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BUM;ETS AmD COSTS 

Costs f o r  February were $1,662,000, an increase of $53,000 over the  month of 
January. 
Adjustments were made t o  the  budget during the month t o  r e f l ec t  the AEC cei l ing of 
$6,500,000 on 4000 Program work and a l so  t o  include the  new funds authorized f o r  
t he  fabricat ion of transplutonic elements. 

F isca l  year-to-date costs a r e  59$ of the  operating budget of $20,730,000. 

RESEARCH AND DEVELOPMEmT 
t 

1. Reactor and Fuels 

Possible PRTR loss of coolant incidents a re  being studied under a Hanford con- 
t r a c t  by Ba t t e l l e  Memorial I n s t i t u t e .  

The s t a tus  of PRTR construction i s  as follows: Phase I construction i s  7s 
complete versus 8 9  scheduled, Phase I1 construction i s  74% complete versus 
8@ scheduled, and Phase 1 1 - A  construction i s  4% complete versus 39$ 
scheduled. 
George Grant Company was awarded the Phase I11 PFPP construction contract .  

The PF'PP building construction i s  77$ complete, with 864 scheduled. 

Experimental runs with the PRTR Mark 11-b fue l  element showed flow and temper- 
a ture  d is t r ibu t ions  which were very close t o  design. 
included local ized bulk boi l ing did not cause hydraulic i n s t a b i l i t y .  

One run which del iberately 

A t  the  request of the Division of Reactor Development the gas-cooled loop 
f a c i l i t y  t o  be in s t a l l ed  i n  the F'RTR w i l l  be scoped f o r  maximum gas temperatures 
up t o  1500 F, vice 1100 F. 

Swaged UO 
A swaged !$-rod f u e l  assembly t h i r t y  inches in length has reached 1600 MWD/T in 
the  VBWR. 
500 N D / T  was successfully completed i n  the MTR. 

fuel capsules have a t ta ined  an exposure of 5600 MWD/T i n  the  MTR. 

I r rad ia t ion  of a swaged rod 1.44 inch i n  diameter t o  approximately 

Solutions were found t o  problems of swage feeding and end closures f o r  the 
experimental fabr icat ion of PRTR f u e l  elements. 
has been markedly increased by improved etching techniques and cladding 
materials. 

The qual i ty  of the  elements 

The experimental casting of plutonium-aluminum b i l l e t s  has been i n i t i a t e d  
employing new cryol i te  process and remelting equipment. 
successfully cas t  with 0.5,  1.8, and 5.0 weight per  cent plutonium, with 
var ia t ions no greater  than +, 4 per cent of the nominal compositions. 

B i l l e t s  have been 

The 280-ton extrusion press  has been act ivated f o r  extrusion of Pu-Al a l loys .  
Aluminum and aluminum al loys have been successfully die-cast  i n to  6-ft  long, 
1/2-inch diameter tubes by the  K w t  Machine Compsny operating under a Hanford 
development contract .  
s t a in l e s s  s t e e l ,  and aluminum. 

Tubing materials employed have included Zircaloy, 

The f i r s t  25 completed Zircaloy-2 process tubes for the  PRTR a re  expected 
t o  be ready f o r  f i n a l  inspection a t  Tube Reducing Corporation during March. 

1 2 4 0 b 5 9  



vii Hw-59463 

Macrocracks and microcracks have been detected i n  a l l  of the  rods from the  four 
coextruded Zircaloy-clad 4-rod c lus te r  fue l  elements recently discharged from 
KER loops. 
the  rods. 

Several microcracks were observed in the  bonding layer  of one of 

A pronounced Fmprovement i n  smoothness of the uranium-Zircaloy interface was 
observed i n  rods formed by coextrusion of f ine  grained alpha-rolled cores 
ra ther  than beta heat t rea ted  cores. 

A simple, fast method f o r  attaching high qual i ty  end caps t o  coextruded rods 
has been developed. A resistance weld between the  end cap and the face of the 
f u e l  rod i s  followed by a fusion weld using the electron beam welding process. 

The r e l a t ive  qual i ty  of closures of Wrcaloy-clad f u e l  rods is  being evaluated 
(by a destructive t e s t  method) by app lyhg  a high in te rna l  hydraulic pressure 
between t h e  end cap and the uranium. 

Controlled laboratory t .es ts  have shown tha t  Zircaloy-2 with an etched ZrO2 
surface f i lm c m  be hydrided with oxygen-free hydrogen gas at high temperatures 
but not below about 350 C. 

The controlled high-temperature (up t o  lo50 C )  graphite i r rad ia t ion  experiment 
was removed from the L-42 posi t ion i n  the MI3 a f t e r  a successful four-cycle 
exposure, and L-42 was recharged w i t h  new graphite samples (both TSGBF and CSF 
types) t o  be exposed u n t i l  the  end of April .  
adapt the  MTR L-48 shim rod f o r  similar graphite t e s t ing  has been fabricated 
and has successfully passed "drop t e s t s "  at  the MTR. 

The rod pick-up mechanism t o  

Heat t ransfer  experiments indicate that the Panel l i t  system of a C Reactor 
w i l l  continue t o  furnish protection when the reactor  i s  operated with a 
ruptured rear hydraulic header. 

A new experimental polyurethane p l a s t i c  from B. F. Goodrich Chemical Company 
(Estsne VC) i s  among the  bes t  p l a s t i c  materials t e s t ed  t o  date in t e r n  of 
resistance t o  gamma i r r ad ia t ion  at  room temperature. 

2. Chemical Research and DeveloDment 

A p r e l h i n a r y  experiment wherein Pu02 was added t o  an NaCl  KC1-MgC12/Mg-Zn 
system at  1000 C resul ted i n  54 per  cent of the plutonium being reduced. 
This yield, although not high, is  qui te  encouraging and of fers  promise of a 
simple process f o r  d i r ec t  reduction of plutonium oxide. 

The simultaneous recovery of neptunium and plutonium by anion exchange of 
n i t r i t e  treated Purex 1WW was demonstrated on a one l i t e r  scale  in the 222-S 
Multicurie c e l l .  Using f i l t e r e d  plant  waste, recovery of both neptunium and 
plutonium exceeded 70 per  cent, and radiation damage t o  the res in  was very 
s l i g h t .  

Studies re la ted  t o  neptunium recovery include fur ther  laboratory p i l o t  t e s t s  
i n  the "mini" mixer-sett ler t o  improve Purex operations; more work on a 
contactor concept t o  "trap" neptunium i n  the  Purex plant between the 1BX and 
1C columns; and a detai led investigation of the  n i t r i t e - n i t r a t e  system 
charac te r i s t ics  i n  Purex. 
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The use of ion exchange res ins  t o  recover plutonium from Recuplex feed and 
waste streams w a s  fu r the r  explored. 

A new analysis  of the  probable path and r a t e  of movement of ground water from 
beneath 200 Areas disposal sites was prepared, incorporating the  l a t e s t  per- 
meability measurements. The average ve loc i t ies  calculated along the most 
probable path of movement resul ted i n  an average water t r ave l  time t o  the 
Columbia River of about 150 years. 

A closed c i r c u i t  TV system was used f o r  the first time t o  examine inside 
surfaces of monitoring w e l l  casings. Perforation geometry, or ientat ion,  and 
the general condition of the w e l l  were observed. 

Centrifuge t e s t s  with ac tua l  soils from beneath BC trenches resul ted i n  
measured spec i f ic  retention of 2 per cent which compares favorably with the 
4 per cent moisture content measured i n  samples from this s i t e .  Tests with 
Touchet soils were found t o  give 14 per  cent specif ic  re tent ion but these 
materials a r e  not representative of t he  ac tua l  trench s i t e s .  

I n  work f o r  the Non-Production Fuels reprocessing, a se r i e s  of test  runs were 
completed i n  the  Niflex p i l o t  dissolver  and the  system operated sa t i s fac tor i ly .  
Dissolution of stainless s t e e l  near the  bottom of the  dissolver is not as 
rapid as intermediate and top zones. The reason f o r  this behavior is under 
study. 
Laboratory tests related t o  the Sulfex process show that i r rad ia ted  uranium 
metal reac ts  with boi l ing 4 M su l fur ic  acid a t  the same r a t e  as unirradiated 
metal; dissolved s t a in l e s s  s t e e l  had no e f f ec t  on these rates. Some encour- 
aging r e su l t s  are reported f o r  weld materials t o  jo in  Hastelloy F. Improved 
corrosion of the  welded zone without cos t ly  heat treatment is sought. 

Refinements i n  process continue with fur ther  Darex p i l o t  p l m t  tests. 

A number of t e s t s  were completed t o  study the  evolution of radioisotopes from 
low-level, short-cooled, irradiated uranium on oxidation i n  air  at 1200 C .  
Iodine, tel lurium, cesium, ruthenium, strontium, and barium radioisotopes 
were measured as they evolve from the oxidizing specimen. 
of the  t o t a l  inventory of each element follow the  order l isted.  
t iveness  of air f i l t e r s  t o  r e t a in  v o l a t i l e  radioisotopes was a l s o  studied. 

Fractions released 
The effec-  

Scouting experiments indicated an improvement i n  U, UX1 separation i n  the  
molten AlCl . K C l / A l  system when KC1 is replaced with KBr. 
UX1 (!Ph-23$ removal, when confirmed, w i l l  make this salt flux pur i f ica t ion  
method even more effective f o r  removing a c t i v i t y  from Al-U-233 systems. 

The improvement in 

3.  Physics and Instrument Research and Development 

Measurements t o  determine safe  c r i t i c a l i t y  limits when dissolving 0.95$ 
enriched fuel elements have been completed at  Oak R i d g e .  
of these measurements indicates  that  they do not warrant any increase in 
c r i t i c a l  mass limits above those which we or ig ina l ly  set f o r  this dissolver.  

Preliminary analysis 

Measurements a re  continuing loca l ly  t o  determine similar information f o r  
handling 3$ enriched f u e l  elements. 
w e  have gone t o  smaller diameter rods In our experiments. With 0.3-inch 
rods this mass is of the order of 200 lbs. 

Here the c r i t i c a l  mass has decreased as 

I 2 4 0 b b  I 
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For the production reactor  development program measurements continued on the 
l a t t i c e  constants fo r  2-1/2" O.D. so l id  f u e l  elements. 
now been completed f o r  two l a t t i c e  spacings f o r  t h i s  element. 
continued on the  measurement of parameters f o r  c lus t e r  elements in the  PCTR. 

Measurements have 
Work also 

In the Plutonium Recycle Program consistent corrections f o r  perturbing ef fec ts  
were made t o  all the  data previously obtained i n  the PCTR on heavy water 
moderated l a t t i c e s ;  s ign i f icant  improvements in the accuracy and consistency 
of t he  data were obtained. 

The portable towers needed f o r  t h i s  summer's experimental program i n  atmos- 
pheric physics were received f r o m t h e  U.S. Army Signal Corps. 
other equipment f o r  t h i s  program is  proceeding on schedule. 

Acquisition of 

In the  Shielded Personnel Monitoring Stat ion it was discovered that some dust 
had been entering the room by bypassing the  f i l t e r s .  
reduced the background and improvements t o  the f i l t e r  system have been made t o  
prevent bypassing. 

A technique for detecting Na 
worked out f o r  possible use in the  event of a nuclear accident. 

Clean-up of the dust 

24 i n  people with equipment available on s i t e  was 

In  the  basic  data f i e l d  it was established t h a t  cross-section measurements on 
bulk l o t s  of reactor  grade graphite made by American, Br i t i sh  and French 
laborator ies  a re  i n  agreement within experimental uncertaint ies .  However, OUT 
measurements a re  consis tent ly  a few per cent higher than those obtained by the 
French and Br i t i sh  on the same samples. 

Sat isfactory progress was made on the  many projects  i n  the instrument f ie ld ,  
among which were the radiotelemetering s ta t ions  and the nuclear incident 
alarms. 

In the systems f i e l d ,  considerable a t ten t ion  was directed toward the problem 
of moderator l e v e l  and fuel temperature osc i l la t ions  i n  the  PRTR t o  determine 
whether the na tura l  periods f o r  these osc i l la t ions  were suf f ic ien t ly  close 
together t o  warrant invest igat ion of possible resonance e f f ec t s  i n  t h i s  
system. 

4. Biology 

Radioactive contamination of l i f e  forms showed no notable changes. 

After several false starts, it appears that eAcellent progress i s  being made 
i n  culturing the organism Columnaris. 
on t he  possible influence of reactor  eff luent  on the  infes ta t ion  of Columbia 
River f i s h  by t h i s  organism. 

T h i s  w i l l  permit controlled experiments 

We have previously pointed out that gas t ro in tes t ina l  absorption and deposition 
of radioelements change with age of the  animals. 
tr  bution i n  organs also changes with age. 

It now appears t h a t  d i s -  
This occurred i n  recent work on zn & 5 .  

Some groups ac t ive ly  engaged i n  f a l l o u t  measurements use an "observed r a t io"  
o r  OR which implies a constant discrimination f ac to r  f o r  concentration of ,  

I 2 4 0 b b 2  ' e - 3  



X Hw-59463 

f o r  exmple ,  Srgo ri th respect t o  Ca. 
l i a b l e  f o r  Srgo/Ca. 
was demonstrated. 

DTPA does not appear t o  o f f e r  much promise as a drug f o r  o ra l  use i n  t rea t ing  
plutonium depositions. 

Lo al work has shown t h i s  t o  be unre- 
This month, even more va r i ab i l i t y  in  "OR" f o r  Cs137/K 

T h i s  observation was made using bean p lan ts .  

Programming 

Approval was  received from the AEC t o  re - i r rad ia te  i n  the IQR and ETR 20 of 
the  previously i r rad ia ted  Pu-A1 elements fabr icated a t  Hanford last summer. 
This re - i r rad ia t ion ,  which has already s ta r ted ,  will provide about 2 kg of 
plutonium, pa r t  about 20 w/o and par t  about 40 w/o hr-240 + 241 + 242, fo r  use 
i n  the measurement of physics parameters i n  the PCTR. Negotiations were 
s t a r t ed  with the loca l  AEX concerning release f o r  PRP use of t he  high exposure 
plutonium which w i l l  be recovered from the  seven ton stock of i r rad ia ted  
depleted uranium now at  Hanford. T h i s  material  should produce about 9.3 kg of 
plutonium of about 14  w/o Pu-240 content. 
three t o  four tons of similar material now i n  process of i r rad ia t ion .  

Also under consi&ration i s  the 

A new computer code, MELEAGER A, was developed f o r  use with the  IBM-709 computer. 
The code, an enlarged and improved version of e a r l i e r  codes used with the I B M -  
650 computer, w i l l  handle up t o  140 di f fe ren t  materials subject t o  burnup and 
radioactive decay. 
s h i f t s  and energy spectrum changes during i r rad ia t ion .  

Special features  include a b i l i t y  t o  t r e a t  neutron f lux  

Analytical work was completed on IBM-650 computer analysis of two aspects of 
plutonium f u e l  u t i l i z a t i o n .  
compositions i n  spzcif ic  reactors  under construction o r  i n  operation as par t  
of an AEC requested e f f o r t ,  j o in t ly  with ANL and OIWL, bearing on evaluation 
of plutonium pricing pol ic ies .  
associated with s t a in l e s s - s t ee l  cladding (as an a l te rna te  t o  cladding wi th  a 
lower cross -section) of plutonium fue l s .  

The first examined plutonium feed of various 

The second examined the special  character is t ics  

Analysis was completed and a report &art prepared concerning the  calculation 
of the  r eac t iv i ty  worth of plutonium and uranium-235 as enrichment i n  thermal 
reactors .  

Results, subject t o  qual i f icat ions noted in the  report ,  show t h a t  t he  value 
of a gram of f iss i le  material (Pu-239+ Pu-241) i n  extending the  exposure l i f e  
of U-238 as f u e l  in e f f i c i en t  reactors i s  greatest  i f  the f i s s i l e  material  i s  
contained i n  highly-exposed plutonium, with pure Pu-239 and pure U-235 follow- 
ing i n  that order.  

In view of AEC i n t e r e s t  i n  the recovery of transplutonium elements, more 
refined calculations were used t o  estimate yields  of the  transplutonium 
elements from PRTR and other reactor  f u e l s .  Preliminaly r e su l t s  indicate 
very l o w  production rates of t he  transplutonics t o  be associated with the 
i r r ad ia t ion  of %-A1 spike elements i n  the  PRTR. 

In accordance with requests from Washington AEC personnel, alternate propos- 
als involving revisions t o  the content of t he  1959 SINE Program at  HLO were 

1 2 4 0 b b 3  
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developed. 
integrated i n t o  proposed a l t e rna te s .  
a t r i p  t o  the  NRTS f a c i l i t i e s  was considered. 

Selected lec ture  topics t o  be delivered by o f f - s i t e  personnel were 
I n  addition, the  poss ib i l i t y  of including 

Technical and Other Services 

A highly aggregated simulation model of HAP0 and its inter-dependencies with the 
AEC and defense establishment has been prepared and i s  awaiting computation. 

Work on two operations research s tudies  and f ive  operations analysis programs con- 
tinued during the  month. In  addition t o  t h i s ,  s t a t i s t i c a l  and mathematical 
ass is tance on 23 problems w a s  given within HLO and t o  other  departments and 
operations.  

Incomplete information from the manufacturer contributed t o  incorrect  ins ta l la t ion  
of the accelerat ing b e l t  of the Van de G r a a f f  posi t ive ion accelerator.  
resu l t ing  temporary acceleration of negative ions resul ted i n  generation of X-rays 
and some unexpected exposure of three employees. 
wearing f i lm badges was l e s s  than 50 mr. 
badge. Reconstruction of the incident indicates  that he could not have received 
as much as 600 m r .  

The 

The exposure of the  two men 
A t h i r d  man present was not wearing h i s  

Four minor cases of plutonium deposition were confinned during the  month. 
of these cases occurred a t  the  234-5 Building t o  CPD employees. 
en t ly  occurred o f f s i t e  at  the  Nevada Test S i t e  t o  an employee in ROF s ta tus .  
This brings the  t o t a l  number of plutonium deposition cases which have occurred 
a t  Hanford t o  228. A t  month’s end, there  were 163 employees who are currently 
employed and who have measurable deposition of plutonium. 

Three 
One case appar- 

The individual exposure record cards f o r  CY 1958 were d is t r ibu ted  t o  a l l  employees 
with area clearances during the  month. 

There were 14 authorized projects  at  month end with t o t a l  authorized funds of 
$6,484,078. 
PFPP are recorded separately) .  One project  was completed during the  month. 
new pro jec ts  are awaiting AEC approval. 
a r e  in preparation. 

The t o t a l  estimated cost  of these projects  is $7,589,400. (PRTR and 

Project proposals f o r  e ight  new projects 
Two 

The Technical Shops overtime r a t e  continued high due t o  heavy work load. 
were received on a proposed un i t  p r ice  contract f o r  o f f - s i t e  shop work. 
expected that one contract  award w i l l  be made and t h a t  b ids  w i l l  be so l i c i t ed  
l a t e r  and a second contract  awarded. 

Bids 
It i s  

Arrangements have been completed f o r  moving the Radiographic Testing Operation t o  
the White B l u f f s  downcomer shop. 
authorization of the move. 
of PRTR tube pickl ing and autoclaving f a c i l i t i e s .  

An Informal Request is  awaiting AEC approval f o r  
Design work is  substant ia l ly  complete f o r  i n s t a l l a t ion  

Project CG-731, C r i t i c a l  Mass Laboratory, will be delayed a t  l e a s t  four months 
due t o  funding changes resu l t ing  from use of 54-b-4 money f o r  the  “Reactor 
Containment“ pro jec t .  
budget i t e m  60 -1. 

The Critical Mass Laboratory w i l l  now be funded from 



x i i  Hw-59463 

Supporting Functions 

Physical inventory r e su l t s  of Physics and Instrument Research and Develapment 
Operation indicate good control over equipment and the use of proper procedures 
i n  t ransfer r ing  o r  retirement of equipment. 

A request has been made of the Commission t o  change the c l a s s i f i ca t ion  of zirconium 
from special  reactor  materials t o  t h a t  of e s sen t i a l  material. 
should reduce the  r e s t r i c t i v e  procedures i n  the movement of zirconium. 

If approved, this 

A manual concerning t r a v e l  i s  nearly complete in  draft form and should be released 
i n  the near f i t u r e .  

A study of the accounting requirements f o r  PRTR operation is under way wlth the 
assis tance of the research components. 
accounting system which w i l l  f ac i l i t a+ ,e  the .technical evaluation of the  economics 
of a l t e rna te  h e 1  fabricat ion techniques and fuel cycles. 

It i s  being directed towards developing an- 

The Armed Forces Special Weapons Project ' t raining program for medical of f icers  was 
completed February 1 3 .  
insofar  as course presentation md course content were concerned. 

Feedback from the par t ic ipants  was extremely favorable 

Four f o m l  grievances were submitted during the month pertaining t o  work assign- 
ments. h r o  were s e t t l e d  at  Step I and two are  being processed at Step 11. 
the  calendar year t o  date there  have been f ive  formal grievances within the  
Laboratories. 

For 

Hanford Laboratories par t ic ipated extensively i n  the Edison Day program on 
February 11 and provided a technical display f o r  the  v i s i t  of the  Division and 
Group General Managers. 
the  spring months were completed. 
per month during March, April,  and May. 

Plans f o r  RLO part ic ipat ion i n  AEC sponsored tours  during 
These plans provide an average of three tours 

Laboratories personnel worked a t o t a l  of 197,828 manhours during the  manth with no 
disabling in ju r i e s .  
been completed with no disabling in ju r i e s .  

Since September 1, 1956, a t o t a l  of 5,672,868 manhours have 

The medical treatment frequency f o r  February was 1.39 which compares t o  1 . 1 3  
during January. 

There were three secur i ty  violat ions during the month of February. 

The recru i t ing  of Ph.D. physicis ts  contin.we t o  cause concern. 
i s  being made t o  secure ' the necessary numbers of such personnel and 25 candidates 
a r e  scheduled t o  visit during the coming months. Other Ph.D. recrui t ing ac t iv i ty  
i s  progressing favorably. 

An extensive e f fo r t  

Recruiting of Technical Graduates and experienced BS/MS candidates continues t o  
appear qui te  favorable. 
new bachelor candidates in physics. 
be met. 

Some d i f f i c u l t y  i s  being encountered i n  employment of 
It i s  expected t h a t  other requirements will 

1 2 h O b b S  
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The rimer of Technical Graduates on the program has decreased to the point where 
it is impossible to fill available assignments. The situation will not be 
improved until the June graduates report on the roll. 

Manager, 
HANFORD LABORATORIES 

HM Parker:kss 

. 
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REACTOR AND FUELS RESEARCH AND DEVI?,LOPMENT OPERATION 

TECHNICAL ACTIVITIES 

A .  FISSIONABLE MATERIALS - 2000 PROGRAM 

1. METALLURGY PROGRAM 

Corrosion Studies 

Hydriding of Zr-2. 
samples was a l t e r ed  so a thermocouple could be attached d i r ec t ly  t o  the  
Zr-2 sample t o  measure sample temperature ra ther  t h a n  autoclave temper- 
ature. 
better removal of 02 from the  system. 

Laboratory equipment fo r  hydriding zirconium a l loy  

Also, a vacuum pump was ins ta l led  t o  assist i n  obtaining a 

With these changes it was possible t o  hydride Zr-2 samples w i t h  etched 
Zr02 films a t  temperatures as low as 350 C, but not a t  lower temperatures. 
Rydriding proceeded rapidly a t  temperatures above 350 C .  

I n  one sample hydrided a t  350 C, 25 p s i  H2 (absolute) fo r  one hour, a 
de f in i t e  hydride "front" was observed t o  be consuming the sample. 
Metallographic sectioning confirmed t h a t  t h e  hydrogen had broken through 
the  bottom edge of t he  coupon and was diffusing in to  the  metal from t h i s  
point .  
leading edge of the  hydride ' ' front" was about 1/2" from the point  of 
en t ry  and that section of metal was extremely b r i t t l e .  
beyond the  "front" was s t i l l  duc t i le .  

The rest of the Zr02 fi lm remained in t ac t .  I n  one hour the 

The in t ac t  m e t a l  

All t he  experjmental results confirm the hypothesis that the  Zr02 film 
on Zr-2 i s  protect ive against  He i n  so long as the  21-02 film is defect-  
free. 
and/or H20 content of t he  He i s  below some c r i t i c a l  value not ye t  deter-  
mined. 
pressure and may be below In  order t o  obtain quant i ta t ive data 
a glass vacuum apparatus i s  now being shop fabricated.  

The Zr02 film w i l l  only admit H2 t o  the base metal when the  oxygen 

This c r i t i c a l  02-H20 concentration i s  below 1 mm H20 vapor 
mm. 

Uranium Corrosion. 
-(X)-mInute exposure) fo r  uranium which had received d i f fe ren t  heat 
treatments. The f i v e  conditions tested included: ( a )  as extruded; 
(b)  beta heat-treated,  water quenched; ( c )  beta heat-treated,  air  cooled; 
(d)  beta heat-treated,  fsothermal treatment; and ( e )  beta heat-treated,  
furnace cooled. The depth of a t t ack  i n  20 minutes, measured twice on 
each sample with a microscope, ranged from approximately 20 m i l s  pene- 
t r a t i o n  f o r  the  isothermal treatment t o  25 m i l s  f o r  t he  furnace cooled 
sample. 

Corrosion rates were determined i n  300 C water 

The rate predicted from previous data w a s  1 m i l / m i n ,  o r  20 m i l s  in  20 
minutes. Considering t h a t  some corrosion occurs during the  f i v e  minutes 
required t o  br ing  the  autoclave t o  temperature, the  r e su l t s  above are i n  

I 2 4 ' 0 b b l  
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good agreement and show no s igni f icant  e f f ec t  of heat treatment on 
corrosion rates of uranium. 

Fuel Element Rupture Kinetics. A tes t  program i s  being conducted i n  
cooperation with the Fuel Element Design Operation t o  evaluate t h e  
rupture k ine t ics  of coextruded Zircaloy-2 clad fue l  elements. Tests 
have been conducted i n  water a t  300 C i n  an induction heated s t a t i c  
autoclave. Samples were defected with a 25-mil hole d r i l l e d  through 
the cladding in to  the core. Character is t ical ly ,  a bl is ter  i s  formed 
a t  the defect during exposure. 
as a r e s u l t  of f rac tur ing  the  cladding. Further exposure r e su l t s  i n  
extensive ripping and b l i s t e r ing  of the  cladding adjacent t o  the  or- 
ig ina l  bl is ter .  During the  pas t  month, four samples of U-2$ Z r  core 
elements were tes ted .  The results are tabulated below: 

This grows slowly u n t i l  it “pops open” 

RuDture Data . _ ~  

Zircaloy-2 Clad, Coextruded, U-2$ Z r  Core, 25-mil Defect 

Exposure Required 
Sample Sample Treatment t o  Fracture Cladding 

D- 3 Beta heat t reated,  a i r  cooled 200-300 minutes 
D-4 Beta treated, cooled i n  vacuum furnace 100-200 ” 

D- 5 Diffusion treated, furnace cooled 1oo-x)o ‘I 

D-6 Diffusion t reated,  water quenched 420-480 ” 

In  order t o  determine more accurately the time of cladding f rac ture  and 
the rupture k ine t i c s  after t h i s  event occurs, several  attempts have been 
made t o  measure the hydrogen l i be ra t ed  during t h e  process. 
these attempts have been la rge ly  Unsuccessful, but development work will 
cont lnue In t h i s  d i r ec t  ion 

To date, 

Radiometallurgy Laboratory Studies 

Annealing, metallography, f ractur ing,  and repl icat ion work continued on 
uranium samples of in t e re s t  t o  t he  Physical Metallurgy Operation. 
annealing temperatures from 400 C t o  800 C caused warping i n  some 0.075 
a/o burnup uranium samples and none with other  samples. Another sample 
of uranium w a s  fractured a t  dry-ice-acetone temperatures, and fax-film 
replicas were obtained. Also, f ive  thorium t e n s i l e  specimens (GEH-3-25 
t o  30) were removed from t h e i r  E3a.K f i l l e d  capsules and examined. 
port ion of the inner component of the  temperature monitored, coaxial 
fue l  element (OEII-4-24) was examined, and fax-film rep l icas  were obtained. 
Metallographic examination was completed on two wafers from a temperature 
monitored, Zr-2 clad, coextruded, natural  uranium fue l  element tha t  failed 
becauae of high temperature i r rad ia t ion .  Hardness, metallographic exam- 
inat io6 ‘and sampling f o r  burnup analyses were completed on one rod from 
a fou r4od  c lus t e r  of enriched uranium (PT-IP-172-A), and color photo- 
graphs of radioactive aluminum dummies were successfully obtained f o r  
Coolant Systems Development. 
are reported in  detai l  i n  connection with the  respective development 
programs 

Cycling 

A 

Results and conclusions from the  above work 
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Basic Metallurgy Studies 

Radiation Effects  i n  Fissionable Materials. 
elements depends upon some knowledge of the e f f ec t s  of i r rad ia t ion  on 
s igni f icant  mechanical and physical properties.  
these data f o r  uranium irradiated t o  0.018, 0.031, 0.075, and 0.10 a/o 
burnup i s  under way. 
and cycl ic  annealed f o r  three cycles ( s i x  transformations) between 400 
and TOO C was examined. 
t o  be cracked. 
annealed a t  700 C f o r  ten hours. 
determine the e f f e c t s  of these heat treatments on the recovery of 
irradiation-induced damage. 

The design of advanced fuel  

A program t o  obtain 

A t e n s i l e  specimen irradiated t o  0.031 a/o burnup 

This specimen w a s  badly warped and appeared 
Another specimen irradiated t o  0.10 a/o burnup w a s  

These specimens await tensi le  tests t o  

A series of f l a t  uranium tensi le  specimens have been irradiated a t  low 
temperatures t o  f i n d  the  threshold of detectable neutron damage t o  
uranium 
5 x t o t a l  atom percent burnup. Post- i r radiat ion t ens i l e ,  hardness, 
and annealing tests t o  determine the  amount of damage induced and the 
ease of removal k3-e been completed. 

Tne exposures range from 1015 t o  1018 nvt o r  from 5 x 10-7 t o  

Radiation Effects  i n  Structural  Materials. 
ing the  common metal c rys t a l  types was irradiate? a t  Brookhaven, Hanford, 
and t h e  MTR under various exposure conditions. 
copper, nickel,  titanium, zirconium, iron, molybdenum, and type 347 
stainless steel .  
propert ies  of these metals are in  progress t o  advance the  theory of 
neutron damage t o  metals. 

Unirradiated control  specimens and specimens exposed t o  5 x d8 and 
1 . 5  x 1020 nvt were selected f o r  each metal except 347 s t a in l e s s  steel 
f o r  isochronal annealing s tudies .  One shoulder of each tensile specimen 
w a s  cut f o r  metallography, x-ray diffract ion,  and microhardness measure- 
ments. 
portion of the  unannealed cut  tensile specimens. 

A series of metal represent- 

These metals include 

Post- i r radiat ion measureaents of mechanical and physical 

Electrical res is tance measurements were made on the  remaining 

Correction fac tors  t o  compare these e l e c t r i c a l  res is tance data with those 
obtained a t  KAPL were determined. The irradiated copper, titanium, and 
molybdenum specimens tested have had no s igni f icant  decrease i n  res is tance 
since t h e i r  measurement a t  KAPL. 
radiated i n  the  MTR a t  80 C i n  a fast flux of 1 . 4  x l o a  nvt have decreased 
two percent and three percent, respec t ive ly , ’a f te r  storage a t  room tem- 
perature  f o r  33 months. 

An Iron and a zirconium specimen ir- 

Changes i n  the  hardness and microstructure of molybdenum containing some 
residual cold work were observed a f t e r  irra ia t ion  a t  35 f 5 C t o  various 
t o t a l  fast neutron exposures from 6.5 x lo1% t o  1 . 2  x 1Om nvt. The 
hardness increased with time in-reactor.  Micrographs of the i r rad ia ted  
molybdenum indicated an Increase i n  the  number of small grains a t  ex- 
posures of 1 . 2  x lom nvt. It i s  concluded that very high fas t  neutron 
exposures produce a grain refinement i n  cold worked molybdenum. 
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Mechanical and Physical.Properties of Materials. 
Zircaloy-2 are now being tested f o r  creep propert ies  t o  determine t h e  
e f f e c t  of cold work on creep f o r  NPR process tube requirements. Tem- 
perature control of f 2 F i s  being maintained i n  the vacuum creep uni t s  
and duplicate samples of 45 percent cold worked materia& a t  300 C (572 F), 
and 30,000 p s i  exhibi t  creep rates of 2.4 and 2.3 x 10’ in/in/hr a f t e r  
432 hours of tes t ing .  

Four specimens of 

As might be expected, increases i n  t e s t ing  temperature i n  the notch bend 
tes t  increase the  ang le  of f rac ture  and the addition of hydrides and 
cold-work both decrease the f rac ture  angle. 

Electron and Optical Microscou. 
cladding and fue l  materials i s  a d i rec t  way of detect ing radiat ion damage 
i n  these mater ia ls .  
f e a s i b i l i t y  of i r r a d i a t h g  f i lms of f iss ionable  material, t h in  enough f o r  
conducting transmission electron microscopy and d i f f rac t ion  before and 
af ter  reactor  i r rad ia t ion ,  have been conducted, Thin films produced by 
the  vacuum e aporation of uranium metal have been irradiated t o  exposures 
of 2.6 x 1OlB and 1.3 x 1019 nvt, and have been studied d i r ec t ly  i n  the  
electron microscope. 
as U02. Oxygen contamination occurred i n  t he  shadowing unit during evap- 
orat ion.  After t he  short  exposure, the  homogeneous fi lm has changed in to  
a heterogeneous film; the  longer exposure film has become extremely rough 
and heterogeneous, and has cracked extensively. 
are observed i n  the  irradiated films, the  (111) and (220). 
decrease i n  interplanar  spacing of approximately one and four percent, 
respectively.  
were less t h a n  100 C. 
microscope examination of t h i n  films appears t o  be a sens i t ive  too l  f o r  
measuring radiat ion damage, fur ther  experiments on f iss ionable  and non- 
f iss ionhble  t h i n  films are i n  progress. 

The study of the  microstructure of 

Preliminary experiments aimed at  determining the 

The resultant films have been ten ta t ive ly  ident i f ied  

Only two d i f f r ac t ion  rings 
These show a 

Temperature monitors show t h a t  t h e  i r rad ia t ion  temperatures 
Since the i r rad ia t ion  and sabseqQent e lectron 

An a r t i c l e  t i t l e d  “Simple Autoradiographic Technique” has been pub1 ished 
i n  the  January 1959 issue of Review of Sc ien t i f i c  Instruments. 

X-Ray Diffraction Studies. The presence of vacancies i n  a body-centered 
cubic la t t i ce  has been detected by x-ray d i f f rac t ion .  These vacancies 
were induced by rapid quenching of molybdenum specimens from 1000 C. 
d i f f r ac t ion  results indicate  tha t  vacancies shrink and d i s t o r t  t he  c rys ta l  
l a t t i c e .  
x-ray diffraction s tudies  of i r rad ia ted  molybdenuh. 
that t h e  l a t t i c e  is  affected i n  a similar manner by neutron i r rad ia t ion .  

The 

This work o f fe r s  a means of ver i fying the  in te rpre ta t ion  of 
These s tudies  indicate 

Determination of c rys t a l l i ne  tex tures  i n  extruded Zircaloy-2 tubing has 
been undertaken i n  an e f f o r t  t o  determine optimum heat and mechanical 
treatments. 
follows: (1) annealed a t  750 C f o r  two hours, (2 )  annealed and cold- 
drawn t o  f i v e  percent cold work, and (3) annealed and cold-drawn t o  18 
percent cold work. 
type tex ture  f o r  all samples, a s ign i f icant  difference being t h a t  the  

The specimens under invest igat ion have been t rea ted  as 

Preliminary analysis  of the data indicates  an (002s - 
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Orientation of the  basal planes r e l a t ive  t o  the  working d i rec t ion  changes 
d ra s t i ca l ly  on going from f i v e  percent t o  18 percent cold work. 
annealed sample and the  f i v e  percent cold-worked sample, t he  majority of 
t he  basal planes was found t o  be aligned p a r a l l e l  t o  the working direct ion 
and p a r a l l e l  t o  the  working plane. 
work, however, t h e  basal planes were noted t o  be aligned p a r a l l e l  t o  the 
transverse d i rec t ion  and inclined a t  approximately 15' t o  the working 
plane. 
i n  the  longitudinal direct ion than would t h e  more heavily cold-worked 
sample, due t o  or ientat ion of the s l i p  system, [0002)LOig, p a r a l l e l  t o  
t h e  ax i s  of t he  tube. 
ably affected.  
a t i v e  of a c r i t i c a l  amount of cold work. 

In the  

In the sample with 18 percent cold 

The former two samples should exhibit a much lower t e n s i l e  strength 

The circumferential strength should not be notice- 
The s igni f icant  change i n  or ientat ion apparently i s  indic- 

Solid S ta te  Reactions. 
Zircaloy-2, and ZircaLoy-Q are being studied as a function of cold work, 
temperature, time, and heat treatment atrrospnere. X-ray data obtained fo r  
t e n  percent cold-worked zirconium heat t rea ted  i n  helium f o r  100 minutes 
a t  six temperatures from 300 t o  800 C ,  indicated t h a t  recovery i s  occurring 
up t o  approximately 650 C.  Above 650 C,  the  material is  recrys ta l l ized ,  
according t o  the  information obtained from x-ray d i f f rac t ion  and metal- 
lography. 

Optimum conditions of heat treatloent fo r  zirconium, 

A knowledge of diffusion i n  various uranium/barrier metal/clad metal com- 
binat ions i s  important i n  the  design of fue l  elements. Diffusion i s  being 
studied i n  the U/Ni/X-8001 system and i n  AlSi bonded, X-8001 clad, uranium 
slugs. The average of 
maximum UAl3  thicknesses found i n  these slugs w a s  0.002". This layer  i s  
only 0.001'' th ick  i n  as-canned slugs.  Two slugs which were run fourteen 
days and two which were run twenty-nine days, a t  304 C i n  the Elmo-7 hot 
water loop, had average maximum U A l 3  thicknesses of 0.0021 and 0.0023", 
respectively.  

Two slugs have been autoclaved 62 days a t  300 C. 

In-Reactor Measurements. A knowledge of the e r ro r s  i n  temperature measure- 
ment using thermocouples i n  a neutron flux is essent ia l  f o r  the  quant i ta t ive 
evaluation of the  e f f e c t s  of neutron i r rad ia t ion  on materials. The themo- 
couple lead  w i r e  assemblies were discharged from KW Reactor on February 24, 
1959, after 3772 hours of exposure i n  a "snout" f a c i l i t y .  
d i  charge, all wires showed a resis tance between p a i r s  of grea te r  than 

t i o n  a t  300 C from reading taken i n  an ex-reactor loop. 

A t  the  time of 

10 3 ohms. Ebf readings through the in-reactor  assemblies showed no devia- 

The 300 C thermocouple s t a b i l i t y  capsule has received a t o t a l  of 1312 hours 
of exposure a t  KW Reactor. 
cant deviation from t h e i r  ex-reactor ca l ibra t ion  either a t  300 C o r  a t  the  
melting point  of lead.  

