hovever, the khetics of the glutonium stsip- 

Over and above this 

Gamms decontamination 

The simpiest overall aqueous processing scheme presently envisioned for PRPR fuels 
would emplcy a single batch cycle of TTA extraction to separate plutonium from 
lzrarium and to remove the bulk of the fission products (gamra df in the range 50 
tO 100). 

change 5Te.D LL vhich hoDefully a high degree of Fursication could be accomplisbd. 
The product from this step would then be processed through an anion ex- 

12 is placned YO tes; this concept in %he near fume. 
kt the ITA extraczion cycle is the radiation stability of TIIA, a topic scheduled 
for exper-knen.r;al investigation in the cear futu;-e. 

A major area of uncertainty 

Impregna+,ed GraDhite Fie: Element 

Scnuzilzg vork hi 3egun vith the goal of developing 8 readily 7rocessed ?lutonium 
becing graphlto fuel material. The most promisinq approach to date involves the 
evacuarion of a =cued pile gra3hite shape, immersion in 3 uranyl nitrate salu- 
tion [,a stand-in fer pl-sonium aitrste), application of atmos?heric aressure, 
drain-, rlhsbg, dry'iq, and heating to convert the absorbed uranyl salt to 
oxide. 
sional distort,ion was observed in the 3/8 inch cylinders used either during im- 
?regnations or after heating to 600 C. 

gra?hte, vhich had been heated to 600 C, by concentrated nizric acid, but at 
?resent the exzent of recovery is -om. The simple ooerations employed in 
this prccedure, the fact thaz forping or Pachining 3ay be done on ?ure uncontamin- 
ated graphite, acd rhe attainment of concentration in the 2CO pg U/cc range are 
all very encouraging findis. 

A loading of 220 mq U/cc was obtained by this technique, and no dimen- 

Uranium vas leached from Impregnated 
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UO:, Improvement Studies - Ceramic mels 

In the development of ceramic fuels, variation in the Mallinckrodt AEC-grade U02 
has resulted in an ultimate U02 fuel material varying in density from 85 to 95 
per cent of the theoretical value. Experience in the Ceramic &el Developnent 
Operation has shown a correlation between surface area and good sintering char- 
acteristics, i.e., high densities. In general, if the surface area of the U02 
is in the range 1 to 3 m2/g, a satisfactory density is achieved. 
ported work (HW-47943 C), on HAW U03 product, has shown that U02 which under- 
goes oxidation to UqO8 followed by reduction again to U02 develops increased 
surface area which is believed due to the disruption of aggregates. Initidl 

tests with AEC grade naterial disclosed similar behavior; the surface area in- 
creasing from 0.65 m2/g to 1.58 m2/g when the powder was oxidized at 500 C ad 
reduced again at 650 C in a tube furnace. 
gates exhibiting low surface area are responsible for the lower densities of the 
sintered UO2, 35 ?ounds of UC grade U02 is being subjected to an oxidation- 
reduczion cycle in a fluidized bed reactor to deternine whether this procedure 
W~X produce a uniform groduct capable of forming a high density fuel material. 

Previously re- 

Since it is possible that the aggre- 

Dp0 - Purification 

The study of methods for light water removal from heavy water in the PRPR systeln 
was coqleted. A rough draft report covering the conprison of the distuation 
and electrolytic methods was prepared. 
shown M be as follows: 

The economic features of this study are 

Out of Pocket 

Method Project Cost Annual Saviags Payout Period 

Distillation $100,000 $ 83,700 1.19 yean 

Electrolysis $132,500 $114,000 1.16 years 

The study of the sepmations plant and facilities required for the PRPR grogram 
was continued. !The scoDe for the feed cell and related equipment was completed. 
Flowsheets for the remainder of the separations facility were well along tovsrd 
completion. 

6000 PRCGW - BIOLOGY AND MEDICINE 

On February 8 new programming was started for calculating environmental mnitoring 
data. 
stallation of an improved memory circuit in the IBM 702 computer. 

Effective February 23 routine 1-13 vegetation values were increased by a factor 
of three. 
only one-third of I-lx on vegetation. Chemical Research and Analfiical Labora- 
tories will redeternine the factor each month or at slightly longer intervals to 
insure sufficient iodine activity for valid co-ative measurements. 

~n65 -pis 

The gamma emitting isotope content of two employees vas determined by multichannel 
gamma sgectrometry. 

Costs were reduced 40 Der cent. The chaage was made possible with the in- 

Examinations continued to show that the separation method recovers 

In addition to K40, which is a naturally occurring radioisotope, 
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and Cs137, which is present in all personnel 
ation of food materials, about 5000 9 m of Zn 
This man is apparently exposed to Zno 
at 100-F Area which is derived from the Columbia River and is contaminsted by the 
reactor effluent water from reactors farther up the river. 
and sanitary water were analyzed for nine isotcpes by multichannel gamma spectrom- 
etry and beta absorption counting. The results are tabulated below together with 
simi7nr values for raw river water at Clover Island in Keanewick. 

The concentration of Zn65 in the sanitary water at F Area is roughly the same as 
at D and H Areas and the Columbia River at Kennewick, and about four times t %5 t 
of the Columbia Rlver at Portland. 
will probably be detected in all persons in F, D, and H Areas, pd in all $ersons 
downstream using Columbia River water under conditions where Zn05 is not specially 
removed by the water treatment grocess. 

s a result of bomb debris contamin- 
was measured in one of the men. 

contamination through the sanitary water 

Samples of both raw 

E5 f 

This mans that by total body counting Zn 

TABLE I1 

ANALYSIS OF RAW AND SANITARY WATER 

Raw 2.7 1.6 -- 16 5.4 0.7 lo -- 5 -7 
sanitary 2.1 4.9 -- 

3aw 0.87 1.8 -- 12 1.6 0.7 0 -- 4.3 
Sanitary 0.44 1.7 -- 6.4 8.1 2.1 0 -- 5 -7 

Raw 1L1 7.5 1.3 88 179 4.3 90 

99 7.7 4.1 18 -- 4.2 
183 KW 

183 E 

90 
103 

183 D 

183 H Raw 37 13 1.4 186 320 17 195 16 250 

-- 
Sani*;ary 106 1.4 0.18 91 41 7.0 8.7 -- 

Sanitary 143 4.4 1.2 656 33 14 11 9.2 308 

2.5 354 376 16 222 38 313 

-- 45 2.9 -- 6-5 -- 1.0 

12 12 327 
183 F Raw 350 18 

200 w Sanitary 0.08 -- 
Sani+-ary 240 3.5 1.2 365 70 15 

106 12 1.1 304 100 10.7 -- -- 232 Columbia River 
!,Clover Island) 

Reactor Effluent Studies 

Fe59 was determined in selected cross-header water samples taken from H reactor. 
Samples taken from a header containing one-half tube load of M-388 clad slugs 
showed an Fe59 activity from two to three times that observed on samples taken 
from an adjacent header containing regular slugs. This suggests that for a full 
load of M-388 clad slugs the Fe59 concentration in the reactor effluent water 
might be incFeased to as much as two to three hundred times the ?resent value of 
about 1 x LOo pc/ml. 

1232950 
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Dosimetry 

The radiation-protective action of three alcohols, ethaaol, isopropanol, and 

t-butanol KBS compared by means of their effects on the radiation-induced decom- 
position of erioglaucine in dilute aqueous solution. 
were tested previously, the new measurements were made with much purer reagents, 
and the results were analyzed statistically to ascertain the degree of confidence 
to place in them. The results were interpreted in terms of a mechanism involviing 
competition between erioglaucine and its decomposition product and the alcohols 
and their decomposition products for BO2 radicals produced by the irradiation of 
the water which makes up the bnlk of the solution. 
mechanism were assumed to Fnvolve simple second order reactions, and the measure 
of the degree of protection vzs taken as the ratio of the rate constant for the 
alcohol-radical reaction to the rate constant for the erioglaucine-radical reac- 
tion. 
the throe alcohols were: 

Although these alcohols 

The competitive steps in this 

The higher this ratio The more effective the protector, and the values for 

Ethancl 0.125 = 0.010 

t -butanol 0.026 -C 0.012 
Isopropnol 0.098 2 0.013 

Since the rate constants themselves are independent of concentration of Drotector, 
the validLty of the nechanism is tested by the variation of the above ratios vith 
protector concentration. These ratios were found to be constant over the concen- 
tration range of 1 x 10-5 to j x lo-' M alcohol vithin the 95 per cent confidence 
limizs given above, lending sqport to the mechanism propsed. 

Geochemical and Geoghysical Research 

Continuing regional geological studies have outlined dee; basins on the surface 
of the basalt; several awfers withia the lowemst Ringold fomation are 
similarly downmTed vith the basalt and are overlain by two clay beds, aggregating 
up tc mre than several hundred feet in thickness. 
apparently thicken still more and this results at least locally in the pincmq 
out of the aquifers. Very incomplete dab suggest a slow exchange of water b 

these aquifers with the shallower ground waters and thus the potential storage of 
selected wastes ia these horizons by displacs-nt of the existing -water there. 
Disposal by such methods is similar to the "dispsal-at-great-depth" concept but 
at shallower depths (up to 800 feet) which would sFmpUfy the monitoring well 
requirements and the determination of the inadequately !mown geologic conditions. 

Laterally these clay beds 

Mineralogical determinations by the U.S. Geo1ogica.l Survey on selected samples 
from various local strata disclosed significant differences that may be useful in 
stratigraphic deteminations as well as in predicting the effects on waste solu- 
tions. Specifically the samples of post-Rinqold sediments (fluviatile gravels, 
Palouse soil, Touchet sediments) contained less mntmr-Xonite but more kaolinite, 
chlorite, quartz and feldspar than the Ringold sediments, which were similarly 
lower in montmorillonite but higher in qusrtz, kaolinite, chlorite and feldspar 
than the Ellensburg sediments. The ion-exchange capacity was also shown to be 
rather directly related to the mntmorillonite content of the samples. 

The silt and clay bed 100 feet beneath 200 West Area was further verified to Se 
a wind deposited soil equivalent to the Palouse on the basis of high quartz, 

1232951 
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calcite, mica and chlorite content. It's exchange capacity is accordingly low. 
The differentiation of the post-basalt sediments into the currently used divisions, 
in turn based on the concept of a deformed Ringold formation, was validated. 

The U.S. Geclogical Survey, owing to the need for wells at the a6-x site, are 
600 feet be-d schedde on the CA-TOO project (FY-1957 work). A continuous rate 
of 550 feet per sonth is necessarJ to co-lete their part of the project by 

Geoloa and SydrologY 

A more sensitive analytical procedure for fluoresceh in ground water was developed 
by others and vas ap?lied to the analysis of samples of ground water collected in 
August and September, 1956, during a ground water tracer test southeast of 200 East 
kea. a well 8800 feet 
SSW of tkte well spiked Yith fluorescein d;.e 28 days after injecting it into the 
ground vater. %e observed mvenent reTresents an average velocity through this 
region of 350 ft/c?.ay. A 95 per cent confidence is ascribed to the analytical 

On The basis of these analyses, fluorescein was detected 

results. 

Previous work on :be removal of Ce isotopes by aanford soils is being reviewed 
and sup3lemected. The removal of Ce by soils differs from the removal Of Sr and 
Cs in that it acpears to be alnost independent of the cation exchange capacity of 
the soils. me removal exhibits a very marked dependence on pH, exceeding 97 per 
cenf, for all SOUS tested when the pH is greater than 4.1 and for a wide range of 
Ce concentrations. It is hnothesized that the removal results from a Drecipita- 
tion of The cerium at higher DH followed by filtration on the soil. 

Mineralcgical analyses of the clay fraction of Hsnford soil samples is of value 
in develoDing Sasic information for predicting disposal site capcities and iden- 
f-iS-i~hq geologic strata. InitidL tests to evaluate clay lnineral composition were 
staryed. -ellminary results indicated +,hat the material of less than 1 micron 
size is arimazily mntmrillinite. This my indicate the presence of zeolites 
Ln the fiaest fracsion of this particular soil. 

hitial exper-Pen-& data bdicated that Turco 4306 9 (a decontaminating agent) 
inhibited the adsorption by soil of Srgo in Uranium Recovery Plant scavenged 
iaste and probably even desorbed some of the Sr9O from sludge that was associated 
*~i;h the waste. 
the effect of thx agent on sludge and particularly on 107 Basin sludge which 
will be con-ac5ed by reactor effluent coctaining this agent following its use to 
decontaminate the rear face of the reactors. 

Exgeriments were plaaned to obtain mre information regarding 

me measuremeat of equilibrium distribution coefficients for Cs137 and SrgO in 

e of disti.lled -dater and a standard soil gave values of 50.5 5.7 for 
kKd 460.2 * L0.2 for Cs137 at an equlibrium SH of 8.3. These values will 
be used as a s*a-d to evaluate the adsorption characteristics of Cs137 ad 
Sr9O varicus vaste solutions. 

Gelling of Vastes 

Gel formed by reacting sodium aluminate with sodium silicate MS dried to constant 
weight at 105 C, the loss b Weight corresponded to about 34 mles of QO per mole 

1232L152 
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BIOLOGY OPERATION MONTYLY ilFlPORT - FEBRUARY 1957 

A, Organization and Personnel 

No inajor or significant items relating to personnel changes or personnel 
activities occurred dur'hg FebruarJ 1957. 

a, Technical Acti-rities 

L. Biology and Xedlcine - 6000 Program 

BIOLOGICAL XONITORLVG 

Samples of terrestrial and aquatic orzanisms are routinely collected and assayed 
for radioactive contami?ants released to the atnospnere, kpounchents, and the 

d'mosDhe ric Contanbation 

Concentrations of 1131 in che thyroid glads of ra'obi'vs are taoulated 5elou in 
de creasing order : 

Collection Site 

1 nile SE of Fkdox 
Vest or" 200 zest Area 
Heteorology Tower 
PYast of 200 Zast .kea 
l~ niles Sd of 3edox 
?rosser 3azrlcade 
100-B Area 
6 ;niles Si3 of Xedox 

Route 2S, mile 3 
Xahluke Slope, ENE 
'rJahl.dce Slope, N 

7 x 10-2 
2 x 10-2 
1 x 10-2 
9 10-3 

5 10-3 
2 10-3 
1 x 10-2 

6 x 

Trend 
Factor - 

- 
-3 

-2 
-7 
-& 
-L 

-sR 
- 3" 

9 

* - 

* The last four trend factors compare values with December rather than 
January because corresponding collections are nade binonthly. 

Contamhation levels are t-xice those of one gear ago. 

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

3 -1 
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SamDle Tpe pc F?'s/q samDle 
Average 

Bone 3 x 10-5 

Feces 5 x 10-5 

Liver 6 x IO4 

Trend 
Factor 

SW~D Contamination 

Fission products were present in tissues of nigrant vaterr'owl at the 221-U swam? 
in the following concentrati 03s : 

pc ?'P1s/g tissue Trend 
SamDle Tme Average ;bximum Factor 

coots 
3one 1 10-3 

- 
Soft tissue 6 x 10-4 

.. 

9 

1 10-3 *3 
7 x lo-& + 2" 

- Diving ducks 
- 

3one 1 10-3 2 x 10-3 +2 
Soft tissue 3 x 10-k 1 10-3 - 

Puddle ducks 
3 one 
Soft tissue 

- 
Trend factors for coot tissues are compared with December values 
rather than Januarjr, because coots were not Zrequenting the swamp 
at that tine. 

Current contami?ation of bone is one-tenth that of February 1956; soft tissue 
contamination is one-third of 1956 -7alues. 

Columbia River Contamination 

The contamination levels for beta emitters Lq representative aquatic fons 
and in waterfowl for February are shm in the following table. 
exception of plankton, virtually 

With the 
of the acti-sity is from ~32. 

l232c951 
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Collection c beta emitters/q tissue Trend 
Site PAve rage M&m Factcr SamDle Type 

Hanf ord 9 x 10'2 1 x 10'1 42 
Caddis larvae 11 ~r 10-3 5 10-3 
Nhnows If 6 x 2 x 10-2 -2 

Xhite fi sh* I1 & x 10-5 7 x lo-' -5 
Priest kpids 7 x 104 3 x 10-5 42 

0 2 10-3 L 10-3 - 
8 x 10-b - Mdle ducks" n 5 x 10-L 

ir,Jls" a x 10-2 2 x 10-lr 
9 11 & x lo-' 7 x 10-2 -3 

ilerons" II 3 x 10-5 3 x lo-' -3 

- Plankton 

Ringold (Not sampled this nonth) 

Diving ducks Hanf ord 

!I - 
Xergansers 

* Vdues are for flesh. Concentraticns Li bone are about ten tines 

higher for fish and three times higher for vaterfowl. 

The concentration of radioactive nateI.i,als in plankton has usually been at near 
the nrudxlum for the year during February. 
higlhest ever recorded, nowever. 
ri-rer organisms. 
-%?ids Yesulted from the presence of a few individuals rhich had moved unriver 
from the project. 
reactors and in raterfowl vas about three times grsater than one gear ago. 
level 91 whitefish was about the same as one year ago. 

The level reached this month is the 
The usual seasonal decline occurred lin other 

The apparent increase above backgaund for whitefish a2 Priest 

he contamination level in small fish collected below the 
The 

zkqerling-size (one-year-old) whitefish have been unaffected by reactor effluent 
L? concentrations as high as 8 per cent, uhile srinter temperaturts have prevailed. 
Survival of chinook salmon fry was not affected by exposure to 4 per cent strength 
sffluent from the lOs-;CS reactor. 

Survival of vhitefish eggs has been substantially reduced at temperatures 2 C and 
3 

"Turcofl, a commercial compound containing fluorfde, which is under consideration 
as a decontamiaant for reactor tubing, was tested lor acute toxicity to young 
sal-non. 
died xi3rin a r'sw ninutes at a concentration of 750 99. 
detected a concentration of ajout 2cO ppm and avoided the solution. 

Analyses 02 algae and diatoms which were scraped from rocks ar"ter exposure to 
effl-uent containing debris from a mpture 
of about equal amounts of rare earths, Sr I9-9O, and P3*, and nuch smaller 

quantities of Cs137, ~r95-Nb95, and %Io6. 

above the average for the Columbia aiver. 

The fish tolerated 75 ppm of the comercial compound for 7 hours, but 
The fish readily 

fuel element ihdicated the presence 
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METABOLISM AND TOXICITY OF 3ADIOAC'TI'E MtlT5FtI21LS 

Reactor Effluent 

presence of Zn6S in rats continuously maintained on 30-fold concentrated reactor 
eff uent for 3L7 days was confi 
Zn3$ content of bone was 6.2 103 pc per gam. This figure is in clo e agreement 

tration in reactor efguent and reasonable assJmptions of aetabolic parmeters . 
In contiiuing studies of P32 absontion from reactor effluent, groups of rats 
were fed Pj2 added to the effhent before and after concentration, P32 added 
TO uconcentFated effluent, and 732 21 ordinary va;er. 
of ~32 from these various so2itions was not significantkj different, indicating 
quite clearly that abso-tlon of 732 is not apprecLabbj affected by the presence 
of reactor effluent 31 by tne process of concentration. 
suggest that the low ?j2 absorption hdicated by P3* buildup in the animals 
mabtained for one year on concentrated reactor ??fluent nay have Seen due to 
the advanced age of tne aninals by the end of the Experbent. Pj2 absorption 
and deposition in bone of year-old rats was L.7 ?er cent of a&Tinis+uered doses 
which is lower by a :actor of 3 than P32 bone deposltion measured in young 

-animals, but still hiqner by a ?actor or" 2 to 3 than the apparent absontion 
b, the chronic reactor effluent feeding e-eriment. 

ed by analyses of a second rat. The average 

with the concentration wbLch would be predicted from the estimated Zn 8 5 concen- 

The bone deposition 

7relbinaxy results 

Plutonium 
._ 

Zpinephririe ad-iqistered intravenously was shown to be wi-lhout effect on the 
deposition in liver of simultaneously adxinistered plutonium. 

TnWy rats were bjected with plutonium intraperitoneally, ad will be held 
for studies on the removal of piutonium by chronic treatiient *dth LDTA, 
zirconium citrate, and combinations of the two. 
deterxination of $he best experhental conditions for studying the removal 
of plutonium from the lung ty iitrapulmonarj 3DTX a-istratlon. 

Progress was made on the 

The radiochemical analysis results on the blood from the three miniature pigs 
intratracheally injected with a soluble.plutonium solution showed that 
?slutonin was detectable within one hour after administration. 
concentrations were obtained at about seven hours after dosing and represented 
0.06 per sent of the administered dose in the blood. One hour after the dose, 
about 10-3 per cent was in the blood. 

Peak blood 

Fiuthenium 

Cortisone, growth honone, and DTA were sho to be xithout statistically 
significant effect on the deposition of 31 lor in liver. 



Iodine 

No chan e in thyroid function has been observed in any of the groups of swine 

0- viands of the group fed b5/uc/day were exposed to an estimated 7,000 rads. 

In a short-term tracer study designed to test the applicability of the swine 
scintillation detector for sheep thyroid nonitoring, a 100 pc tracer dose 
was administered to each of 'three lambs. The earliest time at vhich 1131 
vas actecCved in the thyroid was one hour ai'ter r'eeding. The thpoid uptake 
r'or =he $ntire course or' the tracer dose was readily detected using the 
schtillation detector . 
7requent detem~.ations nade on blood concentrations snowed that ,131 yas 
ieeectable one-half hour aZer Teediiq. -he e-tfective hal5-life for 1-31 
21 the blood after the Erst day vas about seven days, although day to day 
3Talue s showed c: onside rable rariat ion. 

fed 113 4 daily for over throe months. &ring this period of time the thyroid 

ll 

2usc before sacrifice another 100 pc tracer dose was administered i? order 
bo zur?.Ls;? conversion-factor data for r'uturs i? -rive thyroid nonitorinq. 
-1irl:es ?cud by the scbtillation detector agreed with radiochemical 
a...alysis values to xithin b per cent. 

i- 

hdloactive Particles 

Lahalation by nice of hlo602 aerosol resulted in retention of 12 per cent in 
;he lung and 67 per cent in the gut imediately u-ter eeosum. %ese values 
agree remarkably -dell -dth +,hose assumed by the International Commission on 
-3adiological Protection for izsoluble particles. 

%sed on these $a a and &CQ-da;r puhonary turnover of i-tratracheall-y 
abkistered ?.U-~'O, to mice, the concentration of 3ulo202 (particle size 
3.91 - 3 nicrons) Ln air that at equilibrium xi11 result XI an average 
dose rate 3f 3.3 rem/veek to the lmg is 5 it 10-9 p/cc .md LO the lower 
larse intestine is 1.3 x lO~pc/cc. 
to nan is on the oasis 02 a hfference in organ weight and does not allow 
for differences b ?hysiologr. 

his oxtrapolatlon of data from nouse 

??el-hi?ary everihents employing a new vertical exposure chamber have been 
csrplezed, testing two mes of Particle aspirators and the i?troducticn of 
3uAo602 dust vith a pistol. 
chmber, Zabrication of an identical one and a new glove box for olutonium 
eqosuros is being completed. 

In-restigation 02 a questionable but consistent initial fluctuaticn in lung 
Surden after exposure to radioactive 2 rosols vas continued xith the PX~OSUR 

of sixtysight 3AFl nice to 2s pc 3u&2 dust. The nice were "scanned" in 
the nouse comter and sacrificed 3erlodically for radiochemical analysis Of 

lungs md other organs. 

Because or' the apparent success of this :me 
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hrenty-eight mice e-osed aDprohatel7 one year ago to 3u1O6O2 as a hydrosol 
were sacriziced and their lungs submitted for histological exanination. 