The three test couples have shown no signifi- 
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Cluster Fuel Elements.  Due t o  a defect i n  the  aluminum shroud tube around 
the  ETR 3x3 f a c i l i t y ,  three 7-rod c lus t e r  fue l  elements were discharged 
from the f a c i l i t y  after 500 MWD/T exposure. In  order t o  continue t h i s  ir- 
radiat ion tes t  t o  i t s  goal exposure, the  elements were successfully re- 
charged in to  a new test  basket with appropriate thermocouples t o  measure 
the temperature difference across the fue l  elements. 
waiting t o  be recharged in to  the  new process tube. 

All 16 rods from four, 4-rod c lus t e r  fue l  elements discharged from KER 
Loop 2 f a c i l i t y  November 9, 1959, have been examined. A l l  rods examined 
have shown macrocracks throughout the  cent ra l  core region. 
examination shows f i n e r  cracks throughout t he  uranium s t ruc ture .  With one 
exception, t he  rods show cracking occurring predominantly in  the central  
core region not a f fec t ing  the bond. In  one rod, however, three microcracks 
were found t o  e x i s t  i n  t he  bond layer  between the uranium and Zircaloy-2 
cladding. 

The assembly i s  now 

Microscopic 

Burnup analysis  indicate  an exposure of 0.14 a/o burnup. 

An i r rad ia t ion  tes t  of 7-rod c lus t e r  fue l  elements charged in to  the  KER 
Loop 1 f a c i l i t y  t o  compare the  behavior of d i f fe r ing  clad thicknesses 
during i r rad ia t ion  i s  operating sa t i s f ac to r i ly  i n  230 C water. 
posure f o r  the  i r rad ia t ion  i s  4500 MWD/T of which 800 MWD/T has been 
achieved e 

Goal ex- 

Two, 7-rod c lus t e r  elements fabricated from coextruded Zircaloy-2 clad 
natural  uranium rod are now i n  Radiometallurgy f o r  examination. Exposure 
of these elements w a s  1250 MWD/T wi th  300 C maximum clad surface tempera- 
ture. 

Tubular Fuel Elements. 
KER Loop 4. 
exposure i s  600 MWD/T. 
275 c .  

Two rod and tube fue l  elements are operating in  

Maximum clad surface temperature continues t o  be 
Both are 0.030 Zircaloy-2 clad uranium, unenriched. Present 

Two tubular elements f o r  ETR tests were completed. 
inches i n  length and is  a tube design. The second is a 36-inch length 
rod and tube element. Both elements a re  unenriched U-2 w/o Zircaloy 
clad with Zlrcaloy-2. AM: approval f o r  operation of the tube and tube 
element has been obtained f o r  the  f i rs t  ETR 6x9 fue l  t e s t .  

One element i s  24 

Fuel f o r  Present Reactors. Thirty-five,  eight-inch so l id  cores of de- 
pleted uranium (0.a U-235) were hot pressed canned In M-388 a l loy  jackets.  
This material was canned i n  support of IPD's investigation in to  the  e f f ec t s  
of i r rad ia t ion  upon the  bond charac te r i s t ics  of hot pressed fue l  elements. 
Surface pretreatment p r i o r  t o  p l a t ing  revealed numerous s t r i a t i o n s  running 
para l le1 ,wi th  the  longitudinal ax i s  of t he  s lug and d is t r ibu ted  throughout 
the core mater ia l .  Preliminary investigation in to  the qua l i ty  of the  
core material has revealed that the material apparently had not been beta 
heat treated. Further investigation and t e s t ing  are i n  progress. 
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Component Fabrication. 
t rus ion  on the  280-ton press  i n  the  Plutonium Fabrication Laboratory 
have been extruded. 
adjusted t o  l ea rn  the  influence of copper c lad thickness and uranium 
s t ruc ture  on the  uranium-Zircaloy-2 interface.  The b i l l e t s  were sealed, 
both Zircaloy-2 and copper, by the  electron beam welding process. 
t rus ions  were made a t  a reduction r a t i o  of 1O:l w i t h  the  b i l l e t  preheat 
a t  650 C, d i e  preheat 550 C, and container heated t o  575 C .  
ing t ab le  shows the  b i l l e t  conditions t h a t  were ex+,ruded: 

B i l l e t  Copper Clad Preheat Time Extrusion 
No. Thickness-inch Uranium B i l l e t  Hrs a t  650 C Force-ton 

A series of coextrusion b i l l e t s  prepared f o r  ex- 

The b i l l e t  designs and component fabr icat ion were 

Ex- 

The follow- 

3 0.032 Beta heat treated 1 4 2  175 

1 0.063 Alpha ro l led  dingot 3 275 
dingot 

2 0 .c63 Beta heat treated 3-213 260 
dingot 

After copper removal, a l l  three rods were approximately 0 615" diameter. 
There i s  a pronounced improvement i n  smoothness of the uranium-Zircaloy-2 
in te r face  w i t h  the  f ine  grained alpha-rolled core comared t o  the beta 
heat treated core with the same copper thickness. Reducing the copper 
thickness produced sone improvement, but the  e f f e c t  w a s  not as grea t  as 
that produced by uranium s t ruc ture .  All the  rods appear well bonded. 
Seven b i l le t s  have been prepared f o r  coextrusion a t  Nuclear Metals, Inc., 
the  f irst  week i n  March. These include three machined uranium assemblies 
and four assemblies prepared by cast ing the uranium d i r ec t ly  in to  the 
Zircaloy-2 container. 
evaluate the  cmpara t ive  behavior of cast ,  ca s t  and heat t reated,  and 
wrought-machined cores.  

The primary purpose of the  extrusion w i l l  be t o  

Closure and Joining. 
low cost,  high qua l i t y  end closure system f o r  coextruded Zircaloy-2 clad 
uranium fue l  rods. A method of a t taching end f i t t i n g s  t o  coextruded rods 
which includes a three-step operation has been developed. 
form the  Zircaloy-2 jacket over t he  end of t he  rod by press  forming; then  
a project ion weld is made between the cap and the face of the  fue l  rod by 
using a modified resis tance welding machine t o  effect the  project ion weld. 
After project ion welding t h e  cap i s  fusion welded t o  the  PJel rod using 
the  Electron Beam Vacuum Welding process. 
the  several  requirements f o r  end closure of rods. The method is simple, 
fast, and results are of an extremely high qua l i ty .  

It i s  necessary t o  develop a simple high production, 

The s teps  a re  t o  

'Phis method appears t o  meet 

There is need f o r  tests which measure the r e i a t i v e  qua l i ty  of end closures 
on coextruded Zircaloy-clad fue l  rods, because i r r ad ia t ion  of small numbers 
of t es t  elements does not dis t inguish one closure from another unless one 
type fa i l s  frequently.  An end closure produced by a combination of swaging 
i n  a nosing die  and welding was tested a t  0 C with a hydraulic pressure of 
19,000 ps ig  between the  end cap and the  uranium. This pressure produced 
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a calculated b iax ia l  s t r e s s  i n  the 30-mil cladding of 70,000 ps i ,  yet  
there was negligible yielding of e i the r  the jacket or  the weld. Pro- 
visions f o r  making t h i s  same type of t e s t  a t  NPR fue l  element jacket 
temperatures and on other types of closures were completed. These t e s t s  
should produce f a i lu re s  and permit comparison between closure types. 

Allied Fuel Studies. Knowledge of the swelling behavior of unalloyed 
clad uranium operating with a cladding surface temperature of 250-350 C 
and a maximum fuel temperature of 450-700 C i s  of importance fo r  Hanford's 
fue l  element development work. 
f i ve  experimental assemblies with uranium fue l  rods clad by coextrusion 
with 0.030" Zircaloy-2 a re  being or have been i r radiated i n  the MlB and 
ETR. EEH-3-32, 3-57, 3-58, and 3-59, have reached approximately 80$, 654, 
SO$, and 30$, respectively, of t h e i r  goal exposures a t  average uranium 
temperatures of 540 C, 550 @, 750 C, and 650 C, respectively, Discharge 
of these four assemblies i s  e c e c t e d  i n  l a t e  April or  ear ly  May. Six 
additional i r rad ia t ion  assemblies a re  being prepared f o r  e a o s u r e  in  the 
MTR and EZR t o  comare the swelling behavior of 0.0x)" and O.O3O" 
Zircaloy-2 clad uranilnn under similar reactor conditions of temperature 
and exposure. 

To provide i n i t i a l  uranium swelling data, 

To obtain fur ther  information on the dependence of fue l  element swelling 
upon cladding and Lranium temperature, cladding thickness, and exposure, 
a se r i e s  of NaK capsule experiments has keen designed fo r  i r rad ia t ion  i n  
process tube of Hanford reactors.  
using four process tubes containing s ix  capsules each, i s  aFproximately 
80 percent camplete. 
March. 

Asseably of the f i r s t  24 capsules, 

These capsi les  should be cbarged in  D Reactor i n  

Coextruded U-2 w/o Zircaloy a l loy  fue l  rod with Zirzaloy-2 cladding has 
been defect tes ted  in  an autoclave. 
the "as-extruded'' beta-treated H20 quenched and diffusion-treated H20 
quenched specimen behaved in  the most desirable manner. Beta heat t reated 
and slowly cooled specimens f a i l ed  quicker and with more clad d is tor t ion .  
The bes t  behaved a l loy  specimen appears t o  last three t o  f ive  times longer 
during the  i n i t i a l  stage of f a i lu re  than unalloyed uranium specimens i n  
t h e i r  bes t  condition. 

During the ear ly  stages of f a i lu re ,  

Corrosion rates and defect behaviors of defected coextruded Zircaloy-2 
clad unalloyed fue l  rods a re  s t i l l  being determined under s t a t i c  (auto- 
clave) and dynamic (ex-reactor loop) conditions. 
alloyed rods, beta t rea ted  and H20 quenched specimens appear t o  f a i l  the 
most rapidly and with a great  degree of clad d is tor t ion .  
specimens behave the best i n  that a minimum amount of clad d is tor t ion  
acccunpanies the uranium fue l  corrosion. 

I n  contrast  t o  the 

Slowly cooled 

A un i t  has been designed, fabricated,  and bench tes ted  that w i l l  permit 
push button ruptures of i r rad ia ted  fue l  elements. 
i r rad ia ted  t o  high exposure i n  the Kw through holes and transported t o  
Arc0 fo r  f a i lu re  in  the 3x3 f a c i l i t y .  
rupture can be attached by remote procedures in  the ETR canal and the 

The elements can be 

The mechanism that produces the 
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assembled t e s t  then loaded i n  the 3x3 process tube. 
a re  being prepared f o r  subsequent rupture t e s t s  i n  the ETR, 

Five 7-rod c lus te rs  

The 3x3 t e s t  f a c i l i t y  i n  the ETR has been operating since October 1958. 
The shroud tube on the in-reactor section f a i l ed  on February 2, 1959, 
because of porosity i n  one of the welded areas.  
been removed, the standby tube has been ins ta l led  and i s  being pressure 
checked. 

The defective tube has . 

A t h i r d  replacement tube i s  being designed fo r  immediate purchase. 

Preliminary t e s t s  of a gr ip  t o  be used fo r  s t re tch  straightening rods and 
tubes indicate that it w i l l  be superior t o  a "Templin" type gr ip .  
0.600" OD x O.O3O" wall tube was s t r e t ch  straightened using a "Templin" 
gr ip  on one end and the gr ip  of our design on the other.  
the "Templin" showed oval i ty  even when plugged. 
the other end which was open and held in  our grip.  

A 

The tube end i n  
No oval i ty  was noted a t  

2. REACTOR PROGRAM 

Coolant Systems Development 

Corrosion of Carbon Steel .  
of Octadecyl base filming amine completely i n h i b i t s  carbon s t e e l  corrosion 

Either 500 ppm of Na22r207-XH20, or  1000 ppm 

i n  25 C f i l t e r e d  water. -Samples used i n  these t e s t s  were previously 
Immersed i n  Turco 4306-B solution fo r  one hour a t  60 (5. 
a re  s t i l l  under test  i n  200 and 300 ppm Na$r207-XH20. 
of these t e s t s  indicates t ha t  both Concentrations s ign i f icant ly  inh ib i t  
corrosion i n  f i l t e r e d  water. Carbon s t e e l  samples exposed t o  C e f f luent  
water f o r  8 - 2  months were corroded a t  a r a t e  of 0.63 mil/nionth. Samples 
in  H eff luent  water f o r  9.9 months were corroded a t  a r a t e  of 0.52 m i l /  
month. 

Similar samples 
Visual observation 

Maximum temperatures were about 80 C. 

Non-Uniform Corrosion Studies. The caust ic  embrittlement t e s t  on A-212 
carbon s t e e l  has been operating f o r  700 hours and w i l l  be terminated a f t e r  
1000 hours. 
t h i s  specimen. 

No indications of cracking have beel ev idexed  t o  date on 

A more ccmplicated tes t  apparatus i s  being designed t o  study the e f f ec t  of 
caust ic  embrittlement on cracking. 
exchanger which w i l l  expose a tube of A-212 carbon s t ee l ,  type 304 stain-  
l e s s  steel, o r  other material  t o  concentrating loop water a t  various de- 
grees of superheat. 

This device w i l l  consist  of a heat 

Zlrcaloy-2 f r e t t i n g  corrosion i s  being tes ted  i n  Elmo-5 a t  290 C and pH 10. 
The Zr-2 spring wire moving on a Zr-2 coupon has produced no v i s ib l e  
a t tack.  
t o  date of f r e t t i n g  corrosion on Zircaloy, based on these t e s t s .  

Stressed s t a in l e s s  s t e e l  coupons, whdch were run through the Turco 4501 
decontamination process i n  Elmo-10 and charged in to  Elmo-5, were d is -  
charged a f t e r  1427 hours exposure i n  pH 10 and 290 C water. During ex- 
posure, samples were s t ressed a t  0, 7500, 15,000, and 22,500 p s i .  No 

Although fur ther  t e s t ing  i s  being conducted, there  i s  no evidence 

l 2 4 0 b l 5  
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signs of s t r e s s  cracking o r  crevice corrosion were found. 
were placed i n  t h e  stress holders i n  pa i r s .  One coupon of each p a i r  
had a 1 0 - m i l  depression machined i n  i t s  surface. The depression was 
placed adjacent t o  the  other  coupon of the p a i r  t o  form a crevice. 
t r a t ions  were 0.016 t 0.003 m i l ,  and no e f f ec t  of stress was apparent. 

The coupons 

Pene- 

. .  . ^  . '> 1 

In-Reactor Corrosion of Aluminum. 
in-reactor corrosion ra tes ,  it i s  necessary t o  know the temperature drops 
through the  water and corrosiDn-product films. 
by two d i f fe ren t  methods. 

To extrapolate from out-of-reactor t o  

These are being determined 

In one series of experiments, thermocouples are placea i n  the  aluminum can 
w a l l  and i n  the  adjacent b d k  water. 
of time. I n  one experiment j u s t  completed the  temperature d i f f e ren t i a l  i n  
degrees Fahrenheit between t5e bulk water and the  aluminum siuface (e.g., 
across both the water f i h  an3 the corrosion-poduct f i lm) w a s  -124 F o r  
70 C. These res - l l t s  a re  being checked by additional eqer iments .  
f o r  an assernbly t o  -letermine tempra ture  drops through fi lms fo r  Zirealoy- 
clad fue l  elements is beixg f o m d a t e d .  

The temperatures are read as a function 

A design 

As a second p a r a l l e l  e f fo r t ,  a series of al-minim tubes are being corroded 
out-of-reactor i n  high teEperature d.eionized water i n  the  San Jose Loop. 
The corrosion coupons and tes t  assemSlies from the f i rs t  experiment have 
been received and a r e  being e m i n e d  t o  determiae corrosion penetrations.  
Weight gain meas-arenents os. t i e  coupons average a tout  4.3 mg/cm2 after 
1000 hoilrs. 
500 F, and pH 6.6. 
500 F, and pII 6.6 f o r  XI00 hours. 
able by the  end of the  f i s c a l  year. 

?he tes t  assemblies operated a t  1 .4  x lo5 Btu/hr-ft2 heat f lux,  
A new tes t  i s  being started t o  operate f o r  2000 hours, 

The data from t h i s  t e s t  w i l l  be ava i l -  

Film and Scale Removal. Candidate aluminum film removal solutions f o r  
removing corrosion products forme6 i n  high temperature water were narrowed 
down t o  n i t r i c  and phcsphoric acid solutions.  A two-stey process using 
phosphoric ac id  inhibi ted w i t h  chromic acid followed ky n i t r i c  ac id  in- 
h ib i ted  w i t h  chromic ac id  saccessfifily remves corrosion product f i lms 
with an accompanying metal weight l o s s  of asproximately 0.05 m i l .  
work i s  required t o  f i n d  optfm:Jn temperatures and concentrations. 

Further 

A new su l fu r i c  ac id  inhibi tor ,  Rodine 82, manufactmed by American Chemical 
Paint Company was teste?. as an inh ib i tor  i n  de-rdsting solutions.  Previous 
solut ions have contained Rodine 81 inhib i tor  A-212 carbon steel coupons 
i n  Rodine 81- and Rodine 82-inhibited lo$ su l fur ic  ac id  a t  70 C exhibited 
0.131 and 0.023 m i l  penetration, respectively, after two hours. Rodine 82 
i s  a l s o  an e f fec t ive  inh ib i tor  f o r  phosphoric acid.  A-212 coupons i n  
Rodine 82-inhibited lo$ phosphoric ac id  a t  70 C exhibited 0.0059 m i l  pene- 
t r a t i o n  af ter  two hours. 
f u r i c  ac id  f o r  removing rust deposits.  

Phosphoric ac id  i s  almost as e f fec t ive  as sul- 

Decontamination of Carbon Stee l .  
assembled, and ogerated during the pas t  two months. This consis ts  essen- 

A decontamination prototype was designed, 

t i a l l y  of a mall  rec i rcu la t ing  water loop adapte5 f o r  remote control.  The 
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purpose of the  t e s t i n g  was t o  evaluate avai lable  methods f o r  decontamin- 
a t ion  of carbon steel loops. An irradiated wafer was placed i n  the  t e s t  
section and exposed t o  water a t  300 C .  The resu l t ing  highly ac t ive  sus- 
pension of U02 and f i s s ion  products was recireriiated through the loop t o  
simulate conditions i n  a carbon steel reactor  a f t e r  a rupture. Following 
t h i s  simulated rupture the a c t i v i t y  l eve l  i n  the  v i c in i ty  of the loop 
equipment, as read by a fixed posi t ion probe, was approximately 7 r a t  
one foot .  The f i rs t  decontamination method tested, Turco 4512, gave a 
very low decontamination fac tor  (2 .0) .  
decontamination cycles using three d i f fe ren t  procedures, t he  accumulated 
D.F. was s t i l l  only approximately 30. I n  the  face of t h i s  l imited success 
it i s  concluded that a t  present there i s  no proven sa t i s fac tory  method fo r  
decontaminating complex carbon steel systems. However, work i s  continuing 
i n  an e f f o r t  t o  develop some sa t i s fac tory  procedure. 

After three separate complete 

Slug Rupture Testing. Two coextruded uranium and Zircaloy-2 4-rod c lus te r  
fue l  elements were exposed f o r  a t h i r d  hour i n  300 C water in Elmo-4. 
Four of the rods were defected w i t h  deep s l i t s ,  three inches long, 30 m i l s  
wide, and 300 m i l s  deep. 
only minor swelling a t  t he  ends of the s l i t s ,  while t he  as-extruded rods 
had swelling and cracking extending f o r  1-1/2 inches from both ends of the  
s l i t .  

The two rods which were be ta  heat-treated had 

The weight losses  f o r  a l l  rods were almost ident ica l .  

The other  c lus t e r  element was composed of beta heat- t reated rods. 
the  rods were defected w i t h  25-mil holes i n  the side, and the  other two 
rods were defected i n  the end cap. 
1/4" diameter raised mound while the other side pin hole rod had s i x  
raised and cracked mounds covering about three inches i n  length. 
defected piece f a i l e d  t o  rupture while t he  other  had only a t h i n  crack 
around the  end cap. 

Two of 

One of t he  side pinholes had only 

One end- 

A s ingle  coextruded uranium and Zr-2 rod, 0.593" OD, w a s  received f o r  
t e s t i n g  i n  the  prototype f o r  rupturing fuel elements under heat t ransfer  
conditions. The piece was imperfectly made and broke a t  the  braze l i n e .  
Only a small port ion of t h e  area had been brazed. Tnis element is  being 
repaired and w i l l  be tested next month. 

Hydrogen Detector. 
palladium-platinum resis tance type hydrogen detector.  
operates on the  pr inc ip le  that the  resis tance of the palladium w i r e  is 
d i rec t ly  increased by hydrogen concentration i n  the  water while t he  
platinum is unaffected. The difference i n  t es i s tance  can, therefore,  be 
cal ibrated t is hydrogen concentration. 
promising. 
rupture loop t o  determine whether t he  f i rs t  stages of a slug rupture can 
be detected from the  hydrogen evolved. 
i n s t a l l a t ion  on a KE3 Loop and/or t he  NPR. 

Two test runs were made f o r  ca l ibra t ion  of the  
The instrument 

Preliminary results are qui te  
I f  successful, the  detector  w i l l  be placed on the  Elmo-4 slug 

It w i l l  a l so  be evaluated f o r  
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Tests i n  KEFI In-Reactor F a c i l i t i e s .  
reactor  portion of Loop 3, containing eight  7-rod c lus t e r s  and a thermo- 
couple dummy, increased from 36 t o  49 p s i  over one month. 
explanation was that t h i s  pressure drop was caused by prec ip i ta t ion  of 
aluminum oxide a t  some point i n  the  system. The coolant was deionized 
water a t  a pH of 6 t o  7 with no phosphate o r  other inh ib i tor .  
conditions the corrosibn rate i s  r e l a t ive ly  high. 

The pressure drop across the  in- 

One probable 

Under these 

Loop 3 was recharged February 4 with 25 depleted uranium fue l  elements, 
jacketed i n  X-8001 aluminum. This test, i s  t o  study the changes which 
occur i n  the U-Si-Al bond, and t o  determine whether t h i s  bond can with- 
stand high temperature i r rad ia t ion  without Camage e An alminum-clad 
thermocouple slug i s  included i n  the  charge t o  study the  build-.* of 
thermally insulat ing crud o r  corrosion product scale .  Operation i s  a t  
pH 4.5 with HyO4 and 245 C o J t l e t ,  

The pressine drop i n  both Loops 1 and 4 increased suddenly and has since 
been f a l l i n g  off  slowly. It i s  saspected tha t  the  co l lec tor  r ing  i n  the  
o u t l e t  nozzle became clogged w i t h  material  cast  loose i n  the  process tube. 
Additional tes ts  have been run t o  determine the  eff ic iency of mixing of 
the  water i n  the  channels of the 7-rod clzlster fue l  element. The results 
were generally i n  agreement with those reported las t  month and indicated 
that special  mixing deviees were uncecessary. 

Corrosion i n  Organic Soolants, Corrosion coupons were discharged after 
50 days a t  700 F i n  w e t  monoisoproTy1 5i.shenyl containing approximately 
x) ppm water. 
Magnox were a l l  i n  excel lent  condition. 
month were determined fo r  a l l  three. Boxever, it is suspected t h a t  a t  
higher water concentrations there would be a considerable difference i n  
t he  corrosion rates of the three,  an6 a new run a t  45 t o  50 ppm water i s  
now under way. The carbon steel and M-388 alminum coupons were essen- 
t i a l l y  unchanged i n  ap2earance arrd weight. 
hydrided that they shat tered i n  t ry ing  t o  remove them. 

The three types of magnesim, Az-31, 9 8 . e  mg, and B r i t i s h  
Corsosicn rates of about 1 m i l /  

The Zr-2 coupons were so badly 

Structural  Pate r ial  s Development 

Zircaloy Process 5b inp ;  - B u r s t  Tests. The welded end plug plus mechan- 
i c a l  back-up type closure f o r  the  WEZ process tube was tested a t  343 C .  
The end closure f a i l e d  by shearing from the  sp l i t - r ing  groove on the  end 
of t he  tube. A modification of t h i s  type closure i s  ready t o  be tes ted.  
Another type MPR process tube closure which u t i l i z e s  a th in  r ing  of 
duc t i l e  metal t o  form the  seal was t e s t ed  with encouraging r e su l t s .  The 
seal held t o  14,900 ps ig  a t  room temperature but  f a i l e d  a t  10,500 ps ig  a t  
343 C .  This closure pressure-cycled sa t i s f ac to r i ly  i n  both tests.  The 
seal ing surfaces consis t  of a V-shaped groove with a 43-degree included 
angle on the  flange. A r ing  of duc t i le  metal i s  placed between these 
surfaces t o  provide the  seal. 
usual s p l i t  r ing  arrangement. 

The flanges are held on the  tube by the 
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Nonmetallic Materials Development 

Graphite Development. Purif icat ion of graphite by the  "F" o r  "C" processes 
i n  which bars are bathed i n  a purifying gas a t  high temperature is  followed 
by a cooling period during which the  purifying furnace i s  flushed with a n  
i n e r t  gas. 
pur i f ied  reactor  graphites;  however, i n t e re s t  i n  a l t e rna te  gases has in- 
creased since the  a v a i l a b i l i t y  of helium has become limited.  The pur i ty  
of Speer Carbon Company graphites manufactured from Texas Lockport coke 
was measured i n  the  Hanford Test Reactor. 
argon after graphi t izat ion t o  2800 2 have been compared with those from a 
heat l e t  down i n  nitrogen. The average dih pur i ty  f o r  bars l e t  down i n  
argon w a s  +1.10 which i s  compara3le t o  the  nighest p u r i t i e s  a t ta ined  i n  
previous production using helium. 
an average d ih  pu r i ty  of +0,86 which i s  lower t h a n  t ha t  f o r  most purif ied 
graphite but  higher than AGCrr processed graphite with d ih . ?z - i t i e s  of 
4-0.255 f 0.075. 

H e l i u m  has been used f o r  flushing i n  previous production of 

Samples from a heat l e t  down i n  

The graphite l e t  down i n  nitrogen had 

Samples of graphite with one percent i ron oxide ad6e.l t o  the base mix f o r  
control of puffing during the  baking cycle were l e t  down i n  argon. 
average dih pu r i ty  w a s  w.67. 
e f f e c t  of i ron oxide addi t ives  on f i n a l  pu r i ty  indicated p u r i t i e s  higher 
than +1.0 d ih  could be at ta ined.  The reason f o r  t h i s  var ia t ion i n  results 
w i l l  be investigated fur ther .  

The 
Previous pu r i ty  tests t o  determine the  

Graphixes made with Sohio Lima coke as an a l t e rne te  t o  Texas Lockport had 
an average d ih  pu r i ty  of +1.04 when l e t  down i n  argon. Samples of these 
graphites are being prepared f o r  i r rad ia t ion  as a p a r t  of t he  evaluation 
of graphites f o r  the  NPR. 

High Temperature Gra2hite I r rad ia t ion .  A fo*z-cyele, high temperature MTR 
i r rad ia t ion ,  CEH-9-7, w a s  successfully completed on February 2. Goal 
temperatures of 750, 750, 1050, and 975 C were maintained on four TSGBF 
graphite samples. After a short  cooling-off period the experiment w i l l  
be disassembled i n  the  MI% hot c e l l  and the  smples  returned t o  Hanford 
f o r  t e s t ing .  
a t  t h e  temperatures maintained i n  GER-9-7. It w i l l  be discharged a f t e r  
four cycles on April  27. This capsule contains two TSr33F and two CSF 
samples. 
also be used f o r  samples t o  be run i n  the  E%R and a t  Hanford, 
a spare assembly, is being readied t o  provide an addi t ional  MIR graphite 
i r rad ia t ion  i n  the  event that the  L-42 posi t ion i n  the  
f o r  Hanford use following the  discharge of c-n-9-8. 

The next experiment, GM-9-8, was charged and is  operating 

The CSF samples were machined from a selected bar which w i l l  
GEH-9-9, 

I s  avai lable  

Development, t es t ing ,  and construction of components f o r  GEX-19, the  
instrumented MTR L-48 shim rod i s  progressing rapidly on a p r i o r i t y  
basis. 
connecting mechanism has been completed and has successfully passed 
"drop tests" a t  the  MTR. 
section i s  progressing. A technique f o r  evacuation, leak tes t ing ,  and 
sealing i s  under development. 

Fabrication of a prototypical  t es t  head containing the  magnet- 

Laboratory construction of the experimental 
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The t e s t  thimble f o r  t he  f i rs t  high temperature graphite experiment fo r  
the ETR, GFX-13-1, has been completed and shipped. Plans c a l l  fo r  
charging t h i s  thimble the f i r s t  week i n  March. Graphite samples i n  the 
f irst  GM-13 experiments w i l l  be i r rad ia ted  i n  t he  E-5 and IT-14 posit ions 
f o r  approximately two months. 

In temedia te  Tmperature Graphite I r radiat ion,  IP-22A. The assembly of 
IP-22A which was designed t o  study the radiat ion effects on graphite i n  
the  intermediate temperature range of 200 C t o  about 400 C has been com- 
pleted.  The experimental un i t  and four temperature recorder-controllers 
are ready f o r  loading in to  the  reactor  scheduled f o r  some time i n  March. 
The assembly consis ts  of four sections with each section containing two 
CSF graphite samples heated by individually controlled heaters. 

I n  t h i s  f i r s t  i r radiat ion,  two d i f fe ren t  types of heaters are a l s o  t o  be 
evaluated. 
alumina layer  sur rouding  the aluainlm heater core, while,  i n  the other,  
the resis tance wire i s  s ta in less -s tee l  sheathed and insulated by alumina. 
Temperature se t t i ngs  of 200 C and 300 C are planned f o r  each type of 
heater-sample assembly. 
i s  subjected w i l l  be determined by flux monitors of cobalt, cadmium- 
covered cobalt ,  and nickel wires in s t a l l ed  i n  the space 3etween each 
section 

In  one type, the heater w i r e  i s  enclosed i n  a spray-coated 

The integrated fl-ax l eve l  t o  which the  graphite 

Three C S F  graphite s a q l z s  f?oE the s a ?  bar use3 ir, IP-22A have been 
readied f o r  loading i n  the  controlled temserature (80 C )  f a c i l i t y  i n  the 
2B test  hole a t  KW, 
below a channel was d r i l l e d  t o  accomodate a f lux  monitor t o  gain addi- 
t i ona l  information on the  integrated flxx l eve l .  

A fourth piece of graphite t o  be located d i r ec t ly  

X-Ray Study of Radiation Damage. 
d i f f r ac t ion  l i n e s  from CSF graphite i r rad ia ted  a t  LO0 t o  500 C up t o  
4500 MWD/AT indicates  an i n i t i a l  increase i n  the integrated and peak in- 
t e n s i t i e s  followed by a decrease t o  j u s t  below the  i n i t i a l  values. This 
behavior may be contrasted to t h a t  exhibited by CSF from 30 C i r rad ia t ions  
where t h e  i n t e n s i t i e s  decreased continuously with increasing exposure. 
These measurements are i n  qua l i ta t ive  agreement w i t h  o ther  physical prop- 
e r t y  measurements i n  indicat ing that radiat ion damage t o  the  c r y s t a l l i t e s  
occurs a t  a very slow rate a t  these higher tem2eratures. 

h- analysis  of t he  in tens i ty  of x-ray 

Thermal Annealing of Graphite I r rad ia ted  a t  High Temperature. 
contraction of graphite samples subjected t o  neutron bombardment a t  

Length 

temperatures- greater  than 350 C has been a t t r ibu ted  t o  a closer  packing 
of the c r y s t a l l i t e s  w i t h i n  t he  coke p a r t i c l e s  o r  of the  coke pa r t i c l e s  
r e l a t ive  t o  one another due t o  radiation-induced stress relief.  These 
changes i n  s t ruc ture  would not be expected t o  undergo thermal annealing 
as does the  radiat ion damage i n  which atoms are displaced within the  
c rys t a l  l a t t i c e  s t ruc ture .  To t e s t  t h i s  possible mechanism, graphite 
samples that have contracted during high temperature i r rad ia t ion  are 
being annealed a t  in te rva ls  of 500 C t o  a f i n a l  temperature of 2600 C .  
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Pi tch  coke experimental graphites fabr icated by Ba t t e l l e  Memorial 
I n s t i t u t e  and irradiated t o  742 MD/AT a t  450 C contracted i n  length 
from -0.02 percent t o  -0.05 percent.  The c rys t a l  l ayer  spacing, Co, 
increased from 6.782 8 t o  6.792 8.  
600 C f o r  s i x  hours, no changes occurred i n  these propert ies .  
temperature annealings are i n  progress. 

After t he  i n i t i a l  annealing a t  
High 

Radiation Damage t o  P l a s t i c s  and Elastomers. 
been determined on two new p la s t i c s .  

Radiation e f f e c t s  have 
A polyvinyl f lwride,  an experi- 

mental material from d 

5 x 10 8 r t h e  t e n s i l e  s t rength begins t o  increase, suggesting cross 
l ink ing ,  

it had l o s t  most of i t s  tensi le  strength and elongation. 
break when bent 180 degrees. 
fluorine-containing p l a s t i c  evaluated t o  date. 

ont, appears t o  undergo chain cleavage out t a  
a dose of about 3 x 10 iT r based upon decreases i n  tenst le  strength.  A t  

dose. A t  5 x 10 8 r, the material s t i l l  possessed some in t eg r i ty  although 
The e l  ngation i s  decreased continuously with t h e  radiat ion 

It d id  not 
This material appears t o  be t he  best 

Estane VC, an experimental polyurethane p l a s t i c  from 3. F. Goodrich 
Chemical Co., has been evaluated f o r  I t s  radiat ion resis tance at  room 
temperature t o  1 x lo9 r. Even af ter  t h i s  high dose, it possessed a 
fair amount of i t s  or ig ina l  f l e x i b i l i t y ,  strength,  and toughness and 
d id  not break when subjected t o  the  bend tes t ,  It appear that t h i s  

t h i s  dose, the tensi le  strength loss i s  constant indicat ing that other  
mechanisms of damage are predominating. From a rad ia t ion  damage stand- 
point,  t h i s  p l a s t i c  appears t o  be among the  best eval'xited t o  date, a l -  
though it has not ye t  been tes+,ed a t  elevated temperature. 

material i s  undergoing chain cleavage t o  a dose of 5 x 10 8 r. Beyond 

Two reports  dealing with p l a s t i c s  have been published during the las t  
month: HW-56478, "Elastomers f o r  Use i n  Radiation Fields,  Par t s  V I 1  
and V I I I , "  and "How Hot Water Affec+,s Elastomers," which appears i n  
the  February issue of Rubber A x .  

Thermal Hydraulics Studies 

Reactor Flow Hazard Studies. Heat transfer experiments were performed 
t o  determine the  amount of protection remaining i n  the  Pane l l i t  gage 
system a t  "C" Reactor when a process tube i s  operating w i t h  a ruptured 
rear hydraulic connector. Such information i s  of i n t e re s t  since it 
appears that it is not mandatory t o  decrease power l eve l  upon the lo s s  
of a rear hydraulic connector from a process'tube. 

A full sca le  e l e c t r i c a l l y  heated mockup of a "C" geometry process tube 
and I & E fuel element charge was modified t o  simulate flow conditions 
without a rear hydraulic connector. 
temperatures throughout t he  mockup were recorded on high speed recorders 
during flow reductions simulating both fast and slow plugging of t h e  
process tube. 
tube powers of 500, 1000, and 1250 KW indicated that surface temperatures 
of 370 C would not be exceeded provided the  Pane l l i t  t r i p  range w a s  not 

Measurements of pressures and 

Preliminary in te rpre ta t ion  of experiments performed a t  

t 2 b O b 8  I 
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grea te r  t h a n  80 p s i .  
ou t le t -water  tezperature of 125 C, 

These e w e r b e n t s  were a l l  performed a t  an i n i t i a l  

Experiments were attemsted t o  determine the  heat t r ans fe r  charac te r i s t ics  
of a "K" Reactor process tube during hazardous flow conditions, fo r  f ront  
header pressures of 240 psig.  
t r i c a l  short  betwee2 the  simulated fue l  elements and the  process tube 
resul ted in  severe dmage t o  the tes t  section. 
i n s t a l l  a new tes t  section. 

During the  i n i t i a l  experiment, an elec- 

Steps were i n i t i a t e d  t o  

Hydraulics Studies,  
e f f ec t  on pressare drop of w i r e  wrap mixing proaoters along a 7-rod c lus t e r  
fue l  eleaent made tlp of 0.780 inch rods. 
HW-59333. 
and 0,740 inch rods. 

Experimental work w a s  completed i n  the study of the  

The r e su l t s  are presented in  
Material w a s  ordered fo r  addi t ional  t es t  sections made of 0.704 

Ins t a l l a t ion  h=s c o r q l e t 4  of a t e s t  section t o  obtain press -ze  drop data 
fo r  flow of steamwater nixtures a r o x d  'sends in  square passages. 
data  w i l l  be Val-;able i n  the  eva l -a t ion  of Fressure builckdp i n  the  NPR 
graphite l a t t i c e  follcwing a possible rupture of a process tube. 

Such 

Pro e c t  cs-661. 

u n i t s  w a s  approximately 30 Fercent com2lete. 
s tart  the necessa-7 e l e c t r i c a l  an9 mechanical modifications of the  low 
pressure heat t r ans fe r  a p p a r a t x  & z i n g  the f i r s t  pa r t  of March. 

The groJeef t o  i n s t a l l  addi t ional  heat generating capacity -+- i n  the  1 9-D Heat Transfer Laboratory by the  use of la rge  s i l i con  r e c t i f i e r  
Arrangaents  were made t o  

Beat Transfer Cal?tilatioas0 
tho present Har2cr3 reactors  foilowing a c-oqle te  water l o s s  was continued 
with the  a i d  of the  7C9 eosp-lter. 
required t o  reach meltiag terqeratures witnin the process tube and fue l  
elements following eom2lete water loss  a t  a var ie ty  of power l eve l s .  
calculat ions a re  Zerfome3 a s s - a i n g  equilibriun. Conditions a t  time of 
complete water loss an3 w i l l  be re-,eate9 f o r  water l o s s  af, times of 30 
seconds and 30 minutes after r5actor s c r a .  

I.30 zale-dat ion of the  temgeratures within 

Results are being obtained f o r  the  times 

The 

C r i t i c a l  and Two-Phase Flow StQdies. 
the  flow of two-phase mixtures of steam-water through a 3.5-foot long tube 
having an in te rna l  diameter of 0.622 inch. I n  22 of the  runs covering a 
range of ex i t  steam qua l i t i e s  of C . 5  t o  12.7 percent by weight, c r i t i c a l  
flow conditions exis ted a t  t he  ex i t  of t he  tes t  section. A comparison of 
the ac tua l  t o  theore t ica l  flow rates a t  c r i t i c a l  flow conditions indicates  
t h i s  r a t i o  was r e l a t i v e l y  constant a t  1.8 fo r  stew qualities between two 
and ten percent. Below two percent qual i ty ,  however, t he  ac tua l  flow was 
considerably greater  than t h e  theore t ica l  rate under c r i t i c a l  flow condi- 
t i ons  and w a s  7.8 times as great  a t  0.5 percent qual i ty .  These data  were 
obtained a t  ex i t  pressures of 20 t o  110 psia .  