3ast rointes t inal Eadiati on 1n:ury 

Further studies on the effsc+, of intestinal irradiation on red cell uptake 
of Fey9 indicate a depression of about 25 per cent six daysdafter exposure of 

the gJt to 1,500 r of X-ray. 
is markedly in excess of control values, probably due to Litestinal hemorAhage 
resulting from the acute d2iage eedent histolo@c,cally in the intest.hal tl-act 
during this period. 
administered Y91 shcwed no slZect on Lrcn u?take, although the tose of Y9I 
ftd was or' comparable 1ezhalL;y to the ISXI r X-ray. 

During this period loss of Fe79 into the feces 

3eta irradiation of the 3ac5 from intragastrically 

A st~dy was hitiazed to detenine the effect or' Litestinal irradiation on the 
metabolism of the gxt Der -- se. 
tract is belhg dete,%ied after eqosure of ;he abdcmen to X-ray. 

*%lative 3iological Iffecti-Jeness 

At comparable total doses delivered by trlti-m, the eability or' yeast grown 
at 30 C was less reduced than that grown at 20 C. 
90 per cent reduction h yriability at 30 C was 30,WC rads as ccmpared to 
20,000 required to S-E comparabla reduction at 20 C. 
a?peared to 5e unaffected by temperature, although the results -.qere somewhat 
erratic. These unusual obse;-ratlons are tc be re-tested. 

To reduce secondary radiations, cultures and dosimeter solutions xere contained 
in lusteroid tabes duu,-Thg experhects using X rays. 
organism growth ana abnormlly high dosineter values were consistently obtaked 
when lusteroid tubes ;rere used. 
snow no effects such as found with lusteroid. 
become available, the X-ray exposures will be repeated. 

Glass 3eads have been coated with palladium by 7acuum spattering in ?reparation 
for treatment with polonium. 
as alpha radiation scurces -3 BBE studies. 

The respiration of lrarious segnents of the 

%e dose required r'or a 

3ack mutation rates 

30th Lrhioition of micro- 

Initial tests with Teflcn and polptyrene 
'&-en kbes of 2hese naterials 

It is hoDed that these coated beads will sene 

Gene tic Effects of :.Ie tabolized zadioisot me s 

3arium sulfate labelled with 95 was adsorSed by yeast and subsequently dried. 
30th before and after dryi..g, less than 10 per cent of the sulfate could be 
removed. 
and metabolized $5, the amounts taken up by the yeast were not consLstsnt xith 
previous experhents and thus canparable levels could not be studied. 
addition, viability was appreciably lower than preV;,ously found and the tests 
-dill .have to be repeated. 

In an initial eGerhent compariqg mtation effects of adsorbed S35 

In 

3-6 



UDtake of Ehdioactive Substances by Growing Plants 

The uptake of radioactive iodine, phosphorus, and strontim Sy plants -xith 
roots killed with hot water was compared with uptake into intact plants. 
In each case the amount taken up was greater i? the plants with dead roots. 

Growing bean $ants in the Fresenze of both potassium thiocyanate and 
1131, as compared to gr&h in I131 alone, ga-re no anparent difference in the 

fom of iodine in the Tlants. Autoradiographic results show that essenzially 
all of the IL3l in the plat is in the inorganic form. 
binding fo zyrosine has been found. 

iio evidence or' 1131 

Mam ger 
3 IOLOGY OP52ATION 

iiA itornberg:es 
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5. Sehars 

Dr. Paul B. Sears, Yale 7niversie1, ?,resented a discusdon on 

3. 3. Xatson, reorJary 26, 1957 - The Concentration of 

ecology. (?ebIua--J k, 1957) 

bdioisotopes in Columbia 3i7er *ice ?'ish'' 

- 

2. ?ucli cat ions 

FJone 

7. AFSWP Training Irojects 

ho kned ;'orces ol'ficsrs ccmp1e;ed a research orientation that 
acluded the r'ollowing : 

1. 'hole-body radiation of excess run lam0 utilizing the 
GZ jlaxitron. 

Ski? exposnre of excess ewe lamb to Tul le Graaff accelerator 

electrons. 

2. 

3. 

L. 

Fiutonium netaoolim in ;ninia';ure ?igs. 

I'3l rnetaoolisn, instrunentation, pathology, and radiocSemical 
analysis. 
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OPERATICNS RESURCH AND SimSIS OPERATION 
MChTsLi- WORT 

February, 1957 

ORGAXZATISI AND P?3RSO~L 

D. ?. She2zrd vas trzcsferred to the Gperatiors 3eseerch and Synthesis C&ereticn 
from the Research and hgizeering meration, Chemical Trocessing DeFartment 
sffecti-re 2-1-57. Mr. Shecard vill be associated vith the Industrial Statistics 
f uc t ion . 

S. M. Thompson spoke to %he Xchland Licn's Club on 2'e'onzry 5 01: the "?si,enti=l- 
ities of fiesezrch ~n L%nagement Science. " 

The final preseztztion of the I'easiSllitjj and scoping study for tb Irradietlon 
Processing Depzrtzlent rezctor ia+a center vas nade to 93 personael earl7 this 
3onLh. Vi% the txcepticn of ccr;;lal cccsulAk%tion, 2ctivfty Ir: this srea %s been 
t,er=lirzt,2&. 

Ecmomics Stucifes 

SigrLficsntly less time :JZS qent cn studfts in this area due to the iqact zf 

g~ing subject of learnizg cwres as 3 tool in eiqlaining and 2redicting both 
cmulstive 2nd ucit 2rodcction costs acd vzlzes. 

@err,tion Pool. In ?articular, little time ves ssent r'ollcwing u? on tke f3t-'- -- 

3esponsibility r'cr the study of agDrcprietc ZAP0 nGti-ratlorxi Ln li-e Vith AEC 
otjecti-res -.Jas pzrtizlly re-assigced and Zontixed, 2articulsrljr I,? the irea 3f 

nzzkeznatical rnodels sf economic Sehavior. 

The sfxdy cf suggested AEC groucd ~Les as they zffoct both prolect jastiflczticc 
End qerzting srsctices -as revi,sed to include tfie latest budset 2nd prc&ictisn 
infomtfon 225 ;rill be issued early in LMar:h for csnsiderzticn by agroprlate 
?Il2n=gers. 

3ersonnel 3atz 

krk continued on the 2roblem of matchip4 in sone optbum I'zsnfon the quaiifi- 
cztions sr' zn individuz1,as vel1 2s his needs end interests, with the glax--dide 
oppcrtufties avzilzble. .A systea ',hat my 3e useful I?, eezlLng -iith this 

cocaideretion. 

=A-blem - --n 52s beer, fcrzulated zcc? the grzctLcal sspecTs af Its xse =e ncw under 
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,nvestigstion of Probleln Areas 

The saoping cf possible operations rese-ch assistance In the area of neascrements 
wzs continued. An outline of the bzsic ghilosoDhy of measurements is begi,nnin, 
to take form. A grogress report outlining the thinking to dzte and indlcating 
paesible further approaches -dJ be comgiled during March. 

Attendance at the planning meetings instituted Sy the Radiation Trotection 
Operation to review the entire Regional Monitoring Srogrzn yes continued. 
this review itself is still in the scoDing s'tage Lt has not been 2ossible to 
deternine as yet the extent to which operations research assistance will be of 
vallie . 

Since 

2C:X Pro-gam - Metallur5y 

.A fi*L report vas issued Ln connection vith the &iffusion ?roblem deEiling -dith 
:he ?en&=ztion of alsi into uraaium and urznium into alsi in bonded couples. 
"his reyort con*t.=ined a complete discussion of the statistical methodology used 
to estimate the rueximum 2enetrations withi3 eech couple. Zbta collection hzs 
begun on a similar problem in yhich aluminum alloy M-388 is being considered 
rather than &si. 

During the last several months a statisticzl evaluation cf data contained in 
rlRNL-631, "The Corrosion of 356 Alumicum in Simulated Cooling Water for the fro- 
posed Mzterials Testing Resctor," 'has been carried out by merations iiesearnh 
and Synthesis meration 2ersonnel. This evaluation proviaed guidance to the 
Coating and Corrosion meration in designing several recent e-qeriments to ex- 
?lore further the effects recor2ed in this documegt. 
are currently beisg znalyzed. 

Dzta from these experiments 

In connection with the eqerimental deterairation of the accuracy of the uranium 
essay stzmped on certzin test slugs, discussions were held to deteirzine how sta- 
f'isticcl techniques, Ln con juictLon vith an zDprogrizte2,j designed ex?erirne?t, 
ccul3 ircrezae the overzll e.qerimental ?recision. 
test slugs currently Seing essayed vas suggested to F. E. Xolt ia an unclassified 
letter, '&erLmental Design - Percent Uranium Content of Test Slugs," dated 
?etmarj 25, 1957. 

A desFg3 to bzndle the five 

Mathematical ccnsuitation was 3rovided a menber of Fuels Design, Tuels Development 
Ogeraticn, cn the sub.ject or' the differeztial geometry of surfaces which have Seen 
subjected to inextensible deforrnztions. This disci?line finds frequent a2plica- 
tion ii the stress and strain analysis of materizls which must endure conditicns 
in the interior of a reactor. 

2000 Pro5gan - 3esctor 

me Lnvestigaticn, begun in Januzry, of the statistical proserties of various 
zlternative methods of estimating &, the coefficient of Zast neutron multipli- 
cation, Zrom ca&mium ratio data 72s concluded this ZoCth. Xesults znd relative 
merits of the 2ifferer.t estimztors vere re2orted to D. J. Donzhue in an unclass- 
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3000 Probjrzm - 234-5 WeaFons 

Mathe.saticzl'consultation was comleted on 2 study Lnitiated 5y members of the 
Plutonium Metaliura Qerztlon. 
analysis of the two surfaces of 8 mold for aolten netal. Paramount in the de- 
sign vere *bee conSlicti3g ob:ectives; (a) sirsplicity of design, (b) minimi- 
zaticn of the total volume, and (c) 2rovision for an adequate free-flow surfsce 
for *be advancizq fluid. Three desisns vere discussed and 2re now beirig sub- 
jected to fwther study. 

The object or' the study 'ntzs tbe desigr! %id 

6000 ~rogran - 3iologicd 3esesch 

X&?'J +x>eriaents 3erfomed by 3iolor~ weration Dersonnel uslng li-re anids as 
--JL 2 '-"- 
2 --..,,s ioEow *be general 6ouble dose 2atter3. 
izjestfon cf rzdloactive Pu, and the second dose a treatsent Lnjection. 
the ?do doses can Se achinistered on ei5her a "fixed" or a "varFable" schedule. 

?ixedl' means dl animals receLve tLe same dose by veight (or by volume). "?ar',able" 
2ea-11s TSe amount of the dose is a fymction of the anid, usun7'y being 6 Cer-ai-? 
&?r?entzge of the animr'l's veigbt. There Ls 30 unifomity among the biologists 2s 
;a -dhich of the four 2ossible double dose schedules is used. 2ata from a test ex- 
2erThent izvol-ri~ 211 four schedules is currently being anzlyzed to detemine 
-&ether the ex?er-hen+al findlags from one schedule can reasonaoly be used to ?re- 
dict results from a second schedule. 

The first dose might 5e an 
3ch of 

Mlyzis of an intratracnael hydrosol eqeriment on mice was completed and the 
rssulta vere sent 50 I,. A. Teqle or' the Biology merztion in an unclassified 
letter, "Statistical >nalysis of the Iz~tratrachael Sycirosol Zxperiment," dated 
F'ebrazz-j 2YA61?57. A "turzover cwe" e-cressing the -4ee-j retention of a given 
dose of Ru'~ in 3ice vas detemined. rke tissue distribution of the remai2ir-g 
rsdioactivity -as also found. 
=en*qes for each orzan or tse of tissue. 

Confidence interids yere given on the nean per- 

Stathticd. znalysis vas gerfomed for Biology Operation ?ersonnel on da'a from 
a Tilot study investigation of ?ossible antidotes for excessive FnterIlal, ruthenium 
legosition in rats. 
vkich trestxects might most srofi'ably be i2vestigated further, were reDorted to 
3. Kawln in an imclzssir'ied letter, "Stztistlcal Analysis - Possible Antidotes 

- -- 3d iiadiation in Rats, I' dated E'ebruary 6, 1957. The larae measurenent error 
'iz iY*& on tc~tal recovery of Ru obtained in this qer-dent wain indicates the 

:2e research jiolcgists. 

The results of the amlysis, includi.?q recomenbtions as to 

-- 
v--,7 ..,I for 2 systematic study of measurement techniques and instruments used by 
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Fuel Preparations Degzrtment 

Personnel of the Quality Aud:t Section requested assistance in designing appro- 
priate monthly Quality Report forms. 
now in use for various quality characteristics could Se improved. 
was given to the levei of sFervision receiving the report, me of information 
most beneficial to tkt level, znd labor involved iil the ;reparation of the regort, 
iz a subsequent letter to T. D. Naylor, "Prsposed Method of Reporting Various 
Quality ChsacterisTics," hted Febr-lary 21, 1957, a suggested nethod was outlined 
'oascd cn the princl2les or' szz",istic.=l. contnl charts. 

It was felt that the type of re?ort form 
Consideration 

A pro.ject to evalute tke ixxporTance of various inqection s';ations and detemine 
an optimum saqlizg frequency at each s+atisn has Seen uxder-ken. 
2nd assis-dnce to Qcality Audit personnel have keen gtven in this direction. 
assis-ace in de-reloplcg the ?raper q-pe of s'atisticsl control for operationu uses 
srd ia the ?rs>er subgrou2:ng 3f 3anples is b2ing given. 

Consultations were held with interested prsonnel in Zonnection vith the design os' 
approprizte controUed eqeriments to evaluate the effect of slug insertion rate on 
residual can wall thichess et various temgerstures of the alsi canning solution. 
Results of +Aese eqerimezts have been very gztifyhg and %=her experimentation 
is continuing in this ares. 

3ecommezdations 
Further 

Data submitted by gersonnel of the Materials Engineericg Operation are being ana- 
lyzed %o see whether the type of ingot (Mallinchodt or Fernald), the rod location, 
and slug location within a rod have a significant effect on zny of severzl yield 
variables. 

Info& training sessicns in basic statistical qiity control and other statis- 
tical techiqces are being continued for personnel of the Quality Audit Section 
These sessions afford operation personnel an opportunity to Secome famili.=r vith 
the serrices performed by the StatLsr;ics pzu?. 

An anelysis of snalyt,lcal &ta ves made to determiile tie precision and ZCCCL-SC~ 

of cer+Ain rt~=sxr5ng Lnstrments xsed in chemicel analyses. 
errws, ani variances vere cslc-Lzted. 
to find desired withi2 sele ve-iances. 
Inclassif ied letter, "Precision and Accuracy Studies, " on February 27, 1957. 

Biases, relative 
AnCysis of variance techniqQes were used 
Resul2s were sent +a G. F. Post in an 

Lrmdiation P=.ocesshg Deyrtment 

'ke frequency with 'Jhich tube factors should 5e computed from temperature meps 
is being studied as IJ~ zspect of the data grocessing 2rogram. 
were taken from the KZ Tube Data iieports for a series cf tests conducted durizg 
the summ?r of 1955. 
menta vhich ue used Ir, the computations, the fluczuatlons vnich exist, and the 
various mes or' teqerzture zags. 

A preliminary investigation of the data thus far submitted from the production 
test 2ealing vith the effects of ?ile variables on slug distortion has .seen =de. 
One Lmgortant objective is to re-evaluate the standard xq relationship 
currenme. 

The data l-lsed 

Cznsideration will be even tc the zccuracy of the sepsure- 

1232Ctb8 
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mosures at discharge or rupture for the tubes in the recently complettd 
I & E run to rupture test were submitted Sy Process and Iieactor Development 
meration 2ersonnel. Using these data, a tabie WES >repared which gave tke 
significance level as a function of the zssumed ratio of ruFturo rates betveex 
standaril and I & E slugs. 

In a series of e-eriments geriomed several months ago, the accuracy and ?re- 
cision of the 1.05-C Basin bdance used for ;ieighing slugs had been detenined. 
In view of asgreciable Siases, vhich vere a fur.ction of the true weight, and 
considerable sczt-,er even after bias corrections yere mde, Ft vas recc-imended 
that the 5ilazce not be used until ad,justmeDts vert3 made an& a re-assessment of 
i's accuzx-cy 2nd precision were detenined. Such zd justments Yere suLses_uently 
=de, and the ori3ind eqerinent YES recextly regeated Sy 2ersonnel c? the Com- 
2onent Testing @eration. %e resulting kt2 :?ere submitted and anzlyzed, vith 
the resLLts rqorted in an ucclassiiied letter to T. L. &ObCd, Z'"tbrxqj 21, 1957, 
l'A~~wa~y md ?=?cision of L\e lO5-C 32L2ace. I' 

Sever3J. ~~2ture stodiis zze beizg Slslzred by Trocess Techr.ol3g Weraticn per- 
soazel. 3ese -dill ixlude 1956 &'%. In this corriectioc, sizllfL=d acproxi- 
ate tube e.qosues have been czlculated fcr 211 tubes disckerged durizg 1956. 
In o-der to deternine %le zccuracy of these apgroxiaatlons, rzndom saqles vere 
drawn from each mnth and me= end congared rith available 2rcduction scheduling 
exposures. 
nations, but the consistent 5=roupi-?g of indivi6uzl *?slues about the averqe 
biases shoulci ?enit tke qplicstion of bias correction fzctcrs such $tat the 
apsroximations can be utilized. 

It appears that appreciable Siases exlst in some nonth-aree combi- 

These bias factors are 2reseZtly being detemineri. 

Assistame bd peviously been give3 2ersoncel of ',he Process Tecb.olog meration 
cn the statistical asDects of a technique Zor using pst 2ile rugture e-erience 
to Idjust outlet water temperature levels. 
statements about the numbers of ru?tures ad:usted to 1OC$ efficiency, ccmn Out- 
let ;rater teqerature, 2nd common ?ilt Yqture index, tSe res-dting rr3babilltjr 
statements were not exact. 
statements vere submitted in a rou@ drar't to 5'. G. Spencer. 

In evalrratlng -he safety of 2 nechanisrn or system of 3eckzniszs assoclzted ;i:th 
a reactor, some estimate of the reliaoilit-j (2ercentage of Tines that the mec?A- 
nisrn would respond in an emergeccy) of the safety derices must be obtaized. ?or 
some mechanisms, an e.qerknental estinate of the ,celiabilLty can be foucd, but 
zany trials 'neve to be run in cr5er to estlmat+ the reliabillQ vith w.y degree 
c;f cocfldence. 
3rocess Technolog Weratior. or: ",is gene& subject of rellebility, acd a -,able 
-.?as 2regared showing the mcertzil?ty L.? the estimzted reliablllty es a functlon 
9f the mniber 3f independent trlals 3erforned. 

3atz svaluaticn kas started ;'or the -mrk sampling study currestly 3eilg con- 
ducted i,? zhe 3 arers Sy Industrid 3c3beeri3g Operation. 
should izdiczze how 10r.g tke stzQ mst continue to insure th2t sqle Sata is 
re>resentztive OS the overall York 2ictme af the trades invclve2. 

Since this dealt 72th ?robiDilL=y 

Suggestions for Lnproving on the accurzcy cf such 

3iscussLozs -4ere helC during the 3onth %ith >erscnnel of the 

?)relLmi*3arJ znzlysis 
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Chemical Processing Department 

Considerable steel corrosion data have been accundated as a consequence of the 
acceptance sanpling tests routinely run on samples from steel shipments. 
sonnel of the Facilities Engiqeering Operation have requested that these da'a k 
analyzed to evaluate certain variables (shippers, steel geometries, iarpurity 
content, etc .) . 
affect corrosion, the quality of the steel Seing used c8n be improved. 
znalyses will be gerfomed usLng IBM equipment. 
Operation have been contacted, and estimates of cost and completion dates bzve 
been obtained and forwzrded ';o the interested parties. 

Per- 

I is hoFed thet by detersini-ng which variables qpreciably 
These 

Personnel in the Data Processing 

The iiesezrch and Engineerbg Operation is interested in the deterini*aation of 
the uncertainty vhich shculd zczompmy a mcntkly estimate or' the amorlnt of de- 
pleted uranium received from Redox, Purex acd "2.P Facilities. A statistical 
model has been set 
points In %he system. 
total amount of depleted uranim can be inferred. 

snd vork is Seing done to determine the variznce at certain 
From these results the variance in the estimate of the 

A grcblem of mjor inrgor'ance cuxently being considered deds with specifications 
on +he finel product. 
between the statistically determined tolerance limit and the specificztion is so 
small thet even a slight decrease in process average or increase in process vari- 
ation could result in iailur2 to seet specifications. 
areas were investigated dwiAq the month in line with this general prcblem: 

Although specifications =e still being set, the margin 

The followiq specific 

It is felt that the estimate of process veriation as determined 
using present techniques is over-inflated. The biggest contributory 
factor here zppears to be a day-tc-dajj a,?alyt,ical variation vhich is 
being mis-assigned to grccess va-iation. 
been advanced to renedy this, and data from several tests have been 
investigated in atC,eets to decrease +his ana.lyr;ical variation. 
A recommendation has &so been made ts extend the malysis of a given 
part over several days rsther *an Ferforming all titrations on the 
seme day. 

Several suggestions have 

Thus f%-, tolermcs stztements ha-re 5eea made on the basis of an 
infiAite pcpulation. The pcblem sf Wing a similar s'atement 
on a finite population basis, and inteqreting such a stazement, 
is being investisted. 
special ?roducticn shipments. 

This zonsiderstion arises prtictrlarly in 

Proiiminaqy steps have been 'den +a enable the routine calculations 
to be done by 113M ecpipment. However, this is being delayed in view 
of the current status af the general problem, and +he possibility 
that the cdculation scheme nay be altered. 

OTHER STATISTICAL AND MATTEMA TICAL ACTnfITIES 

The Eny requests for me-sided tolerznce limits proupted the grepaxation or' a 
set of 'xkles for various sqle sizes and populaticn proportions at specified 

- confidence levels. This operation was ?rogrznmed and run on the 650 3DPM. 

I232qIO 
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h abstract of a Daper to be considered for presentation at the znnual .UC 
Accountability Meeting is Washington, D. C. in June hes been submitted as 
requested. 
deals with *he determination of the sample sizes at various 30i3tS in a SySter: 
of streams in order to Sest determine the mount of urmim transferred. 

criterion used Is that the variance of the total estimate Se a ninimum subject 
to a fixed cost constrai3t. 

Several more sets of data have Seen analyzed vith the assistznce of the I3M 
equipment in connection with the 2roblem of relating isotopic concentrations iz 
the resctor 'DasLn to cer't222 File variables. 
to lndividud. piles and veter treatments, jut the resulting lack OS data 
combined wi+th the larae mount of scatter led to generay negative results. 

A SaDer ;ias 2reSexed in con,junction with C. Groot and H. C. 3owen of the Reactor 
and Fuels iieseaxh ad Develo$ment aeration lor distribution to 2lanz zersornel 
concerned -dit;? corrosion wcrk, ar.d subsequent submission for sublication In a 
corrcaion J0ury.d. 
analyzing corrosion data in ~;zcrtictJlar, and resulted from 23 s.xperisent rscentlg 
coEauctsd 3y Groot and 30Wen wnich strikL3gly illustrated this qoint. 

Bizs correction equations were developed for 1/2" cored slugs at -&e request of 
persorael of the SS Accountability Operztion, Relations and Utilities. 
eqcations correct predicted amount of Tu formation and U235 degletion, vhLch, 
based on averige MWD figures, ;iould be sligntly biased. 

Datz submitted Sy Sgectrochemical Analysis meration were melyzed to deternir.e 
the tpes 2nd magnitudes of errors ?resent in routixe mezsureaent techniques. 
Severzl aethods of averzglng ewerimen- results were investigated 2cd their 
relative ?recisicns estizted. 
to Z. J'. Anderson in .=n uzclassified letter, 
Dzta, It dated r'eoruz~j 7, 1,057. 