W e r i m e n t a l  data  were obtained f o r  

Miscellaneous. In s t a l l a t ion  was completed of a short ,  e l e c t r i c a l l y  heated 
tes t  section t o  study heat transfer charac te r i s t ics  of 7-rod c lus t e r  fue l  
elements. The tes t  section cons is t s  of seven 0.625-inch rods i n  a 2.067- 

1 2  
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inch process tube and was designed f o r  spec i f ic  powers up t o  200 KW a t  
pressures below 500 psig.  No provisions were made t o  induce mixing 
of the coolant streams between the  d i f fe ren t  channels formed by the  
rods and thus evaluation of hot spots i n  t h i s  type of fue l  element 
should be obtainable 

Mechanical Equipment Development 

Organic CoolinR System Components. The MOTS-1 f a c i l i t y  operated fo r  
100 hours during the  month a t  temperatures between 300 and 350 C, using 
the  terphenyl-biphenyl eu tec t i c  mixtxre as a coolant. This eu tec t ic  
mixture was not sa t i s fac tory  due t o  deposition of the  so l id i f i ed  biphenyl. 
The f a c i l i t y  w a s  shut down, and a new eutec t ic  mixture i s  being preptred.  
This mixture w i l l  consis t  of ortho-terphenyl, meta-terphenyl and mono- 
isopropylbiphenyl ( M I P E )  ., 

Reactor Technology Developnext 

Thermal Shield Studies.  Fakricaticn of t he  experimental assembly f o r  
in-reactor t e s t i n g  of the boron steel t h e m a l  shield w a s  completed, 
ready f o r  i n s t a l l a t ion  during the  long shutdown the  week of February 2. 

I n  preparation f o r  i n s t a l l a t ion  of the  assmbly,  the 36" shield plug was 
removed fron the  hole i n  the shield a t  C Reactor with considerable d i f -  
f i cu l ty .  
plug i n  t he  hole,  
ance of extreme t h e m a l  degradation, and a tar deposit was noted on the 
hole l i n e r  

It w a s  found tha t  damaged rnasonite had caused binding of the 
The masonite was a black foamy mass, giving the  appear- 

The plug w a s  cleaned and tnser ted i n  t he  shield hole withoxt i n s t a l l a t ion  
of the boron s t e e l  asseinbly, t o  avoid delay cf scheduled reactor s ta r tup .  

Fast  Neutron S?eetron?eter, 
on the  100-Channel Analyzer, an addi t ional  cooling fan has been added, 
f i n a l  adjustments have been made, and a revised version of t he  setup and 
ca l ibra t ion  procedures is being wri t ten.  As soon as the  neutron r eco i l  
spectrameter chamber can be re-asseabled, the e n t i r e  instrument w i l l  be 
moved t o  the  ion accelerator  f o r  cal ibrat ion.  

The automatic programmer has been re ins ta l led  

Neutron Attenuation Measurenents. The f o i l s  from the  tes t  on ferrophos- 
phorus concrete baked a t  320 C have been counted and the data  s e n t  t o  I B M .  
As a result of baking ferrophosphorus concrete a t  320 C,  the  gamma dose 
rate through 48 inches increased by a f ac to r  of 43. 
t o  the  increase i n  the  t h e m a l  neutron capture gammas. 

This can be a t t r ibu ted  

The data from the  f i rs t  tes t  on ordinary concrete baked a t  300 C are 
being analyzed. 
counted and the  data sent t o  I B M .  

The f o i l s  from the  second tes t  a t  300 C have been 
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The data from the  f i rs t  test  on pure iron are being analyzed. 
ca l ibra t ion  was made f o r  the sulfur data i n  terms of absolute flux. 

A preliminary 

B .  WEAPONS - 3000 PROGRAM 

Research and development i n  t he  f i e l d  of plutonium metallurgy continued i n  
support of the  Hanford 234-5 Building Operations and weapons development 
programs of the  University of Cal i fornia  Radiation Laboratory (Project 
Whitney). 
t r i bu t ion  l i s t s  appropriate t o  weapons development work. 

Details of these a c t i v i t i e s  are reported separately v i a  d is -  
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Plutonium Fuels Development 

Plutonium Oxide Fuels. Mixtures of PWR grade U02 conteining 10, 20, 30, 
40, 50, and 60 w/o Pu02 were s intered i n  hydrogen f o r  44 hours a t  1600 C 
t o  get  addi t ional  data on so lub i l i t y  i n  t h i s  system. Densit ies of all 
the  pieces were low, approximately 80 percent of theore t ica l ;  however, 
so l id  solut ion formation w a s  conplete i n  every case. The low density 
material should not a f f e c t  l a t t i c e  paraneter values, but it d i d  s l i g h t l y  
reduce the  in tens i ty  of the re f lec t ions .  

Some preliminary work on measurement of powder p a r t i c l e  s i ze  by x-ray 
techniques has been done. Using the  method of Scherrer, the  c r y s t a l l i t e  
s i ze  of bal l  mi l led  PWR grade U02 was determined from the  (111) plane as 
0.054 micron 

S in te rab i l i t y  experiments are being performed on mechanical mixtures of 
U02 containing 1/4, 1/2, 1, 2) 5 ,  and 10 w/o of PuO2 which have been 
pressed t o  a green density of approximately 65 percent of theore t ica l .  
Pieces of t he  above.compositions held a t  1000 C f o r  one hour decreased 
s l i g h t l y  i n  density, presumably due t o  vo la t i l i za t ion  of binder and lub- 
r ican t ,  and holding a t  1100 C f o r  the  same time increased density roughly 
1/2 percent.  
1 .2  t o  3.5 percent, the lower dens i t ies  being associated with higher plu- 
tonium concentrations. 

One hour a t  1200 C resulted i n  an increase ranging from 

Extrusion B i l l e t  Casting, 
preparation and cas t ing  was act ivated.  
cas t ;  each b i l l e t  i s  2-1/2" dia .  x 9-l/2" i n  average length. 
c r i t i c a l  mass experiment fabr icat ion required 25 Al - 5 w/o Pu a l loy  
bi l le ts .  
preparing t h i s  a l loy .  
composition. Casting variables were explored i n  pregaring these bi l le ts ;  
cas t ing  temperatures above 850 C resulted i n  normal segregation, while 
cas t ing  in to  cold molds resulted i n  gas entrapment. 
Pu bil lets for ETR i r r ad ia t ion  experiments and 45 Al - 1.8 w/o Pu b i l l e t s  
f o r  four  PRP c lus t e r s  were cas t  using Al-Pu a l loys  l e f t  over from t h e  MTR 
fabricat ion.  This i s  su f f i c i en t  material for s i x  Al-Pu spike c lus te rs .  

Extrusion Development. 
f o r  hot operation. Al-Pu extrusions containing 5 w/o PU have been made 
t o  a nominal 0.500 inch diameter. Full evaluation of these extrusions 
has not ye t  been completed. 

A coextrusion of U-Al containing 6 w/o U and clad i n  2s Al with in tegra l  
ends was made. 
over the  3 . 5 - f O O t  length, and uniform w a l l  thickness was observed. 
t r a i l i n g  end of t he  core displayed a f i sh ta i l  t h a t  w i l l  require redesign- 
ing of the  b i l l e t  end configurations. 

The induction melting f a c i l i t y  f o r  Al-Pu a l loy  
Eighty-two Al-Pu b i l l e t s  were 

PCTR 

Metallic plutonium of uniform isotopic  composition was used i n  
Melt analyses were within 45 of the  nominal-alloy 

Twelve Al - 0.5 w/o 

The 280-ton extrusion press  hood has been sealed 

The diameter of t he  coextrusion varied by 0.001 inch 
The 
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It was attemTted t o  s t r e t ch  Straighten A 1 - P u  extrilsions. 
successful because aboclt f i ve  percent elongation was required t o  
straighten the rods, and t h i s  reduced the  diameter exzessively. 
hooded rod s t ra ightener  w i l l  be availab4e fo r  use shortly.  

This w a s  un- 

The 

A i r  Pressxre Inject ion Casting. 
shear strength of the metalllirgical bond formed between pure aliminum 
and Zircaloy tubing by ic jec t ion  casting. 
pansion w i l l  impose a rather  severe shear s t r e s s  on the bond between 
the allaninurn core and the Zircaloy tu3e in  reactor  service,  
t es ted  f a i l ed  In the alrminucn indicating t h a t  for  t h i s  specimen the bond 
strength was stronger than the alminun.  

A t e s t  was devised t o  determine the 

Different ia l  thermal ex- 

The sample 

Fuel Element Die Sasting. 
f e a s i b i l i t y  of c m e r c i a l  die  casting as a method of fabr icat ion of the 
Pu-A1 spike elmmts was carr ied 0l;t in  Cbicago on a prototype basis 
during the Fast  ~oztb, 
t o  die. cast  2s A12 Al-12 w/o Si, and AI.-e W/G Mg i a t o  54-1/2" d ia .  x 
89.75" long s ta in less  s t e e l  and Zirealoy t:ibes. 
i n  a 10" square s t e e l  die  block mounted horizontally between the platens 
of the machifie, 
13,000 p s i  was a r l i e d  3xiaJg so l id i f ica t ion .  Variables affect ing f i n a l  
density such as alloy, mlt t e q e r a t s e ,  d i e  pr+hea+,, s ize  of end hole 
and t m e  of tubirag wer9 invest iga+,ed, 

The developnent program t o  determine the 

A LOC-ton cold chaaber vac-xm machine was used 

Yh tubing was supported 

:he plunger speed was 400 ft/min, and a pressure of 

I n  general, it was fomS tha t  densi t ies  in excess of 93 Fercent of 
theoret.ica1 cou13.5e o5taited i n  a cold closeS-en6 tube, regardless 
of tubing ty;?e, DP??sities cf 95$ wer5 eoEsis tent ly  found w i t h  the  
more cas t a l l e  AlSi an3 Al-Ygl al loys a5 both 7CO acd 780 The density 
of 2s Al cas+,i=lgs varie?. frcz 81 t o  9!t%9 and cne castiog of 98$ of the- 
o re t i ca l  density was =de into 0 .056~~ wall Zircaloy tubing. The 2s was 
cast  frm 725 C t o  815 C?; however, a soldering e f f ec t  between the plunger 
and cold eham5er well was ncticea3le a t  the higher t e q e r a t u r e s .  
qual i ty  of the as-east  z-abes was good. 
and the tubing was f r ee  frm d i s to r t ioa ,  
especial ly  between s t a in l e s s  s t e e l  an3 2s al7minurn. Longitudinal section- 
ing of the castings showed the majority of the voids t o  be concentrated 
a t  the upper end of the rod. 
before cast ing was 24 in  Hg, so the density would undoubtedly improve 
w i t h  b e t t e r  tubing evacustior,. Cross-sections through the rod indicated 
signs of hydrogen evoh t ioc ,  which c0-d.d be eorreated by vacuum melting. 

The 
SsPface oxidation was very low, 

A strong bond w a s  observed, 

The bes t  vacum obtained in  the tubing 

Fuel Rod Asswbly an5 Autoclaving. 
canned in  Zirealoy tubing a re  being fabricated t o  investigate warpage 
during autoclaving. Eight of the twelve elements have been p a r t i a l l y  
tested. Some were sited 3y drawing or swaging the tube onto the cores, 
and some were f a k i c a t e d  by presfzing the tubing w i t h  a rod straightener.  
They were suspended ve r t i ca l ly  in  ar. autoclave and su5jected t o  400 C and 
l5OO ps ig  for 72 hourso 
there does not seem t o  be any correlat ion between warping and the method 
of sizing. It does not appear prac t ica l  t o  i n s e r t  rods in to  tubes and 

Twelve PiLl-length aluminum rods 

Some of the elements warped qzlite badly; however, 
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have a maximum diametral clearance of C.003 t o  0.004 inch. Because of 
var ia t ions i n  the  outside diameter of the rods and the inside diameter 
of the tubes, it i s  not possible t o  maintain the required gap i n  all 
pa r t s  of the element and s t i l l  have enough clearance f o r  assembly with- 
out ga l l ing  and s t icking.  
l a t i o n  between warp and the manner i n  which the end clearance i n  the 
element i s  d is t r ibu ted .  All the welded end closures were sat isfactory.  
A more complete appraisal  of the data w i l l  be made when the experiment 
i s  completed. An additional t e n  elements a re  being processed t o  obtain 
more information on the warp problem and the fuel  element fabr icat ion 
proce s s e 

In these f i rs t  elements, there i s  no corre- 

Another approach t o  the problem of charging the fue l  element cores in to  
the tubes i s  being tested. 
hone the inside of the eight-foot Zfrealoy tubes. 
machine on the aarket  today f o r  honing l/2-iccln 3 tu5ing of t h i s  length, 
a too l  fo r  t h i s  spec ia l  job i s  being developed. 
Sunnen Corporation, a f t e r  hearing the problem, s-qgested cu t t i ng  a mandrel 
of t h e i r  design in  two and placing a five-foot shaf t  i n  between the parted 
halves. This mandrel w i t h  the proper attachments w i l l  allow the stone t o  
be extended or  withdrawn by controls a t  the  driven end. 
t h i s  f i rs t  a t t a p t  w i l l  be a 1/2" hand d r i l l .  
the  tubes can be honed the e n t i r e  length t o  within 0.0005-inch tolerance 
w i t h  a 12-microinch f i n i s h .  If t h i s  can be used t o  f in i sh  the tubes t o  
an inside diameter of 0.505 f 8.883 inch, cores of 0.506 - 0.507 could 
perhaps be charged wi th  comparative ease. 

A honing apparatus i s  being fabricated t o  
Since there i s  no 

A rep-esentative of 

The drive fo r  
The Sunnen man believes 

Plutonium Welding Developrcent. 
made on the f i l l e t  head weld. Zircaloy clad PIP fue l  element dummy 

Additional weld qual i ty  t e s t s  are  being 

specimens a re  being subjected t o  fa t igue and tors ion t e s t s .  
w i l l  evaluate the s u i t a b i l i t y  of t h i s  weld design and determine the 
existence of any detrimental notch e f f ec t  which could cause f a i lu re .  

These- t e s t s  

Mark I Fuel Element Design Enp;ineericp:. 
brackets f o r  the  PRTR fue l  elements has been completed. 
was made t o  f a c i l i t a t e  investment casting of the  par t s .  
which i s  designated Mark I-F (Drawing No. H-3-1330), has gone out for  
bids and w i l l  be returned by March 10. They will be cast  of type 304L 
stainless s t ee l .  
cost, t he  brackets were designed t o  cas t  the top bracket only, and the 
bottom bracket w i l l  bemachined from t h i s  casting. These end brackets 
w i l l  be used i n  the f i r s t  two loadings of the  PRTR. 

A newly designed s e t  of end 
This new design 
The new design, 

I n  order t o  cut tool ing costs  and thereby final piece 

An Improved quick disconnect has been designed and i s  being fabricated 
o f f - s i t e .  
major changes. 
cap corrected the  s t icking problem uncovered i n  autoclaving t e s t s .  How- 
ever, the fue l  element and Q-D must be operated i n  a ver t i ca l  posi t ion 
t o  assure i ts  correct  re lease function. The second was a flange added 
t o  the  Q-D sleeve. 
pressed into the end bracket quickly and a lso  controls the depth of 
seating 

This revised design (Drawing No. H-3-13314) Incorporates two 
A new entry angle f o r  the ba l l  r e l i e f  groove in  the Q-D 

This allows the  completely assercbled Q-D t o  be 
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A t o o l  was developed which can be used remotely f o r  removing the top end 
bracket of +,he Mark I-F fdel element, 
turning the  extending handles foar  revolutions w i l l  depress the Q-D buttons 
and release the  fue l  rods from the  end bracket. 

When attached t o  the  top end bracket, 

Tubing, Rod and Wire f o r  PRTR Spike Element. A shipment of 491 Zircaloy-2 
tubes and 15,000 f e e t  of Zircaloy-2 wire f o r  fabr ica t ing  the Al-Pu a l loy  
c lus t e r s  f o r  the  PRTR arr ived a t  HAP0 t h i s  month. O f  the  491 tubes, about 
108 have been inspected by Radiographic Testing Operation. 
were regected f o r  i n t e rna l  d i scont inui t ies  as determined by dye penetrant. 
About 12  tubes may be rejected f o r  having w a l l  thicknesses which a re  below 
the specif ied minimum of 0.027 inch. A n  addi t ional  gro=lp of 400 tubes are 
a t  Stores  and another shipment of 360 tubes i s  i n  t r a n s i t .  
of the  Zircaloy-2 tu3ing order has been fabricated and w i l l  be shipped 
presently.  

Seven tubes 

The remainder 

The aluminum (8001 a l loy  w i t h  0.1 geraezt. T i )  t?hing, rod, and wire which 
were purchased as standby cladding mater ia l  f o r  the PRTR first  charge fue l  
elements were received. 

U02 Fuel Development 

PRTR Fuel Elements. 
continued with major emphasis being placed on refinement of processing s teps  
t o  improve the  qua l i ty  of the  rods. 
adequate r ins ing  of etched rods before aatoclaving. 
claved rods were rejected because of white oxide fi lm. 
suspected var iables ,  the  trouble was found t o  be inadequate removal of the 
314 Building t ap  water. 
r ins ing  i n  deionize3 water and drying with clean paper towels. 

Fabrication of swaged rods f o r  19-rod c lus t e r  elements 

The mador problem encountered was i n -  
Three batches of auto- 

After t e s t i n g  

The process which produces adeqvlate r e s u l t s  i s  

The use of the  insulated tungsten electrode technique and end caps with 
outgas holes i n  both ends of the fue l  rod has provided reproducible closures.  
Of the  88 end closure welds produced during the month, only two were re-  
jected.  
was re jec ted  f o r  poor weld penetration r e su l t i ng  from incorrect  welding 
machine se t t i ngs .  

A swage feeding device which provides more uniform swaging of fue l  rods w a s  
put  i n  operation. Use of a s l i p  c lu tch  i n  conjunction with t h i s  device has 
prevented fuel rod ruptures caused by the tors iona1,force occurring when 
the dies of t he  swage machine grasp the fue l  rod. A magnetic s l i p  clutch,  
present ly  being evaluated, i s  expected t o  improve the surface f i n i s h  of 
swaged f u e l  rods. S t ra ighter  fue l  rods have resulted from pulling, ra ther  
than pushing the rods through the swage machine. Fabrication of an a l t e r -  
nate feeding device i s  near completion. This device i s  expected t o  reduce 

h e  was re jected f o r  U02 contamination i n  the weld area,  and one 

setup time and t o  a l h w  feeding of fue l  rods completely through the swaRe 
machine without interrupt ion 
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Cladding f a i lu re s  of a type not previously experienced have occurred during 
the swaging of UOg i n  0.750" OD Zircaloy-2 tubes received from Wolverine. 
The cause f o r  these longitudinal s p l i t  f a i lu re s  has not been sa t i s f ac to r i ly  
explained. Other tubing, ident ical  by all previous t e s t s ,  performed s a t i s -  
fac tor i ly .  The swageability of various l o t s  of tubing is  now determined by 
swaging a short  length of unf i l led  tubing. 

Preliminary hanger and end f i t t i n g  design work fo r  the Merk 1 1 - C  nested 
tubular f u e l  element was completed. 
closure technique t o  the 0.060" w a l l ,  in tegra l ly  ribbed, Mark 1 1 - C  tubing. 

This design adapts the  seam weld 

Fabrication Development. 
can be compacted t o  dens i t ies  as  great  as  82 percent of the theoret ical ,  
c rys ta l  density by vibratory compaction. 
ed with the  following p a r t i c l e  s ize  composition: 

Experiments revealed that fused and crushed U02 

The highest densi t ies  were obtain- 

w -6 + 10 mesh 
15% -35 + 65 
254 -200 

A one foot long 4-rod c lus te r  fue l  element containing t h i s  mixture i s  being 
fabricated f o r  i r rad ia t ion  i n  the MTR. 

A technique was developed t o  resistance weld Zircaloy ribs having rectangular 
cross-section t o  Zircaloy sheet. 
Ribbed sheet can then be formed in to  ribbed tubes. 
pursued as an a l te rna te  method of producing the desired ribbed tubing f o r  
the tubular fue l  elements. 

Conventional seam welding equ ipen t  i s  used. 
This study i s  being 

Fuel Evaluation. 
ated i n  the MTR. The s ta in less  steel clad natural  UOg element generated 

A 1.440" OD, 8" long, swaged VOg fuel element was i r r ad i -  

29 kw/ft. This i s  the  l a rges t  diameter swaged U02 rod yet i r radiated.  

Post- i r radiat ion examination of a 3-rod c lus te r  of swaged U02 (1.6 w/o U-235) 
has revealed extensive rad ia l  c rys t a l  growth, sausage-like voids, and ir- 
regular cracks, and a central  void i n  two of the three rods. 
remains t o  be examined.) 
ends of the  fue l  rods, indicating "flux bumping". 
the e n t i r e  length of the fue l .  The inside surface of the fue l  i s  regular 
and smooth. The var ia t ions i n  the s ize  and posi t ion of the core is presumed 
t o  be caused by the non-uniform f lux  obtained in  the M!t'R. 

(The t h i r d  
The cent ra l  cores a re  la rger  i n  diameter near the 

In one rod the core extends 

Post- i r radiat ion examination of the second rod from the Pu02 enriched U02 
powder fue l  element revealed a cored, s intered compact similar t o  t h a t  
previously observed. 
Columnar, rad ia l  grains were observed. 

A six-inch length of fue l  w a s  removed in  large pieces. 

A ser ies  of s i x  capsules of swaged U02 continued t o  accumulate exposure i n  
the MTR and ETR. The m a x i m u m  exposure t o  date i s  appoximately 5600 MWD/T. 
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A gamma ray absorptometer was act ivated f o r  determining density of U02 fue l  
elements. 
mately 0.3 percent i n  a 0.65" diameter swaged rod. 
used t o  determine density a t  any point along a swaged rod. 

The instrument i s  sens i t ive  t o  a density var ia t ion of approxi- 
The instrument can be 

Half-inch diameter UOg p e l l e t s  sealed i n  0.0075" wall stainless steel tubing 
were fabricated fo r  Chemical Developmmt Operation chemical processing 
s tudies .  Thirty-nine three-foot tubes were delivered during the month. 

Basic Studies. 
of a series of four extruded afid s intered kTO2 specimens having d i f fe ren t  
dens i t ies .  The work, a jo in t  HLO-EMI e f f o r t ,  has confirmed the  dependence 
of conductivity on density and has revealed a heretofore unrecognized de- 
pendence on fabricat ion method. The present res;llts serve as a bas i s  fo r  
comparison with measuraea ts  on similar i r rad ia ted  specimens. The f i rs t  
irradiated specimens were skipped t o  SMI. 

Thermal conductivity measurements were completed on the  las t  

Cinemierogra2hic s tudies  of the Sehavior of U02p A l 2 O 3 ,  MgO, Zr02, and Tho2 
near t h e i r  respective molting poigts  revealed similar dendr i t ic  c rys t a l  
growths in  all cases. 

F a c i l i t i e s .  A 3GO ampere Miller welring mtichine was ins ta l led .  Excellent 
arc: s t a b i l i t y  and accurate tiuiing control is  provided by t h i s  equipment. 
This machine w i l l  be used f o r  naking the  closure welds on the PRTR f u e l  
elements. 
operation is t he  vacum welding box witbout necessity of changing machine 
se t t i ngs  on one machine. 

Aireo arid Mil ler  welding machines w i l l  provide dual welding 

The 300-ton a%tamatfe t a 5 l e t t i n g  press  was checked out with the  vendor's 
representative.  
were pressed before changing the  tool ing t o  p e l l e t  dies. Fabrication of 
hoods and correction of several  minor def ic iencies  were i n  progress. 

A n-aker  of def ic iencies  were corrected. A f e w  U02 tubes 

The pusher-type hydrogen atmosphere s in t e r ing  f x n a e e  was operated contin- 
uously without ineident.  

S t ruc tura l  Materials Development 

Zircaloy Jacket Pdbing. The f i n a l  acceptance s aq le s  of ribbed jacket  
tubing for  the nest& tubular fuel element have been received from new 
Rochelle Tool eo. 
by t he  Thexmatool weldizlg process. 
s a t i s f ac to ry  as far as t h e  vendor's work i s  concerned. 
adequate strength,  and disturbance of t h e  tube surface i s  e n t i r e l y  super- 
f i c i a l .  

These are the  2.998" I D  tabes wi%h f i v e  ribs attached 

The welds are of 
The txbes have been examined and found 

The ribs on t h i s  tube are about O.O5O" too high. Because of e l e c t r i c a l  and 
thermal l imi ta t ions  it has not proven possible t o  a t t ach  a smaller r ib  
sa t i s f ac to r i ly .  Consequently, methods w i l l  be explored f o r  machining these 
ribs t o  ljroper hei$t. The tubes have gone somewhat out of round, although 
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the  average diameter remains unchanged. 
on a given tube i s  about 0.050". The measurements w i l l  be analyzed and ex- 
periments performed on a short  length of tube t o  e s t ab l i sh  whether they can 
be used i n  t h i s  form. 
consideration t o  modify the  machine t o  apply sp i r a l  ribs, and it i s  expected 
t h a t  a new contract w i l l  be signed by month's end. 

The maximum difference i n  diameters 

A proposal from New Rochelle Tool Company i s  under 

Modification No. 4 t o  Contract DDR-29 with Nuclear Metals, Inc. ,  has been 
signed and is  now i n  e f f ec t .  Work has started on a new generation of ex- 
truded ribbed jacket tubing. These w i l l  conform t o  the  PRTR Mark 1 1 - C  fue l  
element specif icat ions.  The t en ta t ive  schedule c a l l s  f o r  extrusion of the 
composite b i l l e t  assembly i n  mid-April and delivery of the  f irst  complete 
s e t s  of tubing by June 1. 

Zircaloy Process Tubing. 
100 PRTR Zircaloy process tubes i s  progressing sa t i s f ac to r i ly .  
extrusions are current ly  receiving the f i r s t  tube reduction. 
extrusions, wi th  the  exception of one, have been tube reduced, vacuum 
annealed, and tapered. O f  t h i s  group, a t o t a l  of 20 tubes have fa i led during 
processing o r  have been re jec ted  during intermediate insp$ctions, 13 are 
being conditioned and shipped t o  Chase Brass and Copper Company f o r  flanging. 

The contract  with Tube Reducing Corporation f o r  
The l a s t  82 

The other 53 

The method of flange attachment by Chase has been approved on the basis of 
tests performed a t  Hanford on sample flanges.  
screwing a threaded r ing  on the  end of the  tube, welding the  tube-to-ring 
jo in ts ,  and machining t o  the  required dimensions. Thus far, seven tubes 
have been flanged under the  100-tube contract .  
f i rs t  group of approximately 25 tubes w i l l  be ready f o r  f i n a l  inspection a t  
Tube Reducing Corporation i n  the middle of March. 

The method consis ts  of 

It i s  expected that  the  

In  the  tests of t he  flange design, mentioned above, two sections of flanged, 
annealed, PRTR pressure tubing were hydrostat ical ly  tested t o  failure a t  
300 C .  The table below gives dimensions, burst ing pressures, and unit 
stresses of t he  two tubes.  
s a t i s f ac to r i ly .  

The flanges withstood the  destruct ive tes ts  

Min. Wall Thickness ( i n . )  Bursting Pressure (psig)  Unit Stress ( p s i )  

0 2 4 9  
0.147 

4100 
4000 

43,400 
42,700 

Other sect ions of PRTR pressure tubing, which'were 404 reduced i n  area by 
cold working and vacuum annealed f o r  two hours at 750 C, have burs t  a t  
4200, 4300, and 4100 ps ig  with unit hoop stresses of 47,000, 47,600, and 
44,000 p s i ,  respectively.  

Aluminum Alloy Process Tubin . 
LO PRTR process tubes of C-gf aluminum alloy of T-6 temper. It appears 
t h a t  Alcoa has developed a process that w i l l  produce sa t i s fac tory  tubes. 
However, the  work has been done on the basis of a nine-inch taper .  It i s  

Alcoa is under a DDR contrcsct t o  fabricate 
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estimated that one t o  two months of addi t ional  development would be 
required t o  produce tubes of current specif icat ions,  e.g. ,  a tube 
with a 17-inch taper .  

Corrosion Studies 

Zircaloy Etching. 
i n  ni t r ic-hydrofluoric  acid e tch  solutions,  res idual  surface f luorides  
must be quant i ta t ively removed in  order t o  avoid accelerated corrosion 
during autoclaving. 
f o r  p la in  surfaces i f  very carefu l ly  controlled.  
surfaces containing crevices cannot be rinsed adequately by conventional 
techniques. Ultrasonic ag i ta t ion  of r inse  solutions has been shown t o  
iminove crevice r insing on a laboratory scale .  

Following the  etching of Zircaloy clad fue l  elements 

Conventional r ins ing  techniques are sa t i s fac tory  
More complicated 

The development of a prototype r ins ing  f a c i l i t y  f o r  w i r e  wrapped f u e l  
rods i s  now i n  progress. A preliminary laboratory system employing a 
cy l indr ica l  u l t rasonic  transducer operating in a flow of deionized water 
was tested on 11 wire wrapped fue l  rods. The fue l  rods displayed only 
a few whi te  "acid s t a ins I1  i n  the  crevices after autoclaving. However, 
a l l  the rods exhibited a uniformly d is t r ibu ted  grey cas t  i n  the normally 
very black oxide on the  p la in  &faces. The exact source of the grey 
cas t  i s  not ye t  known but  could have resulted from cavi ta t ion dwage t o  
the  surface'metal o r  post-rBnsing contemineMon fr6m lsboratory f'umes. 
Since t h i s  grey cast has n E S e e n  abserved w i a  other ullE,rasonie!ally- 
r insed pieces,  i t b  Porlnatibn- can probably %e g o i d e d  by- Contrrol 
of conditions. 

Radiometallurgy Laboratory Studies 

Attempts t o  obtain fractographic samples of Al-Pu were unsuccessful 
when f rac tur ing  operations t r i e d  a t  l i q u i d  nitrogen temperatures re- 
sulted only in  bending the samples. 

Examination of the PuO2-UO2 powder, 3-rod c lus t e r  fue l  element (GEH-4-28) 
continued. The oxide i n  two of the  rods showed a d r a s t i c  density in-  
crease with the  oxide contracting upwards i n  t he  fuel rod t o  produce a 
3/16" diameter axial hole. Samples cut  from a 4-rod stainless steel 
jacketed, sol id uranium core c lus t e r  element were polished and examined. 
Metallography and the  col lect ion of f i s s ion  gas were completed from one 
rod of a 3-rod swaged U02 f u e l  element (GEH-4-33)' 
clusions from t h e  above Radiometallurgy s tudies  are reported in  detai l  
i n  connection with the  respective development programs. 

Results and con- 

Thermal Hydraulics Studies 

Ins t a l l a t ion  of t he  e l e c t r i c a l l y  heated mockup of the  Mark 11-B fue l  
element was completed, and experimentation was i n i t i a t ed .  Flow and 
temperature d is t r ibu t ions  throughout t h e  element were obtained f o r  tube 
powers in  the range between 150 and 300 KW when the t o t a l  flow, system- 

&?' 
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pressure, and i n l e t  water temperature were held constant a t  127 g p m ,  
1075 psig,  and 478 F. 
very close t o  design conditions. 
1075 ps ig  with the  flow gradually reduced t o  t h e  point where bulk 
boi l ing  was i n i t i a t e d  a t  the end of the tes t  section. No serious var- 
ia t ion  i n  the  flow s p l i t  between flow channels w a s  experienced, and 
there  were no indications of hydraulic i n s t ab i l i t y .  Plans were made 
f o r  similar experimentation a t  higher heat generation rates. 

I n  a l l  cases flow s p l i t s  and temperatures were 
One run was performed a t  300 KW and 

Fabrication of the  p e r t s  f o r  an e l e c t r i c a l l y  heated mocku? of the Mark I 
fue l  element was completed. 

Modifications t o  the v e r t i c a l  section of t he  high pressure heat t r ans fe r  
apparatus were s ta r ted ,  t o  allow ins t a l l a t ion  of the  tes t  sections de- 
signed t o  study subcooled burnout f o r  the  PRTR fue l  elements. 

Equipment w a s  set up and operated t o  tes t  the  res2onse time character-  
i s t i c s  of a prototype strep-on thermohm fo r  the PRTR. I n  general, t he  
response times ranged from 18 t o  22 seconds f o r  a 63'percent response 
t o  a s tep change. However, an oxide fi lm w a s  noted between the  thermohm 
and the  pipe w a l l ,  and it w a s  thought that the  response times had been 
slowed accordingly. 

Revised water loss calculat ions fo r  a complete par t ing of the  top 14-inch 
header of the  PRTR have been completed. 
down w i l l  occur i n  the  reactor l e g  i n  16.4 seconds and i n  t he  heat ex- 
changer l e g  i n  6.8 seconds. After blow down of the  reactor  leg,  it i s  
estimated t h a t  steam w i l l  pass by the  fue l  elements f o r  an addi t ional  
18 seconds. Thus, 34.4 seconds after t h i s  assumed piping f a i lu re ,  the  
f u e l  elements w i l l  be surrounded by a stagnant stew atmosphere. 

The r e s u l t s  indicate  t h a t  blow 

The results of these calculat ions are pa r t  of the  information being 
supplied t o  BMI i n  t h e i r  evaluation of fue l  element tem9eratures 
following various piping f a i l u r e s  f o r  the  PRTR. 

Mechanical Equipment Development 

Design Test PR-1 - Discharge Operation Mockup. 
fo r  t e s t i n g  the  charge-discharge machine was begun. 
be in s t a l l ed  over the  Process Tube T e s t  Shaft i n  t he  314 Building. 

Scoping of the mockup 
The mockup w i l l  

Design Test PR-10 - Primary Loop Mockup. Three cold performance tes ts  
of t he  full s i z e  PRTR pumps were completed, using separate pump cases 
and impellers. The i n i t i a l  ga l l ing  d i f f i c u l t y  during the  f i rs t  cold 
performance t e s t  was corrected by increasing the  clearances a t  the 
thermal barrier t h r o t t l e  bushing. One pump case i s  being retained a t  
the  Byron Jackson Pump Cainpany's p lan t  f o r  t he  hundred-hour hot tests 
of t he  pumps. The second case has been received and i s  being in s t a l l ed  
i n  Phase I1 of the  Single Tube Prototype Mockup (STPM). 
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Severe cracking occurred i n  an  eight-inch s t a in l e s s  steel weldneck flange 
as it v a s  being welded t o  t h e  eight-inch 2rFmary pum? discharge check 
valve. A new flange has bee3 ordereci, and completion of the  STPM w i l l  be 
delayed approximately two wexs .  As dye penetrant and radiograDhic t e s t s  
revealed cracks i n  two 2-1/2-inch flanges, a l l  stainless steel flanges 
used i n  the STpEf w i l l  be radiographed, both Sefore and after welding. 

Design Test PR-13 - Injecf icn PUUF Test. After 221 hours of operation, 
the f i r s t  routine maintenance inspection of the  inject ion pump revealed 
ga l l ing  of the babbitt  bearing in se r t s  and t h e  presence of f i n e  steel 
p a r t i c k s  i n  the p m ~ ' s  o i l  systez.  Tne. 17-7 Pa s t a in l e s s  s t e e l  plungers 
were also b a C y  scor%d0 rJses-mably Sy the  te f ion  impregnated asbestos 
packing. 
bringing m e  L40-C stainless s t ee l  Plungers and a d i f fe ren t  type of 
packing t o  ias ta l l  i n  the  sscond inject ion pim2- A s  soon as the replace- 
ments have 5eei rage, the sexon2 inJez t io i  ;-- w i l l  3e tes ted .  

h engineer from t h e  vetldor w i l l  insFeet the  f i rs t  pump and is  

3 e s i p  Test  PR-29 - %lar,d=.ia Zharsc te r i s t ics ,  
d.ms valve syn:kocizatiox t o  FPCVide the  imtantaneous opening of two, 

Work was com2leted on 

three, o r  four Pang valves. 
have bezn eoqle ted . ,  and the  high s p e d  rcovie f i l E  i s  being processed. 

The dump tests,  using these valve combinations, 

Design %st F3-& - Shroia3. ?&>e 3ellows. 
Master P r c d x t s  Cmgacy were im;ec:eiI a f sa r  corrosion t e s t ing .  
p l y  of the bellows ha5 r-J;%ze!I: an2 t k  bellows Were rejected.  
t e s t i n g  of t h e  six-inch bellotrs from the Solar Ai rcraf t  Company indicated 
t h a t  t h e  bellows were too stif:, as they fa i led  after only 4000 cycles.  

5 2  six-inch bellows from the 
The inner 
Flexure 

Design Test PR-4C - S2im Ccn',rol Hc:kll-=. 
cootrol rod concept w a s  received? and two short  tes t  sections fabricated 
f o r  gre i ix inary  study. (21s test  sectior, w a s  fabricated wi%h cobalt  w i r e  
imbedde.3. i n  the kuoyant F o m s i l  raterial .  
made by flaee sprayfrlg the royal? on the  Foamsil. 

The material for  t he  f loa t ing  

The second tes t  section was 

Two eigbt-fcot long lea?. smews were received. 
ins ta l led  i l z  a ZOCkUF of t he  ',7ositivz 3rive conceyt of t he  shim control 
sysferr; e 

These screws are being 

BesigsL Test PR-50 - Reactor Pi2ing Seal Test.inq. 
Process Td.e Assezl-ly "C" was com2le'ied and hydrostatic tes ted .  

The fully prototype 
The 

nozzle cap seal leaked m d e r  hydrostatic tes t ingland i s  being a l t e r ed  
t o  prcvide a t i g h t e r  seal. 
leak  t i g h t .  
coEFletion of hydrostatic tests. 

All other water seals and all gas seals were 
This process tube assez5ly w i l l  be in s t a l l ed  on -0-7 upon 

Design Test PR-51 - Resetor Piping Structural  In tegr i ty ,  
ou t l e t  Jumper-header j w e r  com2inatioc has been in s t a l l ed  on the flexure 
cycling I C O ~ ~ J F  f o r  hc t  t e s t i n g  04 t h i s  canbination. 
apaaratcs i s  95 Fercent cm2letP; and, i n  azce2tance tes t ing,  has been 
oSerate3. ap t o  250 F and 1000 F s i  w i t h  no d i f f icu l t ies .  

The shortest  

The j-mper heating 
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Design Test PR-52 - Process Tube Thermal Cycling and Pressure Testing. 
The full  s ize  process tube assembly successh l ly  passed additional hydro- 
s t a t i c  t e s t ing  and br ie f  thermocycling t o  475 F a t  830 p s i  pressure. A l l  
water and gas seals  were leak t i g h t .  
w i l l  s t a r t  on March 2. 

Testing a t  f u l l  PRTR conditions 

Design Test PR-80 - A i r  Cooling Duct Test. 
air duct mockup w a s  completed. 

The detai led design of the 
Fabrication i s  currently 35 percent 

complete. 

Single Tube Prototype Mockup. 
has been ins ta l led  i n  Phase I of the mockup. This pump was successfully 
tes ted  i n  the STPM t o  530 F, 1125 p s i  suction pressure, and 150 gpm flow. 
The leakage r a t e  from the primary mechanical seal  was 0.3 gallon per hour 
during isothermal operation of the mockup a t  525 F. 
of the pump w i l l  begin on March 2. 

The prototype PRTR pump was received and 

Continuous t e s t ing  

Inconel "X" Supercr i t ical  Pressure MockuE. 
leased upon the breakage of a tube a t  supercr i t ica l  conditions, a s ta in-  
l e s s  s t e e l  tube w a s  ruptured a t  1100 F and 4500 p s i .  
were present.  
rent ly  being tes ted  a t  1100 F and 4500 p s i .  

To determine the force re- 

No adverse forces 
Inconel "X" tube was ins ta l led  i n  the mockup and i s  cur- 

Zirconium Tube B u r s t  Tests. 
and 600 F w a s  conducted using B-D-F s i ze  Zircaloy process tubing. 
en t i r e  two-foot t e s t  section completely shattered. 
obtained from a burst  t e s t  a t  2750 p s i  and 600 F. 

A loca l  overheating rupture t e s t  a t  3000 p s i  
The 

Similar r e su l t s  were 

Reactor Technolorn Development 

Process Instrumentation. 
flow transmit ters  f o r  PRTR was issued. The t ransmit ters  w i l l  continue 
t o  be evaluated on extended l i f e  tests and on prototypical flow loops. 
The two Pane l l i t  un i t s  a r e  on a l i f e  cycle t e s t ,  and one of the two has 
accumulated over 1-1/4 mill ion cycles without apparent damage. 

The f i n a l  report  on the design t e s t  r e su l t s  on 

The f i n a l  report  on the design t e s t  r e su l t s  on resis tance temperature 
detectors was issued. 
long as it I s  prac t ica l .  
indicated a s igni f icant  increase i n  response time a f t e r  the uni t  had 
been exposed t o  radiat ion and high temperatures (725 F) . 

Testing w i l l  continue on these uni t s  a l so  f o r  as  
A response time test repeated on one uni t  

A capacitance probe and the associated instrumentation has been assembled 
t o  demonstrate a method f o r  checking the  r a t e  of drop of the D20  i n  the 
calandria of PRTR a f t e r  a scram. 

Reactor Safety and Hazards Review. 
t o  develop process specif icat ions which w i l l  be included i n  the PRTR 
f i n a l  hazards review report .  

Work was i n i t i a t e d  during the month 

1 2 4 0 b 9 5  
UNcLASsIFm 



UNCLASSIFIED A- 30 HW-59463 . 

I 

A rough draft report  on a study of a l t e rna te s  t o  containment fo r  possible 
appl icat ion t o  PRTR and other similar reactors  i s  being c i rcu la ted  for  
comment. It i s  planned t o  have +,he report  ready f o r  publishing by mid- 
March. 

Information i s  being extracted from the  l i t e r a t u r e  on the  safety and 
hazards aspects of various reactors  f o r  comparison t o  PRTR. 
has been obtained on Dresden, ARPR, PWR, Yankee, and EBWR t o  date.  

Information 

Battelle Memorial I n s t i t u t e  i s  progressing on a research and development 
contract  which a l thor izes  a s t ~ 5 y  of possible loss-of-coolant incidents 
f o r  the P R D .  Under t h i s  contract  fozr loss-of-coolant incidents w i l l  be 
analyzed 

1. A double 14-inch top h e a h r  break. (Defined as complete 
rupture of the toz 14-ineh header, with the  ends of the 
pipe offse? such that the  flow of coolant from each end 
does not i n t e r f e re  with flow from the other end.) 

2. A single  14-inch top header break. 
i n  the  14-inch top header with an equivalent diameter of 
14 inches.) 

(Defined as a rupture 

4. A b o t t m  process t.u-2.e j -npr  rqtTxea 

PRTR Physics. 
analysis  of the  PRTR, a r q o r t ,  W-59373, "Trie Effect of Moderator Height 
on Reactivity and Vert ical  5'1-JC 3is f r ibu t ion  in  PRTR," has been prepared 
and w i l l  be issued short ly .  

The whole-reac.,tor e f f e c t  of xenon on r e a c t i v i t y  i n  the PRTR i s  being 
determine9 i n  a =ore detailed fashion asislg the "GE3N" o r  analog computer. 
Where formerly an average f lux ha3 Seer. ascribed t o  the reactor  as a whole, 
the value of the fl;uc i s  now beir-g sq$ ied  f o r  each of s i x  natural regions 
i n  each v e r t i c a l l y  symmetrical half  of t he  reacfor.  
i n  t he  xenon y ie lds  of Pi aad U are now act-outed f o r  i n  the analysis .  

As a r e s u l t  of a r e z e 5 l y  comzleted three-group ve r t i ca l  

Also, the difference 

Calculation has been comFleted 02 t he  radiat ion e q e c t e d  i n  the  gas loop 
resu l t ing  from gaseous diffusion of f i s s i o n  products. T h i s  work w i l l  be 
reported shortly,  together w i t h  t h e  coiqleted calculat ion of radiat ion 
from fue l  de'bris in  the  gas loo? f i l t e r .  

Fast  Reactor Conce2tual Desi@ Studx. 
sodium cooled fast reactor  u t i l i z i n g  small spherical  fue l  elements has 
been i n i t i a t e d .  
selected as a design bas is .  
i n  fast reactors ,  l a rge  sodium flow rates are required. 
indicate  t h a t  t he  pressure dro? across the core would be qui te  high f o r  
spec i f ic  powers approaching one mgawatt Der l i t e -  of core, and an 

A conceptual design study of a 

A un i t  t o  provide about 300 thermal megawatts was 
Because of the  high spec i f ic  power inherent 

Calculations 
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invest igat ion of the  optimum balance between specif ic  power and pressure 
drop i s  being carried out.  
neutron-group model including ine l a s t i c  sca t te r ing  resulted i n  a t o t a l  
conversion r a t i o  of core plus  blanket of 1 . 4  and a c r i t i c a l  mass of 535 
kilograms U-235 

Preliminary calculat ions using an eleven- 

Design Development 

Phase I PRTR Construction Status .  The Phase I PRTR contractor is  approx- 
imately 7% completed versus 8gP$ scheduled. Erection of the dome w i l l  
be completed except f o r  the top "dollar" p l a t e  by the end of the f i r s t  
week i n  March. 

The main personnel a i r lock  has been moved into posi t ion.  
ha l l  crane has been set in to  posi t ion inside the containment vessel ,  
on temporary shorings. 

Phase I1 PRTR Construction Status .  
completed versus 80$ scheduled. 
the  instrument shop t o  provide addi t ional  control room space fo r  experi- 
mental loop panels. 

Phase 11-A PRTR Construction Status .  The Phase 11-A PRTR contractor i s  
estimated t o  be 4 3  completed versus 3% scheduled. Di f f icu l ty  w a s  en- 
countered on t h e  leak tes t  of the 36" corrugate2 pipe between manhole #3 
and the o u t f a l l  s t ructure ,  because the f i t -up  a t  the  three-piece j o i n t  
points  w a s  not consis tent .  
t o  t es t  coat th ree  sections of pipe.  
t h i s  tes t ,  the  j o i n t s  w i l l  be coated on the  inside of the pipe i n  order 
t o  reduce the  leakage t o  an acceptable point .  

The reactor  

The Phase I1 PRTR contractor i s  74% 
A design change was issued t o  re locate  

The contractor has been issued a design change 
Assuming sa t i s fac tory  r e su l t s  from 

Phase I11 PRTR Construction Status .  
Hayward &Tyler submersible pumps as an or-equal t o  the  Byron &Jackson 
pumps specified.  
formation. 
feet measured a t  t he  pump bowl whereas t h i s  amount is required a t  the 
discharge flange. A meeting was held the  l a s t  of t he  month w i t h  repre- 
sentat ives  of the  Phase I11 contractor and Hayward & Tyler pump manufac- 
t u r e r s  i n  which they indicated t h a t  they could resolve a l l  items t o  our 
sa t i s fac t ion .  Based on t h i s ,  t en t a t ive  approval was given f o r  a water- 
f i l l e d  motor as a subs t i tu te  f o r  t he  Byron & Jackson o i l - f i l l e d  motor. 

The contractor submitted data on the  

This material was returned not approved f o r  lack of i n -  
' Pump performance curves were submitted showing a head of 150 

Design Analysis. 
PRTR has been completed. 
results of t h e  study and recommending t h a t  pressure relief mechanisms 
be added t o  minimize damage t o  the calandria and moderator storage tank 
In the event of a leak. 

A study of events following a process tube leak  i n  the  
A report  has been prepared presenting the  

A study of piping s t r e s ses  throughout t he  PRTR primary cooling system 
was begun. 
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Process Tubes. Minor dimensim and tolerance revisions have been made 
on the process h k e  as agreed on wlth the nanufaeturer. A revised flange 
design was tes ted  s a t i s f a c t o r i l y  a33 approved for  c o n s t r a t i o n .  

I n s t m e n t a t i o n  and Control. The aLtomatie cont ro l le r  design was received 
from Minneapolis-Honeywoll and reviewed. 

A document covering thc djmamie control charac te r i s t ics  of the PRTR was 
completed. 
reactor  syste2c over the pas t  year. 

The dociment zovers tho s y s t m  analysis work done on the 

The fue l  e l a e n t .  rustla-e detection systez design c r i t e r i a  was issued f o r  
coment  

An IBM-650 prograrr f o r  e v a f a t i n g  fuel e l e m n t  heat t ransfer  transients 
w a s  e o q l e t e d  a r d  +,estt?d, P r e l a i n a r y  seszrlts indicated that t h e  heat 
t ransfer  l a g  was ap?a??otly only ose t h P d  as la rge  as had been assumed. 
Sinze the EM-650 coq-d.2;?g time w a s  rsthir long f o r  each solution ob- 
tained, it was decide3 t o  rc.-crogmz t h e  p r o b l e ~  f o r  t he  IBM-709> and 
t h i s  work i s  m r e n t i y  xdcr way. 

Shielding. Revision of" the sid? sh ie ld  drawings t o  eliminate the  water 
f i l l e d  moat and t o  s u % s t L t - ~ t e  mova3le lead 2oors has been completed. 

A revision t o  =.iangE ZYOE a or.cc-t_h.rclrg-'l cooling system for the top and 
bottom sh i s l9  t o  a re:iszi!.a?ing sclolilg system has Seen prepared and 
approved 

Fuel Elezent Exazinaticr Bac2lifgr. 
a d  construc5ion of shc f r b s r y  Y a x > d a t o r .  
the W. F. aE3 C o b  Sarnes 2m;any. 

23-z k i d s  were received f o r  t he  design 
Tine apparent low bidder i s  

Load Out  Eqzipzen+. 
Preparatior? OS t.be fir,al issic;, f x l x i i n g  scope drawings, was s ta r ted .  

A cozz%-it issc? cf t h e  design c r i t e r i a  w a s  completed. 

Plutonium EaSrieation P i i o t  Plant  

Phase Ii Construction. 
a t  77$ compared with 86$ sc3e$iled0 
Company's request f o r  a t h e  cx?ecsion of 14 days, based on alleged delays 
as a r e s u l t  of r a o v i n g  a design "hold" on cer ta in  f loo r  exhaust f i l t e r  
boxes, w i l l  be granted. 

Coqle%ios of Phase I1 construction is  estimated 
It a2pears that Hoffman Construction 

The appearance o'f t h e  chemical-resistant coating aspl icat ion i n  Room 132, 
the swage rooo, i s  poor. 
able defects,  s o m  of which have been corrected. 

Impect ion has shown a number of non-decontamin- 

Phase I11 Construction. 
contract  w i t h  a b id  of $287,800. 

%crge Grar.t Com?any was awarded the  Phase I f 1  
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Procurement. Procurement s t a tus  may be summarized a s  follows: 

41 purchase orders and one design contract have been 
placed, to ta l ing  $ 734,000 

7 requis i t ions a re  i n  bidding, estimated a t  291,000 
1 requis i t ion is  being prepared, estimated a t  150,000 

Total $1,175,000 

Requisitions f o r  the s in te r ing  furnaces and accessories were prepared and 
processed. 

Scope. 
press was deleted from the project  scope. 

Hooding f o r  the 20-inch ro l l i ng  m i l l  and the l25O-ton extrusion 

A neutron burst  radiat ion detection system fo r  the FWP was added t o  the 
scope. A scope revision t o  include an etching f a c i l i t y  has been requested. 

Phase I11 Design. 
oxide l i n e  were completed, changing t h i s  instrument from an ionization 
chamber detector t o  a s c in t f l l a t ion  detector.  

Design revisions t o  the  ganma absorptiometer for  the 

Ins t a l l a t ion  drawings f o r  the 20-inch ro l l i ng  m i l l  and the l25O-ton 
extrusion press a re  scheduled f o r  July, a f t e r  receipt  of vendor designs 
f o r  these la rge  equipment pieces. 

2. BASIC SWELLING STUDIES PROGRAM 

Mechanisms and Theory. 
physical means f o r  studying cer ta in  aspects of swelling, namely, the 

Optical and electron microscopy afford a d i r ec t  

number and s ize  of pores in  uranium. Holes wi th  diameters between 0.1 
and 0.5 micron have been detected i n  the longitudinal section of the  cap 
end of a rod i r rad ia ted  a t  approximately 400 C t o  a burnup of 0.2 a/o, 
fram which specimens w i l l  be subjected t o  post-annealing studies.  
graphs from a ve r t i ca l  and horizontal t raverse  of the cap section a re  
being analyzed f o r  changes i n  the s i z e  and number of bgbble holes a s  a 
function of distance from the  cap and cladding. 
of a coaxial fue l  specimen i n  which the inner member had attained tem- 
peratures near the  melting point has been examined f o r  bubble s izes .  
Large bubbles w i t h  diameters as great  a s  40 microns were present i n  the 
ho t t e s t  regions and t h e i r  s i ze  decreased t o  0.5 micron in  the cooler 
regions. 
ho t tes t  region a s  in  the cooler region. 

Micro- 

A longitudinal section 

As many small 0.5 micron diameter holes were found i n  the 

Diffusion of gaseous f i s s ion  products through the uranium l a t t i c e  i s  
important i n  both the r a t e  of formation and the r a t e  of gas pressure 
increase i n  pores. 
a r e  therefore being made. 
s tudies  have been completed and submitted t o  Technical Shops f o r  fabr i -  
cation. 

Studies of the diffusion of xenon through uranium 
Design modifications of equipment f o r  these 
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Graphite Studies 

PRTR Press-c ize3  Gas-C3olF.r.l Loo-, Paci l i tx! .  
of t he  design c r i t e r i a  aEd cf seo=;e drawings were issued and reviewed 
during the  month. 

In order t o  assure a d e q a t e  7roteet ion t o  the  a l - a i n m  shroud tube 
surrounding the in-reaz+,or t e s t  section of t he  loop, it w i l l  be necessary 
t o  provide a f l e w  of eoclant gas i n  tke  amulus  surrounding the  tes t  
section. F r e l k i z a r y  s ~ & : ~ E s  i r d i c a t e  that it. i s  feas ib le  t o  u t i l i z e  
the  hellum gas S$zwce=l t h ~  s h r r ~ i  t-&e an3 the  tes t  section as the coolant, 
withoat  yrcvidlng an ad t i s fana l  cooling annulas. Scope design i s  proceed- 
ing on t h i s  t a s i s .  A 3Iwer and heat exchanger has been added t o  the loop 
equiFEent, t o  Zircda: L? the  ?.el: m thro-q-2 annulus 

Cormcent issues  of all sections 

The gas l cop  w a s  ~ n i t i a l ; ~  SST;E< t o  have arr oiltvlet gas tezperature of 
1100 Po With %be t ~ ? ~ 3  iz gas i o o i e j  reactors  towards higher tempera- 
tures ,  tLe f e a s i h i i i t y  ~f lacreasing the  gas loop Gutlet temperature was 
investiga'ed0 9y 1si2g -xcr~s l -X ir tne heat exchangers, in-reactor 
t es t  section an2 c- i - lo+ ;~ ; izg ,  it aggFars l i k e l y  tha t  a 1500 F o u t l e t  
gas teqera5ir.e as7 be a:t,arqec?c 
flow of l5,CQO ? g a d s  Q? c.arlzon 6i3tiih ser n o x  reEain unchanged. The 
tesz secflor r-xr&ixg ?:-.-aA<- 75.3 rsac';cr w i l l  consis t  of two concentric 
Imonei-X t - L % s  L-LT:~ t:i an- 2 a s  gas sTar.e grcvlding t h e m  insulat ion.  
Flow i n  t h  v c r t x a l  t?s+ s~:?im w - 2 1  bf! frox top t o  bottom of the  reactor 
tk-oi& tke  iiz-ox T2Y?.2=i::-TA :Z2 
flow i r r  tze axIla=.  s;3:? - :~ tveez th.5 G ~ ~ E . S  Iczcnzl-X tube a d  the aluminum 
shrogd vibe of thp  rear to r  a:= ':sing :zvestigase5. 
c r i t e r i a  and scope drawings 5y t^ne 3esigr Developrent Operation i s  in  
progress 

-. 
"nc rrar.2i-m s ressure  of 500 p s i  and 

t A e 0  Methols of providing gas coolant 

Preparation of design 

Gamma Irradiat 263 F T - S C ~ : : ~ ~  
gamza radiatioYL 
grapyitz a+, FOOX t e z z e r a t u x  wk:! ~ o ~ i z e 3  an3 excited in  a gamma f i e l d .  
As the  t e z p e r a t z e  i x r x s e s  r a  the goir;+ where thermal reaction r a t e s  
become sigzdfinant ,  radiszlon-activated aci thena l ly -ac t iva t ed  reactions 
both become kqorta:;s. I r is  i s  oftor, t he  tm3eratzlre range i n  which a 
reactor  coolant i s  exp::e3 t o  sewe. The effect, on the reaction rate 
of ten?eratqwe, press-zej  radiat ion fnrccsi ty ,  s q l e  geometry, flow rate, 
and 9atu-e of The g r s y ' n f t ~  i s  r e l a t ive ly  =~n_b_llown i n  th i s  temperature range 
f o r  -,rosyective cccl&r;ss. %e construction of ari i r rad ia t ion  f a c i l i t y  f o r  
t he  study of sme cf  these varia??les has been started. 
be located i n  t he  3730 S u i l l i n g  an9 w i l l  consis t  of a 14-foot deep, seven- 
foot  diameter Tank below T ~ O  floor, w t t h  a 42-inch high res t ra in ing  w a l l  
above the  floor le.ve:, 
of nine-inch icng stainless steel clad rods w i l l  be placed a t  t he  bottom 
of the  water-filled tank. 
high l e v e l  i r radiat ior ;  f a c i l i t y  f o r  the gas-graphite studies.  

?as-graphite reactions a re  accelerated by 
Zor ex-az;;;e, oxieizing gasss (CO2, 02, H20) reac t  w i t h  

The f a c i l i t y  w i l l  

A l5,gOC C u r i e  co3ait-60 ganma source i n  the form 

Icis w i l l  provide a much needed, f l ex ib l e ,  

UmcLAssIFIED 



I ._ 
UNCLASSIFIED 

Graphite Oxidation Studies. 
Cog a t  various temperatures a re  being continued. 
.turned t o  CSF graphite, and the f i r s t  sample has been oxidized a t  700 C 
fo r  715 hours t o  a t o t a l  loss of 0.87 percent of or iginal  graphite weight. 
The l i n e a r  portion of the weight loss curve showed a loss  of 6.78 x 

Weight loss studies  of graphite oxidized i n  
Attention has been 

10-6 @/gm hr. 

Present weight l o s s  studies of KC graphite were terminated w i t h  com- 
pression strength measurements. 
cylinder was cut  in to  two one-inch lengths and the ends were polished. 
Similar samples were prepared fram associated unoxidized spechens of KC 
graphite, and a l l  samples were tes ted  mder  the same conditions of cross- 
head speed. For the unoxidized samples of KC graphite of t h i s  s ize  the 
average break-point strength w a s  3,955 pounds per square inch. This was 
decreased by about 6.5 percent f o r  each percent weight loss  by oxidation 
which compares favora3ly with published results (HW-42498) of studies of 
graphite oxidation by oxygen. 

Each two-inch long by 0.42-inch diameter 

Testing Methods for  Coated Sraphites.  
measurement of the properties of any material  is  the developoent of 
adequate t e s t ing  methods. Si l icon carbide, a s  applied t o  graphite, i s  
dependent on several fac tors  f o r  i t s  effectiveness as  a protective 
coating. 
cracks. 
f r m  strain e f f ec t s  under thermal cycling s t r e s s .  
the coating must be r e s i s t an t  t o  radiation damage and undergo no major 
physical change up t o  1000 C i n  an oxidizing abosphere.  
methods fo r  measuring these conditional properties a re  under investigation. 
The progress t o  date  i s  l i s t e d  below along w i t h  discussions of the expected 
methods of approach. 

A necessary condition for  the 

The surface of the coating must be continuous and without 
The carbide-to-graphite bond must be strong and re la t ive ly  f ree  

For nuclear applications 

Development of 

1. 

2. 

3.  

V i s u a l  inspection and micro-photography: 
of the coated material  w i l l  include e m i n a t i o n  fo r  gross de- 

The f i rs t  inspection 

f e c t s  and stereo-photography f o r  characterization of surface 
defects.  

Heat sta’lsSl.ftx: This tes t  has been t r i e d  on some samples of 
coated material  from the National Carbon Company and w i l l  be 
used an a l l  other coatings a s  they a re  received. The sample 
i s  placed in a quartz tube and heated f o r  f ive  h a u s  a t  1000 C 
i n  a helium atmosphere. 
of the sample a re  determined u n t i l  the  s a q l e  reaches a s tab le  
condition. 
is noted. 

T h e m  cycling: 
the e f f ec t s  of thermal cycling. A coated graphite sample was 
placed i n  a quartz tube and heated by induction using a Lepel 
induction furnace. The conditions of the tes t  were such t h a t  
the sample changed from room temperature t o  9 0  C i n  15 seconds. 
The coating appeared continuous except f o r  two regions where 

Physical dimensions and weight changes 

Any visual  change in  the condition of the sample 

A t en ta t ive  t e s t  has been devised t o  measure 
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4. 

5 .  

rapid expansion of absorbed gases raptured the  graphite body. 
Alt.hough t h i s  test. is  more s t r ingent  than would be required, 
it appears that, under controlled conditions, it w i l l  provide 
a good method f o r  measuring the s i l i con  carbide-to-graphite 
bonding s t recgth.  

Oxidation resis tance:  Equipment i s  being constructed fo r  mea- 
s w i n g  the oxidation resis tance of the  carbide. The method of 
approach i s  the  saae a s  is being presently used f o r  graphite 
oxidat ion work 

Other tests: Z t  i s  ,expected that other tests t o  determine 
nuclear p ' z i ty ,  gas permeability, and radiat ion damage changes 
w i l l  have te 3e developed i n  the  fi l tare.  

D. CUSTOMER WORK 

RadiometallarRical E m 2 n a t  icns 

I & E Xole Fai lure  - 2582-e [REI-249). 
from Tube 25824 was sxazlined as a "cear f a i l w e " .  

Another I & E enriched fue l  element 
Examination of wafers 

cut  from the  elemen% has S Q O ~  t h a t  t he  inner q i r e  was corroded over an 
axial  length of a-bout two i x h e s ,  tu+, only 01: one-half of the  sp i re .  The 
corrosion area starts aks.Jt l - l / h  inches frm the  female end of the  element. 
Wafers take3 frm 'roth e y w a e s  o? tnz corro3eS area revealed the  presence 
of a large water cnanz?; i r ?  +,ne AlSi l aye r ,  
wafer closest t o  t he  Eexale end show25 t n a t  tne ' traze layer  around the  sp i re  
had broken away from %be w a n i m  core and t h a t  t5is separation extends almost 
completely aromd tno s>ir?& Alsc, a gossiS1e tear ing  type crack i n  the  
jacket w a s  seen i n  tne  centor  of ths  corrosion area. Exanination of t h i s  
eleaent i s  cant iniing 

Detailed examination of t he  

Examinatioc of Dq~leteJ. ';razlf-,nl: [RM-2531. 
f r m  253-D, an I & E elmest, f ro3 ,"r-IP-132-ACJ wki-sh had s-uffered an 

Exaxination of t he  female cap 

in te rna l  tube r - q t - . e  half  way dew. ',he element, has revealed the  probable 
water en t ry  s i te .  A t  a pcint  Jus5 below the  outer weld bead, a welding gas 
bubble was found with a ~ ic-h .o le  penetration of t he  can w a l l  a t  that point .  
The teqeratures of the a:-mfnm can w a l l  and cap a t  t h i s  point were qui te  
high, since t h e  AlSi  is almost completely diffused in to  the  can w a l l  and 
cap, and the  grain s t r r ic t -ue s 'nroulding the  gas bubble i s  both columnar 
and of very la rge  s i ze .  
ly ing  13 t h e  AlSi l ayer .  
the  sp i r e  from t h e  rptlptrrpe area t o  t h e  female cap. 

T'ae underside of t he  caF shows a water channel 
Tne water channel had previously been traced up 

Metallogra2i-iy Laboyatorics 

Uranium canned i n  zirconium o r  coupled with zirconium i s  d i f f i c u l t  t o  
macroetch. The e f f ec t  of t he  zirconium i s  t o  a l ter  the  etching charac- 
t e r i s t i c s  of uranium i n  svch a way as t o  make it extremely d i f f i c u l t  t o  
del ineate  the  desired macrostruet-we. A modified br ight - f ie ld  macro- 

UNCLASSIFIED 
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e tch  w a s  devised which w i l l  reveal t he  grains and flow l i n e s  i n  the uranium 
and a l l e v i a t e  t he  d i f f i c u l t i e s  encountered previously. 

A procedure has been established f o r  polishing both the unirradiated and 
i r rad ia ted  samples f o r  t he  KAPL program. The a c t i v i t y  of the i r rad ia ted  
samples although of a r e l a t ive ly  low l e v e l  c a l l s  f o r  a minimum of exposure 
time f o r  the  operator.  The time l i m i t  i s  provided f o r  by maximum u t i l i z a -  
t i on  of a Syntron vibratory polishing machine in  which no operator contact 
I s  needed during the  polishing sequences, and the  specimen i s  shielded by 
a sample holiter. 

Samples Processed During the Month 

Total samples processed: 271 

Photographs : 

Micrographs 240 
Macrographs 2 2  
Total 33-9 

Manager, Reactor and Fuels Research 
and Development 

7 2 1 i 0 1 0 3  
UNCLASSIFIED 
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PHYSICS AND INSTRUMENT R E W H  AND ~VELOPMENT OPERATION 

MONTHLY REPORT 

FISSIONABU MAmIAIS - x)OO PROGRAM 

mIs - 
Nuclear Safety i n  the Fuels Preparation Department 

A t  the request of FPD, nuclear safety fo r  the off-site shipment of 1.6@ I? 
washers (2500 lbs . )  was studied. 
the minimum c r i t i ca l  mass for  fuels of this enrichment. 
be shipped by commercial r a i l  transportation with the ~ormal freight car 
loadings. 
in one sh ipen t  (2 boxes) under the following conditions: 

35 
This is  about a factor of 4 greater than 

This material is  t o  

It was determined that the t o t a l  number of washers can be shipped 

1. The washers are placed i n  iron tubes (2-inch I.D. x l/b-inch w a l l  
t h i c b e s s )  . 
The tubes of washers are packed i n  two boxes, 12 inches x 1 2  inches 
x 7 feet. The 12-inch dimension i s  a maximum; the 7-foot dimension 
was se t  as the maximum length box the railroad company would take. 

2. 

3. The box of fuel should be centered i n  another container so that the 
distance between fuel  box and outer shell i s  2 12 inches (birdcage 
effect) .  The spacing between fuel pieces in the two adjacent boxes 
i s  then k 24 inches. 

The iron pipe used i n  this case was not evaluated for  its poisoning proper- 
ties. 

Lattice Neutron Temperature Study 

Experiments t o  obtain indirect infomation on the l a t t i c e  neutron tempera- 
ture have been conducted up t o  a graphite temperature of 6 4 0 ~ ~  as reported 
in the preceding monthly report.. The main effects which these experiments 
demonstrate are the effective increase in neutron temperature brought about 
by a highly absorbing f+uel element and the effective decrease brought about 
by the insertion of cold, coolant water into the l a t t i c e  cel l .  The results 
obtained indicate an increase in the neutron temperature in a fuel element 
on loss  of cooling w a t e r e e n  graphite temperatTures are i n  the range 100- 
500OC.  
throughout this range, while the cooled slug has an effective temperature 
approximating that of the graphite. 

1 .  

The unccddslug has a higher effective temperature than the graphite 

I 2 4 0 1 0 9  
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Blocking Effect of-Caolant 

The neutron blocking effect  of the coolant has been measured for  a single 
column of 8-inch fuel elements in a thermal column with a graphite tempera- 
ture of 677%. The data shown below 
are the r a t i o  of the average act ivi ty  of the 4 manganese f o i l s  mounted on the 
process tube t o  the average of the 4 manganese f o i l s  mounted on an 8-inch 
natural uranium fuel element. 
diameter with a 0.080-inch annulus between the fuel element and the process 
tube. 

The tube block temperature was 584OK. 

The canned fuel element is 1.44 inches in 

Ratio of Average Mu Foil Activity Case - E!L 
1.047 t w 677OK 
1.180 t 1/2$ Cooled 677% 

Thermal Neutron Flux in a lkdium with a Temperature Discontinuity 

An I B M  709 FORTRAN program is being written t o  obtain numerical results for 
the two more complicated inf in i te  geometries for  which analytic solutions 
have been found. These geometries are (a) a slab of width w at temperature 
TJ. embedded in a medium at  temperature T2 and (b) a cylinder of radius R at 
temperature T1 surrounded by a medium at temperature T2. 

Neutron Energy Spe c t m  in Vicinity of a Boundary with a Tkmperature 
M sc ontinui t y  

The spe?ial dependence of the thermal act ivi ty  of a I/V detector in the 
vicini ty  of a temperature discontinuity has been experimentally determined, 
as reported previously. Waverses were obtained for  a w e  of temperature 
differences. A t t e m p t s  have been made t o  f i t  these experimental curves with 
a simple diffusion theory, which employs a transfer cross eection for  neutron 
exchange between the eq\dllbrium neutron energy dietributions of the two regions. 
Calculations completed this past month for  each temperature difference con- 
s is tent ly  indicate a much mailer transfer cross section than was originally 
expected. Interpretation of this resul t  w i l l  not be made un t i l  the calcula- 
t ions are extended t o  smaller cross sections. 

Preparation of data with smaller transfer cross sections has been completed 
and delivered t o  the 709 computer people fo r  m h i n e  computation of additional 
act ivi ty  traverses. 

Lattice Measurements for 2.5-inch Fuel Elements 

Measurements of m a t e r i a l  bucklings of l a t t i c e s  with 2.5-inch solid f’uel 
elements are l i s t e d  below: 



U t t i c e  
spacing 

3-3 w-59463 

Volume Ratios 
h l / U  HoO/U c/u 

8 3/8" rn - 234 0.185 0- 12.67 

8 3/8l* wet  - 9 0  . 0.185 0.403 12.67 

i o  3/8" + 28.5 0.185 -- 20.31 

i o  3/8" wet - 3  0.185 0.403 20.31 

Buckling vdues  are tentative using an assmed extrapolation distance,J , 
of 1.66 inches. Horizontal traverses t o  determine actual 4's are not yet 
analyzed. Final  bucklings can be quoted when this analysis i s  complete. 
The approximate crossover l a t t i c e  spacing i s  9.8 inches with a carbon-to- 
uranium volume ra t io  of 17.95. 

Extrapolation Distance Study 

I n  the pile with 1.92-inch elements in an 8 3/8-inch la t t ice;  a special hori- 
zontal traverse was taken with several counting s lo ts  i n  addition t o  the 
usual s lo t s  between process tubes. 
layer, and thus represented a traverse along the edge of the l a t t i c e  ce l l s  
with many points avallable t o  f i t  the horizontd cosine flux varation. 
traverse w i l l  allow a more accurate determination of A because of the addi- 
t ional  data available for  f i t t ing .  
the edge of the c e l l  was calculated according t o  the method of Cohen (NSE, 
1, - 268, 1956).  he resulting flux variation is 

This row of s l o t s  was placed in the f i l l e r  

This 

The fine structure of the flux along 

where W i s  the effective pile half-width and 1 is the half l a t t i c e  spacing. 
The fine structure correction (0.064 cos TX ) appears t o  be too large accord- 
ing t o  the actual experimental traverse. 
t ive  t o  this correction, B bet te r  f i t  i s  made with a coefficient of from 

'Although the f i t  is not very Sensi- 

0.03 t o  0.05. 

FCTR Measurements of k, and f of Selected Clueter Elements 

From FCTR measurements the "l/v" thermal uti l izations,  f ,  and Ir, with water 
coolant have been determined for  a 7-rod cluster of natural uranium rods of 

of !!!he values of f are 0.867 with 
water coolant and 0.938 with air coolant. 
alumbum, and water-to-uranium were 2l.99, 0.354, and 0.668, respectively. 

-, 0.924-inch diameter i n  a 10 1/2-inch grapbite la t t ice .  A preliminary value 
with water coolant i s  0.998 t 0.002. 

The volume rat ios  of graphite, 

The fuel rods were 7.648 inches i n  length internrpted by aluminum spacers 
0.4 inch in length. Inasmuch as the rise of the average flw i n  the outer 
rod i s  about 25s at the end of the fuel piece, it is  worthwhSle t o  compare 
the resul ts  of various approaches t o  the calculation of f. 

1 2 4 0 7 1 1  
4. 
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The first l i ne  i n  the table below gives the "real" uti l ization, using ob- 
served fluxes i n  the uranium and spacers. The second l i n e  i s  that calculated 
when the approximations are made that there i s  no axial flux r i s e  i n  the fuel 
and the f lux  i n  the spacer is that of the rod jacket. 
appropriate t o  an assembly i n  which neither the spacers nor supporting poly- 
ethylene spiders exist. 
comparison only. 

The third l i ne  is  

The fourth decimal is retained for  accuracy i n  the 

TBERMAL ~ I Z A T I O N S  OF 7-ROD CLUS?ERs 

Air Coolant Water Coolant 

Actual, with spacers 0,9375 0 . 8670 
Neglecting flux r i ses  0 9369 0.8653 

Without spacers 0 . 9429 0 8729 

The approfimation of l i ne  2 i s  then very good (0.6 or less )  compared t o  an 
over-all uncertainty of one or two percent i n  the theoretical calculation of 
f for cluster geometries, 

It is likewise interesting t o  compare observed flux r a t io s  (away from the slug 
ends) with those calculated by applylng the Pq approximation t o  the cylindri- - 
cized fuel assembly, as given below. 

Air Coolant 

0.764 
0.628 

It i s  thus seen that with air coolaqt, the cylindrical 
estimates the flux in the center rodby neglecting the 

Uater molest  

0.626 

0.635 

0.458 
0.394 

approldmation under- 
exposure through the 

gaps and regions of low uranium thiclmess.- With the water-cooled assembly, 
this effect  i e  not eerlous because of the blocking and absorption processes 
of the water In the actual geometry. 

Coordinated !Fheoretical - Expe rimental PrOgrsm 

The available BAPO exponential p i le  data for  solid natural uranium rods i n  
dry graphite l a t t i c e s  has now been corrected f o r  the sluminum content. 
corrected buckling values will serve as reference data f o r  calculations by 
various methods of the buckling of the simple system of bare natural uranium 
rods imbedded i n  a graphite moderator. 
i n  the moderator and b lachess  boundary conditions at  the fuel surface are 
now being made. 

These 

Calculations using diffusion theory 
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Intercalibration of GraDhite Purity 

The purity measurements obtained on the graphite bars from France and the 
United Kingdom have now been evaluated and compared with French and 
Br i t i sh  measurements on the same graphite. 
between American andBri t ish measurements on American graphite. 
measurements on American graphite have no$ yet been completed. 
2200 m/s absorption cross sections obtained f o r  the graphite samples involved 
are tabulated below. 
dard deviation (0.14 mb) i n  our measurements. 

A comparison has also been made 

The average 
French 

The measurements agree t o  within approximately one stan- 

American graphite sent t o  United Kingdom 

American value 
Bri t ish value 

3.82 mb. 
3.69 mb. 

American graphite sent t o  France 

American value 
French value 

B r i t i s h  graphite sent t o  USA 

American value 
Br i t i sh  value 

French graphite sent t o  USA 

American value 
French value 

3.74 mb -- 

4.04 mb 
3.94 mb 

3.77 mb 
3.60 mb 

The l i s t e d  results have been corrected for  nitrogen absorption by the labora- 
tory which performed the measurements. 

New Production Reactor Nuclear Safety 

Nuclear safet  c r i t e r i a  for  use in the design of casks and a storage f ac i l i t y  
for  0.95s $3: M s  (0.664-inch diameter rods) and for 1 . 5 6  $35 fuels 
(0.74-inch dlameter rods) were determined. 
the Process DeeiepJ Operation (IPD) 

These c r i t e r i a  were discussed with 

Mechanism of Graphite Damage 

Development continued of techniques for measuring energy los s  of an electron 
beam i n  thin layers for application t o  the graphite radiation damage study. 
A system consisting of the electron beam calorimeter, the condenser-divider 
voltmeter, and the precision beam current integrator was used t o  measure 
energy loss  i n  aluminum fo i l s .   he results were 5 t o  lo$ higher than would 
be calculated from the Bethe-Bloch formula; the difference i s  assumed t o  be 
due t o  multiple scattering within the fo i l s .  
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Instrumentation 

A recording two-color pyrometer system for  reactor temperature measurement is 
being assembled using readily available components as much as possible. The 
system is being put together t o  determine the temperature range and accuracy 
limitations attainable using C d S  or lead sulfide photoresistors or photo- 
multipliers as detectors. 
of sight holes needed i f  the system can be applied t o  reactor temperature 
measurement. 

The equipnent wi l l  a l s o  help determine the s i ze  

The investigation of new neutron detectors continued with emphasis on solid 
s ta te  devices. 
state neutron detector. 
use at  this plant. 

A review is being made of the Westinghouse miniature solid 
An attempt is being made t o  make t h e m  available for  

Fabrication of the printed circui t  boards containing circuitry fo r  the input 
address logic and core drive for  the simple computer using magnetic cores has 
been completed and are ready for  assembly. These circui ts  are transistorized 
and each complete c i rcu i t  is buil t  on a separate board t o  permit plug-in 
units. 
the use of magnetic cores as data storage elements. 

This computer w i l l  be applied t o  a monitoring problem t o  demonstrate 

Assistance i s  being given t o  the Equipment Developent Operation in designing 
a sca,nning mechanism which can be used in the six-inch diameter access holes 
on the rear shield xall of the reactors in conjunction with a TV camera t o  
view the rear face. 

Assistance was given t o  the Equipment Development Operation in revlewlng pro- 
posals and bids on a high-speed scanning system. 

STUDIES RELAm To SEPARA!rIrn PLANTS 

Crit ical  Hazard Specifications 

Nuclear Safety i n  W o r d  Laboratories Operation 

Bpeciflcations for  "Enriched Uranium CrlticaLity Control" of the Chemical 
Developanent Operation have been approved. 
and plvtonium al loy c r i t i c a l i t y  have been submitted by members of the Plu- 
t o n i u m  Metallurgy Operation. A study was made t o  answer these questions; 
the results will be covered in a separate report. 

A number of &mtions on plutonium 

Nuclear safety in 234-5 Building Processing 

Nuclear safety in the storage of plutonium metal in Vault175kas Investigated; 
CPD desires t o  store 288 SQ of metal in this room. 
t o  be built  on posts that are located throughout the vault. 
center distance between posts is 1 5  inches. Five storage compartments are t o  
be bui l t  on each post on 18-inch centers. These compartments are t o  be posi- 
tioned on the adjacent posts so that the distance between centers of compart- 
ments will not be less than 18 inches. 
partments, each containing a xmximum of 2.5 Kg plutonium metal, would be safe. 

storage compartments an? 
'phe center-to- 

It was determined that l l 5  such com- 
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Plutonium c r i t i c a l  k s s  Laboratory 

The Project Proposal for  the Cri t ical  %ss Laboratory (Project CG-731, 
Revision No. 3), HW-58618, was reviewed by the HOO-AEC and was transmitted 
t o  Washington, D. C., wfth recommendation fo r  approval. 