Chemical InstruyBtztion meration aersorael use the fission count aethod to esti- 
mte 3ercent ?xi In 22 unkncwn. The zetkod estimates the urknovn 2erco2tage 
25 a ratior-al ?mction sf four Fcdependect countiAng rztes. 
const,ucted for this 5stizte mre reporwe& to T. ?. 3rzuer In an unclassLfied 
letter, "Confidence Iate~2J. Tr9cedures for Fission Count Metbod of aeterminirg 
Percent ?uz40, " dzted Jzcuuy 31, 1957. 

Jiscussions vere held with interested qarties concerning the feasijilitjj of 
installrng a sequential decisiom poceture to govern jioassay I'i1n stk2 reading. 
'Jaricus sequeitlal $ans ce currcntly beiq ccnsidered. 

?.egressions studies of the >resent sdl-res of vzrious groucs of a0 eqlcyees 
were conpleted. 
A new stu&j i1es begm cn sdaries 2redFcted for Zanuary i, 1958. 

-An anzlysis xas =de for 3:lectrical Systers Plzr.lr,ing, RelatLons arbd UtCLtLes 
merztlcn cf tke forces 2ue to the wind oc an lce-?ccrxted stankrd ctilit;l ?ole. 
Z'ur''ker conpu$z=Lons vero =.de as to the aount ~f sylzg neeeed tc aeet $he 
required safety csdes, un2er various assqtiom as to the degree or' ?ole deter- 
ioration. 

me ?ape? jy i(. a. Stevzrt entitled, "~n @tt;nm S=?l% Te=knique, It 

D-e 

The latest attemgts vere restrlcted 

This 3zpr 2ohts out the zecessity for transfomtisns iz 

PAe 

The results of the statistic& study xere reDorfied 
11" sror Amiysis - ?e Concentration 

Confidence Imerrzls 

Pinel =.esul-,s xere given to 3. D. Tillson on Februz-j 19, 1557. 
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OFTSITE PROJECTS 

Routine release calculatiocs in cocnection with Project 9lue3ose were cmtl-?u.zd. 

-. work on Operation Pool is progressicg satisfactorily. 
can be summarized as follows: 

Progress during the nonth 

1. SDecial Agreement No. 2l to the Prime Contrzct was signed by the 
C omni s s ion aut ho riz ing the p rogram. 

2. Though lengthy disccssions. a basic, cutline of L%e study and its 
objeczives, and the conteeisted namre of the finzl repor2 tc be 
?repared, nave Seen formlated. This outli3e YES discussed vith, 
End sdditionzl i-ll'orzztizn obtained From, those resaonsijle for 
the perallel study at Oak iiidge and f'rcm the deslgmted consul- 
tnnta at Savannah River. 
cowleted early in March. 

Studies of Lhe exlsting HanZord situation in such o-reas as 
eccountnbility, i-strLmectztion, and physical security kave beer. 
requested from FPD, @D, CPD, HLO acd the SS Accountabilitjj 
@erstions. 
stzll redundzncy, detziled personal dlscussions vere held w2th 
:he persmnel assised to these studies. 
comgleted durlx the tvo-;.eek period ending F'ebrmry 22, 2nd. 
it is anticipzted the results of most of these studies 7iX be 
available by &March 8 to 15. 

This phase of' the study should Se 

2. 

In order to give apDroprizte directicn and fore- 

These 5iscnssions -de= 

OFFSIT3 VISITS 

W. 3. Levis end 2. 3. Xork s2ezt the ;reek of Zebnzr~ 25 through Narc3 1 
visiting the K-25 and Sz-rarnah Ri-rer 2lants in connecticn with OperstLon Pool. 

W. L. Nichclson gerticigated in BAjMA recruit,ir3 on the Universivj of Oregcr! 
ccqus on Febmaq 18, 1957, 2nd 'risited Lie Mzthermtics and Statistics 
Derrartclents of Oregon State College sn Febmsry 19. 

OPERATIONS RESEARCH & SYN!TY3SIS 

CA3 : Jbk 
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RADmon PRmC~on oPERA!?xoIv 

MGPTHLY liEpORT - FEBRUARY, 1957 

A. ORGAKIZATIGN AND PERSONNEL 

Organization 

No signiricant crzmge in organization occurred. 

Force Sumnarv 

2xeqt 
Nonexexqz 

Total 

1-32- 57 

41 
2Q5 

246 

2-28-57 

41 
204 

245 

Radiation Monitoring 

Scheauled work on -,he frcnt face at lO5-DR was completed at an averzge body dose rate 
of 5 z/hou.r. hdiaticn levels frcn open tubes during nozzle replacenent ranged to 
a0 mr/hour at 30 inches and contamination to 2 rads/hour including 100 nr/hour was 
noted on the nozzles. 
ut particles were found which gave readings to 10.5 rads/hour including 500 mr/hour 
befcre being shielded with lead bricks. 

The field dose rate in the C-elevator git was 10 to 30 mr/hour, 

Trior to the mior outage at lO5-D, TC water iines were installed in the -7alve pit, 
riser tunnels and the C-elevator pit. At the latter location the average body dose 
rate was 100 nr/nour due to gross particle contamination which ranged to 6.3 rads/hour 
uncorrecTed for source size. After decontamination, the average dose rate in the pit 
%-as 10 to 25 xlr/'ncur. Major snutdo-in mrk at 105-D commenced Febnary 12. 

Biology Research :has tried tvo methods for forming the aerosol of ruthenium-106 par- 
ticles to vnich mice are exposed. 
in the sealed. cylinder containix the zlice. Later, capsules containirrq a fine powder 
as the curler for tne ?articles were fired from an air Distal. 
dosqe rate encsunxered ami% preparation of the caFsules was 2 rads/hour including 
50 mr/hour ax 4 inches. 

A ruthenium hydrosol was used to create a fine mist 

The maxinun hand 

Samples were remcved from che 305-3 eqerimental pile on three dil'ferent occasions 
wizh a naximum 3oay dosage rate of 4.5 r/hour betireen the reactor faces. 
can be accomplished in radiation fields or' 2 r/hom. 

Most Tmrk 

The Bichlana Crash Alars System failed durinq routine test. 
and The system re-tested satisfactorily. 

Iiegional Monitoriq 

The daily averqe enission of 1131 vas 1.7 curies compered to 1.1 curies &uring 
- Ganuazy. The maxiiuum daily measuremem. was 6.6 curies which originated from Redox 

between January 30 ana 31. The maxima total edssion during any sevenday oeriod 
vas 19 curies of ;-hich 15.9 curies were releasea from Bedox. 

Repairs were instituted, 
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Test wells drille$ around the A-8 crib show increases in beta emitter activity by 
factors of 2 to 9 with a mximum concentration of 1.6 x 10-3 pc/ml in well 299-225-5. 

Drinking water in the Pasco-Kennewick systems contains more radioactive material now 
than has ever been measured at these locations in the past. 
measurement at the C1 ver island pmgdag station for FebruarJ was 3.2 x 10-O pC/d 

cmpared to 1.4 x 10-8 pc/ml a year ago. An upara trend has been noted since June. 
The increase is partially caused by less dilution in the river and partially by a con- 
tinual increase in power level. 

The average tow 5eta 

Exposure Evaluation and Records 

There was one confirmed case of $lutonium deposition during the month. 
this case by routine sampling vas first made in 1956; thus, the corrected total is 37 
for that year. 

Detection of 

The total number of cases on record to date is 198. 

No radiation incidents iavoPWing ewosure above ?e,-jlissible limizs -are reported. 

A shipment of 702.8 ounces of silver backs (stainless steel strips attached) aca 
Silver inserts vas sent to the San A7=ancisco Mint for reclaiming. 
and bpurities ;ias '39.1 ounces. 

Loss due to steel 
The value of the resulting fine silver was $539 .go. 

Calibrations 

Pemssion has been given to Fkdiological Thysics to transfer the Sips ;Pile frcm the 
3745 builaing to the Positive Ion Accelerator building. 
still be 2erfomed vith the facility; nowever, much greater utility of the Si- Pile 
in eqerimental *mrk viL be realized 3y the transfer . 

Routine calibrations .lill 

In addition to the routine calibration work on the 2 MeV accelerator,.some sDecial 
irradiations were mde. 
areas of a sheep for the eqeri3lenta.l an- farm. 

These consisted of large beta doses given to Iccalized. skin 

The sinple modification to the 17 Bcse rate integrators was comGleted, ;'ne acceptance 
zests com-gleted and the units sent to the field. 
that the units perfcmed vell -,thin **he limits established. 

Acceptance test results revealed 

In accordance with OX 08.2.1, a classification of radiaCYion monitoring Fnstlllments 
and a classFfication list -as prepared and issued to all n0niT;orin.g manzgers. 

Radiological Developent 

Progress was made on the conversion of film badge -infornation to electronic data pro- 
cessing. The audit of inaster record infomation was continued. The number of mster 
records dete,-mined to be in error -jas found to be about normal for a program of ?;his 
magnitude. This 
assembly vas peparea to consolidate program corrections and additions to the program 
conceived subsequent to the initid i-truction assezbly. 
srocedures for the guidance of the Zxposure aecords personnel progressedto the detail 
outline stage. Consideration of bioassay for conversion to electronic data processing 
methods was initiated. 
are less obvious than for film badge data, largely because of the sder Volume of 
iata to be processed. 

A new instruction assembly vas cowleted and testing vas initiated. 

Deve1oymen.r. of operati- 

The economies and resultant benefits of processing these data 
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F-3 

By weement with the vendor of the glastic coated gloves mentioned in last month's 
report, a totdl of 3502 pairs of gloves was returned for replaceznenc. 
placement crder of 48 dozen fiairs -as received and acceoted *dth the folloKi,ng stig- 
ulztions: 
lot vi11 be refunde&; if a-l;?rroved, ;he ressiinLer of ;he order *&ll be filled. 
ately 4CO pairs of reDlacement gloves vere ciisDersed to various regresentative 
facilities for actual field use ami consmer e-raluation. 
laundry tests will be conciucted. 
?ersond contact, ;Le soun;iag dissent among user components was queileci ad the sit- 
uazion :has reTaned to nomal. 

Niae resistance tkemcneters frcm the 1004 Area yere decontaminated with a Twco 
q~6-a soluticn axxi ulzrasonic agitztion. 
duced t~ less ;hen iC0 c/a in two ;mshiqs of Z?proxL%tely t;;~ minutes each. 
rvional chemical &ecoctaina:icn nethods cn other resistznce the,-=lomezers were not 
satisfactory. 

An initial re- 

Should the sloves prove -.szsatisfzctcr!, the cost of the entire reDlacenent 
Approx- 

In conjunction, straight 
As a result of these actions and through considerable 

Ccntamination levels to 5000 c/m -are re- 
Conven- 

3zcioloaical Consul:atlcn 

?rocecures fcr cke calculzticns or' :he biologiczl si@ficance of reactor effluents 
-ere Teviewed -..ttk 3eg;cna.l Moni;orinq serscnnel . 
ouTlined in Han='cr;, re-,orts mc are based CE :;=e esrzpoiaticn ~f results from the ef- 
fhent 'czsias dcmxitrean 12 the river. These calcuiations ero tc be mace cn a routine 
basis by 3esional 3o;zitsring so c:h.zt aecessz--y -Somation on the approach to gemis- 
si-ole liaits is -.sctinuously avaixole. Uncexzinties and errors in this aethod of 
calculation irere 3oixed cuz znd. -,he zeea for accelerazlng the ?rocurement and anzlysis 
of SanTles from xe rp;er for the -,.xTose cr' stbna;iw the biolog;ical siGnir'icance 
were exqhasizeci. It is hoped :ne aresezt methods of intenrezatioc ;rill be used 
only fcr a few zionths =til aiequaze anaiy-cicsrl ?roce&res and iata are available for 
the river smples. 

?resent crocedures are as ;sre7ri9uslj. 
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Major effort was resumed on the second draft revision of NBS Hendbook 42, now that 
the NCRP statement is availdole on accumulated dose and population dose limitations. 

Radiological Disaster Studies 

Comments on "Reactor Disaster Studies", which was circulated to Chemical Effluents 
Technology Operation have been received. 
other interested groups in Banford Laboratories. 