Approval was received from the Mvision of Production of the AEC for  construc- 
t ion  of the Plutonium Cri t ical  Mass Laboratory; however, the funds are t o  come 
from the FY-1960 Budget. 
curement of eq~pment  or construction unt i l  Congress has approved the m i 9 6 0  
Budget. 
able i n  September of 1959. 

There wiU. be no funds available t o  i n i t i a t e  pro- 

-sed on past experience these funds are expected t o  become avail- 

An addendum i s  being prepared t o  the bid package for  this project requesting 
the construction contractor t o  submit a bid on an alternate t o  subst i tute  a 
concrete block control buflafng in l i e u  of the Army mess hall. 

Crit ical i ty  Studies i n  Suppsrt of Pmcessfng Power Reactor Fuels 

Cr i t ica l i ty  studies were continued In support of processing power reactor 
fuels with experimental work prcceeding on both heterogeneous and homogeneous 
systems with 3 percent enriched uranium. 

1. Experiments wfth Heterogeneous Systems 

The first c r i t i c a l  approach measurements were made with the 0.30-inch 
diameter rods of 3.063 percent enrichment. 
were completed for  determining the crl,$ical mass of the smaJl rods i n  
cylindrical arrays with a fuel zolumn length of 16 inches; the fuel rods 
were encased i n  Pueite tubes; a hexagonal pattern was used for the lat-  
t i ce s  which were water moderated and to ta l ly  water reflected. Measure- 
ments were made with four different l a t t i c e  spacings; i n  each case the 
final loading contained about 96 percent of the c r i t i ca l  mas8 for  the 
cylindrical array as determined from the neutron multiplication curves 
during the c r i t i c a l  approach. 
given below: 

Multiplication measurements 

The resul ts  of these measurements are 

Spacing Be- 
tween Rods 
in' Inches 
(Hexagonal 
Latt i ee ) 

3 

0.60 

CRITICAL APPROACH EXPEZPIENTS 

(3.063 Percent Enriched Uranium, 0.300-inch Diameter Rods) 

0.70 

0.80 

NO. O f  Rods 
for  

HzO/U Crit ical i ty  
(Volume (&inch Fuel 
Ratio) Column) 

3.41 387.5 

5.00 296.5 
6.84 272 3 

6.92 285.7 

Buckling Cri t ical  Mass 
Cylindrical Spherical 

299 1bS. 274 lbs .  14,960 

Array Array (10-6 cm-2) 

229 207 16,130 

23.0 193 14,540 

221 206 12,400 
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The material bucklings and the c r i t i c a l  masses for spherical geometry 
were calculated under the assumption that the values of the reflector 
savings as given in BNL-C-7592 would be applicable t o  these cases. 

The minimum c r i t i c a l  mass i n  spherical geometry is-193 lbs. of uranium 
which occurs at 0 U volume ra t io  of ~ 7 ~ -  The maximum bucbling 
is -16,130 x 10’ %L f o r  an %O/U volume ra t io  of -5; thus, the 
smallest c r i t i ca l  mass i s  obtained wlth 811 %O/U ra t io  of -7 and the 
smallest c r i t i ca l  volume with the r a t i o  of-5; the smallest c r i t i ca l  
volume contains more than the minimum c r i t i c a l  mass. 
cal. mass is shifting towards higher %O/U volume rat ios  with decreasing 
rod diameters. 

The minimum c r i t i -  

2. Experiments with Homogeneous Systems 

Measurements of km were made for  3 percent enriched U03-polyethylene 
moderated systems a t  H/U atomic r a t io s  of 8, 10, and 12 and for  water 
moderation at E/U atomic rat ios  of 7 and approximately 10. 

A measurement of the fast effect ( E )  .is being made i n  the polyethylene 
moderated system at an H/U r a t io  of about 6. 

Exponential Measurements with 1.25 Percent Enriched Uranium 

Exponential experiments were continued with the 1.25 percent enriched uranium 
i n  water moderated heterogeneous systems. 
O.D., with a 0.500-inch I.D. and 7.5 inches length; the fuel elements were 
contained i n  &minun tubes of 0.028-inch wall thickness. 
determined f o r  two different l a t t i c e s  with the fuel cores dry; the results 
are given beluw: 

The fuel elements were 1.336 inches 

The buckling was 

Separation Between 
Rbds (inches) 

2.1 1.85 

Previous measurements were made with the fuel cores wet In these la t t ices .  

The Value of 

Further analyse8 have been made of the data obtained from experiments con- 
ducted in January. 
UF4-paraffin mixture w i t h  the H/@35 a t d c  ra t io  of 195 is 1.206. 

A preliminary error analysis gives a value of 2 0.010 as the standard 
deviation of the measured b. 
Oak Ridge Cri t ical  W s s  Expe riments and W s s  Limit for  E-Metal 

for 2 Percent Enriched UF4-Paraffin Mxture 

’phe corrected value of k, for  the 2 percent enriched 

Personnel of Oak Ridge National Lsboratory have now completed several c r i t i -  
ca l i ty  measurements with 0.9546 enriched fuel elements i n  a uniform array for 
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an H20/U volume ra t io  of 1.1; the c r i t i c a l  mass was determined 
cylinder heights . 
The experiments which have been completedto date with uniform 

*-59463 

for  two different 

arrays have 
incl&d c r i t i c a l  mass determinations for two different H20/U volume rat ios  
i n  a cylindrical array for  various cylinder heights. 

I n  addition t o  the above experiments, several different attempts have been 
made t o  obtain c r i t i ca l i t y  WitK a r a n d o m  array of fuel elements i n  a mockup 
of a Banford dissolver. In  the most recent attempt a to t a l  of 18.7 tons of 
uranium were placed i n  the "dissolver" without reaching cr i t i ca l i ty .  
ther, it has not been possible t o  extrapolate these data t o  determine a good 
estimate for  the cri t ic83 mass i n  the r a n d o m  array. The experiments shuw 
only that the c r i t i c a l  mass i s  greater than 18.7 tons; from the available 
data we cannot specijry accurately how much greater this c r i t i c a l  mass might 
be, nor i s  it advisable t o  continue these studies further at this time; final 
conclusions must be made wit4 the data available. 

We have reeewed the c r i t i c a l  mass l imi t s  f o r  the E-Metal i n  View of the 
most recent c r i t i c a l  mass data from Oak Ridge. Since the Oak Ridge experi- 
ments are essentially complete, we expect t o  receive no further information 
which W i l l  affect  these conclusions. 

The results of the most recent measurements, which were made at  the QO/U 
volume r a t i o  of 1.1, are given below: 

Fur- 

? 

Crit ical  NO. O f  Rods 
Cylin&ir,al Array c r i t i c a l  mss Array Height 

48 inches 589 ( 4 n 2  d u g s )  12.38 tons 

42 inches 673 (4m slugs) 12.38 tons 

These data are of particular interest  since the +O/U volume i s  close t o  
that for  the random array; these measurements were necessary i n  order t o  
effectively compare the c r i t i c a l  mass of the uniform array t o  that of a 
random array. 
the two different cylinder heights simply means the height corresponding 
t o  minimum cr i t ic& mass would have had spme value lying between the above 
two heights, i. e., i n  one case, the radius i s  too smaU, and i n  the other 
case, too large, t o  give the condition fo r  mlnimum c r i t i c a l  mass. 

Our conclusions regarding the 063s Ridge experiments and a relevant technical 
discussion i s  given in BLW-59301, Rsndam Loading of E-Metal Dissolver, by 
N. Ketzlach. 

The fac t  that the c r i t i c a l  mass was essentially the same for  

a?e mass limit which i s  slaf'e for  double batching under the most hazardous 
conceivable conditions l i e s  between 1.7 and 2.4 tons; i f  a uniform loading 
of the dissolver can be assured, the safe mass l i m i t  of 2.4 tons raay be 
used. 

124131 I1 
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c r i t i c a l i t y  Alarms 

Some approximate calculations have been made of the thermal and nonthermal neutron 
leakage from subcritical spherical systems of plutonium in  solution. 
of both plutonium concentration and volume of sphere has been considered. 
results show that the relative changes i n  thermal and nonthermal lealcage are 
approximately the same fo r  a given change i n  the system. 
age i s  several orders of magnitude greater than the thermal leakage, however. 
Leakage rates  are calculated t o  increase by about a factor of 10 for  an in- 
crease i n  system volume from 0.5 t o  0.9 of i t s  c r i t i ca l  volume, relatively 
independent of plutonium concentration. 

Two prototype nuclear incident alarms are being fabricated--expected completion 
i s  by March 1. Several photocells have been ordered for  experimentation with 
these and N a I  crystals as detectors t o  be used, probably, with transistorized 
circuitry with a chopped input. 
detectors. 
r/hr trigger levels are reqared. 
system and following transistor amplifier i s  about 25 t o  50 r/hr. 

Neutron Age Measurements 

The asymptotic behavior of the various flux traverses obtained i n  the age 
experiment has been studied. 
with the Compton cross section. 
photons remain above the deuterium photoneutron threshold. 
measurements indicate that only 5 percent remain effective i n  producing neutrons, 
or that some competing absorption process i s  present. 

The effect 
The 

The n o n t h e d  leak- 

Some work was completed using phototransistor 

Minimum tr igger level for a phototransistor 
They were found t o  be too insensitive for  the application where one 

!The photoneutron background i s  i n  f a i r  agreement 
About 14 percent of the Compton-scattered 

!&e neutron flu 

Mass Spectrometer f o r  Plutonium Analyses 

Progress toward putting the mass spectrometer for this program into operation 
has been confined t o  altering the electronic instrumentation according t o  
the final design of components of the other mass spectrometer. 

CROSS SECTIo[N PROGRAM 

Absolute plssion Cross Section for $35 

me resolving time characteristics of the beta-gamma coincidence counting 
arrangement which was used i n  the U235 fission cross-section measurement were 
re-examined. 
analyzer were found t o  determine the beta and gamma circui t  resolving times. 
These resolving times were used t o  recalculate the absolute ac t iv i t ies  of 
the gold f o i l s  used i n  the $35 f iss ion cross-section measurement. 
crease i n  the value of the $35 fission cross section of 0.4 percent was ob- 

The pulse shaping circui ts  at the input of the coincidence 

AII in- 

tained. 

Blow Neutron Scattering Cross Section of Water 

Data taken this month included the completion of 
ing of neutrons of 0.1 ev incident energy from a 
ture water sample. A similar study with 0.15 ev 

1 2 b 0 1 1-8- * 

the study of the scatter- 
30 m i l  thick, room tempera- 
incident neutrons was 
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init iated.  
spectra i n  the v i g i n i t  of the e las t ic  peak at various scattering angles $ 
(5O, loo, 20°, 30 , 45 ), a measurement of the angular distribution of e las t i -  
c a y  scattered neutrons (5 t o  85 degrees), and at  l ea s t  one vanadium spec- 
trum for  normalization purposes. 
the e las t ic  component (as defined by Brockhouse) h&s an angular distribution 
which resembles (within s t a t i s t i c s )  the function 

Such a study consists of the measurement of the scattered neutron 

An analysis of the 0.1 ev data reveals that 

w h e r e &  = e s i n e !  
A 2 

u = 0.30 Ao i 0.05 Ao 

V a n a d i u m  data has not yet been taken which would permit an absolute comparison 
of the 0.1 ev and 0.15 ev data. 

Pu240 and Pu241 Fission Cross Sections 

TWO 99.75-percent ~ $ 4 0  fission f o i l s  and 
have been mounted i n  a multiple plate gas 
cross-section measurements. Measurements 
of 0.1 ev neutron energy. 

four %.&percent ~ ~ 2 ~ 1  fission f o i l s  
ionization fission chamber for fission 
are presently being made i n  the region 

Correlation of Data on Heavy Water bderated Cluster Lattices 

The calculations of the effects of the moderator-containing cans on values 
of &, measured i n  the PCTR were completed, 
more than (1 t 2 )  I& (1 mk = 10-3 i n  Ir,) for  the l a t t i c e s  studied. 
error estimate i s  based on the self-consistency of the calculations. 

The effect  is estimated as not 
The 

The can corrections did not prove sufficiently large t o  remove some inconsis- 
tencies i n  the K!m-derived data, so values of 
all l a t t i c e s  studied, using a single set  of cross sections. The recalculated 
results for  (b-1) were as much as ten percent different from those quoted 
previously. The reasons fo r  the discrepancies were not immediately apparent 
i n  a l l  cases but i n  several oases the differences were caused by interpreta- 
t ion of experiments designed t o  determine the containing ca.n effects. 

m e r y ' s ( 1 )  method of plotting ~n 
r a t io  i s  being applied t o  the measured l a t t i c e  parameters. 
fo r  the %O-cooled cluster of 19 U02 rods i n  an 8-inch la t t ice ,  a resonance 

and f were recalculated for  

/f versus the -1-to-moderator volume 
This method gives, 

Mummery, P. N., "The Experimental Basis of Lattice Calculations," A/CCNF. 
8/P/429 (Geneva, 1955). 
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escape probability of (0.873 t 0.014). 
f 0.009). 
i n  fuel, 7 
progress . 

The value measured direct ly  is (0.865 

These calculations are s t i l l  i n  
The number of f iss ion neutrons emitted per the& neutron absorbed 

i s  given as (1.32l 5 0.024). 

Nuclear Safety i n  the Plutonium Recycle Program 

A study of the puclesr safety i n  the storage and transportation of 1.w Pu-U 
PRTR fue l  elements (7 rod clusters,  7'-4" long and containing a t o t a l  of 270 
grams Pu/cluster) was made. 
UO78), "Fuel Transfer Storage Pit" (H-3-U097), the "Storage Basin" (H-3-ll030) 
and fo r  a fuel t ransfer  cask have been reviewed. 
present design of the Fuel Handling Equipment Extender (H-3-UO96) be modified so 
that no two adjacent elements can be closer than 8 inches. 
sign one extender can overlap an adjacent one so that the corresponding clusters 
can be closer than 8 inches from each other. 

Drawings from the "New Fuel Storage Pit" (H-3- 

It was reconnnended that the 

In  the present de- 

Instmrmentation 

Fabrication of the warp measurement unit of the profilometer is 75% complete. 
Fabrication has begun on the diameter measuring unit. 
been completed but not checked on the eyepiece and camera section and focusing 
lens  section. 
optics from moisture and acid spray. 

AboQt 5 6  of the design drawings fo r  the wide-angle viewer are i n  the hands of 
the Technical Shops f o r  estimating. 
before submission t o  Ilechriical Shops for  eatimates. 

Design drawings have 

Work i s  now being done on the outer she l l  which protects the 

About f ive drawings remain t o  be checked 

Assistance is being given t o  the Ceramic Fuels Development Operation in develop- 
ing a method f o r  determining thermal conductivity of materials by optical  
pyrometry. 
mined fo r  several graphite and U@ specimens. 
the t o t a l  emissivity is now i n  progress. 

The thermal conductivity t o  t o t a l  emissivity r a t i o  has been deter- 
Measurement and calculation of 

Lattice Parameter Measurements 

The enriched fuel pellets have been received a t  W o r d  and will be moved 
t o  305-B for etorage and handling. 
received and is expected t o  be processed by Physical ktallurgy. 

A study has been made t o  determine safe storage c r i t e r i a  fo r  1.q $35 enriched 
U$ fuel elements. 
nuclear safety: 

The enriched f o i l  material has also been 

The following c r i t e r i a  should be followed t o  insure 

1. 250 pounds U% can be handled independent of spacing. 

2. An array of 250 pound units i s  safe i f  there are 3 f ee t  between storage 
units 0 
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3. 

4. 

5. 

Fuel element dus te rs ,  7 elements/cluster, made from uranium oxide pellets 
may be stored i n  their graphite sleeves (b inch  O.D. x 3-inch I.D.) pro- 
vided no other graphite i s  present i n  the storage array. 

An in f in i te  slab a r r a y s  5.0 inches i n  thiclmess i s  safe f i l l e d  with fuel 
element clusters containing the graphite sleeves mentioned i n  3.  above. 

Another safe axray may be stored perpendicular t o  th i s  slab array a t  a 
minimum distance equal t o  the length of this array, a r  5.0 feet  away which- 
ever i s  larger. 

Theoretical PCTR Studies 

The s m a l l  source theory c r i t i ca l  condition fo r  a infinite,  uniform array of 
similar fuel  rods has been employed t o  predict values of thermal ut i l izat ion 
for  several l a t t i c e  spacings. 
values by l /3  t c  1 percent, the error decreasing with increasing l a t t i c e  spac- 
ing. 
with reasonable accuracy, so that this smal l  source theory fonmilation can be 
used as an alternative t o  the usual method of determining k, from PCTR measure- 
ments. 
present i s  now underway. 

The results differ  from experimental (PCTR) 

This agreemelzt supports the belief that increments i n  f e& be calculated 

The determination of the modified expressions when a control rod is  

TEST KEACTOR apERATIONS 

Operation of the RTR continued routinely during the month with no Unsche- 
duled shutdowns. The first week of the month was scheduled for  reactor i m -  
provement and calibration. The present series of measurements was com- 
pleted on the 3$ enriched UO3.%O system. The was operated two shifts 
per day. 

The reproducibility of period measurements following rod drcips was checked 
during the month. Sixteen period measurements were made by two operators. 
The maximum variation from the average was 4 0.023 cents with a standard devia- 

t ion  of 0.012 cents. -The results Gbtained by rod drops compares favorably 
with the results obtained by shutting the reactor d m  by use of the manually 
controlled rod (standard deviation of 0.013 cents). The values of rods 1 and 
5 were measured from 0 t o  4.166. 
the reactor loading used. 

- 0.018 

Rod 1 was worth 52.3# and rod 5, 48.86, i n  

Experiments for  the Lattice Neutron Temperature study were conducted for  two 
days i n  the !tTR. 
of the month. 

Cri t ical  mass experiments were cdnducted during the remainder 

There was one unscheduled scram during the month due t o  electronic failure i n  
the log level amplifier (Ch. 3) .  Repairs have been completed. 

A device t o  detect a cooling water fa i lure  was built  and instal led on the tem- 
perature controlled t h e d  column of the Tl!R. 
actuated by the current generated by a themocouple. 
t o  remove the heat escaping from the thermal column i s  indicated by the ringing 
of a bell .  L 

This instrument i s  a relay 
Water flow insufficient 
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Automatic Counter - Design work on 5 of the 9 major c i rcui ts  f o r  the automatic 
counter has been completed. Four of these are ready for  construction. 

BIOLOGY AND bQICINE - 6000 PROGFUN 

ENVIRONMENTAL SCIENCES 

Atmospheric Physic 8 

A special study of the forecasting of conditions favorable for  the dispersion 
experiments scheduled for this summer was accelerated during the past month. 
The most advanced s t a t i s t i c a l  techniques available fcr obJective forecast 
methods have been ut i l ized i n  an attempt t o  se t  up a 12-hour forecast system 
which vlll be used as the primary tool i n  scheduling the experiments. 
work, which i s  being done under AF' and Biology and Medicine funds, constitutes 
a radical innovatiofi i n  forecasting methods used a t  this s i te ,  and w i l l  provide 
a definitive t e s t  of these methods for this as well as other applications t o  
local forecasting problems. 

This 

Research and Development effor ts  were again expended largely in preparations 
for  the enlarged dispersion program scheduled for  this summer. 
necessary f o r  these experiments continued t o  arrive i n  large l o t s .  The major 
item received during the month was f i f ieen  towers on loan from the U. 8. Army 
Si& Corps. 
two 11iile6 of the Metecrology Tower. 
neering Request to arrange for  a Imp-sum contract for  the erection of these 
towers and five 100-foot poles. 

Equipment 

These towers are  t o  be erected on three symmetrical arcs within 
Faci l i t ies  Engineering was given an Engi- 

Development of the automatic fluorescent pigment counters was continued by 
Instrument R and D, and the necessary work orders for fabrication of these 
counters on-site were issued. Bids for  the disposable f i l t e r  holders, of which 
30,000 will be required, were received. 

The needs of the Operation for  additiond. space were partially fu l f i l l ed  by 
occupancy of Bililding 622-F near 2006, as a f i e ld  service center, and by 
occupancy of Room ll, 27a-W Building, 200-W, as the Mma8er-Secretax-y offices. 

Acquisition of personnel, vehicles, and radio equipment continued on schedule. 
FCC authorization t o  use radio frequency 36.5 mc for f i e ld  communications 
was received, 

The supporting structure fo r  the large NaI crystal used in the Shielded 
Personnel Mbnitoring Station was completed and ha6 been very satisfactory. 
The resolution obtained x i t h  this large crystal  and a 14" photomultiplier was 
13s. With three 5" photomultipliers the resolution was sl ight ly  bet ter  and 
the J@ background peek was about one-half t h a t  with the 14", An array of 
seven 3" photomultipliers is now being tested. Resolution of 9.w has been 
obtained. This is close t o  the best that is obtainable from NaI scint i l la-  
t ion counters. 
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During background t e s t s  with one of the large c r y s t a l  arraxgements a spectrum 
characteristic of falicit was observed inside the iron door. Considerable dust 
was found inside the 135113. 
mer; the room was thoroughly vacxumed, the background dropped t o  1/3 t o  1/2 
of i t s  original vaLue. 
tioning system i s  planned and should eliminate most of the dust. 
f o r  the  iron room w i l l  also be sealed better. 

The dust apparently leaked arsund the f i l t e r  system. 

The addition of abcolute f i l t e r s  t o  the main air condi- 
The f i l t e r s  

A plutonium-wound subject was re-examined a f t e r  the appearance of two black 
specks in the wound. 
toniun: lef% i n  the wound. 
ing; 0.55 mpc was found. 

X-pay measurements indfc6ted l e s s  than 0.8 m);lc of plu- 
The specks were remved and measured by alpha count- 

A subject exposed t o  inhalation of &xed fission prcducts was examined. 
unusual act ivi ty  was abserved. 

No 

The p3sitive ion Vac de G r a a f f  operated s&tlsfae!mrily daring the mnth. 
annual maintenance i s  now being perfcmed. 
of instabi l i ty  observed in recen% months was due t o  spa~king through pinholes 
i n  the belt and at poiI;ts in the accelerator termfrxl.. 
one f i l l e d  with metal staples, was installed. 

A technique f o r  de tec t iw Na24 w4,tl.I equipmeat available i n  the Van de G r a a f f  
laboratory was worked cut for  possible use in t e event of a nuclear accident. 

effluent water was detectable. For e.canpssisoo, snalysis individuals ex- 
posed durixg the Oak Mdge incident indita3ed h!? pc OS Na8' would be produced 
i n  a 2Q kg mazl exposed t o  139 rads cf fast neutrons. 

Semi- 
Pt was f o u d  that a t  l ea s t  some 

A new type of belt, 

As a~ i neca t ion  of sensitivitg, 0.02 )IC of Na2 t i E  a g a l l a  Jug of reactor 

The neutror;s/gm-sec and the average energy cf the neatrclns emitted from 
plutonium oxide and plutonium oxalate were measwed with the double-moderator 
system t o  assist in p1annb.g protection measures i n  separations plants. 

A ~i l (c~04) .6%0 siurce weighing 350 grams gave 2.8 x 10 neutrom/sec. 
month's data for  plutmi-m chloride were 

neutrcns . 

A 

Last 
~ u 0 2  source weiwng 627 grams e v e  a neutron yield of 8.9 x 10 4 neutrons/sec, 

yzed ard indicated that 25-30$ 
reaction.; the rest are fission of the neutrons came from the ~ 1 3 7 ( d  ,L) 

The study of RiBe neiltrron sources indicated that aboat 25% of the neutrons 
emitted from the large source 'belonging tzJ the Calibrations Operation are 
f iss ion neutrans. 

Most cf the parts for  the precisian long coun%ers &re fabricated and tested. 
Reproducibility betueeIz similar parts was generally very good. It will be 
necessary t o  modi@ some p a r t s  of the  design t o  counteract plastic flow of 
the polyethylene. 
suffered considerable distortion w h i l e  sitting i n  the shops for three months. 

The rest come frm Be9 (a,n> ~ 1 2 .  

It was found that accurately machined Polyethylene p a r t s  

A rough theory was develcped for the fluctuation phenomena t o  be expected 
in dosimetry problems. 
fluctuations t o  be expected i n  ion chambers, the size of pencils, exposed t o  
1 mad t o t a l  dose. 
mated t o  be abotrt, l/3$; for neutrons, about 3$* 

An immediate application was the estimation of the 

For gamma rays the root-mean-square fluctuatiQ&.-e%q- 
These estimates are pertrnent 

1 2 4 0 1 2 3  
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i n  our development of low-dose measuring techniques. 

INSTRUMENTATION 

m-29463 : 

Investigation of cross-correlation techniques as applied t o  low-energy level 
detection has been renewed, and work is  progressing along the l ines  of i m -  
proved circuitry and improved detection of law-energy radiations. 

The investigation of determining the efficiencies of various light-pipes con- 
tinued with emphasis on beta-gannna detection. 
evaluated for possible use i n  the Biology Operation. 

1 

Beta-gamma probes will be 

The data for  the pyrheliometer report were reviewed and analyzed carefully by 
use of a planimeter t o  compare actual values of sudight  averages with those 
obtained with the pyrheliometer integrator. 
pyrheliometer record were obtained f o r  inclusion in the report. 

Photographs of sections of the 

Eighteen cf twenty-one radiotelemetering stations were calibrated and given 
final adjustments. 
central station equipment i s  undergoing fiaal check out. 
ment appears t o  be faulty. 
repairs and adjustments. 

Twelve stations have been installed i n  the f ie ld .  The 
The repeater equip- 

The radio maintenance group w i l l  be asked t o  make 

Fabrication and assembly work i s  completed on the Scinti l lat ion Transistorized 
Alpha-Beta-Gamma Hand and Shoe Counter. 
s u c c e s s r n y  passed the sensit ivity and calibration tes ts .  The alpha probes 
will indicate approximately twice background level for a 500 d/m Fu239 alpha 
source distrfbuted over a four-inch by eight-inch area. The beta-gamma probes 
w i l l  indicate four t o  five times n o d  background level for  a l5-millimicro- 
curie Ra D-E-F source distributed over a four-inch by eight-inch area. Both 
types of radiatioz are counted simultaneously f o r  a 15-second period. 
tan t  sensi t ivi t ies  represent a 2:l t o  3:l improvement over the present four- 
fold and five-fold counters. 
instrument i s  deemed ready for  general use and demonstration. 

Both the haad probes and shoe probes 

The resul- 

-her testing will  be undertaken before the 

A portable, battery-operated, radiation a l a r m  was built using a GM-type  instru- 
ment. 
t o  a plantwide meeting of supenrlsors concerned with radiation monitoring. 

The device i s  now being f i e ld  tested. The instrument was demonstrated 

The alpha scint i l la t ion transistorized a-c-operated poppy circuitry was 
modified t o  permit operation of air proportional-type alpha detecting probes 
for  specific we at 234-5 B u i l a i n g .  !Be modification included a higher 
voltage supply and a two-transistor impedance matching circuit .  
model w i l l  permit use of either a scint i l la t ion probe or  an sir proportional 
probe as desired by operating personnel. 
easier and l e s s  expensive t o  repair than are the scint i l la t ion probes; how- 
ever, the s c i n t u a t i o n  probes have a bet ter  geometry and are not affected 
by temperature or  humidity changes. 

The proposed 

The air proportional probes are 

The Experimental Portable Dose-Rate Integrator was sent t o  the f ie ld  f o r  
evaluation and the uni t  operated satisfactorily.  
mostly about the size and weight of the instrument. 
reduced when a second model i s  fabricated. 
this instrument. 

The cannnents received were 

An internal report was issued on 
These two factors w i l l  be 
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WASHINGTON IESIGNAED PROGRAM 

Mass Spectrometer 

The electron multiplier part of an RCA 6810 photomultiplier tube was installed 
as the ion detecOor i n  the mass spectrameter for  this program. Further study 
of the pulse height distribution and the over-alll efficiency of ion detection 
i s  needed; however, the basic soundness of ion counting detection instrumenta- 
t ion has been established. 

The transistorized magnetic'eweep current amplifier was fabricated, and a 
112-turn sweep co i l  was installed on the mass epectrometer analyzer tube 
i n  the magnet gap. 
found t o  operate satisfactorily.  
a special square wave and a triangular wave form, t o  drive the sweep amplifier 
were developed and are ready for  final. fabrication. 

These p a r t e  of the magnetic sweep system were tested and 
Circuits providing two-voltage f'unctions, 

CUSTOMER WORK 

Analog computing 

A single region xenon poisoning 
isstEd, HW-59288. 

A circui t  has been desimed and 
do a six-region xenon poisoning 

study has been made f o r  the PRTR and a report 

the necessary passive components orderedto 
study. 

The Non-Destructive Testing Problem has been completed and a report on the 
solution i s  being prepared. 

An effor t  was made t o  establish the general basic equation for  the n i t r i c  
acid recovery process. 
mental data. 
not consistent enough to make any vaUd predictions at  this time. 

This consisted of matching the c w e s  of the experi- 
Although the curves could be duplicated, the parameters were 

The tape punch-reader unit on tbe apA was out of order fo r  a short period 
t h i s  month. A shaft bearing on the reader motor jamled, and, i n  addition, 
the punch unit began inserting urnranted zero's frequently. 
replaced the bearlng and the punch diff icul ty  was isolated and corrected. 
A t  this time, both punch and reader seem t o  be operating satisfactorily. 

!Che machine ehop 

An attempt was msde t o  u t i l i ze  the DDA t o  produce a direct  phase plot of 
the real versus imaginary components of the ra t io  of output voltage t o  input 
voltage when the input vel-e is operated upon by some specific transfer 

impractical due t o  the excessive machine nmning time required. 
function. It Was determined that this is possible, &though it is SOIIMfbat 

A one-group, multi-region neutron diffusion problem was a l s o  attempted. 
This problem was successfully completed, and the DDA seems t o  provide a very 
satisfactory method of approach and solution. 
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Weather Forecasting and Meteorology Service 

T y p  of Forecast Number Made $ Reliabil i ty 

S - ~ o u r  Production 84 83.2 
24-Hour General 56 80.4 
Special 105 90.5 

Precipitation, mostly i n  the form of snow, totaled 1.17 inches, which was 
nearly twice the no& amouzlt for  February. 
T N s  was exactly normal and broke a sequence 
of above ncrmal temperatures. 

Instrumentation 

The probe design f o r  a dual beta-gamma probe 
Shops f c r  fabrication axid should be ready by 

Temperatures averaged 35.5 
of nine consecutive months 

has been turned over t o  TechnicaJ. 
the middle of April. 

The fabrication of the Alpha Air F i l t e r  Monitor Detector was completed. 
electronics portion will be tested here by f ie ld  personnel before moving it 
t o  the field.  
be l e s s  affected by nektrons than the previous model. 

The Hog Thyroid Cauter,  of the Biology Operation, used f o r  measuring 1131 
uptake i n  vivo was again modified and tested t o  provide a more stable dr i f t -  
free instrument. 
t e s t s  were made a f t e r  the modifications were completed. The instrument was 
found t o  perfcrm t o  an accuracy of approximately t 2$ (when adjusted t o  the 
1131 364-m~ photopeak) for ir;pirt a-c voltages from 95 VAC t o  130 VAC and 
was fmnd t o  have apprxcimately the same error for  a temperature range from 

These limits exceed the known voltage and temperature 
ranges by a t  l ea s t  twc t o  one. 
two weeks wtth no d r i f t  and no troubles as f a r  as i s  known. 

The 

It is expected t h a t  the 6655 phototube used i n  this unit  wiU. 

- -' 
Complete temperature and input a-c voltage variation 

4 0 9  t o  + UO+. 
After testing, the equipment has been used 

The large shielded Dog Counter of the Biology Operation was recalibrated so 
that i n  vivo Pu239 counting of dogs can proceed. 
t a l c  shieYdreduced the 'background counting rate  by a factor of about five 
t o  one from i t s  previous baskground level. 

The added 30-ton low-level 

The four zinc-sulfide particle counters requested by the Atmospheric Physics 
Operation have been designed. 
for  April 1. 

Evaluations were.completed on sme3.l halogen-quenched GM tribes for  use i n  dose 
alarms requiring no amplification, on a modified c i rcu i t  i n  the batteryBF3 
neutron dose-rate meters, on a Rigg's Remote Area Monitoring System, an8 on 
air proportional a d  scint i l la t ion probes fo r  the transistorized poppies. 

Comgletion of mechanical fabrication i s  set  
Four platinum source hcldere were fabricated. 

optical 

Fabrication i s  complete on the modified sl i t  camera for  the lO5-C  Fuel In- 
spection Facility. The camera is being se t  up for testing. The electr ical  
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c i r c u i t  K&S revised and has been t e s t ed  with good results. 

The routine Optical Shop work included the fabr ica t ion  of 24 glass bearings, 
l ight-pipe and mul t ip l ie r  photocell  units, a t o o l  f o r  the Jorgan Grinder for 
fabr ica t ing  glass bearings, and seven other  smaller jobs; the  modification 
of the  1 0 5 4  Fuel Inspection F a c i l i t y  Slit C e r a ,  and a three-power periscope 
head; and the servicing of a la rge  Lenox Borescope. 

m e r  
Physics and Instrument Research 

RANFORD LABORATORIES OpERATIcrN 
and Development 

PF Gast:mcs 

1 2 4 0 1 2 1  
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Chemical Research and Deve lopm~t  

FISSIONABLE W'IIERIALS - 2000 PROGRAM 

IRRADIATION PROCESSES 

of Reactor Ccneponents 

Testing of fcrmulas and prccedures f o r  removing urmium dioxide and f i s s ion  pro- 
duct contamir-ation from scaled carbon and stainless s t e e l  coupons was continued 
during the month. These generally confirm the need f o r  an oxidizing agent and 
strong ccmplexing agents in the cleaning formulas. Modifications of the APACE 
prccess (hot a lkaXx potashxn permaaganate followed by hot ammonium c i t r a t e -  
versene) remh the n.ns% prcnising of the formulas studied. 
t i on  f ac t e r s  of 5OOO and ZOOG were obtained f o r  s ta in less  and carbon steel, 
respectively,  after twc hours cf coctact a+, 95 C with each solution. 
s ion rates, less t a u  0.02. m i l  per c l e u i n g  cycle, have been obtained f o r  both 
carbon and e ta in lees  steel. 
reduces the cver-al l  deeontemination obtained markedly. 

Over-all'decontahlna- 

Low corror 

Reversing the order of u8e of the two solutions 

In studies  on. the remcve;L of UCS;! from scaled carbon and stainless s t e e l  coupons, 
carbonate-peroxide aalutiorza were. mcre ef f ec t i ve  than carbonate-permanganate 
which, in turn, was mre e f i zc t ive  thart carbomte only. 

Recovery of Scrap from UraLi-.m-Zlrcor?ium Coextrusion Operatione 

A stuqv of chemical problems amxiated with the recovery of ecrap which w i l l  
be produced ir the uranim-zirconium coex%rusion p i l o t  plant  has been started. 
Ni t r ic  ac id  dioedu+,5on of uranium from material representing f ines  produced i n  
cut t ing operations produced nc sensi t ized surfaces on the residues which could 
be exploded by mechazicd shock o r  e l e c t r i c a l  sparking. Similarly, dlseolutlon 
of the zlrcuniim frai the fices by IQH4F-NgqNO 
of the resiCue ic n i t r i c  acid produced no exp ? osive eurfaces. Uraniumloss to 
the  NIQF-NH~NO 

rand two mlar ammnium f luoride c o n t a h i n g  0.5 M ammnium n i t r a t e ,  uranium dis-  
solution rates over a 20 &ute exposure period-were 0.42, O.ll, and 0.009 
g/in2/br, reapectively. 
following zirconium dieeolution and corrosion problems during the eubeequent 
uranium diseolution. 

solutione followed by dl8SOlUtiOn 

during zirconium dissolut ion is dependent on surface area of the 
uranium ewcse a , f r e e  f luoride concentration and exposure time. In SIX, three, 

Furtbes work w i l l  concern the mount of f luoride present 

Uranium Oxidation and Fiseioc Product Volat i l izat ion 

?urnace configurations were studied t o  obtain optimum design f o r  the forthcoming 
higher l eve l  uranium melting experlments. 
proved t o  be the best insulat ion of several  tried. 
crucible enclosure ic ar, airtight steel shell of small dlmensions were success- 
ful, although it presently appears that the s t e e l  shell w i l l  require e x t e n d  

AL insulat ing refractory,  Norblack, 
Furnace designs permitting 

cooling 

I 2 4 0 7 2 4  
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Experimental work on f i s s ion  product release from low l eve l  irradiated uranium 
heated i n  air was continued. I n  these experiments, all of which were made a t  
a m a c e  temperature of 1200 C and m air velocity of 500 cm/min, the fract ions 
of several  f i s s ion  product isotopes released from the oxidizing metal were 
measured as a m c t i o n  of time. The ef f ic ienc ies  of various filter media t o  
retain radioactive material  were also determined. Iodine and tellurium vola- 
t i l i z e d  a t  about a constant rate unt i l  the specimen was completely oxidized, a t  
which time 80 per cent of the iodine and 75 per cent of the tellurium had escaped 
from the m e t a l .  
t ium, bar ium,  cesium and ruthenium were emitted i n  about the  8- mounts regard- 
less of time of heating; the average percentages released f o r  these elements were 
0.09, 0.07, 0.80 and 0.75 pep cent, respectively. Filters removed about 75 per 
cent of the iodine, 95 per cent of the tellurium, 99 per cent of the ruthenium 
and 50 per cent of the strontium, barium and cesium. 

Continued heating did not re lease more of these isotopes. Stron- 

300 Area Wast.e 

Recommendations were made to F a c i l i t i e s  Engineering Operation, Hw), that it w i l l  
not be necessary t o  provide mechanical ag i t a to r s  on the new 340 waste system 
receiving tanks .  
of th i s  stream should not result i n  appreciable sludge accumulation i n  these 
tsnlrs . 

The qui te  l o w  dissolved salts and undissolved so l ids  content 

Decontaminaticn of Reactor Eff luent  

Cooperative engkeering and chemical research s tudies  to be conducted on the 
use of aluminum t m i n g s  t o  decontaminate reactor  e f f luent  were established o r  
i n i t i a t e d .  The stadies, scheduled t o  be completed about May 1, 1959, w i l l  pro- 
vide the necessary data t c  design, i n s t a l l  and operate e i the r  a prototype or  
scaled-up f a c i l i t y  i n  cne of the reactGr areas. 

Analytical Services 

Beginning next month, 
w i l l  be reported regularly. 
spectra. 
HC1 dissolution, and TllA extract ion p r io r  to pla t ing  and counting. 

and La140 concentrations i n  r ive r  and san i ta ry  water 
Those isotopes are calculated from gamma energy 

S e w a t i o n  from interferences is achieved by f luoride precipi ta t ion,  

values are now being reported i n  support of the uranium oxidation - 
f i s s ion  product vo la t i l i za t ion  study. Calculations from gamma spectra serve 
quant i ta t ively to ident i fy  tkoae isotopes. The data w i l l  be used along w i t h  
S r  results as a measure of p a r t i c l e  t ransfers  should any occur during heatin 
of i radia d uranium. Other ieotopes being regularly reported a re  I1g, I1b, 
%-I ' 32, xe tf33, Xe135, Ru, and Cs. 

Pu/U r a t io s  were determined f c r  four wafers of depleted, irradiated uranium. 
Coulometric t i t r a t i o n  was used t o  give an e r ro r  of less than two per cent. 
Incidentally,  daily uranium standardization of coulometer t i t r a t i o n s  showed a 
0.6 precision a t  the 95 per cent confidence l eve l  over a two week period. 
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SEPARATION PROCESSES 

Anion Exchange Processing of Recuplex Feed 

The chemical feasibil i ty of processing slag and crucible (Recuplex) feed by anion 
exchange was demonstrated i n  a t e s t  run wi th  a laboratory-scale P e r m t i t  SK 
(20 - 50 mesh) column a t  60 C. A t  a flow r a t e  of 10 mg Pu/min,cm2 average column 
loadings were, respectively, 35, 45, and 54 g Pu/l resin bed a t  breakthroughs 
of 0.1, 1, and 10 per cent, respectively.  Data are not yet available on the 
product purity,  but previous experience would indicate no d i f f i c u l t y  i n  a t ta in ing  
acceptable pur i ty  by the anion exchange process. 

The feed r a t e  of 10 mg Pu/min,cm2 i n  the 3-fOOt long column used i n  this run 
indicates  that a loading r a t e  i n  excess of 200 g Pu/hr should be attainable i n  
a 6-inch diameter column 6-feet long. 
pressure drop even wi th  the high salt slag and crucible feed is nominal and a 
column length greater  tban 6-feet would be qui te  feasible .  

W i t h  the 20 t o  50 mesh Permutit SK resin, 

Tritium Processes 

A new t e c k i q u e  has been devised f o r  preparing the palladium absorption beds. 
Tetrachloropalladate ion is scrbed on an anion exchange r e s in  which is then 
t h e m a l l y  decomposed t o  y ie ld  t i n y  spheres of carbon containing dispersed 
palladium. 

Reduction of Plutaniun Cxide 

Because of the o5vious advatages  entailed,  a program has been started t o  inves- 
t iga te  the d i r e c t  reduction of plutonium oxide t o  the  metal. Since past s tudies  
of the d i r ec t  bomb reduction of plutonium oxide w i t h  calcium h8ve not been f r u i t -  
ful, this approach w i l l  not be used. Inetead, aa approach suggested by the 
demonstrated reduction of Arc13 by ma@esium in the KCl-AlCl3-Al system was 
first examined. 
MgC12, NaC1, and K C l  and heated at  800 C f o r  two hours, the resulting metal 
button contained 54 pcr cent of the i n i t i a l  plutonium. O f  the remainder, 0.3 
per cent was recovered as soluble chloride and 45 per cent 8s unreacted oxide 
(by difference).  
was emal l ,  some oxide was observed on the walls of the tube after reaction and 
the oxide was prepared in s manner expected t o  leave It in a very refractory 
condition. 
thermodynamics limit the extent of reaction. 

When PuO2 was added t o  a molten system comprising Mg, Zn, 

This result was very encoureglng since the scale  of operation 

Further experiments are needed to determine whether k ine t ics  o r  

Analytical  Servicea 

Dowex-1 anion exchange r e s in  was u t i l i z e d  t o  separate Z r  + IVb from other b t e ~  
8 .  ferlng f i s s i o n  products for multichannel gamma counting. Quantitative recovery 

and adequate decontamination of the Z r  + Hb was shown for Z r  + Nb/FP a c t i v i t y  
r a t i o s  of 1:lOOO. The method consis ts  of a hydroxide precipi ta t ion,  dissolu- 
t i o n  of Z r  + Nb in 1 M IF, loading upon the resin, and gama counting the res in  
w i t h  the multichannel-instrument . 
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Several new counting equipent calibrations were made a6 follows: 

1. Radiochemic Ana slss thr inc well crystal was calibrated for ~r95-Kb95, 
Cs137, Rulo%hloq ana Celtt1Pr1t4 to reduce the number of low-level samples 
requiring chemical separation. 
50 tlmes that of the present two-inch crystal and its associated muting. 

The sensitivity of the well crystal is about : 

2. Pa233 values are being reported on an absolute basis for tracer studies. 
Calibration of the two-inch and three-inch crystals was made by standrsrdizing 
the Np237 3 Pa233 equilibrium solution by alpha counting. 

Counting efficiencies f o r  14 isotopes counted on the proportional beta 
counter have been suuunarlzed from data gathered during the past several 
months. A total of 22 tables has been issued, including efficiencies for 
isotopes counted in more than one sample configuration. 
permitted counting several more RCAO sample types on the proportional beta 
counters . 

3. 

These data have 

A l p h a  and uranium measurements on s o i l  (some 40 samples per month) w i l l  be hied 
only on recovery of spiked uranium. Thus, the cost of plutonium spiking can be 
eliminated. Uranium spiking will serve to adjust both alpha values and uranium 
values themselves. 
cally correct since uranium represents a minor part of the total alpha activity. 

Basing alpha adjustments on uranium recovery seems techni- 

Fluid Bed Waste Calcination 

Argonne National Laboratory is presently performing scouting calcination studies 
on synthetic Purex 1 W W  in a six-inch fluid-bed waste calciner. To date, several 
runs each of approximately ~ i a r  hours duration at calcination temperatures of 
350 and 400 C and a feed rate of about six liters/hour have been completed. The 
amount of fines formation has been comparable to that obtained w i t h  other feeds 
and has not constituted a problem in their equipment. The main problem en- 
countered thus far is the formation of 1/8- to 1/4-inch diameter, frangible 
agglomerates. 
together by incomplete calcination products, possibly sulfates or sodium nltrate. 
Decreasing the calcination temperature from 400 to 350 C magnified the problem. 
In an attempt to alleviate this problem, future run8 will elsploy (1) higher 
calcination temperatures and (2) the possible use of a high-velocity air stream 
introduced at the calciner w a l l  to break up the agglomerates. 

The agglomemtes are suspected to be calcined particles bound 

Prellmlnary design for a pllot-scale fluid-bed calcination facility for treatment 
of Purex and/or Redox solvent extraction wastes has been completed. 
ciner will be nominally eight-inches in diameter by about four-feet hlgh e m u n t -  
ed by a lxelve-inch diameter de-entrainmnt section. 
ing will be used initially, with a total heat capacity of ebout 50 kilowatt6 at 
lower calcination temperatures. 
separator, a surface condenser, a packed scrubber, a packed glass fiber filter, 
and a jet exhauster. 

The cal- 

Electrical resistance heat- 

Off-gas auxiliaries will Include a cyclone 

ql&i?tve$++c 
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Solid Waste Heat Genera3ion Studies 

Some of the "ultimste" waste storage schemes presently being considered involve 
the storage of calcined waste powders. 
transfer characteristics of such a self-heating system, studies have been 
initiated in experimental equipment installed in the 3 U  Building. 
studies have been made using a fcur-inch diameter, 2-foot long cylindrical con- 
tainer packed with alumina powder, 
powder using 60 equally spaced Nichrone V wires installed parallel to the con- 
tainer axis. 
of the powder waa calculated for various heat generation rates expected in a 
waste container. Values ranged from 0.23 to 0.30 Btu/hr/ftz/'F/ft. Additional 
studies are planned on powders which might be produced from separations plant 
wastes 

To provide information on the heat 

Initial 

Heat is generated uniformly within the 

During the initial studies the effective thermal conductivity 

Fixation of W e x  Waete 

The s t u d y  of the melting poin5 and solubility of a series of postulated 1 W W  
compositions as a function of glass forming additives was extended to include 
borste-silicate (both ortho and meta) and phosphate-borate-silicate systems. 
The results to date indicate that phosphate alone I s  the additive of choice. 
Work is accordingly continuing on the determination of the detailed phase 
diagram and solubility behavior of the sodium-aluminum-iron phosphate system. 

Observation Wells 

Samples from monitoring wells in the BY crib area, two months after the wells 
were reperforated, reveal a definite two- to twenty-fold decrease in concentrcL 
tion of radioactive material. The observed ground water concentration in these 
wells is now correlative with gama acintillation probe readings. 
foration this correlation was not evident. 
dicate unreliable monitDring performance by these wells prior to reperforation, 
probably as a result of corroded and plugged casing slots. 

Before reper- 
It is felt that these findings in- 

No significant change in the extent of ground water contamination was evident 
from current monitoring samples. (Gross contamination was found I n  mud samples 
from the 2-Plant ditch (up to 1.0 c plutonium/gram) and from the Redox swamp 
(up to 0 . 1 ~ ~  gross beta emitters P gram). 

The most probable paths of mvement of ground water from the 200 Area waste 
disposal sites to the river were plotted on the bseis of current water table 
contours. The penneabilities of sediments traversed, by these paths were in- 
ferred from recent aquifer evaluation tests and etratigraphlc data. 
travel time for ground water moving along this path was calculated to be about 
150 years, 
movement in some strata may be much faster than this. 
be expected to move much slower than the water because of adsorption on so i l  
surfaces , 

The average 

This estimate should be interpreted with caution because actual 
Radioactive cations would 
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Disposal to the Ground 

Routing of about one thousand gallons per month of a slurried solution of filter- 
aid and sludge from the uranium oxide plant to the U6-U cribs via a settling 
tank was studied. It was concluded that this disposal method would be satis-. 
factory providing infiltration capacity of the facility is not greatly reduced 
by the solids in the waste. 
along with periodic measurement of liquid levels in the facilities. 

Routine sampling of the waste was recommended 

Plutonium Recovery from Recuplex Waste 

The viscosity of CAW (Recuglex) waste was measured and compared to that d water 
at two temperatures. At 28 C the visccsity of waste is 1.23 centistokes (water, 
0.85 centistokes), and at 60 C the viscosity of the waste is 0.73 centistokes 
(water, 0.54 centistokee) 

The efficiency of various resins for remvirg plutonian from CAW waste was deter- 
mined by equilibrium measurements at 60 C and compared with the efficiency measur- 
ed at 28 C. The decreasing order of efficiency for the resins tested at 60 C was 
found to be: 
order as that at 28 C. In every case the higher temperature resulted in a more 
rapid atta-lnment af equilibrium and a lower equilibrium distribution ratio than 
that found at the lower temperature. 

Dowex 1x4, Amberlite IRA 400 and 401, and Permutit SIC, the same 

An Ambsrlite IRA 400 column flowing at 0.5 ml/cm2/min received about 775 column 
volumes of CAW waste before reaching a 5 per cent breakthrough. 
a 5 per cent breakthrough was reached in about 40 column volumes. 
flow rates, columns of Permutit SK, I R A  401 and Dowex 1x4 resin required, 7, 44, 
and 245 column volumes, respectively, to achieve a 5 per cent breakthrough. 
Batch elution experiments were performed with these resins by timing the desorp- 
tion of plutonium from weighed samples. 
ing ranking of the resins in decreasing order of relative speed of desorption: 
Penrmtit SIC (fastest) Dowex 1x4, Amberlite IRA 401 and IRA 400 (slowest). An 
over-all evaluation of the reeins teated on the basis of presently available 
data would indicate Dowex 1x4 to be the most suitable for recovery of Pu from 
CAW wastes. 

At ll ml/cm2/mln 
At similar 

These experiments indicate the follow 

Special Geological Studies 

The need for a realistic appraisal of the damage potential of earthquakes at 
Hanford has culminated ia a combined study by several Departments and the W o r d  
Laboratories. 
Washington, recommended in addition to short-term studies a long-term instru- 
mental data collecting period, the result6 from which will be closely coordinated 
to geologic data. 

The Mldland D r i l l i n g  Company, pioneering in the use of a drive barrel for well 
drilling, has in their current drilling program consistently procured better 
and more representative samples of typical W o r d  sediments than can be normally 
obtained by use of hard rock bits and bailers, routinely w e d  In the past at 

?rank HerrmAnn, CPD seismologist-consultant of the University of 

‘ C  
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Hanford. 
water permits s ign i f icant ly  better data t o  be obtained from the  samples than 
from those obtained by normal procedures, hence routine use of the method appears 
desirable  . 

Procurement of the unbroken samples uncontaminated by added d r i l l i n g  

TRANSURANIC ELENENT AND FISSION PRODUCT RECOVERY 

Multicurie Cel l  I rves t iga t ioas  

Analyses have been completed on the recent multicurie c e l l  anion exchange run 
which tested simultanecus recovery of neptunium and plutonium from Purex 1 W W  on 
a one l i t e r  scale.  
ac id i f i ed  to 7.5 M n i t r i s  acid, t rea ted  w i t h  0.1 - M sodium n i t r i t e ,  loaded onto 
a Permtit SIC 30-70 mesh re s in  a t  15 ml/min/cm2, washed w i t h  20 column volumes 
of 8 M n i t r i c  acid a t  the same flow ra te ,  and eluted w i t h  XI column volumes of 
0.6 M-nitric acid a t  2 ml/min/cm2. 
plut&ium were not adeorbed (due to a $00 high flow rate) and three per cent was 
l o s t  in t he  was3 f c r  a resovery of 70 to 75 per cent. The product was decontam- 
inated from zireorium-niobiuui and cesium by a factor of over 1000 and from 
rutheniun and cerium by a f ac to r  of about 500. 
experiment, although qui te  sat isfactory,  could doubtless be increased by load- 
ing and washiq  a t  slower rates. These resu l t s ,  and the lack of excessive de- 
gradation of tke res in ,  lend corfidence that similar results can be obtained 
in the  p lan t ,  

One-hundred-thirty coluum volumes of f i l t e r e d  1 W W  were 

About 25 per cent each of the neptunium and 

The recovery obtained in th is  

Folloring the ion exchange ruti, the solut ioz was p a r t i a l l y  neutralized t o  pH 1 
end cerium recovery attempted by the su l f a t e  process. Recovery was only 30 
per cent, probably due t o  a t m  lcv p9 or  t o  insuf f ic ien t  digestion. 
nate was su5sequentl.y *der neutralized t o  pH 2.1, digested f o r  two hours a t  
90 C, and allowed to stan6 f o r  three days at  room temperature. Thirty m i l l i -  
liters of addi t ional  white crystallice prec ip i ta te  was obtalned. This is be- 
l ieved t o  contain the balance of the cerium end rare earths.  The prec ip i ta te  
i s  being processed further for cerium iso la t ion  and f o r  study of the separation 
of promethium from tke o t t e r  ra re  earths. 

The super- 

Recovery of Neptunium i n  -ex 

Miniature mixer-sett ler rims were made to test B flowsheet, Jo in t ly  developed 
w i t h  pereonnel of the lhurex Technology Operation, CPD, and almed a f  reducing 
the time cycle and @os+,s f c r  reworking Purex 3WB t o  recover the neptunium 
content. Oxidation w i t h  
dichromate is employed t o  e f f e c t  extract ion of uranium, plutonium and n e p t k -  
ium(V1) in the 2A column. 
the  2B column to enable redbction to neptunium(V) which can then be stripped 
away from the uranium and plutonium i n  the 2B column. 
bearing organic stream from the  2B column is recycled t o  the IBXF tank while 
the neptunium-bearing aqueous stream is recycled t o  
e a r l i e r  p lan t  runs, continuous "spinning" of neptunium i n  the 2A aad 2B colwms 
on a total re f lux  flowsheet concludes the operation and provides additional 
f i s s i o n  product decontamination. 

This flowsheet employs only the 2A and 2B columns. 

Hydrazire is introduced Into the aqueous feed t o  

The uranium and plutonium- 

2A column feed. AB i n  
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This flowsheet performed generally according to expectations in the room temper- 
ature Mini run, yielding a neptuniumloss of about 0.5 per cent to the 2AW and 
about 3.5 per cent to the 2 B W  (organic waste from the 2B column). 
loss to the 2BW was somewhat higher than expected and on the basis of exhaustive 
batch stripping contacts appears to be due at least in part to an irreversibly 
extracted "non-strippa5le" species of neptunium. For example, when the organic 
product from the ZA Mini unit was subjected to three successive batch stripping 
operations with a hydrazine-containing aqueous solution slmlating the aqueous 
phase in the 2B system, the neptunium distribution coefficient (organic/aqueous ) 
increased from 0.023 in IAe first contact to 0.07 in the second and 0.3 in the 
third contact. 
in the organic after the third batch strip. 

The observed 

However, czly 0.5 per cent of the initial neptunium remained 

It is possible that t M e  "non-strippable" neptunium is responsible for the 
otherwise inexplicable l o s s  of neptunium which has been noted in the 2D coluxtm 
during normal plant operation, and which gives rise to the loss of neptunium 
to the 23613. 

ZBN Contactor Studies 

The "IBN Contactor" was given further attention during the mnth. 
the bulk of the Purex Plant neptunium inventory would be accumulated in a confined 
aqueous phase in a single-stage contactor which would be interposed between IBX 
and IC columns m d  would process the IBU continuously. Success in establishing 
such an internal "sizk" fcr ~ c p t m i a n  wGuld reduce the inventory of neptunium 
elsewhere i n  the plant and woad, therefore, reduce the probability of major 
losses through temporary upseC,s in the H4 or 2D columns. 

As in earlier studies, iron(111) was used to effect oxidation of the neptunium(IV) 
present in synthetic mJ to inextracMble neptmium(V). 
prospects for a successful "IBN contactor" are m r e  favorable if the ecidity 
of the IBU is reduced. 
and 0.0027 at aqueous phase acidities of, respectively, 0.5, 0.25, and 0.05 H 
HNO3. A distribution coefficient of 0.001 would enable about one kilo- 07 
neptunium to be held in 2000 gallons of aqueous phase in 8 IBN contactor with- 
out allowing neptunium concentrations in the remainder of the plant to rise 
above the "once-thrcugh" level. 

In this approach 

It was found that the 

Neptunium distribution coefficients were 0.009, 0.0045,, 

Behavior of Nitrous Acid in hrex Systems 

In the December, 1958, Progress Report, some preliminary data were given on the 
production of nitrous acid by radiolysis, rates of 'disappearance'in aqueous 
solutions and on reactions with the organic phase. 
nitrite-nitrate system have been continued. 
be summarized as follows: 

General studies of the 
The m r e  pertinent findings can 

Nitrite determination by diazotization is a sensitive and sufficiently precise 
method for studies at low nitrite concentration. However, many procedures 
appearing in the project literature present pitfalls for the unwary. 
reaction sequence and times, and the acidities must be considered. 

Concentration, 
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The d is t r ibu t ion  coef f ic ien t  of ni t rous acid between aqueous n i t r i c  ac id  and 30 
per cent TBP in "Amsco 125" is i n  the range 25 t o  30 a t  concentratioos upoto 
about 0.5 M HNO3. 
drops r a p i a y .  Approximate values a t  25 C a r e  20, 10, 6.5, and 3 f o r  one, two, 
three,  and f i v e  molar n i t r i c  acid, respectively. These values agree reasonably 
well  w i t h  those previously determined a t  ORNL and by Buckingham a t  HAPO. 
t r ibu t ion  coeff ic ients  a t  50 C were about ten per cent lower than at  25 c. The 
d is t r ibu t ion  is not dependent on BN02 concentration i n  the range of 10-3 t o  

A t  concentrations of HNO3 greater than one mlar the E, value 

D i s -  

10-5 M. - 
The dis t r ibu t ion  was also stuaied as a function of TBP concentmtion in 
iso-octane. 
aqueous phase contained 0.1 M HNO3 and 2.5 x 10-3 M HN02. 
followed the r e l a t ion  1nE: n-nln h p  + C w i t h  a v z u e  of n - 1.08 * -06, 
supporting the assumed 1:l ccmplex which hydrogen bonding would produce. 

Six  concectrations between 2 and 50 per cent TBP were used. The 
The d is t r ibu t ion  

To ve r i fy  the nature of' the  complex, infrared absorption was employed. Nitrous 
ac id  solutions in pure TBP were compared w i t h  TBP solutions of HNO3, NOg- N204, 
UOZ(NO~)~, and HC1. 
UOz(N0 )2 > HNO3 2 HC1 7Hm02. This s h i f t  is probably a d i r e c t  measure of the 

The s h i f t s  of the phosphoryl s t re tching frequency were 

streng 2 h of the hydrogen bond formed. 

The high extract ion of ni t rous ac id  probably r e su l t s  from (1) favorable so lub i l i t y  
parameters of the 1:l complex in hydrocarbons and (2) the low ionization of nitrous 
acid and hence the high coreentration of HHOg species in the aqueous phase. 
d i s t r ibu t ion  coef f ic iec t  of unionized n i t r i c  ac id  from l g  n i t r i c  acid solution 
is  calculated t o  be about ten, half that of HN02. ) 

(The 

High concentrations of ni t rous acid in TBP do reac t  slowly. Repeated s t r ipping 
w i t h  0.01 M NaOH solutions of the TBP solutions used f o r  Infrared s tudies  gave 
a residue zhowing a spectrum ident ica l  t o  that of pure TBP except that a strong 
absorption a t  6.1 microns remained. 
HN02, and in NO2 and is due t o  the unsymmetric ON st retching vibration. A t  d: 
present t h e  it is not possible t o  say whether t h i s  material  which is slowly 
washed out w i t h  caust ic  treatment is a compound containing the -0-N-0 group or 
is TBP degraded in 80m other  manner. 
small, and a re l a t ive ly  concentrated solution of ni t rous ac id  in TBP c m  be 
used as a "spike" to  introduce ni t rous ac id  into the solvent phsse. 

A similar absorption band appears in HNO 

The extent of the reaction is  probably 

Distribution coef f ic ien ts  f o r  nitrous acid in the P u e x  EA column were measured 
in a batch countercurrent mn  a t  45 C. 
the scrub ~ e c t i o n ,  2.3 a t  the feed stage, 3.2 in the  first extract ion stage be- 
low the feed stage, 4.8 in the next:extraction etage, end 6.8 in the final 
(lower ac id)  extract ion stage 

The measured coeff ic ients  were 3.0 in 

Fixed-Bed Ion Exchange Column Studies 

Analysis of the experimental data from the annular column studies Uehg sodium 
as a t r ace r  indicates  an increase of 30 per cent in the  "holdback" as a r e s u l t  
of the presence of the sulfamate-generated gas in the resin bed. (The term 

P 

1 2 b 0 1 3 1  
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"holdback", as used in describing flow through a packed, granular bed may be 
defined as a measure of the departure from ideal piston flow; e.&, H = 0 f o r  
piston flow and approaches unity f o r  cases of extreme channeling or dead water.) 
These findings agree quite closely w i t h  the results of the 6-inch column studies 
using uranium as 8 tracer. 
t o  be increased by the presence of gas i n  the resin bed, from 5.5 to 7.2-inches; 
i.e., a 30 per cent increase. 

The six-inch column data indicated the H.E.T.P. values 

V i s u a l  observation of the columns indicated the gassing t o  be considerably more 
severe in the six-inch column than in the annular column. This was attributed 
par t ly  t o  wall effects  and par t ly  to the higher flow rate used in the six-inch 
column (ca. - twice as great). 

Fission Product Isolation and Psekaginp; Prototype 

The shop fabrication of the f iss ion product packaging prototype is  about 85 per 
cent complete. 
i s  nearly complete. 
i s  planned to  start early in March. 

A report, m-59265, "Fabrication of a Hastelloy B Steam Co i l , "  was issued. 
report summsrizes the experimental work done in the fabrication of a steam c o i l  
f o r  the Crystall izer Tank. 

Process piping t o  the vessels instal led in the 3 a - A  Building 
The calibration and preliminary tes t ing of these vessels 

This 

mYT1cALl m msTRuMEm CHEMlSTRY 

Spectrographic Analysis of General Samples 

A spectrographic laboratory i s  called upon t o  analyze a l a r g e  variety of samples 
fo r  which it is prohibitively expensive t o  prepare the required calibrations 
generally needed fo r  each type of sample. The samples may be oxides, salts, 
si l iceous matter, carbonaceous matter, o r  mixtures of these. Because the 
sample composition markedly a f fec ts  the spectral intensity f o r  the elements, 
a so-called "general" procedure is  often used f o r  these miscellaneous samples. 
If the sample is  mixed into a large, constant amount of a matrix materfal 
(oxide or  s a l t )  and subjected t o  the spectrographic am, the emissivity of 
most elements W I L L  be, as a first approximetion, characterist ic of the matrix 
rather than the Bample composition. 
standards w i l l  be required f o r  a large variety of samples. 
the matrix, the mixture ratio,  and the arcing conditions are all significant. 
Such a "general" spectrographic method has been s e t  up In  the 325 Building 
spectrographic laboratory. The basic parameters were selected after a litere- 
ture search and scouting experimental work. 
oped using 8 1 to 3 mixture of germanium oxide and graphite as the matrix w i t h  
a fixed anrount of ga l l ium oxide added fo r  an internal standard. A stepped 
neutral f i l t e r  (10 and 100 per cent) is used t o  s p l i t  the spectrum, permitting 
an extension of the concentration ranges available on one exposure. 
tione have been completed f o r  18 elements and the method gives a standard 
deviation of f 15 per cent w i t h  an average e r ror  of about f 20 per cent. 

Therefore, o w  one set of calibration 
The selection of 

The detailed method has been devel- 

Calibre- 

-, ';f Y'S. . .  
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Determination of Plutonium arid Neptunium i n  Process Wastes 

A method based uwn  a mercury cathode e l ec t ro ly t i c  separation of interferences 
followed by a voltage &canning coulometric t i t r a t i o n  (derivative t i t r a t i o n )  has 
been developed md succeesfully applied t o  the  determination of plutonium and 
neptunium i n  synthetic -ex HAW solutions.  
molar f o r  plutonium and 5 x 10-7 mol= f o r  neptunium, based upon t i t r a t i o n  of 
a 2.5 miUil i t .er  sample. 
radiochemical methods f x  normal l a k r a t o r y  use, but it is  more adaptable f o r  
remote and a u t c s t i c  analyses. 
i f  fur ther  development leads t c  greater  r e l i a b i l i t y .  

The detection limits a re  2 x 

The method is probably l e s s  a t t r ac t ive  than the present 

The method may be applicable to in- l ine analysis 

Evduation. cf Cur t i s*  (Curz.isz-Wri@t T i t a i u m  Solder1 

Lap jo in t s  of A-55 titaaivsl sddesed  with Curt isol  were exposed t o  synthetic 
solut iocs  ccrresycndlog t o  Re"x oxidizer, Redox waste concentrator, and &ex 
dissolver conditiccs.  T3e e d d e r  sbcwed very pocr corrosion resistance to a U  
of these solutions.  

Canned Motor FWnp 

The titanium came2 mctor PIUQ fabricated by Gaylord-Rives using the f i v e  horse- 
power Genersbl Engineerkg Lakcrsf;c,-y design failed after 2000 hours water ser- 
vice. 
had wGrn apprminstely 1/4-irzehe 
a rep1aeemn.t bearing matsrid f o r  Tke pump. 

pumF examhatioli revealed that the thrus t  faces of the carbon bearings 
aoron carbide is  currently being evaluated as 

"Rezte' '  Equipmen+- f c r  Plutocium Proc2seiLg 

A conceptual design w a s  develcped cf an e l e c t r i c a l l y  operated mechanism which 
could be used i n  a "bot I=.l+,+,on" prototype fo r  the t ransfer  of crucibles from 
stat ion-to-s ta t ion ic. $he reducticn hoods. 

A conceptual desigr: was deveioped f o r  a system which could be used f o r  handling 
powder from the  plusoIiiun chloride reactor  of a 234-5 hot button prototype. 
With the system developed, powder first pame6 through a powder seal  in to  an 
inspection clianber wkzre it i e  ccoled. Good powder is then transferred through 
a second powder lock t o  further proceesing. 
(CO ) t ransferred back t c  the chloride reactor f o r  reprocessing. 

determine the C02 flow requ5red f o r  t ransfer  of powder back t o  the chlorinator.  

Plutonium Oxide CMorinator 

Another series of metals was exposed to a phosgene-air-water vapor mixture 
a t  600 C s W s t i n g  the atmoephere expected i n  a plutonium oxide chlorinator.  
The materials t e s t e d  were Durallcy, A-55 titanium, zirconium, phosphor bronze, 
Tantalum, 3 2  s t s in leas ,  Monel, 9 6  s ta in less ,  Hastelloy F, Chlorimet-2, and 
Hionel. Corrosion ra tea  ranged fro= 700 t o  2 mils/mo penetration i n  the order 

Off-standard powder is pneumatically 
Although the 

ent  f re system hss no+, been tes ted,  preliminary s tudies  have been completed to 
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given. 
than Hastelloy B or  C which were recommended as a r e s u l t  of previous tests. 
Further evaluation of Nioael f o r  this service w i l l  be made. 

Only IVione?. showed be t t e r  corrosion resistance t o  t h i s  environment 

Corrosion of 304-L by Plut.onium( 111) Chloride 

Samples of 304-L s t a in l e s s  s t e e l  were exposed, i n  contact with plutonium 
chloride powder, t o  air  a t  dew points ranging from -20 C t o  + l5  C .  
rates based on prelimfriary examination of these samples were given i n  the 
December report  (m-5866l-c). Further examination of the samples was made 
a f t e r  b e t t e r  corrosion film removal. No measurable a t tack occurred a t  dew 
point  -20 C .  
m i l / m o  occurrod. At dew pcint  +5 C, intergranular a t tack  a t  about 0.5 m i l / m o  
occurred while a t  +15 C dew point, p i t t i n g  and intergranular a t tack  a t  two t o  
three mils per month cccurred. 

Corrosion 

A t  dew p i n t s  of -13 and -5 C, p i t t i n g  at tack of 0.2 to 0.3 

Plutonium Oxalate Calciner Off-Gas F i l t e r  

A sintered s ta in lees  s t e e l  wire pencil-type f i l t e r  was t es ted  f o r  possible use 
in  f i l t e r i n g  p s r t i c l e s  from the plutonium oxalate calciner off-gases. 
f i l t r a t i o n  eff ic iency and backflushing charac te r i s t ics  of t h i s  f i l t e r  element 
are considered adequate f o r  234-5 use. 

The 

The operating charac te r i s t ics  of the Selas ceramic pencil  f i l t e r  previously 
tested are  presented io. EW-59381, "Prototype Button Line Powder Traps," 
current ly  being issued. 

PROCESS CONTROL IZMELOPMEWT 

Assistance t c  Chemical Processing Department 

The Arrex 2BP sampling system is being used t o  rec i rcu la te  the 2BP stream to  
the 2AF tank (J-5) dwing  palm recovery operations. 
canyon jumpers betwzen normal and palm recovery runs. However, inadequate 
flow r a t e s  a r e  experienced when using t h i s  sample system as a process t ransfer  
l i ne .  The exact cause of the low flow rate is  not known, but the J e t  used 
(S-3666 - BP!F 7924) i n  the 2BP tsunpler appears t o  be l imit ing based on tests 
just completed in the  321 Building. A l a rger  capacity j e t  w i l l  be tes ted in 
an attempt to o b t a h  the desired flow rate. 

This eliminates changing 

Testing of the revised prototype dual j e t  sampling system f o r  the Redox IAFS 
stream is complete. The revised systeiu del ivers  sMf ic i en t  flow of gas-free 
solution (Sp.G. 1.6) f o r  a continuous analyzer. 
plutonium) in to  the  vessel  vent system from a continuously operating j e t  was 
observed during these tests. 
but may lead to plugging or radiat ion problems i n  the vent system. Details 
of the test results were forwarded t o  CPD-F'EO i n  a l e t t e r  t o  IV. T. Hildreth 
dated February 11, 1959. 

Carry-over of uranium (or  

The amount is  not s ign i f icant  in terms of loss, 
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Both the l inear  polyethylelie and TePlcn tubing ce l l s  fa i led  t o  maintain a low 
background ac t iv i ty  reading i n  the Redox HCP stream after approximately one 
week of service. 
on t h i s  stream. 

Unplasticfzed fluorothene ce l l s  are now on order fo r  tes t ing 

An ultrasonic level  detector designed by FPD-Testing Methods Operation was tested 
and found satisfactory fo r  res in  leve l  measurement. 
a frequency of 1 megacycle and delivers approximately 45 watts peak power t o  the 
crystal. 
feet between resin and trensducer. A plant prototype i s  scheduled fo r  construc- 
tion and evaluation. 

The instrument operates a t  

It provides adequate signal return fo r  distances ranging from 0 t o  10 

I C  Column Studies 

A filter phctometer was cksignd and is being developed t o  indicate the uranium 
cotcentratiolz and the ppkase distribution prcf i les  of the column cartridge. The 
instrument is designed ?o clamp arotcld the cclumn, end t o  travel-slowly up the 
glass sections8 s e w k g  the l iqkids trapped i n  the cartridge under s t a t i c  
conditions 
e i ther  the aqueous c r  organic phase. 

The i n s t m e L t  hae a usable range of 0 t o  100 g/ l  (uranium) i n  

Computer and Simulatioc Work 

A one-second B r o n  recorder and a Foxboro Ccnsotrol recorder with high chart 
speeds have beer. comec.f.e2! f,3 the X-section f'umace and powder temperature 
probes of G-caLeiner ir. crder tc determine the response of the furnace during 
start-up and shut-&-m of the ca1cir;er. These data a l o q  with theoretical  
studies will leati to ar: apprcximate trmsfer function of the furnace which is  
necessary for  the desi= of a stable control loop. 

NON-PRODUCTION FVELS REPRCCESSING 

Mechanical Hea6-End StudLee 

Fuel element hardwk-e removal studies are  t o  be renewed i n  the near future. The 
f r i c t i cn  saw (hotsaw) is  being modified to  permit friction-cutting studies on 
sodium-filled capsules, compression spring capsules, and Zircaloy metal. I n  
addition. t o  the baaic saw studies, equipment is  being instal led In the  saw system 
which w i l l  permit psrtirula+,e matter apd air f i l t r a t i o n  studies. 
removal equipment to  'be tested includes an American A i r  F i l t e r  Type D Rotoclone 
and a Cambridge Absolute F i l t e r .  

Particulate 

Arrangement8 have been made t o  make preliminary "cold saw'' (low speed milling 
cut ter  type) studiers i n  the 200-West shope. These preliminary studies should 
determine the basic feas ib i l i ty  of the cold saw system. 
and compresEion spring capsules w i l l  be cut with the saw. 

Hollow tube bundles 
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Feed Preparation 

=ex. 
on solutions containing uranium and stainless s t e e l .  

A se r i e s  of chloride removal runs were made i n  the Darex p i l o t  plant un i t  - 
Pertinent findings are: 

1. The continuous addition of n i t r i c  ac id  through a submerged feed point 
offered no advantage over a top feed point. 

2. A greater  d i f f i c u l t y  i n  removing chloride from a solution high i n  stain- 
less s t e e l  content, as reported last month, was again demonstrated with 
both concentrated and d i lu t e  &rex solutions.  

3. The addition of water through a submerged feed point f o r  n i t r i c  ac id  
removal i s  superior t o  a top feed point. 

The data secured i n  these and p r io r  experiments are  being analyzed by analog 
computer techniques i n  an attempt t o  delineate the r e l a t ive  contributions of 
the chloride oxidation reaction and hydrochloric ac id  v o l a t i l i t y  to the chloride 
removal a t ta ined.  

Niflex. S i x  addi t ional  runs were completed. General observations w i t h  a 
2 M - HNO3 - 1 - M NHl+HF2 solutions were: 

1. 

2. 

3.  

4. 

The terminal solution consis tent ly  contained 23 - 26 grams of s ta in less  
steel per liter af'ter four hours of operation. 

The charge was a t  least 85 per cent dissolved after one hour of boil ing 
w i t h  a f luor ide  t o  stainless s t e e l  mole charge r a t i o  of f ive .  

Off-gas analysis  after one hour of dissolut ion averaged one per cent oxides 
of nitrogen and one per cent hydrogen w i t h  an air flow of 0.34 standard 
cubic foot  of air per minute per square foot  of stainless s t e e l  surface. 

Dissolution was 91 t o  99 per cent complete af'ter four hours of boiling 
w i t h  a f luoride to s t a in l e s s  steel mole charge r a t i o  of f ive .  
dissolut ion consis tent ly  occurred near the bottom of the dissolver ( l iqu id  
depth of eight f e e t )  and along the Hastelloy F contact regions. 

Incomplete 

Sulfex Studies 

Sulfex studies were extended t o  irradiated uranium m e t a l  ( i r rad ia ted  t o  2100 
MWD/T and cooled about six months). The irradiated metal reacted with boiling 
four molar su l fur ic  ac id  a t  a rate (1.2 mg/hr,cm2) ident ica l  within experi- 
mental e r ro r  with the rete of reaction of uuirradiated uranium (1.1 mg/hr,cm2) 
This rate would correspond t o  a uranium loss ( i n  per cent per hour) of 0.1 times 
the specif ic  surface of the element in cm2 per gram. 

The presence of dissolving stainless s t e e l  had no e f fec t  on the  rate a t  which 
the i r rad ia ted  uraniun reacted w i t h  boi l ing four molar su l fur ic  acid. 

. I  

' 7. 
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Other experiments sbowed the rate 
9 w/o molybdenum to be lower by a 
uranium. 

of dissolution of unirradiated uranium - 
fac tor  of a t  l e a s t  t en  than that of unalloyed 

Experiments perfcrmed t h i s  month confirmed that atmspheric  oxidation is  largely 
responsible f o r  the prev iowly  observed rate (1.8 x moles/liter,hr) of for-  
mation of i ron( I I1)  when a four molar sulfuric acid solution containing 0.2 
"molar" stainless s t e e l  was boiled with no attempt made to exclude oxygen. A 
r a t e  of only 1.2 x 10-5 moles/l i ter ,  hour was obtained when a 0.3 mlar solu- 
t i on  of i ron(I1)  i n  four molar su l fur ic  ac id  w a s  boiled under a nitrogen atmos- 
phere. 
uranium o r  uranium dioxide, provision of a noc-oxidizing gas atmosphere w i l l  be 
necessary t o  obtain Icinirmun core losses  i n  a Sulfex decladding operation. 

Since i ron( I I1)  has been shown t o  be capa3le of oxidizing and dissolving 

During Sulfrx studies,  several specimens of 304-L stainless steel of unknown 
his tory  have been found wUch are passive to bc i l i ag  3.5 H 2 S O 4 .  Several 
techniques involving etchilzg and subsequent exposure t o  HNO3 or  air  (long term) 
have beer. fourd which w i i l  prcduce 304-L sFecfmens passive to 3.5 M H2SO4. 
a l l  cases, the sesplea were made act ive by contact with mild steel-or act ive 
stainless s t e e l  when i m r s e d  ir d i l u t e  su l fur ic  acid.  

I n  
, 

Uranium and UrEt r ium Dicxide Dissolution. 
and s intered uranium dioxide i L  propDsed-core diseolvent solutions (HN03-~-~("03)3 )  
were determined. Tke tesfE were made i n  boi l ing solutions;  cocsti tuent concen- 
t r a t i o n  ranges stuzied were m 0 3  from ezid Cefieient t o  3 - M, HF from 0.1 t o  1.0 g, 
Al(NO3)3 from 0 to 1.3 E, and U02(H03)2 from 0 t o  0.6 M. Dissolution rates f o r  

Dissolution rates f o r  ingot uranium 

ingot uralzium were i n  the racge from one to f ive  
aluminum or  i n  the  p=.eser;ce of' a l d n u m  if the Al 

/cmqhr i n  the absence of 
mole r a t i o  was less than 

Diesolutio-_ rates f o r  s intered U02 were appreciably less than 
one. 
0.5 g/cm2/br. 
those f o r  metall ic uranium. They rdnged from 0.1 t o  about one g/c&/hr. 
t i on  of f e r r i c  n i t r a t e  t o  the  dissolvents increased the dissolution rate 
appreciably. 