Columbia River Studies 

The Columbia River Advisory Grou;r meeting held FebrJary 7-8, 1957, was well received. 

The draft Kill continue circulation to 

Mheral constituents in Columbia River water at 100-F Area for the period October, 
November, December, 1956, were reoorted to the Washington State Oollution Control 
Commission. Analytical datz for these serial reoorts =e obtained from the 190-A 

' Analytical Laboratory, Irradiation ?recessing Department . 
Significant Reoorts Issued 

3W-46725 Xadicactive Ccntvnination in the Hanf'ord Environs for tne Period 
July, August, Seotezioer, 1956 SV hdersen, JX SolCat, MW McConiga 

HW-k7784 3asis for IFD Flacioanaly-,ical Ld~oratory WN Koop, W Clukey 

HW-479Li Special Filters Saqdes of Hanford Process Effluent Gasses JX Soldat 

Rw-48469 Minutes of the Columbia River Advisory Group Meeting, 

February 7-8, 1957 HV Clukey 

A detailed report of radiation monizoring is contained in document HW-48817. 

A detailed reyort of waste ais~oszl aonitoring is contained in HW-48826. 

Safety 

One medical treatzlent iniury occurred for an inJury frequency of 0.26. 

Security 

No securivf violations occwred. 

Suggestions 

Zadiation ?rotection personnel submitted a total of 10 suggestions in Fe-cru~. 
eqloyees were awarded a total of $30. 
anti eight suggesticns remain to be evaluated. 

six 
Elever suggestions were evaluated in r"ebrssrv 

Traininn 

A protective clothiq display and tour aide service were provided for the high school 
student visitors entertained at WO &uriq February. 

- .c * --e.-.-- 

c --I-' 
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F-j Hu- m 
One class was conducted with the AFSW training Frogram on Practical Applications of 
Statistics on February j, 1957. 
same gou? on the subJect of Bioassay. 

A seminar on February 5, 1957, was held with the 

Relations 

No beneficial moves were made in Febrary. 

Mo grievances were submitted during ;ne month of Febmary. 

I232911 
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I: 
WIATION MOFIITORING Hanford Construction February 1957 

Laboratories Engineeriw Others Total To Date 

Sgecial Work ?emits 
Radiation Surveys 
Air Saqles 
Skin Contamination Cases 

*Class I1 Radiation Incidents 
+WIzss I1 Iiadiation Incidents 

1,373 634 
1,691 993 

79 
n 

2,142 
13 
0 
0 

7 

0 

0 

258 2,315 4, B3 
280 2,964 5,261 
78 2,299 4,213 
0 22 36 
0 0 a 
0 0 0 

 POS SURE RECORDS 

Gamma Pencils Pencils paired Zeadiws Paired Readings Lost 

Over 200 nr Re adinqs Processed 100-200 mr 

?ebru&-j 
1957 to Date 

271,890 
557,682 

9 
19 

25 

30 
10 
20 

Beta damna ?iLz 3 adge s 
Basses Readings Readings Readings Lost Average Dose 

Processed l!)O-jOO =ads 3OO-5CG ;rads Over 500 ,mads Readixgs ?er ?ih Packet 
nrad(ow) mr(s) 

1957 to 
Date 106,849 1,075 

Slow Neutron Pencils 
?encils 

?roc e s sed 

Febraxy 
1957 to Daze 

Fast Neutron Film 3adges 

February 
1957 to Date 

Bioassay 

2,054 
4,348 

~ 

2.67 1L a 64 1.33 

33 12 122 1.33 2.67 

?aired Readings ?aired Readings Lost 
ic-12 mem Over. 12 mrem Readiqs 

Badges 
?rxessed 

1,076 
1,923 

20 

51 

le 
16 

0 
2 

0 
0 

FebruaqJ 

Plutonium: Samples Assayed 1,472 

xesuits a-oove 2.2 x 10-8 pcjsmple 51 
Fission Troduct: Srmples Assayed 1,580 

3 
&la Uranium: Seles Assayed 

Results above 3 .I x io-5 pc FP/sm&e 

*Raaiztion Monitoriag Operation Customers 
Wotal Plant 

12320131 

0 

0 

1957 to Date 

2, b61 
75 

2,706 
3 

310 



Uranium Analyses 

F-10 *- 
Following Exposure 

Units of 10-Y pc U/cc 
Following Period of No Emosure 

Nnmber Number 
S-le Description Maxiruum Average Swles Maximum Average Saaples 

r’uels Prepration 
Hanford Laboratories 
CPD - Finished Products 

Uranium Reduction 
Special Incidents 
Random 

5.74 
9-40 

9.40 
0.63 
0.76 

Tritium -4naiyses 

Samples Assayed 

Thvoid Checks 

Checks Taken 
Checks Izdicating .01 pc 

Hand Checks 

Checks Tzken - al?h 

- beta g;u;ma 

?ortable Iastrument CallbraZion 

-CP Meter 
Juno 
GM 
Other 

Total 

?ersonnel Meters 

Badge Fila 
Tencils 
Other 

Total 

Miscelianeous SDecial Serrlces 

Total 1Vun’oer of Calibrations 

1232982 

1.26 
3.41 

2.46 
0.32 
0.76 

124 
15 

134 
5 
2 

8.51 
3.28 

Febnarv 

0 

26 
0 

58,666 
53 , 783 

1.45 22 
1.51 12 

1957 TO Date 

1 

127 
0 

079 
103 , 434 

Number of Units Calibrated 

February 1957 to 3ate 

1,086 
394 

1,453 
182 

2,120 
772 

2,853 
343 

3,115 6,105 

2,460 
3,196 

154 

4,950 
5,266 

403 

5,810 10,619 

160 445 

9,085 17,169 
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LABORATCRY AUXILIARIES OPEXUTICIN 
MONTHLY N3POET - F'I3BiUJA.X. 1957 

General 

Safety performance of the Cperation as indicatsd .by the Minor Injury Frequency 
hte was within the control limits previously established. 
was almost double the January record and indicates a need for investigative and 
possibly corrective action. 

However, the rate 

Security perforznance improved with only one violation reported. 
this reflects a downvard trend resulting from our efforts in this direction. 

It is hoped that 

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

\ 
Facilities EnaineerinP heration 

The preparation of the FY 1959 and 
Construction Sudget is 
perforaed and data is being 
sheets. 

fioject activities are continuing, using Constmction Engineering Operation ser- 
vices for the performance or' the majority of this work. 
Operation has projects underway with authorized funds in the amount of appro-tely 
91,600,0GOe 
PRPB. 
stage appro-te za order of magnitude of $10,700,000. 
Zngheering Test Facility, Biology Controlled Activity Vater System, Critical Mass 
Laborstory, Metallurgical Development Facility, Ventilation Improvements in 222-0 
3uilding, ?lutonium Metallyrgy lacility kpansion and Tlutonium Pabrication Pilot 
Plant. 
costs. 
schedule attached. 

Hanford Laboratories 

The wtal cost of these projects is appro-tely $3,200,000 excluding 

These include the =fluent 
Other HLO pojects presently in project proposal preparation or submittal 

Continuing efforts -e being made to establish realistic schedules and 
Project activity during the month and project status is included in the 

The Drar'ting and 3esign function pmduced approximately 195 drawings, using a 
total of 2403 productive man hours or approfimateljr 13 man hours per drawing. 
This work was devoted primarily to drafting requests ofmother HLO components. 
backlog of work has decreased. 
resulted in more thorough analysis and resultant design drafting efforts are more 
effectual in meeting zk requit-& & results. 

A summarj of the Piaterial Aequisitioning and Standardization function is as follows: 

The 

No doubt efforts by engineers to reduce costs have 

7 
- G540,GGC" 
- 27 

3 

Zequisitions and Alterations Issued this Month - 
Total Estimated Costs of these Aequisitions 
Total Requisitions -?recessed to Date 

Bid Reviews Completed tlLs Month - 

- Engineering work is ceing performed to result in repairs to buildings which were 
damaged due to the vinter freeze-up and to forestall reoccurrence. Zngineering 

*Includes Zirconium 3equisitions. 
uNcLAssIF3 
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studies are also being made to correct building heating system inadequacies. 

An office equipment forecast was made for budget purposes. 
station was removed from our properties and %ransferred to Salvage. 

Three jobs are in progress using CEO for engineering services. 
Breathing Ab Zquipment Installation in U-FS Building, Formaldehyde Ventilation 
in U6-73 auilding, and tank heaters and building electrical adjustment vork in 
U6-FR Building. Also, study work is progressing on modifications to the neating 
and ventilating systems in 747, 3706, 326 and 328 Buildings. Fuels Preparation 

Department is conducting a study on corrective measures for additional heat in 
3707-C Building. 

Steps are being taken to economize as nuch as possible on the Landlord budget, 
Control of costs under the present sysxem, wherein FPD renders the majority of 
serdce, appears to be sdequate; however, 4 detailed analysis of all costs and 
accountiag is being made with the assistance of the Financial Operation. 
plan is being fordated for the landlord act,ivities 
of budgeted expenditures. 

One air monitoring 

These include 

h detailed 
with respect to control 

Laboratories Xdministra5on beretion 

Twenty-three additfonal Organization and Policy Guides were issued. 
have been issued and L3 are in iraf', farm or ready for duplicating and distribution. 

c 

h total of 120 

The following contracts wers enterod into in Febrwj: 

Consultant Agreement No. CA-153 P. E. Church 
Consultant Agreement No, CA-1SL 3. E. Zirkle 
Consultant Agreement No, Ca-155 J. L. Powell 
Design, Development and iiesearch Allegheny Ludlum Steel COT. 

Contract No. DDR-ll 

An extension of Consultant Agreement No, CA-138 with M. E. Ensminger was requested. 

Assignments involving five automoti-re vehicles veri made to improve transportation 
operations. 
and Maintenance Operation. 

Two =quests far abliary equipment were filed with Transportation 

A report on Columbia River Studies fx the period from February 16, 1956 to September 
1, 1956, was given ta the Columbia *Xver Advisory Group, meeting here on Febrq 
7, 1957, 

.?adiomaohic Testing (herstion 

Testing operations this mnth almost duplicated last month's activity. 
98L tests were made as compared to a total of 983 last month. 
276 tests wers radiographic exposures, and the remaining 706 were supplementary 
teszs. 
and eddy current tests, 

A total of 
Of the total number, 

The supplementary tests iscluderl penetrant, magnetic particle, ultrasonic, 
Work was done for 13 aifferent organizational components. 



A three-shiff operation was 
made possible by individual 
On-the-job training and the 

started in the middl3 of the month. 
assignment of the operation's three technicians. 
increased experience of the operators made such assign- 

This change was 

ment feasible. aetter service at a reduced cost should result. Available time 
for radiation vork *Jill be doubled by using the graveyard shift, and greater 
operator efficiency has already been demonstrated. 

Following up upon the ,rejection of a questionable crane rigging ring last month, 
four steel glates (from vhich nev ri3ps vere to be cut) were examined. 
ultrasonic, and magnetic pa=-ticle testing showed she material to be sound and the 
materialvas rdeased for shw fabrfcation. The examination of material before 
fabrication is desiable bosh f-om the standpoint of money saved (re2ection of 
fabricated izems avoided aad fabricaTion costs saved) and in the ease and greater 

confidence of testing. 

Radiography, 

Work in connection v5r.h ?rsJec+, 558 still continues, both in the sho? and in the 
field. Field vork bs ncw Seen extended to almost all areas; D, DR, F, and H. 
field results in zadicgrsphlllg pi?e welds in place through both walls have been 
achieved. 

Good 

A small amount cf ?resz..u;-s vessel aad Class I vessei vork vas done. 
steel vessel job vas ,zss-pleted for fhe 200-E shops, and work on the H-4 oxidizer is 

A stainless 

still continuing. 
100-F Area. 

A pressul-e regulating storage tank vas radiographed for the 

Fiaal testing zf the eqe=j,mental ';ifanium heat exchanger f or Chemical Developmeat 
was completed. 
developmental ~crir. 
checks verg also aade afyer na,jcr fabriaaticn step and after accelerated service 
testing. 