A t  an Al/F mole ra%:',o of one the dissolut ion rates ranged from 0.2 t o  

Addi- 

Dissolutiori of Uranium-Mclybder,um Alloy. 
uranium - 3 per cezh moly3denum alloy in HNO3-NH4F-Al(EO ) 

concentrations as w e l l  as F/Mo and Al/F mole r a t i o s  if  gross so l id  formation is 
t o  be avoided. Currelzt s tudies  02 the  dissolution of this a l l o y  i n  n i t r i c  acid 
alone icd ica te  that approximtely the sane terminal uranium and n i t r i c  ac id  con- 
centrat ions can be a t t a ine9  as are possible in the presence of f luoride and 
aluminum. 
ing a much lese  corrosive environment and the disadvantage of lower dissolution 
rates. S t a b i l i t y  of solutions during plutonium oxidation and the behavior of 
molybdenum during solvent extract ion have not yet  been studied i n  the  absence 
of f luoride.  

Further s tudies  on the dissolution of 
syetems generally 

confirm previously reported 1Fmitbtions on terminal uran 2d and n i t r i c  ac id  

Dissolution i n  n i t r i c  ac id  only would have the advantage of involv- 
- .  

A survey of dissolut ion rates of uranium - 3 per cent molybdenum in the 
EN03-NH@-Al(N03)3 systems proposed f o r  dissolut ion of this a l loy  was made. 
A t  Al/F mole r a t i o s  of 0.5 o r  less the average disaolution r a t e  a t  boiling 

1 2 k 0 7 4 3  
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was we l l  above one gm/cm2/hr. 
one gm/cm2/hr. 
than one gm/cm2/hr even i n  boi l ing solutions.  

A t  80 C, the average dissolution rate was about 
When the Al/F mole r a t i o  was one, the dissolution rates were l e s s  

Materials of Construction. 
Hasteiloy F base metal and a f i l l e r  wire similar t o  Hastelloy F but containing 
nine per cent molybdenum instead of the us& six per cent, and containing no 
niobium show appreciably less (estimated a t  a fac tor  of ten)  preferen t ia l  weld 
m e t a l  a t tack  in HMO -HF solutions than weldments containing standard Hastelloy 

denum content are in pxeparation f o r  evaluation as f i l l e r  materials. 
F welded with No. 65 Nionel f i l l e r  wire showed no preferen t ia l  weld metal at tack 
after exposure f o r  ten days t o  simulated Sulfex, Zirflex,  and core dissolvent 
solutions. 
showed preferen t ia l  a t tack i n  areas adjacent t o  the weld on exposure to core 
dissolvent solution ( 3  M - €1~03, 1 g HF, 0.5 g ~ 1 ( ~ 0 3 ) 3 ) .  

The pxesence of dissolving stainless s t e e l  reduces appreciably the corrosion 
of Hastelloy F and Mionel by Sulfex decladdir?g solutions (d i lu te  su l fur ic  acid).  

Boron Monitor. A laboratory model of a boron monitor was designed, constructed, 
and i s  now under test, tc determine the optimum geometry f o r  measuring boron in 
the 0.1 t o  2 grams/liter range. The sensing u n i t  is  a thermal neutron absorpti- 
ometer u t i l i z i n g  a single BF3 tube as the detector. 

Solvent Extraction 

Hastelloy F weldments fabr icated from vacuum-melted 

F as f i l l e r  materi J . Four addi t ional  heats of Hastelloy F with varying molyb- 
Hastelloy 

Similar welds prepared with standard Nionel as f i l l e r  material 

Solution S t a b i l i t y  t ee t s ,  batch contact studies, and mini-mixer-settler runs 
were made to es tab l i sh  sa t i s fac tory  conditions f o r  Redox solvent extraction of 
feeds prepared by diesolution of uranium- 3 per cent molybdenum a l loy  i n  
HN03-NH4F-Al(IV0 ) solutions.  From the standpoint of uranium and plutonium ._ 
recovery and so 2 2  u ion s t ab i l i t y ,  the most sa t i s fac tory  conditions so far found 
are  as follows. 
one molar o r  mre in f r e e  acid.  Aluminum n i t r a t e  was adzed t o  give an Al/F mole 
r a t i o  of a t  least 1.5 and t o t a l  n i t r a t e  a t  l e a s t  5 M. 
0.05 M in Na$r207, heating f o r  a t  least one-half h&r a t  85-90 C was required 
f o r  a e w t e  plutonium oxidation. 
were generally formed. Under these feed preparation conditions, uranium and 
plutonium waste losses  ranging from 0.05 to 0.2 per cent were obtained in mini- 
mixer-settler runs. Fission product behavior under these conditions w i l l  be 
studied in future runs. 

The dissolver solution (containing 0.4 M uranium) should be 

When the solution was 

A t  higher oxidation temperatures, so l ids  

REACTOR DEvgIxlpMEMT - 4000 PROGRAM 
m m m  RECYCLE PROGRAM 

PRTR m e l s  Processing 

Present plans i n  developing optimum reactor  parameters f o r  the use of recycled 
plutonium i n  thermal reactors  include the  reprocessing of PRllR spent fuels in 
the Redox plant  and/or the proposed reprocessing complex f o r  Non-Production Fuels. 

c, ” 
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i 

1 2 4 0 1 4 4  



C-17 

This approach is  not considered t o  be optimum as the chemical reprocessing steps 
t o  the over-al l  plutonium recycle, but is intended as a service during the interim 
period u n t i l  such time that a more optimum f u e l  reprocessing-fuel reconsti tution 
cycle has been developed. In  th i s  concept the inter im reprocessing is, therefore, 
a special  case of reprocessing a non-production fue l .  Accordingly, development 
i n  support of this reprocessing has 'been carr ied out and reported under the Non- 
Production Fuels Reprocessing Development Program. Unique features  of the PRPi 
fuels have been considered i n  that development program, as well as the provision 
of any necessary technology t o  make it po6sible to process spent PRTR spike 
fue l  elements i n  the Redox plant  w i t h  a minimum of modifications, p r io r  to the 
completion of the Non-Production Fuels Reprocessing complex as a whole. A s  
presently envisioned it w i l l  not be necessary t o  provide any f a c i l i t i e s  i n  
these minimum modifications which are not a l so  necessary i n  the longer-range 
portion of providing f a c i l i t i e s  f o r  processing of Non-Production Fuels. 

Combustible Gas Analyzer 

Calibration of the new combustible gas analyzer, f o r  use at  Redox, is  in  progress. 
Data a re  being evaluated i n  order t o  in te rpre t  the e f f ec t s  of two combustible 
gases (hydrogen and ammonia) i n  air. 
ammonia t o  hydrogen mcle r a t i o  of ten o r  greater,  the insknunent output signal 
is  the same as i f  ammonia only were present. 
bute t o  the output signal.  

Preliminary results indicate that with an 

A t  lower r a t i o s  both gases contr i -  

Plutonium Oxalate Disk F i l t e r  

Tests have continued on the  plutonium oxalate disk f i l t e r  using cerium oxalate 
as a stand-in f o r  plutonium oxalate. 
oxide disc  and a sintered stainless s t e e l  wire mesh) have proven adequate i n  
f i l t e r i n g  cerium oxalate. 
devise cake removal methods which would minimize f i l t e r  media blinding while 
maintaining uniform filter discharge rates. 
the f i l t e r  a t  a time ef fec t ive ly  removed the cake but resulted i n  large pressure 
drop var ia t ions  across the f i l t e r  and an eneven build-up of cake on the filter 
disc .  
mounted below the normal cut-off lmife. With ro ta t ion  of the disc  the scalpel  
makes a 3/16-inch incis ion i n  the 1/4-inch thick f i l ter  cake. 
t i on  takes place la rge ly  in the groove produced by the scalpel.  With t h i s  
method the pressure drop across the f i l t e r  does not f luc tua te  and f i l t e r  
discharge rates a re  qui te  uniform. 

Both f i l t r a t i o n  media tested (an aluminum 

Exploratory s tudies  were performed i n  an e f f o r t  t o  

"Blowing back" a small sector  of 

A second method investigated involves the use of a t ravel ing "scalpel" 

Subsequent f i l tra- 

Potassium-Aluminum Chloride System 

A sample of shor t  exposure, long cooled, I r rad ia ted  uranium dioxide was converted 
t o  U3O8 by heating i n  a i r  t o  725 C and was dissolved i n  Kcl-AlC13 to yield a 
salt phase 18 w e i g h t  per cent in uranium. After contactlng with aluminum a t  
725 C f o r  40 minutes, the salt phase was found t o  contain over 99 per cent of 
the strontium, cesium and cerium. 
found d is t r ibu ted  between the salt and metal phases, ranging i n  three experi- 
ments from 40 t o  80 per cent i n  the salt phase. It is not known whether this  
is a k ine t ic  phenomenon o r b  due to  an unknown -+action of the ruthenium with 
the uubetrate material  

The ruthenium (surpr is ingly enough) was 
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Scouting experiments were perfcrmed t o  determine the effect  on uranium distributioL 
of substi tuting bromide fo r  all or  part of the chloride of the KCl-AlC13 system. 
Thorium-234 (UX,) was used t o  simulate plutonium in  the system since these two 
elements have similar distribution coefficients in the AlC13-KCl  system. 
inary experiments show minimum ten-fold increase i n  the separation factor fo r  
uranium and UXl if the potassium chloride i s  replaced with potassium bromide. 
This e f fec t  i s  due t o  an apparent increase in the uranium distribution coupled 
with a decrease i n  the UXl distribution. Replacement of the A l C l 3  with AlBr 
as w e l l ,  results i n  separation. factors about the same as those of the chlori  
system. 
thorium. 

Prelim- 

& 
Distribution coefficients, however, are lowered f o r  both uranium and 

If confirmed, the distribution data quoted above, should mean an improvement in 
the salt fluxing process demrstrated fsr the purification of aluminum-uranium-233 
alloys from thorium- 228. 

Fuel Materials 

A set of six plutcnium impregnated graphite samples was completed and sent to  
Plutonium Metallurgy Operation fo r  canning and irradiation. 

Analytical Services 

Uranium down t o  1 ppm i n  Zircaloy-2 was measured w i t h  some 60 per cent error. 
The fluorimetric methcd wa.3 applied direct ly  t o  HNO -HF solution of the metal. 

Zircaloy-2 meets impurity uranium specifications. 
The analysis is expected to  be used regularly t o  no 2 e whether purchased 

Magnesium a t  tbe 0.02 t o  10 per cent leve l  in aluminum-uranium and aluminum- 
plutonium buttons was determined with an error  of less than three per cent, 
re la t ive.  
solution on f e r r i c  hydroxide. It was washed with ammonia and dissolved i n  
10 M HC1. 
A frame photometer measured magnesium in the effluent. 

Main interference was aluminum. 

The HC1 solution was passed through Dowex-1 which retained the iron. 

Magnesium was carried from a caustic 

Radiant Heat Spray Cdcinat ior  

Twelve runs were! made during the m n t h  in the eight-inch spray calciner. 
were aimed a t  optimizing operating conditions and a t  producing a high grade 
product similar to that previously obtained in  the three-inch unit. The feed 
was formaldehyde killed synthetic 1 W W  from t?ae Chemical Development p i lo t  plant. 
A i r  was used as a$omizirig media in the f irst  two runs, saturated steam in two, 
and superheated steam in the rest. 
is condensable and hence reduces the off-gas volume. 
because of the high water content of the building steam supply. 

These 

The use of steam is preferred because it 
Superheat was required 

The quality of product was generally fa*, ei ther  with o r  without phosphate 
addition, and with e i ther  air or  superheated steam atomization, but dustiness 
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was a problem i n  some cases. 
other parts of the column was  a lso troublesome, and several  changes were made 
in an attempt t o  elimjuzate this d i f f i cu l ty .  
the spray and reduce the e f f e c t  but were ef fec t ive  in a limited region only and 
require further development. It was a lso found desirable to replace the "disk 
and donut" ba f f l e  system w i t h  a cone and frustrum and t o  eliminate the cyclone 
associated w i t h  the product receiver.  
modified i n  preparation f o r  t r ace r  l e v e l  runs. 

Supporting s tudies  i n  the three-inch column were aimed a t  re la t ing  product 
density t o  operating var iables  such as air to feed r a t i o  i n  the atomizing nozzle, 
air  pressure a t  the nozzle, and residence t i m e  i n  the column. The e f fec t  of 
these variables was not c lear  cut;  however, maximum product density occurred 
when air t o  feed r a t i o  was i n  the range 0.4 t o  0.7 l i ters of air per milliliter 
of feed and decreased wi th  increased pressure. With sugar addition, t ap  densi- 
t ies ranged from 1.04 t o  1.84 gm/cc, and perfect  spheres of glass-l ike material  
were obtained i n  all cases. 

Adherence of powder to the cold top flange and t o  

Spargers were in s t a l l ed  to collimate 

The off-gas system i s  a l so  being 

BIOLOGY AND MEDICINE - 6000 PEhOGRAM 

GeoloAy and Hydrology 

Specific re tent ion measurements were made on samples of soil taken from wells 
dril led near the  BC cr ibs .  These measurements were performed by centrifuging 
the saturated samples f o r  one hour a t 1 0 0 0  gravi t ies .  
the samples after centrifugation averaged about 2 per cent by volume. 
moisture content of special  drive samples of s o i l  from deep within these form&- 
t ions  was found t o  average under 4 per cent by volume. 
a similar formatior: in 200 West Area averaged just under 2 per cent by volume 
moisture. 
they a re  obtained from w e l l s  constructed without the use of d r i l l i n g  water. 
The low moisture content obtained with these f ie ld  samples i n  the centrifuge 
test  compares w i t h  abou+, 14  per cent obtained previously w i t h  f i n e  Touchet s o i l .  
This fine s o i l  i s  not represeLtative of the actual material  beneath the cr ibs .  
The acceptable agreernect between the moisture content resu l t ing  from these 
tests and that measured in ac tua l  samples may indicate a ver i f ica t ion  of the 
value of the centrifuge tes t  f o r  sgecif ic  re tent ion measurements. 

Two techniques f o r  constructicg laboratory unsaturated flow xdels w e r e  tes ted.  
It was found that the use of porous glass membranes f o r  maintaining moisture 
tension was sa t i s fac tory  f o r  te rs ions  up t o  24 cm of water. 
tested involved the removal of water from the bottofi of the mode1 by means of a 
vacuum pump to provide unsaturated flow. This device permitted model  operation 
under moisture tensions as great as 50 cm of water. 
s o i l s  was measured with two experimental instruments based on the determination 

t h e  before measurements can be made, limiting the usefulness of the technique. 
Design improvements are sought t o  increase the rate of response. 

The moisture content of 
The 

Recent drive samples from 

mese  drive samples provide r e a l i s t i c  moisture-content data because 

The second technique 

The moisture content of 
. of e l e c t r i c a l  conductivity. These instruments require s ign i f icant  equi l ibrat ion 

I 2 4 0 1 4 1  
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Soi l  Chemistry atid Geochemistry 

The capacity of c l inopt i lo l i te  for  removing cesium from solution was determined 
t o  be 166 meq./lOOg. to  reach a C/Co value of 0.5 from a 0.01 M cesium solution. 
With addition of 1.0 - M sodium t o  t h i s  influent the cesium capaTity i s  reduced 
t o  72 meq. Cs/lOOg. The large concentration of sodium ion needed to cause an 
appreciable depression in Cs removal emphasizes the pronounced select ivi ty  of 
c l inopt i lo l i te  fo r  cesium. 
a higher capacity for  cesium from pure solutions b u t t h e i r  cesium capacity is  
depressed to a much greater extent by the presence of sodium ion than is that 
of c l inopt i lol i te .  

Comparable tests with synthetic resins indicated 

Completion of experiments previding cation exchange dsta confirms the previous 
indication that no appreciable change i n  cation exchange capacity resul ts  from 
acid pre-leaching of the soi l .  
was composited from samples taken from a 200-foot zone during construction of 
a w e l l  near 200 West A r e a .  
cent in the 22.0 mm fraction, 20 per cent i n  the 0.35 t o  2.0 mm fraction, and 
the r e s t  t o  be f ine  sand, s i l t ,  and clay i n  the (0.25 mm fraction. This f ine 
fraction has a na%ural cation exchange capacity of 12.6 meq./lOOg., indicating 
a calculated exchange capacity fo r  the whole soil of 6.8 meq./lOOg. 

The s o i l  prepared for  laboratory investigations 

A mechaaical analysis of the composite showed 26 per 

Ground Waste Investigations 

A technique w a s  designed and demonstrated f o r  performing s o i l  column experiments 
with controlled unsaturated flow. 
bed retained between two porous glass membranes. 
by maintaining terzsion-on the membranes. 
between the per cent saturation of the s o i l  bed and the tension on the influent 
over the experimental range studied. 

The test solution flows through a short s o i l  

A l inear  relationship w a s  found 
Unsaturated flow i s  attained 

Laboratory soi l  column experiments were completed t o  study the effect  of V8ri8tiOnS 
i n  packing on the result ing breakthrough curve. 
packing are  possible, being determined by the column packing technique employed. 
It was found that s l igh t ly  steeper breakthrough curves are obtained with loosely 
packed columns than with those prepared by maximurn compaction with a vibrator. 
Thus failure to duplicate f i e l d  packing i n  laboratory experiments w i l l  r esu l t  
i n  high estlmtes of c r ib  capacity. The e f fec t  is not pronounced amounting to 
a maximum column volume error  of about 10 per cent a t  0.1 per cent breakthro-. 

Only qualitative variations in  

Pre-leaching of two 47-foot s o i l  columns was completed and influent spiked w i t h  
Sr9O i s  being fed. 

Field Apparatus Developmezt 

Closed c i r cu i t  television was used for  the first time local ly  to examine well 
casing integri ty  and the cocdition of perforations. 
tained i n  the w e l l  above the water level  but i n  some w e l l s  turbidity made the 
viewing less defined upon immersion of the camera. 
near month's end t o  assist CPD i n  the internal examination of a dissolver 
vessel. 

Good resolution was ob- 

The camera was prepared 
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A crystal-controlled chronometer c i r c u i t  f o r  use i n  exploratory geophysical 
work was developed. 

A laboratory device was developed f o r  a R l y i n g  a known controllable tension t o  
soil column, ye t  permitting continuous undisturbed flow of l i qu id  through the 
column. 

Equipment and procedures were developed and tes ted  f o r  rapidly placing w e l l  
points f o r  use i n  forthcoming f ie ld  tests. 
is accomplished i n  30 minutes. 

Driving the w e l l  point t o  20 f e e t  

Micromeritics 

Capsule f i l ters  f o r  removing uranium pa r t i c l e s  from cut-off operations were 
prepared from (1) long asbestos fibers, ( 2 )  various wool felts .  Eff ic iencies  
of 99.5 per cent were achieved f o r  each of the f i l ters f o r  removing very f i n e  
i ron oxide par t ic les .  
glass wool pads presently used i n  high l e v e l  radiometallurgy c e l l s .  
tests w i t h  commercial f i l ters  are planned. 

Either of the materials w i l l  be mre ef fec t ive  than the 
Further 

Two methods were used t o  determine the p a r t i c l e  s ize  d is t r ibu t ion  of uranium 
oxide pa r t i c l e s  produced in an autoclave rupture of a uranium element. 
both methods showed that all par t i c l e s  were smaller than 210 microns, the dis- 
t r ibu t ion  of s izes  was not in agreement by the two methods. 
weight VS. time showed 49 per cent of the material  to be less than 70 microns 
diameter 

Although 

Direct sedimentation 

Sampling of e f f luent  air from the 234 Building stack was investigated as part 
of a study recently i n i t i a t e d  t o  characterize plutonium par t icu la tes  present 
i n  t h i s  stream. 

Rupture Monitoring 

An analysis  of three sources of information accumulated over several  years 
relating t o  rupture debris released t o  the Columbia River l e d  to the conclusion 
that on the average between 20 and 50 curies  of f i s s i o n  roduct per rupture 

River a t  B s c o  is f i v e  times that predicted from an average taken of 30 curies  
per rupture. 
less to the totel f i s s ion  product "burden" of the Columbia River than previously 
estimated, the pr incipal  source apparently being f i s s ion  of uranium i n  the 
cooling water, or in reactor  uranium contamination with access t o  cooling water. 

are released. The long-term average concentration of 8 $ 9 in the Columbia 

m s e  data support the conclusion that ruptures contribute even 

Radioisotopes i n  Reactor CoollnR Water 

the act ivated products 
zr97:zr95 measurements 

. 4J .*:yg 
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Reactor e f f luent  radioisotope r a t i o  measurement of Sb122:Sb124 indicate that 
the antimony parent material  which holds up temporarily i n  the slug and tube 
film has an average residence time on the film from the time of enter  ng u n t i l  

a r e  released of about 40 hours. t The Ce143:Cel 1 and 
give values of 25 and 40 hours, respectively, if these 
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materials arise by-rreactions. 
360 and 130 hours. 
as well as for the zinc reported last month fall between 10 hours and about 
12 days. 
percentage of the parent material is responsible for the radioisotopes observed 
in reactor effluent water because of the long residence time in the reactor. 

Demonstration of and instruction in the procedure for determining AsT6 in river, 
water samples was given RCAO personnel on a small area electrodeposition technique 
for determining plutonium i n  small volume urine samples. 

If they result from fission, the times are 
Thus, the average residence time values for these systems 

Together with other data these results show that a relatively s m a l l  

Facilities 
continue-studies of the decontamination of reactor effluent water on aluminum 
turnings. 
studied. 

have been obtained and apparatus constructed at H and F Areas to 

The effect of temperature, flow rate and c a l m  length will be 

Chemical Research’& Development 
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BIOLOGY OPEELATION 

A. ORGANIZATION AND PERSONNEL 

No s igni f icant  changes occurred during the  month. 

B. TECHNICAL ACTIVITIES 

FISSIONABLE MATERIALS - 2000 PROGRAM 

BIO LOGICAL MONITORING 

Radioiodine Contamination 

The concentrations of 1131 i n  thyroid glands of jack r abb i t s  were s l i g h t l y  
higher than those of one year ago. Values follow: 

pc/g w e t  thyroid 
AveraRe Maximum - Collection S i t e  Trend Factor - Prosser Barricade 3 10-3 5 10-3 

Wahluke Slope 7 10-4 9 10-4 
4 Miles SW of Redox 2 10-3 3 lom3 + 2  - 
Columbia River Contamination 

Concentration of gross beta  emitters i n  Columbia River organisms decreased 
from values observed las t  month. Values follow: 

pc/g w e t  w t .  
Aver age Maximum Trend Factor Semple Type Location - - Minnows ( en t i r e )  Hanford 2 10-3 -2 10-3 

Whitefish f l e s h  P r i e s t  Rapids 2 10-4 5 10-4 

Whitefish f l e s h  1 x 10-h 

Goose flesh Hanford Res. 2 x 10-5 2 x 10-5 

Diving chck f l e s h  Hanford Res. 1 10-3 3 10-3 - 3  
Hanford Res. 4 x 10-5 6 x - 3  River duck f l e s h  

Grebe f l e sh  Hanford Res. 3 10-4 3 10-4 

G u l l  flesh Hanford Res. 7 x 10-5 1 10-4 

Virulent and nonvirulent o f  C. columnaris, obtained f r  rda l  of  the  
University of Washington, were t e s t ed  f o r  their a b i l i t y  t o  k i l l  f i sh .  Tests 
were by intraperi toneal  inject ions.  %ere seems t o  be only l i t t l e  more k i l l i n g  

UNCLASSIFIED 
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e f f e c t  from the  v i ru l en t  strains than f r o m  the  nonvirulent strains. To tes t  
the e f fec ts  of toxins, =me of the inject ions were pasteurized. The rate 
of f i s h  death from these heat t r ea t ed  c e l l s  seemed to be appreciably greater  
than from c e l l s  not heat  t reated.  
showed t h a t  not all c e l l s  had been completely inact ivated so that death 
might have r e s l t e d  from e i the r  toxins o r  from vi ru len t  organisms produced 
by the heat  treatment. 

Tests of these pasteurized cul tures  

Preliminary work to develop a synthet ic  medium indicates  t h a t  vitamins are 
not required but  as yet., good growth has not  been obtained f r o m  a mixture 
of amino acids. 
It has also been possible t o  obtain abundant microcysts which w i l l  be tes ted 
both f o r  t h e i r  e f f e c t s  i n  k i l l i n g  f i s h  and f o r  t h e i r  arparent chromosome 
number a s  determined by v i a b i l i t y  response t o  radiation. 

Tryptone f o r t i f i e d  with asparagine gives good growth. 

221-U Swamp Contamination 

Concentrations of mixed f is sion products i n  t i s sues  o f  waterfowl increased 
as a r e s u l t  o f  longer exposure of the b i rds  to contaminated food items. 
Values follow: 

Sanple Type 

Waterfowl (game species) 

Bone 

pc/g wet wt.  
Average - MaXimum 

2 10-3 5 x 10-3 

Trend Factor 

+ 5  * 

Soft  Tissues 1 10-3 4 10-3 + 2  * * Compared to December 
Measurable amaunts of plutonium were found in aquatic p lan ts  and t i s sues  
of waterfowl from t h e  221-U swamp. 

Failout Contamination 

Fission products occurred in r abb i t s  f r o m  the Hanford Reservation i n  the 
following amounts: 

m / g  wet materid 

Sample Type Aver age Trend Factor 

Feces 2 10-4 + 2  

Bone 5 x 10-5 

Liver 1 x 10-5 

Muscle 7 x 10'6 

- 
- 
- 

Effect of Reactor Effluent on Aouatic Organisms 

Routine monitoring of effluent from the 100-KE reactor  was not car r ied  
out as planned because of continued mechanical f a i lu re s  with the e f f luent  

I Z k O 1 5 5  UNcLAss1nED 
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pump. 

with t h i s  water, however. 

Effluent f r o m  a s ingle  process tube was used a t  a strength of 2-1/2 
per cent on young salmon. There is continued evidence of a slight toxic e f fec t  

BIOLOGY. AND MEDICINE - 6000 PRIGRAM 

METABOLISM, TOXICITY, AND TRANSFER OF W I O A C T N E  MATERIALS 

Zinc - 
Data are being interpreted on the &-hour absorption and retent ion of Zn 65 
administere 
cent of Zn 62 fed which i s  retained f o r  
90 per cent  in the &day animals to approximately 12% in ~e 36 and 94-dq7 
animals. 
day, o r  approximately a t  the t im  of  weaning. 
were a l s o  observed in the dis t r ibut ion o f  the zinc among the various organs. 

orally t o  r a t s  at ages 6, 14, 19, 26, 36, and 94 days. The per 
hours falls f rom approximately 

The major change i n  absorption occurs between the 19th ard 26th 
Signif icant  &&hges w i t h  age 

Strontium 

A technique w a s  developed for  repe t i t ive  sampling of the blood f r o m  a single 
large fish.  
substant ia l ly  reduce the numbers of f i s h  required f o r  metabolism studies  and 
it also provides a p rac t i ca l  means f o r  intravenous inject ions i n  f i sh .  

This is  a major advance i n  our technology since it w i l l  

Preparations were v i r t u a l l y  completed f o r  a t e s t  on the tox ic i ty  of orally 
adminipstered Sr9O t o  t rout .  
early i n  March and run f o r  approximately three mnths.  

It is expected t h a t  t h i s  t e s t  will be i n i t i a t e d  

The r e s u l t s  of hematological s tud ies  made during the l a s t  100 days of the 
200-day Sr9O-Ca45 chronic feeding study with weanlhg rats indicate a lowering 
of the neutrophil and lymphocyte counts i n  animals on the  0.1 and 0.5 per  cent 
calcium die t s .  
i n  l a r g e s t  amounts by the animals on these diets .  
evidence of damaging ef fec ts  from the radiat ion received. 

'his i s  probably a t t r ibu tab le  t o  radiation which was received 
There is no other c lear  

The i n i t ' a l  drop in OR values observed during the  f irst  few weeks of  the 

close agreement w i t h  predictions based on the observed e f f  ts of dietary 

agreement between two di f fe ren t  types of experiments strengthens our 
contention that t h e  OR, as  frequenfly measured i n  short-term e x p e r h n t s ,  
cannot be r e l i ed  upon as a constant, even f o r  a singular dietary calcium level.  

Bean plants  were grown in nut r ien t  solution containing Cabs and Sr85 in 
addition t o  normal nut r ien ts  with calcium adjusted f r o m  0.12 up to 2 mM. 
greatest  e f f ec t  on the  observed r a t i o  was i n  roots a d  l e a s t  i n  leaves. 
increasing calcium, the OR decreased i n  r o o t s  from 5 t o  2. 

srFO-ca4 $ chronic feeding experiment in mature animals was faunci t o  be in 

calcium level on re ten t ion  of a s ingle  dose of Sr9* and Ca E? This 

The 
With 

- 
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In t ra t rachea l  
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Liver 
Bone 
Adrenal 
Spleen 
Kidney 

Iodine 

Liver 
Bone 
Adr en al 
Kidney 
Sple en 

The C/D ( r a t i o  of radioiodine in the  thyroid t o  the quantity fed daily) of 
sheep decreased s l igh t ly ,  r e f l ec t ing  warmer weather. The Q/D of the group 
of  16-month-old swine exposed to 5 pc/day f o r  t h e i r  l i f e t ime  continued a t  a 
l e v e l  of one-half t h a t  of swine fed 1 pc/day. 

1 
2 
3 
b 
5 

Cesium 

Liver Liver Spleen AdreXlal 
Spleen Bone Liver Liver 
Bone K i c i n e y  Bone Bone 
Kidney Adrenal Kidney Kicn ey 
Adrenal Spleen Adrenal Spleen 

Bean p lan ts  grown in nu t r i en t  solution sbwed an increased OR 
increased. The OR was a l s o  greater  i n  plants  grown in  the 
cesium as compared with those g r m n  i n  the  absence of c a r r i e r  cesium. 
change i n  OR w a s  i n  roots, the g rea t e s t  in leaves. It i s  in te res t ing  t h a t  
almost without exception the e f f ec t s  observed with Cs-K are essent ia l ly  the  
reverse of those observed with Sr-Ca. Possibly t h i s  is the  consequence of 
contrasting mobile and non-mobile ions and mono-valent and di-valent ions. 

The least  

Plu t cn ium 

The r e l a t ive  organ concentrations i n  miniature pigs  30 and 600 days a f t e r  
administration of Pu239-IV c i t r a t e  o r  n i t r a t e  intravenously, in t ra t rachea l ly  
and in t r agas t r i ca l ly  are  shown in Table 1, 

Table 1 

Relative Tissue Activity per  Gram 

Intragas t r i c  
30 days 600 days  

I n  previous experiments t e s t i n g  the effectiveness of o r a l l y  administered DTPA 
f o r  removal of i n t e rna l ly  deposited plutonium, the  DTPA was administered as 
the  neutral  penta-sa'dium salt along with calcium &wonate.  In  the hope of 
increasing the to l e ra t ed  dose, experiments were performed in which t h e  DTPA 
was administered oral ly  as the  calcium tri-sodium s a l t .  
treatment i n  removing plutonium has not yet been determined, however, tox ic i ty  
was comparable t o  t h a t  observed with the penta-sodium salt. 
oral dose appears t o  be of t he  order o f  6 mM/kg which i s  roughly equivalent t o  
the  minimum ef fec t ive  dose as determined previously with the penta-sodium salt. 
O r a l  dosage with 3TPA does not, therefore,  appear too  promising unless means 
can be found to increase its absorption from the i n t e s t i n a l  t r a c t .  

The effect iveness  of this 

The maximum tolerated 
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Radio active Pa r t i c l e s  

Deposition of 50 p c  h 2 3 9  i n  lungs of dogs during a ten-minute exposure was 
accomplished using an air p i s t o l  t o  f i r e  ge la t in  capsules contah ing  Pu239o2 
in to  an inhalation chamber. 
the deposition of Pu23902 as a function of concentration i n  the air and pa r t i c l e  
size. 

This and other techniques a re  being used to s t u e  

The da i ly  excretion of Pu in dogs has been studied for four months a f t e r  
inhalation of h 2 3 9 0 2 . .  D a y  t o  day va r i ab i l i t y  i n  t o t a l  quantity excreted in 
urine and feces was often more than tenfold. 
follow a simple exponential o r  logarithmic f inc t ion  with t i m e .  

The biological half- l i fe  of I13l accumulated in  thyroid of sheep a f t e r  inhalation 
of 1131 vapor and AgI13I pa r t i c l e s  varied from four  and one-half to  six and 
one-half days. 
a f t e r  in t ragas t r ic ,  subcutaneous, and int raper i toneal  administration. 

Gastrointestinal Radiation Injury 

The experiment involving da i ly  administration of Y9O t o  rats has progressed thrmgh 
six weeks of the projected eight-week feeding period. 
among the 100 rats involved. However, the weight loss and debi l i ta ted  s t a t e  of 
the a W s  receiving 0.5 mc/day i s  indicative of the sub-acute e f fec ts  o f  such 
a radiat ion dosage. 

The excretion does not appear to 

These values were comparable to those obtained in the  same animals 

Only one death has occurred 

Radiation Protective Agents 

The radiat ion protective e f f e c t  of erioglaucine, previously indicated in l imited 
studies w i t h  mice, has been c o n f i m d  h a second experiment employing ra t s .  
The X-ray dose employed was 917 r. 
10 minutes p r io r  to X-radiation. 
20 days post i r radiat ion.  
fo r  the  same period. 

The erioglaucine dose was 950 mg/kg administered 
S i x  out of 10 t rea ted  animals have survived f o r  

One out of 10 unprotected control animals has survived 

Microbiological Studies 

A comparative study has been completed to evaluate the r e l a t ive  ra tes  of 
potassium and phosphorus leakage from yeast  ce l l s .  
r a t e  of leakage aa cmpared with unirradiated c e l l s  i s  1 2  K r  f o r  potassium leakage 
and 62 K r  for phosphorus leakage. These doses compgre with an LDso value of 
4.5 K r  in this same s t r a i n  o f  haploid yeast .  
curves far the two elements indicate t h a t  they are not  dependent on each other. 
It was a l s o  noticed tha t  the packed ce l l  volume of i r rad ia ted  c e l l s  is  greater  than 
corresponding non-irradiated ce l l s .  Comparison of dry aryl. wet weight indicate t h a t  
the increase i n  mlume is due to water uptake. 

The dose required to double the 

The relat ionships  of the leakage 

I n  comparing sens i t i v i ty  t o  radiat ion and cytochrome with catalase content of 
yeast  c e l l s ,  it appeared t h a t  catalase r a the r  than cytochrome was responsible for 
increased sens i t i v i ty  i n  high sens i t i v i ty  strains. When catalase was added t o  
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the medium i n  which yeast c e l l s  were i r radiated,  there  w a s  no effect on 
k i l l i n g .  When cytochrome c was added t o  a similar c e l l  suspension, 20% fewer 
c e l l s  were k i l l e d  than in cul tures  to which no cytochrome had been added. This 
e f f e c t  of cytochrome i n  t h e  external  environment w a s  q u i t e  unexpected and 
w i l l  have t o  be r e t e s t e d  before complete confidence can be placed i n  t h e  resu l t s .  

Ecology 

Amounts of f i s s i o n  products i n  f l e s h  of deer t h a t  were sampled from d i f f e r e n t  
environmental h a b i t a t s  l a s t  f a l l  appeared to be r e l a t e d  t o  rainfall. Examples 
of values are as follow: 

pc/g dry- w t .  
Inches Average . C e h l  

Stat ion Annual Rainfal l  - Zr-NbY5 c s13 7 Ce-Pr 144 - - 
1 10-4 

Snowgrass Flats 80 8 x 10-7 3 x 10-6 
Bear P r a i r i e  

Sequim 

Rdck Lake 

HA Kornberg: es  

50 

20 

15 

7 x 10-7 

6 x 10-7 

6 x 10-7 

3 x 10-6 

Manager 
BIOLOGY OPERATI 

9 x 10-5 
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D. Lectures 

a. Papers presented a t  meetings 

None . . e  

b. Off-site Seminars (other than Biology) 

W. J. B a i r ,  Vnhalation of Radioactive Particles,n 2/2/59 (AF'SWP lecture) 

F. P. Hungate, I'Effects of Radiation on Genetic Systems: 

W. J .  Bair, Introduction and outline a t  the Science Fair Panel i n  Richland 

Genes", 2/2/59 (AFSWP). 

(2/16/59) - Panel composed o f  NL I)ockum, RL Uhler, RH Schiffman, Gil Smith. 

L. A. Temple, I1The Biology Program at Hanford,ll Biology Students a t  Pasco High 
SC~OOI. - 2/18/59. 

V. G. Horstman, "Radiation BiDlogy a t  H a n f ~ r d , ~ ~  Frankl in  County Livestock 
Association, Pasco, Washington - 2/20/5'9 . 

W, J . Clarke, "Treatment of  Radiation Injuries w i t h  done br row Transplantation, 
Medical Jmrnal Club of Univ. of Oregon Medical School, Por t land ,  Oregon, 
2-26-59 

C.  Biology Seminars 

L. A. Terr,ple, 2/17/59, l'Induction of lung tumors by radioactive particles" 

D. H. Willard, 2/17/59, %3ehavior of Iodinel3l a f te r  inhalation as a gas 
and as a particle" 

V. G. Horstman, 2/24-59, llPitman-Moore Swine f o r  Researcht1 

L. A. George, 2/24/59, "The Manmalian C e l l t 1  

E. PUBL I C  ATIONS 

a. HW Publications 

B a i r ,  W. J. and F. P. Hungate, "Chemical toxicity of plutonium in y a ~ t , ~ '  
Doament HW-58334 (UNCLASSIITED) December 3, 1958. 

b, Open Literature 

Schiffman, R. H. and P. 0. Fmmm, "Measurement of Some Physiological Parameters 
i n  Rainbow Trout (Salmo Gairdnerii), Can. J. Zool. 37(10): 25-32 (1959) 
(mrk performed elsewhere) 

Temple, L.A., ~ J . H .  Willard, S. Marks ani W. J. Bair, ltInduction of lung twors 
by radioactive particles,11 Nature - 183, No. 4658 (1959) p. 408-409. 
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OPERATIONS FU3SEARCH AND SYNTRESIS OPERATION 
MOMTHLY REPORT 

February, 1959 

There were no changes i n  personnel during the month. 

OPE3ATIONS RESEARCH ACTIVIT'IES 

Input-Output Simulation Model 

A highly aggregated model of HAP0 and i ts  interdependencies w i t h  the AEC, 
the defense establishment, and the nat ional  economy was fonmrlated during 
February. 
ten-year time period, and a t e s t ing  program formulated. This model along 
w i t h  two others I s  now awaiting completion of 
handling systems of this type. 

Data have been gathered f o r  t he  var iables  considered over a 

the IBM 709 program f o r  

A s e r i e s  of lectures  t o  plant  personnel describing the use of recently 
developed multivariant analysis techniques in the investigation of causal 
interrelat ionships  was continued. 

Business Descriptions 

The study of methods f o r  the description of a business was continued. 

OPERATIONS ANALYSIS STUDIES 

2 Plant Information Study 

In order t o  proceed w i t h  the test  program discussed l a s t  month using AE% 
equipnent, a portion of the information system structure  was selected 
which it was f e l t  w o u l d  approximate the capacity of the e q u i p e n t  available 
and s t i l l  provide su f f i c i en t  data f o r  test purposes. 
necessary t o  permit the test were then defined and presented t o  CPD 
management f o r  ten ta t ive  approval. 
engineers were contacted w i t h  respect t o  this specif ic  application of the  
equipnent. It was found that the portion of the s t ructure  selected w o u l d  

the program presented can be subdivided and it is  still  f e l t  that it will 
be possible t o  perfoxm a sa t i s fac tory  t e e t  within the l imitat ions involved. 
A detailed proposal for CPD consideration w i l l  be available ea r ly  i n  April .  