TILS fab=:cstion ve; a good sxample of desirable pactice for 
13 sddiyicn '~3 checirzq $he mterial stocks before fabrication, 

Radiographic ?zaminar,ion a' Themccougles is proving to be a very 3racticalway 
of sssuriq se~riceabil:t3 c\l =hese necessary adjuncts to in-File and other experi- 
mental work. Ia sadi=:m '3 ;he z~oraal vork done along these liaes, successful 
radiographs vem sade fh.23 sonzh gf zwo irrsdia:ed thelaocouples reading 4 R on 
contact. 
aossible. 

The snoz, xxense sqosuzz of the x-rey beam mkes such pict'aes 

Vork on the zirconium grscess vabe 2rogram started in earnest this month vith %he 
occupation of gar= 3f =lie 221-8 building in :he 200-3 Area. 
this building affords a readily accessible, shielded facility in which it is 
gossible to handLe :he ::q Ycbes. 

testing has been s+,src,sd, with penecrant, boroscoping, pressure testing, tribo- 
electl-ic, ZhemoelecTrL:, aM +ccentl",ci$? Testa 50 f'ollox. 

Considerable vork vas iem Icr :he ?lutonium Metallurgy Operation in connection 
wtth The 5evelcFmzz 2 zircoaum zd aluminum tubiIlq of special sizes, and with 
alumlnum casfiqs . 

The oipe gallery of 

aadiogrsphic, sddy current, and ultrasonic 

Tvo large uitrascnl: ';es:a 
pieces for coolant s-ptem StudiJs. 

initiate failue h przcl'inq r,est3. 

resulfa vere 2slsCated a& xbulated f3r sfuay and reference. 

ccmplezed this month. One involved zirconium test 
These gieces vere examined for ilaws that nlght 
3e other, directly ogposite, was Completion 

- of the thickness neasurement zf a ;srior 02 vessels in the LOO-F Area. All of the 

UmcLASsmm 
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Feet of No. of 

Des criPtioIS 
Bo. of 

Weld Pieces customer Tests 

3adiopphic Tests 
C ons tructi on Engineer4a 
Operation 

Hanford Laboratories 
Operation 

Chemical Processiw 
Department 

Irradiation Processing 
Department 

Dye PenetranT 
Constnaction Engiaeering 
Operaticn 

iianford LaborszorLes 

Ope rat 1 on 

Ultrasonic 
- Construction Engkeering 

Operation 

Hanford Laboratories 
Operation 

Irradiation Processing 
Depa nment 

Ma-etis ParAcle 
Constnaczion Enqiaeering 
@eration 

Eddy Current 
Hanford Laboratories 

Operation 

52 

122 

22 

276 

k8 

48 

164 

119 

d 24 

81 

214 

22 36 Carbon and stainless 

steel pipe and plates. 

43 Titanium, zirconium & 

aluminum tubing & 
@=cgl&agegx etesgls. 

4 Stainless steel pipe 
& vessel welds. 

73 

8 

160 108 Carbon steel pipe 

welds. 

6L 

6 

5 

15 

5 

2 Process vessel 
welds. 

4 Titanium heat 
exchanger welds. 

4 crane dags. 

14 Zirconium process 
tubes. 

5 Zirconium process 
tubes. 

3 Crane rings. k 

227 31 Zirconium tubing. 

479 169 Total 9811 

Technical Shops Opera%lon 

Total productive time for ',he aonth was 12,L66 hours. The total shop work back- 
log is 22,3k2 hours vi?h 80& scheduled to be somqleted in 60 days. The remaining 
Y$ consists of major :%ems sc!xduied aver 2~ six month geriod. Overtime worked 
'Y-Fng the month vas 3.35 (543 hours) of -de total available hours. 

l23298b 
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Man Hours $ of Total 

Fuels Preparation Department 
Irradiasion Processing Department 
Chemical Proceaslllg hparment 
Hanford Laborstories OlJerstion 
Construction 3qineerillg meration 
Mis ce ilme ous 

1269 10.1 
1996 16.0 
962 7.7 

7972 
173 
94 

63.8 
1.4 
1.0 

Customer demands ZG~ servize remslned fin In ali components of the operation. 
The qt,ical she? :~mplete", :he cvrrnau; of The 105-DR discharge area aeriscope. 
A sizeable order-ras rxeL7ed 
zhemicpl pups i2 Chermcal Pr-cessing Department production areas. 
must be ind:-;r',iua;l7 qrzund 7.3 fi; :he ?ump shaft and the bearing housing. 
Vork conzinued 13. :ke elactrz~lr: she? sn $he fabrication of in-line 
monitorTbg Iasx-men,at;gn sG;r,horized iz ProJect CG-686. 
shop vas engaged erima==ly ;J ;he ?;el fabr-cation field with emphasis on the 
fi2ijhing 3f cermi: ?-;*: s,saenrj. 
sachining faciiLc7, rhs Isrgas-, Ssiq an xder for 80 full size blocks ta be used 
ia a laborataxy reacxr ?qe=?,meI;t. 
progressing on she 2res;mzed nagazine reactor charging machine. 
facility had 91; aterss-,i=;g appiicatlon for 20v Cornizg Ccrmpany's # R-671 Silicone 
Resin. 
IqeM-ous, glcss7 f~r=lzn 33. iefls:r.ic3 s.izlagles used in con,junction wi3. outlet 
nozzles 3n the Srzduczim =eacIcrs. 
retain a ainhum 2i ccntaenas;gn. 

I;r xplaco,men% pyrex glass beariws used in 
These Searirgs 

The 306 Suildiag machhe 

Several jobs vere c-leted in the graphLte 

in %he 328 Building =chine shops work is 
me coetiq 

??Ius nal;er-iaL vas s~gZe3 3ver a ?eating of Shell Zpon # 828 to Zi'Je a hard, 

IC, is eqecred That shingles so equipped will 

Total?ersonnel in -,he c~os;~-,i~n as of 2-28-57 vas 102 with open requisitions for 
6 machinist jourze-pan. rro of ;he mc3inist requisitions are to re?lace men who 
will accept transfers 50 fill opsunqs ',n +,he 200 Area, and one to replece a 
.journeyman ;rho VI: aczsgt a :rm.sfer tc fill an opening in Fuels PYeGaration - 
3CO Area. =e remaixng ;wee rquisisions vill be ased to brLng the operation up 
50 full st-renqT,k. 

Work has commenced 5n -he slecy-z: ;ncr, ceillnq and is eqectedto be completed 
in 30 days. 

The noise abatenel;; s';uciy f:r -,he aain shcp and the quartz room in the glass shop 
has been conpletei an6 :;2Ted 3ver 73 Faci,li-,ies Iqineering for estimatiq and 
inclusion ia -,he 7Y-1453 ~ms~xc~iczi budget. 

A questionnairs ;n +he ssr~l.:es ?r' qhe lec!mical Infomation Operation is ragidly 
zakinq shape. 
antici7ated rhat :he ,?cestlmnairs -J:.:-I help in determining a ?roper level of 
serrice ss Veli as >rz~-:iq an i,n,i:cssio!c of yrr'arnance in the Mcticn. 
a brochure on Tech...:sl :r3,3ma7~2a:s reference resouces and serrices is being 
written. 

Sta7;sTi.zs.i bel? IS being supglisd by Ogerations Research. It is 

Concurrent17 
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In respoase TO sn era1 reques; fxJm ZOO-AEC (since cohgirmed in niting), Technical 
Idonnation began ielec-iag a gmu; 3f r%?ons relating to the separations 2rocess. 
These include HAP0 re;c~?s on Redox and P;~r?x, Tasks 1, 2 and 3 in the 234-5 
process, an3 +he UO roscvery process. Repolcts on waste disoosal, corrosion 
amblsms, and constmctim ?osts will be included, as vel1 as engineering dravings 
cover5y desigi and ccns,ystlm. .4?;roximtely 800 reports were reviewed. Of 
these, LgO have alresdy been released to fhe Civilian Application Program. 
mate17 350 repons vere uir,hheld beceuse they (1) contain production infomation, 
(2) contain Atamic 'JearJcn Dafa 31 (3) are not applicable for use in the progrEm. 
-4 lisr,ing of ?eriodic: reporx on separaticns processes was also preoared. Of the 
138 myoms 39 tks list, 75 have air5ady been released to CAP. 
bfoma+.ion Servize 3r,enslcn ais copies of all but 4 of these periodic repolcts. 

A ',vice-daily ztll ser~cs beveen all Classified Files offices was started on 

Februaq 27th. 
Lmproved 3ervzce. 

3 

Aporoxi- 

Technical 

The nn va3 ssr,ablished as a result of outer area demand for 
No sddit,imal aersonnel or vexcles are required. 

The ~mual invenTon 3:- SECRET Besesrch & 2evei~pment reports Equired by the ;IEC was 
:3mpiet& -7ebnalq. 26. 
iixentariid, wizh a mtal ;f ij,5-2 accountable copies. 
vers Atormc Yeagcn Daza =pons. Zlespite chree new losses ths year, the &tal 
amber of uraccounred-r'c,r Research aC Be-relopment reoons vas reduced from 34 on 
the 1-953 znvelltcq 73 33 -,n The 1956 inventory. This vas because 7 copies shown 
on the 1955 fnventa-ry vere downgraded from SECEET to CONFIDENTIAL, and therefore 
did not appear sn :he 1956 inventory. 

An -mcjr'flc:ai 5a;i.y of ?he resuits shoved 5,480 titles were 
Of the total, 204 co?ies 

All Atmc Weapon Data repoms were accounted for. 

Most Februa-7 mvemories of field holdings vere satisfacton, although a few 
discrepancies were 'orought ';c 'X-lqht 'award the snd of the month. 
YLes C,ransac:i3,a3 are 2;~ s--llqei '21 pxper sequence on The 'aGe. 
a 5iocumen-c whlch apDeared x, -.he Tebruary invectory list had been returned, cleared 
rhrouqh Files and the mansecslcn colL'i,ned 3n the Augst 10, 1956 historical list. 
Anoxher arcblem :axem "1~52 records." 
and rzutings vere ;rccsssecl rhrzxgh 702. 
docmenss -Jez-t? Learsd, tne zkar'ng bcunced vith the reason "Mo Record." 
Irocessi-q 13 -mrls;q x. rhcss p;.:b;blems. 

Ap.parently Some 

For exem?le, 

On February 13, for instance, some ITC'S 

X feu days later when some of the same 
Data 

1232988 
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Work Load Statistics 

Januan 

1232989 

Documents 
Documents 
Documents 

routed and discharged 
issued 
destroyed 

Reports abstracted 
Formal R & D reoorcs issued 
Document classification changes 
Books circulated 
Periodicals circulated 
Volumes added to The collection 

HW-48741 
m 

FebruarJr 

27,283 
12 , 710 
6 , 175 

236 
25 

521 
2,237 

10,70? 
353 

Manager, 
LABORATOW AUXZIARm 

UNcIASsIFm 
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&nerd 

On February 28 the staff of the Banford Laboratories Operation totalled ll75, 
including b75 exempt and 701 non-exempt erqloyees. 
sonnel there were 415 with college degrees, including 398 technical degrees 
3s follows: 

Of the total exempt per- 

Bs 

201 

- PhD 

102 95 
- Ms - 

In addition there were 36 non-exempt employees with degrees. 

Distribution among the aine level 3 components is Lncluded in Tabis I. 

Personnel I)eveloDment and C3mruunications 

me Key Personnel Apgnrsai procedure was established in conjunction with the 
Key Personnel InventorJ. The ?re?aration cf initial records on a0 gersonnel 
will be performed dur~hg the coming ten mntns. 

The Arned Forces aecial jleapons Project -,x-ing pogram was concluded 3n 
Febrzry 15. Comments received from the 17 p.rtici?ants indicate ;,hat the 
EL0 tra'n~g ccurse WfiLed its intended pxrpose. 

%l,-T,een HLO exempt eqloyees attended the "wgement Orientaticn" Dr0gz-m 
conducted by Relations and Utilities. 

Sevezt mchinist trainees from Technical Shops Operation will prticigate ia 
the Craft Trzbing Prom jeinq conducted by Fuels Presaration Degartsent. 
Three velders have Seen scheduled to attend EL t-do-week welding school ccn- 
ducted by Const,-uction Engaeerinq aeration. 

At month's end 27 Technical Graduates and 22 Technician Trainees vex zssigned 
J,Lhin -ford Laboratories. 

3igns t,echnical pqeis, sised amides Dad speeches were prcicessed during 
the aonzh. 

7 4- 

The Maaager's uual informstion meeting -as held on February 20. In add- 
ition three mnagement luncheon neetings we= held during the month -&th 3 
total of 88 exeqx 2ersomel in attendance. 

Forsonnel Practicos 

Suggestions - At :he lebruarj ineetinq of -,he Suggestion Board, 14 suggestions 
Tere reviewed and i2 were adapted. 
rqresentea btaaqible savings zlld 3 represented savinqs Zo-21- 

lizq $1213.7k. 

Xiae of the suggestions 

A +,om1 of 3205.3a -as granted i=1 awards. 

Durhg February, 35 suggestions vere received from Word Labors- 
tories aqloyees representing j suggestions submitted per 
100 eligi5l.e eqloyees. 

Selective Service - UJ of the aizary survey questionnaires 'have been re- 
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Personnel Practices (continued) 

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

Hanford Laboratories Operation participation in the eqloyee 
benefit plans is as follows: 

Benefit - - 
Feb . Jan. 

99.2 
58.9 

Pension Plan - - - - - - - - - mm 
Insurance Plan - - - - - - - - 99.4 
Savings & Stock Bonus Plan - - 58.7 
savings Plan - - - - - - - - - 8.1 8.2 

Placement and Records - At the end of the month there were 8 openings re- 
. maining uncommitted. Au. other openings are either on a 

"hold" basis or have been committed by arrzngements for 
transfers. 

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

During the zonth -ford Laboratories Operation transferred 
5 non-exenpt employees to other components and 8 employees 
transferred into Hu) from other components. 

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

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

Technical Personnel Placement 

Technical personnel placement activities &re sumarized in Table 111. 

Four HLO employees participated in the campus BS/MS recruiting conducted by 
Relations and Utilities. 
during the month. 

The recruiting of new graduates at the BS and MS levels (i3elations and Util- 
ities) is progressing favorably in view of the intensive conpetition being 
encountered on the campuses. 
under-run estimated requirements for the Technical Graduate prom. Zow- 
ever these requirements are believed to be somevhat mrealistic. 

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

mere was no active campus PhD recruiting conducted 

It is expected that total acceptances Kill 

123294b 
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Security 

There were 8 security viohtion incidents processed making the 1957 total 21 
to date. 
of 6 or less per month must be maintained for the rema- 10 months. 

To keep the HLO total below the year's ceiling of 82, 823 average 

Manager 
Eaployee Relations 

T.G. Marshall:= 



TABE 111. EWLOMNT - TECHNICAL STATUS 

I, Emlapment 
Nondxemt Emlavment Status Jan. Feb. NonZkempt Transfer Recnests .JJ. FA. 

ReqGsit ions 
At end of month 
Cancelled 
Received during month 
Filled durhg month 

Candidate s Considered 
Total applications 
Total Transfer Xequest 
from other at WO 
Total Interviewed 

Tran der Case s 
49 39 Active Cases at end of mcnthL1 43 
21 Cancelled 
21 10 New during month 
22 19 Trsnsfer effected 

31 16 Effective during month 
Planned Transfers 

31 
t2 6 
73 

1 

L2 

10 7 
75 

11. Techrizal ?erscnnel ?lacemen: 
?,fiD 3ecrJitinEc 

'IISX'S TO 3ICELAND 
Sases Ccn- To Oaen 

i'isit Invlze. Zxtenaec Acceotec '1 i sit e d 

13 6 
2 5 

L 
3 12 

- 2 

137 72 
203 99 
36 12 

i0 '1: 
J2 

8 
10 

5 
1 

33 
- 

32 la 
26 L7 

2 7 
2 2 

3 
11 

lJ 

- 
- 1 -- 1 - 

10 13 .? .. 
24 

the roll as of 9/1/56 md zarry evers vith 5 acceptances cct on 
3 ;?en sffers at that the 

VISITS TO .=JCXL,dD 2FiBS - 
Zases Con- T:, Open 

- U 

2 2 
2 7 

2 
2 2 

3 
1 

- 
- 
- 

-a 5 
a 5 
& 3 
17 1 

1iT 3- 

- 1 
3 
3 

A. - 
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IV. Exemt Transfer Zases 

Active cases at end of month 
Total Cases since 9/1/56 

(Includes those initiated prior to 9/1/56) 
Initiated by employee 
Initiated by management+ 

New cases during month 
hi tiated by employee 
bitiated by managements 

Cases re-activated 5uring month 

Cases closed during nonth 
Transfers effected: Within ZC 

:N'ic,hin &po 
Other G.Z. 

3equests -xithdrawn 
Terminated 

39 
16 

Li 

1 

1 
0 
3 
2 
0 

Feb. 
20 
55 

- 

5 

2 

6 

Jan. 
19 
SO 

35 
15 

- 

2 
1 
1 

0 

6 
1 
1 
2 
0 
2 

*Includes 3CF's, trmsfers proposed by emloyeel s managenent, and 
requests from otner G. E. cepartaents. 

V. Union Relations 

UrLevances n ??ocessed - Septernber 1, l?56 tc date. 

Total processed 

SteD I - 
17 (imludes 1 non-unit 

grievam e ) 

?endin5 Step I Answer 
Answered SatisfactorLPp 
?endiAx time limit 

lending Step II Discussion 0 
3 ?ending Step I1 her 

hswersd 
" 3 at i sf a c to r ly-:S~ 

3nsatisPactorily P 

Applied TOT Pzbitration n * 

-Step I grievulcss which Council indicated a desire to ?iscuss at Step I1 
3ut not sckeduled for discussion xithin three months are consicered settled 
at Step I. 

+:"-'Step I1 g-ievances in which the 
but for which no further action 
settled at Step 11. 

Council Zornally applied for arSitration 
is taken within three months are considered 
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FINANCIAL OPERATION MONTBLY REPORT 
February, 1957 

Compiled by Members of the 
FII'UNCIAL OPERATION 

HANFORD L4BORATORI3S OPTRATION 

Activities 

General 

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

General Accounting Operstion 

A summary of AEC Manual revisions and additions received in January was issued to 
fFTx) Level 2 and 3 nanagers. 
future. 

Siailar s-ies will be issued each month in the 

Overtime control limits for the current quarter vere established by the Manager - 
Hanford Laboratories, based on forecasts by Level 3 managers. 

A physical inventory of Melt Plant facilities vas taken February 4, 1957 in connec- 
tion with the proposed transfer to Plant and Equipment Not Used or Currently Useful. 
Subsequent glans provide for possible transfer of part of the facilities to Chemical 
Trocesstng Department. 

Responsibility for control snd pricing of declarations of excess issued by Hanford 
Laboratories jras transferred from Belations and Utilities Operation. 

S. E. Gire, Susiness Graduate on rotational training, transferred from work on gen- 
eral books and expense accounts to work on property accounting. 

Cost Accounttng Operation 

Tentative budget estates of personnel by components and assignments for oeriods 
through June 30, 1959 were submitted by Level j components, revieved by the Manager 
- Iknford Laboratories, and submitted to Contract Administration. 
mates are dependent upon decisions as to levels of HAP0 research and development 
and the allocation of The work among HAP0 components. 

More firm esti- 

The following FY 1957 budget ad;ustments 'have been made since the Midyear Budget 
iieview : 

1. Increase of $72,500 (from $8@g,QW to $877,500) in budget for Plutonium 
Recycle Program researsh snd development. 

2. Transfer of $100,000 from Irradiation bocessing De-rtment for services 
associated vith zirconium procurement. 

1233002 UNC~ASSIFrn 
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3. Transfer of $90,000 from Chemical Processing Department for 
fabrication of production models and related activities 
associated with the 3000 Program. 

4. Transfer of $75,000 *om Fuels Processing Department for 
research and development. 

Personnel Accounting Operation 

A cost of living pay increase for most non-exempt employees, effective January 26, 
1957, WRS reflected in pay checks delivered Febrnary 8, 1957. The increase repre- 
sented 1.18$ of base pay and isolation rates and vi11 increase annual pay approx- 
imately $33,000. 

Audit i '14. 

The Spxialist - Auditing continued to assist the traveling auditors from Accounting 
Services, on a loaned basis. 

Office Procedures 

A systems study of Cost Accounting Operation by the Specialist - Office Procedures 
was nearly completed at month-end. 
Development and Communication in a 3tudjr of s record 
inventory data. 

Procedures assistance was provided to Personnel 
file system for Dersonnel 

Tayroll Statistics 

Changes during month 

Ehnployees on ;layroll at beginning of month 
Additions and transfers in 
iiemovals and transfers out 
Transfers from veekly to monthly payroll-net 

Employees on pa-poll at end of month 

Gross pa-poll paid 

Exempt 
Nan-e xempt 

Overtime payments 

Exempt 
Non-exempt 

February January 

$341 513 $333 128 
274 496 265 556 

$m-@ $- 

$ 4 282 $ 4 043 
10 557 8 162 

$- $ 12 205 



Insurance claims paid 

Emp 1 o y e e 
Life 
Weekly sickness and accident 
Comprehensive medical 

Comprehensive nedical 
Dependents 

Good Neighbor Fund 

Feh-y. 
Number Amount 

-0- 

15 $1 255 
65 5 115 

February 

Number articipating 
Percent partic i?ating 

807 
68.6% 

Other Statistics 

Cash advances and :ravel ex?enses 

Advances outstanding at beginning $11 538 
Advances issued - by checks 58 6 298 

- by cash 18 2 190 
2 793 m 

33 8 394 

Refunds of advances 29 3 380 

- Ner; 603 

- air travel order 
Less : 
Expense vouchers processed 
Travel expense accounts 
Other (movement of household 

goods, conference expense, etc . 25 570 

Silling to and frcm .WO components 

Advances outstanding at close 31 3- 

January 
Number Amount 

-0- 
19 $2 408 
62 8 174 

January 

826 
70 3% 

$10 793 
3L 6 044 
41 6 821 

7 040 

mm 

50 12 a7~ 

485 m 
32 $- 

Ages of advances outstanding 

15 days or less 29 $ 9 352 26 $ 8 126 
16 - 30 days 2 6 3 412 

3- 

E)roject proposals End appropriation requests 

Project Appropriation 
~roposals ' requests 

On hand beginning of month 
Received 1 

1 
- 
- 

6 
a - 

I233004 
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Project pFoposals and appropriation requests (Cant. ) 

Project Appropriation 
proposals re quests 

Recommended for approval 
Returned for rewrite 

On hand at close of month 

Appropriation requests receiving final 
approval during month 

Number 
Amount 

1 5 

10 

$35 156 

V'Holmes :bb 

3-11-57 

12330.05 
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INVENTIONS OR DISCOVERIES 

HW - 487 41 

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. 
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. 

Such persons further 

INVENTOR 

J. H. Kleinpeter 

H. G. Rieck 
L. C. Schwendiman 

J. L. Hepworth 
R. L. Moore 

J. C. Sheppard 

A. S. Wilson 

E. C. Watts 

R. H. Sommerville 

L. F. Kocher 

F. L. Rising 

TITLE OF INVENTION OR DISCOVERY 

High Viscosity Fluid for Use in Radiation 
Fields 

An Automatic Isotope Analyzing Manitor 

An Electrolytic Process of Application in 
the Packaging of Radiocesium 

Processes for Neptunium Recovery 

Control of Ruthenium in Separations 
Processes 

High- Volume Aspirator for C onv eying 
Radioactive Liquids 

Crank Case Drain Plug Oil Heater 

Mechanized Film Badge Processing 

The Application of Clock or Timer 
Movements as Operating Time Indicators 
for Use in Portable Instruments 

H. M. Parker 

UNCLASSIFIED 
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