FPD Process Control and Exwrimentation 

Operating procedures 

Following this approval IBM customer 

. .  require approximately twice the amount of equ ipen$  available.  However, 

I 

In connection w i t h  the detenuination of the o p t m  combination of preheat 
and submerge times i n  the canning cycle, several  sets of data, resu l t ing  
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from designed experiments , were collected.  Yield variables included 
t o t a l  bond count, res idual  can w a i l  thickness, non-wetting (measured 
i n  two d i f fe ren t  ways), and various regect r a t e s .  An optimum region 
h e  been found on the basis of these experimente, a d  it has been 
recommended that the nature of the reaponee surra e in this region be 

Firm reconnuendations f o r  changing process specifications will follow 
this f i n a l  investigation. 
during March. 

f m t h e r  investigate6 i n  the p i l o t  plant wing a 3 5 f a c t o r i a l  design. 

A report  on findings t o  date w i l l  be issued 

Data were analyzed from an esqeriment designed t o  evaluate the e f f ec t  
of m e t a l  adaftions t o  the c m i n g  bath on t m  depletion rate of s i l i con .  
The experiment was conductee in order t o  determine haw much m e t a l  t o  
add, and when, i n  order t o  maintain s i l i con  conterrt above a given value. 
Along the same lire, process data were analyzed t o  determine if replenish- 
mect during canniw as opposed t 3  during er EPsiftbreak s igni f icant ly  
a f f ec t s  tA,e qua l i ty  of t k e  c m e d  fuel eLemext. 

Evaluation of P m l  Elemexit Qual i ty  

Two experiments were run i n  connection w i t h  the measurement of pre- 
i r rad ia ted  h e i  element qual i ty .  
made of an op t i ca l  measuring &vice t o  measwx can w a l l  loss. This 
has the advantage of being a nomlee tmc t ive  measurement, and would 
a l e 0  permit a more rapid feedback of information f o r  procees control 
hpplicaticns 
results frm t ? z c  cass t ic  s t r ipping meteod in current use. The other 
caeemed the rneasmmeLt of tke extent of" non-wetting, and was 
designed t o  compare the effectiveness of p-bysically measuring non- 
wet areas w i t R  t m  cxietkg ranking method of evaluation, 

IL one of these, an evaluation was  

Resilts of" opfical  messuremeirnt.s were compared w i t h  

Fuel Element Faiiures 

Uneven surface condi t iom f o r  I and E fuel elemetlte during i r rad ia t ion  
have been monitoree by means cf thermocouples designed t o  measure ou t l e t  
water temperature fo r  a given tube a t  d i f fe ren t  posit ions around the 
circumference arid io the center.  These &*A are of i n t e re s t  In connection 
with n ip tun  s tudies  becauee of the apparent strong dependence of 
rupture r a t e s  on such surfae@ conditione. Data of th i s  type have been 
s u u t t e d  f o r  analysis i n  order t o  determine the relat ionship of "rupture 
indices" camputed frm the  surface conditions w i t h  the corroslion index 
of the tube, a meamre of tJbe condition. 
indices with time is  also being investigated.  

The behavior of such rupture 

Work is continuing i n  an effort  t o  relate the  aluminum corrosion curves 
t o  the s ide failure curves. 
spot" ruptitres are the  result of uniform corrosion observed under more 
severe conditions due t o  a cambination of circumstances. If this is 
t rue,  a reconci l ia t ion of the curves should be posaible. However, 
several  explanations as t o  the extent, and/or severi ty  of local ized 

The hypothesis has been suggested that "hot 
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heating can be offered t o  reconcile the curves, and supplementary 
data w i l l  be required t o  f i r m  up any explanation. 
problem area, the corrosion equation has been revised s l igh t ly  by 
elimfnating sane of the  data which do not appear t o  be described 
adequately by the exis t ing model. 

In this  general 

Production Tests 

Data f o r  I and E f u e l  elements from the old reactors  are being analyzed 
i n  order t o  estimate a regression equation f o r  dimensional changes 
versus f u e l  element power and exposure. This is necessitated by the 
f a c t  that tube powers i n  the various production tests d i f f e r  l i t t le ,  
so that  the e f f e c t s  c-ot be determined on a tube basis. Within a 
tube, the range in pmers  is wide enough t o  permit this  determination. 

CPD Control 

Some preliminary work was started i n  reviar ing material control  measure- 
ments i n  Z plant.  
of the amount of n i t r a t e  i n  the new feed tanks are being considered. 

Problems associated w i t h  d i f fe ren t  inventory estimates 

A review of' FYocess Technology and SS Accountability data is  being made 
t o  evaluate material control  potezl t ia l i t ies  in the Product Recovery 
Operation. 
inst igated in this operation. 

This is prompted by the process fmprovements recently 

Radiation Protection Precision and Accuracy Study 

Continued emphasis was placed upon gaining understanding of the 
many variables  associated w i t h  the f i lm badge prograin. 
has been col lected in report  form covering such areas as beta, gannua, 
and x-ray  ca l ibra t ion  of film, the fi lm badge, f i lm character is t ics ,  
the developing process, densitometer and dose in te rpre ta t ion  from c a l i -  
brat ion curves. 
var iables  is being prepared so a6 t o  detelmine w h a t  types of data and 
experiments will be needed in order t o  estimate the associated precision 
and accuracies. 
obtained for the neutron dosimetry p~ogram and some parts of the regular 
f i l m  badge dosimetry program. 

Basic information 

Based on this information, a l i s t  of the important 

k s i c  information and understandiq i s  yet  t o  be 

S"ISTICAL AND MATEEMATICAL ACTNITmS WITHIN HLO 

. _  2000 PPogram - Reactor 

A cooperative program has been started f o r  the investigation of heat 

non-concentric w i t h  t h e i r  tubular containers.  
# transfer and therms1 stress e f f ec t s  i n  f u e l  columns which have becane 



Work has been started t o  develop a mathematical model of the ion 
exchange and coating phenomenon which occwe i n  reactor process tubes. 

4000 Prornam. - PRP 
A ser ies  of mathematical analyses was stapted t o  study the heat transfer 
properties of several types of fue l  elements under the non-linear 
assumption that the thermal conductivity of the fuel material I s  tempera- 
ture  dependent. 

A non-linear leas t  squares analysis wae suggested t o  evaluate experimental 
data concernim the eeparation of speot fue l  elements. 
programming the mat?ematical calculations f o r  IBM 709 computation were 
ais0 considered. Data are 2 m e n t l y  befxq processed. 

The mechanics of 

Stat is t icak analyeis was i r f t i a t ed  t o  determine the precision w i t h  which 
certsic, properties of microstructures can be estimated frum randm photo- 
graphs of cexmete. Properties estimable f m  such metallography data 
include average erose-sections, average linear intercepts, surface t o  
volume rat io ,  and mean free p a t h  of par t ic les  of a given phase i n  the 
cermet 

fiop;r*am - Swelling Studies 

Work continued on method& of estimating the distribution of diameters and 
centers of‘ gas bubbles i n  irradiated uranium. 
t ion of bubble diameters are currently under investigation. 
u t i l i ze s  measmements of the escape rate of gas from a molten irradiated 
uranium sample. A non-linear different ia l  equation, t o  date not solved, 
expresssee the functional dependency of bubble r i s ing  velocity on the 
pwameters of the system. 
crass-eectione of irradiated uranium samples. Its val idi ty  depends upon 
ab i l i t y  t o  anneal irradiated uranium samples suff ic ient ly  t o  ephericalize 
irteraal. gas bubbles without boiling off appreciable amounts of the gas. 
If t h i s  can be accomplished valid estimates of the t o t a l  void volme, 
the distribution of bubble radi i ,  and the distribution of centers can 
be obtained frcun radiographic data. 

Two methods f o r  the resolu- 
The first 

The second is based on analysis of radiographic 

6ooO Program - Biology 
A meeting was held with Plant Nutrition and Microbiology Operation 
concerning e t a t i e t i ca l  analysis of data frm an experiment yielding 
values of the observed r a t io  (0. R .) i n  plants. 
with Biology Operation personnel i n  an e f fo r t  t o  provide a theoretical  
basis fo r  experimentally observed changes i n  such observed ra t ios  In 
plants and animals. 

Consultation continued 
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Continuing effort is being made to fit a mathematical model to data 
on bone concectrations of radioisotopes from a chronic feeding experi- 
ment with mice. 

Work was completed on a Metabolism Operation study of linear regression 
curves relating blood concentration of radioactive isotopes in test 
animals to time following a single intravenous injection. 

A meeting was held with personnel of the Experimental Animal F a m  Opera- 
tion to consider the allocation of animals to the various feeding levels 
in a proposed large -1 experiment to investigate Sr-go toxicity 
in swine. 

Further discussions were held with Radioecology Operation concerning 
analysts of data from ari experiment involving the passage of (36-137 
throughout an aquatic comrmulity following an acute administration. 
DiEc-ssfon centered on methods of summarizing tbe large quantities 
of data obtained fram the study in prepsratiori for statistical analysis. 

6000 PPoRram - Atmosp~e~ic Physics 

Work continued on a formal report jointly authored with Atmospheric 
F%ysics Operation discussing the derivation and utilization of statis- 
tical techniques for analyzing data frcan the pending Air Force - AEC 
diffusion aab deposition study. 

General 

Two problems are currently being considered in connection with the appli- 
cation of statieticai m d  msthematical techiqties to the resolution of 
multi-channel analyzer epectmn data. 
resolution of the total spectnnn among a known set of isotopes by mathe- 
matical techniques, including standard error estates for each isotope, 
and the rsecond is the estimation of proportional and zero shift instru- 
ment drift fxm a scan of a standard material. Current efforts are 
directed toward the solution of tPre first of tkieae two problems, and 
data are being proceased to investigate the efficiency of several statis- 
tical techniques 

The first is the quantitative 

Further discussiolls were held with Bfoassay Operation concerning the 
estimation of relative sensitivity of a spot sampling program in compari- 
son to the current routine one based on a 24-how collection period. 
The type of Information necessary for such a comparisonwas indicated 
to interested persons. 

I Work continued Jointly with Data Processing Operation on the checking of 
a 709 IBM routine for the quantitative resolution of counting results 
obtained from multi-source short half-life radioactive material in the 
presence of appreciable background. 
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STATISTICAL AND M A m r n C A L  ACTIVITIES FOR OTBER HAP0 COMPONENTS 

Fuels Preparation Departme nt 

Further mathematical analyses were made in connection with the continuing 
program of the Testing Methods Operation. These analyees were f o r  the 
purpose of predicting and interpreting the types of signals received by 
electrical eddy-current and ultrasonic fuel element testers. 
experiments set up by this group have confirmed the predictions of the 
mathematical theory. 

Several 

Reactivity data for K, 0, and C eize I and E fuel elements were analyzed 
in order to estimate the reactivity of bare fuel elements currently being 
received at BAPO. 

Irradiation Processing Department 

The regression analysis study relating prediction errors associated with 
reactor start-ups to nine independent reactor variables was ccanpleted. 
The analysis demonstrated that three of these variables need not be 
included in the model. 

A report was issued in connection with the reliability study for a 
proposed nuclear monitoring system. 
discussion of the general method of analyzing reliability data. 

The report also contained a 

Chemical Processiw Department 

Estimates of the process average and the dilution and titration variances 
for final parts were made based on recently collected data. 
estimates are used for control purposes in addition to indicating whether 
or not confozmity to specifications is being maintained. 

These 

A review has been made of the control method used by the Analytical 
Quality Control Laboratory in connection with spectographic analyses. 

Relations and Utilities 

A supplementary report hae been issued in connection with the procedures 
for estimating inventories and book-physical inventory differences. 

Calibration tables for the E-= and C-1 veesels were prepared using the 
IBM-650 program. These tables differed fratn previous ones primarily in 
that they include a temperature correction to a base of hoc. 
culation and use of these estimates are given in HW-59439. 
description of the IBM 650 program was also prepared. 

The cal- 
A detailed 

Statistical analysis of age- and sex- specific mortality data in Richland 
and In the United States was completed and the results reported to 
interested persons. 

Carl A .  Bennett, Manager 
Operations Research & Synthesis 1 Z Q O f b l  CAB:jbk 
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PROGRAMMING OF'ERATION 
= m y  1959 

A. REACTOR DEVEZOPMENT - 4000 PROGRAM 

1. Plutonium Recycle Program 

H i g h  Exposure Plutonium f o r  the PRP 

Approval was granted by the  AEC Division of Reactor Development t o  re-  
irradiate i n  tb ME3 and ETR 20 of the  Pu-Al f u e l  elements that were 
or ig ina l ly  fabr icated for MPR use by HLO Plutonium Metallurgy. 
i r r ad ia t ion  of four i n  the MTR has already begun. Upon completion of 
the i r rad ia t ion  the  20 elements w i l l  contain about 2 Kg of plutonium, 
some with 20 w/o and some w i t h  40 w/O Pu-240 + 241 + 242. 
w i l l  be used i n  t he  PCTR t o  determine physics parameters f o r  the Plutonium 
Recycle Program. 

The re-  

This plutonium 

It w i l l  then be refabricated in to  PRTR f u e l  elements. 

Negotiations were s ta r ted  w i t h  the  loca l  AEX concerning release t o  the  
PRP of the i r rad ia ted  depleted uranium now being stored i n  the 100-C 
Storage Area. 
contain 9.3 Kg of plutonium averaging 14 w/o Pu-240. 
a r e  some 3 t o  4 tons of similar material s t i l l  being i r rad ia ted  that are 
also requested f o r  t h e  PRP. 

This material ,  t o t a l ing  6.7 tons of uranium, is  estimated t o  
In addition there 

Trans-Plutonium Elements 

In support of current AEC i n t e r e s t  i n  the  u t i l i z a t i o n  of high exposure 
plutonium from the PRTR program f o r  the recovery and production of trans- 
plutonium elements, calculations were made t o  show the content of cer ta in  
elements i n  f u e l s  a t  various exposures. 
isotope contents of f u e l s  were developed. 
plutonium-242, americium-243, and curium-244 isotopes which may be used 
ult imately f o r  the production of elements such as californium-252, 

In addition, the higher plutonium 
of spec ia l  in te ree t  are the  

Schedule and Inventory f o r  PRTR Fuels 

Incorporation of most recent cross sect ion data f o r  plutonium isotopes 
i n t o  t h e  calculation of time f o r  50 percent burn-out has established 6.4 
days as the discharge i n t e r v a l  for splke elements in the PFtlIR. 
a shorter t ime  than e a r l i e r  calculations showed and w i l l  have signif icant  
e f f ec t s  on the charge and discharge schedule and on the inventory. 

This is  

Cycle Analysis 

A rough d r a f t  of a report  e n t i t l e d  "A Calculation of the Reactivity Worth 
of Plutonium and Uranium-235 8s Enrichment i n  Thermal Reactors", was 
essent ia l ly  completed. Results subject t o  qual i f icat ions noted i n  t h e  
report  show that (1) the value of a gram of f i s s i l e  material (Pu-239 + 
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B. 

Pu-241) in extending the exposure l i f e  of uranium-238 es fuel i n  e f f i c i en t  
reactors  is greatest  f f t h e  f issi le material  is contained i n  highly-exposed 
plutonium with pure Pu-239 and pure U-235 following i n  that order. 
result r e f l e c t s  the f e r t i l i t y  of Pu-240, which when properly used is a 
valuable mat.erial. (2) In reactors  of medium efficiency, the difference 
between the  three f u e l  compositions is ra ther  small. 
poor neutron economy, the difference is large and in a reverse order. 
The reason f o r  t h i s  is  that t o  take advantage of the properties of Pu-240 
a s  a f e r t i l e  material It is necessary t o  invest excess neutrons i n  non- 
fission absorption i n  the  plutonium isotopes Pu-239 and Pu-240 for re- 
generation of the  f iss i le  material  PU-241, ra ther  than spend them in 
produelag more fissions immediately. 
t h i s  investment i s  a losing proposition because of the associated leakage 
and pa ras i t i c  absorption losses,  while in the reactors  w i t h  good neutron 
economy the investment is ultimately recovered " w i t h  in te res t"  from the 

This 

(3)  In a reactor of 

In  a reactor  with low neutron emnomy 

Pu- 241 

A single-pass f u e l  cycle code (MEUAGER A )  f o r  t he  IBM-709 computer was 
developed and writ ten.  
of the WESSEX A and B codes f o r  the IBM-650, w i l l  handle up t o  140 
d i f fe ren t  materials rubject t o  burnup and radioactive decay, and w i l l  
be useful for fission-product and trans-plutonium studies  as w e l l  a s  the 
basic uranium-plutonium and thorium reactor  f u e l  cycles. 
a ra t ion  permits the  running of extensive surveys without time-consuming 
c l e r i c a l  labor. 
sh i f t6  in batch i r r ad ia t ion  cycles,which can now be analyzed with as much 
accuracy and convenience a s  graded discharge c y d e s .  

The code, which I s  an enlarged and improved version 

Input tape prep- 

F'roviEion is made f o r  treatment of spectrumand flux-level 

Analytical work was completed on IJ~M-650 computer analysis of two aspects 
of plutonium f u e l  u t i l i za t ion .  
compositions in spec i f ic  reactors  under construction or i n  operation a s  
part of an AEC requested e f fo r t ,  j o i n t l y  with AETL and ORNL, bearing on 
evaluation of plutonium pricing policies.  
charac te r i s t ics  associated with s ta in less -s tee l  cladding (as an a l te rna te  
t o  cladding w i t h  a lower cross-section) of plutonium fuels .  

The first examined plutonium feed of various 

The second examined the special 

A paper e n t i t l e d  "Select.cd Economic Aspects of Plutonium Fuels Uti l izat ion 
i n  QO Moderated Reactors" was wri t ten fo r  an AEC sponsored symposium on 
Heavy Water Moderated Reactors t o  be held i n  Washington, D.C. on March 3 
and 4. 

6000 PROGRAM 

Radiological Consultation 

A quarter ly  report  f o r  the Radiological Evaluation Task Force was written. 
Meetings of the Tesk Force have concentrated on t h e  need f o r  a Radiological 
Evaluation group and i t s  organization. 

UNCLASSIFIED 
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Consultation was rendered concerning rad ia t ion  protection leg is la t ion ,  extra- 
polat ion t o  humans of b io logica l  data secured from small animals, NPR con- 
finement, appl icat ion of autoradiography t o  the study of fallout, and con- 
t r o l l e d  background rad ia t ion  measuring f a c i l i t i e s .  

A Bio-Medical Program Direc tor ' s  meeting was attended and a review wepared 
f o r  those involved i n  t h e  Biology and Medicine Program. 

Arrangements were made f o r  presentations and discussions of HLO programs 
sponsored by the  AEC Division of Biology and Medicine f o r  W. D. Clam, 
F. Western, G. V. Beard, W. Lotz, and J. Turner during t h e i r  v i s i t  t o  Hanford 
on February 9 and 10. 

D. UTHEZt ACTIVITIES 

Arrangements a r e  under study by which it is  hoped t o  c e r t i f y  a qualified 
person from the Hanford Laboratories t o  teach advanced e l e c t r i c a l  engineering 
courses a t  t he  University of Washington Graduate Center a t  Hanford. 
arrangements were made t o  bring a qua l i f ied  ins t ruc tor  t o  Richland from the  
University t h i s  summer t o  teach a Graduate Course i n  Business Administration. 

Necessary 

In accordance with requests from Washington AEC personnel, a l t e rna te  proposals 
involving revis ions t o  the content of the  1959 SINE Program a t  HLO were 
developed. 
were integrated into proposed alternates. I n  addition, t h e  poss ib i l i t y  of 
including a t r i p  t o  t h e  NRTS f a c i l i t i e s  w a s  considered. 

Selected l ec tu re  top ics  t o  be delivered by o f f - s i t e  personnel 

Arrangements were made f o r  a display and a laboratory tour  f o r  C. W. Lapierre, 
L. R. Fink, F. E. Crever, and E. J. Schmidt during t h e i r  v i s i t  t o  Hanford on 
February 10 and 11. 

UNCLASSIFIED 
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RADIATION PRUX'ECTION OPERATION 
MONTHLY REPORT - FEBRUARY 1959 

A .  ORGANIZATION AND PERSONNEL 

Luese W. Powers was reactived on February 9, 1959. 
a leave of absence effective February 27, 1959. 

Barbara H. Ryan was granted 

B. ACTIVITIES 

Four minor cases of plutonium deposition were confirmed during the month. 
cases were associated with rupture of plastic bags or hood gloves. 
detected through the routine sampling program and is probably a result of chronic 
exposurt of several years. 
the Nevada Test Site to an employee in ROF status. 
the deposition in all cases at less than loqb of the MPL. 
number of plutonium deposition cwe6 which have occurred et HIsford to 228. There 
w e  163 employees currently employed who have a measurable deposition of plutonium. 

Two 
One case was 

One additional case apparently occurred offsite at 
Preliminary estimates place 

This brings the total 

Inccmplete information from the manufacturer contributed to incorrect installation 
of the accelerating belt on the Van de Grseff positive ion accelerator. 
sequent temporary acceleration of negative ions resulted in generation of X-rays 
and some unexpected exposure of three employees. 
received was estimated to be about 0.6 r to the employee who was not wearing his 
film badge st the time of the incident. This estimate was based on measurements 
taken during restaging of the incident. The whole body doses received by the other 
two employees including three weeks of nominal prior exposure were 0.045 r and 
0.035 r. 

!be sub- 

The maximum whole body dose 

Two FPD employees received hand and forearm exposures of 2.0 and 2.5 r. 
unplanned exposure was received when the safety device of the radiographic X-ru 
testing unit failed. A third employee received about 1 r to the hands and forearms. 
Whole body exposure to ell three employees were less than 

The 

mr. 

A contamination spread at the 183-1& Coolant Systems Developtent laboratory resulted 
in hand and protective clothing contamination to one employee. N a s a l  irrigation 
was performed on the involved employee. Skin decontamination was successful and 
external ucposure WUB estimated to be lees  than 150 mrads. Measurements in the 
Shielded Personnel Monitoring Station were echeduled. 

Discharge of Iul rrom separrtiona plants to the atmosphere totaled 4.9 curies 
during February. 

The technique for electrodeposition of plutonium on a reduced area of a stainless 
steel disc was tested under operating conditione at  the bioassay laboratory by 
Anslytical Chemistry Operation pereonnel. Mechanical difficulties of premature 
drying of 

Equipping 
furniture 
were made 

1 2 4 0 1  

the electrodeposition supple were resolved. Further testing is in progress. 

the Shielded Personnel Monitoring Station continued. 
including eofas, chairs, end tebles was ordered. Tentative plans 
for landscaping the entrance to this facility. 

The reception roam 

1 3  
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The X-ray spectrometer t o  be used fo r  evaluation of gama doses up t o  200 r 
was received and assembled. 
ment i n  estimating the doses on badge film exposed i n  the near-lethal t o  l e t h a l  
range. 

Periodic t e s t s  a re  planned f o r  use of t h i s  equip- 

Surface dose r a t e s  t o  be expected i n  the PRTR recycled plutonium were estimated 
f o r  metal at  the completion of each cycle through the fourth cycle. 

The individual Exposure Record Cards fo r  CY 1958 were dis t r ibuted t o  all employees 
with area clearances. 

Revisions t o  the Radiation Protection Standards Manual continued. 
one-half of the revieions t o  th i s  en t i r e  manual have been completed. 

Approximately 

The new Chairman of the Columbia River Advieory Group, Leonard B .  Dworsky, of 
the U e S . Public Eealth Service toured Hanfclrd on February 9. He vis i ted  the 
Regional Monitoring f a c i l i t i e s ,  Biology f a c i l i t i e s ,  toured the 100-K Area, and 
v i s i t ed  the A+aospheric PhpicB f a c i l i t i e s  and the Shielded Personnel Monitoring 
Stat ion e 

Eight members of the Technical Defense Organization attended the secord i n  a ser ies  
of f a l l o u t  p lo t t ing  exercises a t  the 703 Plot t ing Room. 

Solici ted comments were of fe re i  t o  the ASA N2.1 Subcanmittee on the Radiation Symbol. 
Canments were offered on a bo?klet en5itled "A Guide t o  the Safe H a d l i n g  and Use of 
Radioisotope Soirrces" which wae imued by the Pablic and Employee Relations Servict 

c .  EMPmYEE REUTIONS 

There were three medical treatment i n ju r i e s  f o r  a frequency of 1.44. 
vlclat ions occurred during the month. 

NO securi ty  

Nine suggestions were received f o r  evaluation. 
none were adopted. 
were made. 

Six of these were completed and 
Five suggtetiose a re  pending i n  RPO f o r  evaluation. No awards 

G.  A. L i t t l e  attended the course, "Understanding People'! 

6. D. B r m  prese2ted a talk on Bioassay at  a Purex Radiation Monitoring informa- 
t i o n  meeting. 

D. 

Hw-59116 - Hanford Semiannual Report t o  Columbia River Advisory Group - Through 
December 1958, by M. W. McConiga snd H. V .  Clukey . 

Undoc. - Inventory of Radioactive Wastes t o  Active Disposal S i t e s ,  December 
1958, by K F. Baldridge. 

HW-59454 - Regional Monitoring Act ivi t ies ,  February 1959, by B. V. Andersen. 

m-59455 - Waste Disposal Monitoring Act iv i t ies  Summary, February 1959, by K. F. 
Baldridge 
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HW-59405 - Monthly Report - February 1959, Radiation Monitoring Operation by 

Report of Invention - An Ionizat ion Type Finger Ring Dosimeter by C .  M. Unruh. 

A. J. Stevens. 

1 2 4 0 1 7 5  
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REGIONAL MONITORING - RESULTS (January 26, 1959 - February 22, 1959) 

Activity Monthly Trend** 
Sample Type and Location Type Average Units* Factor 

Drinking Water 

-2 -- 100-F Area Isotogic 1 . 3  Q m a 1  
Separations Areas Totel Beta 4.1 x P / C C  
Pasco Isotoglc 0.4 * 3MpcoI 

Richland ~ o t a l  Beta c 3.0 x 10-8 I r C b  

-- 
-2 -- 0.2 3 MpcGI Kennewi c k Isotopic 

Columbia River Water 

-- 
-- Above 100-B Area Total Beta 4.0 x 10-8 Irc/cc 

Hanford Ferry Totel  Beta 7.7 x 10-5 Irc/cc 

McNery I)am Total Beta 7.6 x 10-7 W/CC 
Vancouver, Weehlngton Total Beta 6.0 x 10-7 PC/CC 

-- 6.2 3 mGI 100-F Area I 8 O t O p l C  

h B C 0  180tOplC -2 
-2 
-2 

1 . 3  Q Mp%I 

Waste Water 

outlying m e t  UOUB Total  Beta 2-7  x 10-6(Ma~) p / c c  +2 
Resctor Effluent Retentlon 

Atmorphere 

Qrorr Dore Rate - 
1-13 Bepamtlonr Area8 1-19 3.2 x 10-13 

Aot lw Par t ic lor  - ProJect 1 5  ptle/100 m3 -- 
Active Pa r t l c l a r  - Envlronr -- 28 p t le / loo  m3 -- 
Vegatatllon 

Baalnr t o  Rlwr Total Beta 24,000 cur%er/dsy -- 

-- -- Project aamma 0 -7 =&/by  
aanrms 0.5 nlrrb /bY -- Envlrons 

I rc lcc 
1-131 Separationr Sack6 1-131 4.9 curies/wsek -- 

-- -- Separation8 I -131 7.1 x 10-6 w/gm 
Rsr ldent l r l  1-19 < 1.5 x 10-6 W/lP  
Eartern Washillgton and 

Oregon 1-19 < 1.5 x W/gm -- 
1-131 - Wanha md Om, Beta 5.0 x 10-4 w / g m  -- 

Firslon P r O d U C t 8  h 8 r  

* The $ MPCQ1 i r  the percent of tha msximum ~ r m l s r l b l e  l imi t  for continuous 
occupational exporure t o  the gs r t ro ln t ee t ina l  t r a c t  calculated from drinking 
water limits. 

w+ The trend f sc to r  rhowe the n-fold lncreare (+) or  decrease ( - )  from last month, 
where values of n lees t h a n  2 will not be noted. 



UNCLASSIFIED G-6 m-59463 

EXPOSURE EVAIUATION AM> RECORDS 

Exposure Inci  
Whole Body 

February 
1959 t o  Date 

0 
0 

Localized 

1 
2 

G a m a  Pencils 
Pencils Paired Readings Paired Readings Lost 

100-280 m r  Over 280 m r  Readings Processed 

3 
7 

1 
2 

Beta-Gsmma Film Badges 
Badges Readings Readings Readings Lost Average Dose 

Processed lOO-3OO mads 300-500 mads Over 500 mads Readings Per Film Packet 
mrad(W1 mr(S1 

22 80 3 919 24 37 February 9,988 949 168 
1959 t o  
Date 20,730 1,845 253 22 138 2.95 21.17 

Neutron Film Badges 

Slow Neutron 
Film Readings Readings Readings Lost Processed 50-100 m r e m  100-300 mrem Over 300 mrem Readiws 

867 11 1 
2 i 3 a  11 1 

February 
1959 t o  Date 

Fast Neutron 

February 20 
1959 t o  Date 75 
Bioassay 

0 
0 

1 
1 

0 0 
0 8 

0 
0 

0 
9 

February 1959 t o  Date 

Plutonium: Samples Assqred 791 1, 638 24 48 

Fission ProdWa: Samples Assayed 834 1,608 7 10 

Results above 2.2 x loo8 pc/sample 

Results Above 3.1 x log5 pc FP/sample 

Uranium: Samples Assayed 292 612 

4 4* Confirmed Plutonium Deposition Cases 

* This  brings the t o t a l  number of plutdnlum deposition cases which have occurred 
at Hanford t o  228. 

i 2 4 o - i - i e  
UNCIAsSIFIrn 
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Uranium Analyses 
Following Exposure 
Units of 10-9 pc u/cc 

Number 
Sample Description Maximum Average Semples 

Fuels Preparation 17 3-5 46 
84 10 17 

Chemical Processing 12 2.9 39 
37 21 5 
0 0 0 

Random 2.1 0.7 65 

Hanford Laboratories 

Chemical Processing, 
Special Incidents 

Following Period of No Exposure 
Units of 10-9 pc u/cc 

Number 
Maximum Average Samples 

5.8 2.2 36 18 3 *o 12 
64 2.8 17 
2 ll 8.3 

0 0 0 
0 0 0 

wSamples taken prior to and after a specific job during work week. 

Thyroid Checks 

Checks Taken 
Checks Above Detection Limit 

Hand Checks 

Checks Taken - Alpha - Beta-G- 

Skin Contamination 

Plutonium 
Fission Products 
Uranium 

CALIBRATIONS 

Portable Ins t m e n t  s 

CP Meter 
Juno 
GM 
Other 

Total 

Pereonnel Meters 

Badge Film 
Pencils 
Other 

Total 

Miscellaneous Special Services 
Total Number of Calibrations 

1 2 k G 1 i 9  
AR Keene:kc 

February 1959 to Date 

0 0 
0 0 

12 31 
47 105 
23 26 

Number of Units Calibrated 
February 1959 to Date 

Radiation Protection 
UNCLASSIFIED 



UNCLASSIFlED H-1 RW- 5940 j 

LABORATORY AUXILIARIES OPERATION 
MONTHLY REPORT - FEBRUARY, 1959 

GENERAL 

Safe ty  performance of the operation w a s  considered sa t i s fac tory .  
major i n ju r i e s ;  the  minor in jury  freqyency r a t e  was 3.08, which is  considered 
about average experience. 

There were no 

The absenteeism rate w a s  3.39 pe r  cent, which i s  about average experience. 

There were no secur i ty  violat ions charged t o  the  Operation. 
~ 

TECHNICAL SHOPS OPERATION 

Total  productive time f o r  the-month was 13,043 hours. 
backlog i s  21,385 hours of which 50% i s  r e w i r e d  i n  the current month, with the 
remainder d i s t r ibu ted  over a three month period. 
month was 5.55 (902 hours) o f  the total  available hours. 

The t o t a l  shop work 

Overtime worked during t h e  

Distr ibut ion o f  time w a s  as follows: M a n  Hours of  Total  

Erels  Preparation Department 
I r r ad ia t ion  Processing Department 
Chemical Processing Departmezt 
Hanford Laboratories Operation 
Construction Engineering Operation 
M i 6  cellaneous 

1412 10.9 
78 5 6.0 
447 3.4 

10209 78.3 -- -- 
1%) 1.4 

The number of  requests f r o m  customers f o r  emergency service decreased from the  
previous month resu l t ing  i n  a lower o v e r t h e  r a t i o .  
( 5 . 5 & )  of  overtime hours to avai lable  hours is about a u b l e  the  desired annual 
control  r a t i o .  
ass is tance to the  Technical Shops. 

However, the February r a t i o  

Other p ro jec t  shops were u t i l i z e d  t o  capacity i n  providing 

A t o t a l  of  13 requis i t ions  f o r  c r a f t  personnel are on f i l e  with the Employee 
Relations Operation. These consis t  o f  reqyis i t ions  f o r  10 journeyman machinists, 
one f o r  a journeyman welder, one f o r  an instrument spec ia l i s t ,  and one f o r  an in-  
strument technician. One instrument s p e c i a l i s t  and one instrument technician were 
t ransfer red  to the S t .  Petersburg, Florida,  p lan t .  

The f i n a l  draft of an assistance type contract  w a s  Completed and forwarded to 
o f f - s i t e  shops f o r  bids. 
do t h e  work a t  w h a t  is  considered a reasonable cost  p e r  hour. 
ceived a f t e r  the &sing acceptance date and could not be considered. 
able bids  a re  now being analyzed and approval t o  accept the successful bidder 's  
o f f e r  will be sought i n  the near f'uture. 

In response, two f i r m  bids were received of fer ing  to 
Two bids were re-  

The accept- 

Quotations f o r  a planer  type machine were received and analyzed. 
bidder of fe red  a Rockford Hydraulic machine which met a l l  important specif icat ions.  
The order  w a s  placed on March 2, and del ivery i s  expected i n  April .  

The successful 
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Notice was received from the Construction Engineering Operation concerning the 
re turn  of machine tools loaned to the  Technical Shops i n  1955. 
was formerly located i n  the 2101 Bldg. (graphite machining) and was being 
u t i l i z e d  by the Technical Shops f o r  machining graphite and f o r  regular shop 
work. 
i t s  return t o  the  2101 Bldg. i s  f e l t  to be mandatory. 
Technical Shops Operation by the  loss o f  t h i s  epipment  i s  being studied and 
preliminary plans f o r  replacement are  i n  process. 

The equipment 

Because t h i s  equipment w i l l  be used i n  machining graphite f o r  the NPR, 
The impact on the 

Secur i ty  performance was considered sa t i s f ac to ry  with no 3olat ions.  Safety 
performance was considered sa t i s f ac to ry  with 10 medical treatment i n  ju r i e s  
and no major i n j u r i e s .  Absenteeism due to i l l n e s s  was believed to be normal 
f o r  t h i s  period. 

RADIOGRAPHIC TESTING OPERATION 

Activi ty  f o r  the Radiographic Testing Operation was above normal f o r  t h i s  month 
r e f l ec t ing  increased a c t i v i t y  on the  tubular product program. 
9,026 tests were made, of  which 1,463 were radiographic (including x-ray and 
gamma ray) and 7,563 were supplementary tests. I n  man hours out  of  a total of 
1,141, 657 (57.6$) were employed i n  connection w i t h  radiographic t e s t s ,  and 
484 (42.4$) w e r e  employed on supplementary tests. The supplementary tes t  work 
included dimensional measurements (micrometric), eddy current,  leak detection, 
penetrant,  and u l t rasonic  (thickness measurements and f l a w  detection) t e s t a .  

A t o t a l  of 

The number of pieces  handled t h i s  month was comparable to t h a t  of  previous 
months t o t a l i n g  some 3,268 items. The f e e t  o f  material represented by t h i s  
total  however w a s  considerably l a rge r  than i n  any previous month, amounting 
to a h s t  20,000 f e e t .  This large increase is  indicat ive of successful auto- 
mation of  some tests on tubular  products. 
organizational components representing mst of the  operating departments and 
service organizations. 
findings w i t h  conclusions and recommended act ion.  
Operation was consulted on 17 d i f f e ren t  requests f o r  advice and information 
regarding general t e s t i n g  theory f o r  o the r  than jobs tabulated i n  P a r t  11. 

Work W a 6  done f o r  20 d i f fe ren t  

A total  of 37 reports  were issued de ta i l i ng  t e s t  
Radiographic Testing 

Relocation of  the  Radiographic Testing Operation's f a c i l i t i e s  to the White 
Bluffs area i s  progressing. 
i s  awaiting momentary AEC approval. 
incorporate the  tubular  product t e s t i n g  equipment and it would appear tha t  
a l l  of  the work can be done i n  the east end of the building. 
authorized fmm P m  funds f o r  construction of p ick l ing  and autoclaving 
f a c i l i t y  to do the  P m  process tubes. 
fabr icat ion of the work tanks and conveyor sect ions.  

The Informal Request issued to e f f e c t  the move 
Building layouts have been completed to 

Money has been 

Work orders have been issued f o r  

Radiographic Testing Operation was ca l led  upon f o r  service work i n  a new f i e l d  
to i t ' s  generally accepted a c t i v i t i e s  as p a r t  of a strontium 90 uptake. 
Biology Operation w i l l  per iodica l ly  examine a selected group of animals. 
a i d  i n  the  study it i s  desirable t h a t  radiographs of the skeleton be avai lable  
f o r  analysis .  

To 
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Te s t.ing S t a t i s  t i c s  

No.of F t .  of Weld No.of 
Component - Tests o r  Material Pieces 

CPD 133 111 1/2 55 

CEO 949 1327 77 

FPD 13 18 2 

HLO 7289 16589 112 2015 

Description 

Purex s i l v e r  reactor  welds; 54" and 
10" O.D. x .375" wall pipe; 2" sch. 
4-0 pipe; 1 1/2" Sch. 80 pipe. 
bo i l e r  tube bundle. 

Re- 

Weld seams on PRTR containment vessel. 

Repair welds on 313 B l d g .  autoclave. 

Animal farm (biology); 8" SS flanges; 
Z r  clad UO samples and fue l  rods; 
Al can w i t $  Z r  clad W2 i n  NaK sol.; 
505" I . D .  x .O3O" wall Zr-2 tubing; 
.680" I . D .  x .035" w a l l  Zr-2 tubing; 
Pu-A1 fuel Pla tes ;  5$ Pu-A1 b i l l e t s ;  
20s Pu-A1 Z r  clad cdpsules; Co-extruded 
A l - U  core. Z r  clad Al fue l  r ob ;  15% 
~ 8 5 %  Pu alloy; 14, 20, 30% u - a ,  1" 
d i a m .  extruded rods; KER r ib l e s s  pro- 
cess tubes. 

Helium leak t e s t s  lo5  C and 105 D; 
NPR, high pressure pipe; 12" & 1811 
seh 80 discharge headers, 190 B; 
bo i l e r  mud drum blowdown l ines .  

Ungitudinal  w e l d s  3" sch 10 SS pipe, 
Power pole m t  survey. 

FACILITIES E N G I N E R I N G  OPERATION 

Projec ts  

There were 14 authorized pro jec ts  a t  m n t h  end with, t o t a l  authorized funds of 
$6,484,078. 
pro jec t  was completed during the m n t h .  
approval. 

The attached monthly pro jec t  report  de t a i l s  the s t a tus  of individual pro jec ts .  

The total estimated cost  of these pro jec ts  i s  $7,589,400. 

Pro j ee t  Proposals f o r  e ight  new pro jec ts  are  i n  preparation. 

One 
!bm new pro jec ts  are  awaiting AEC 
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Engineering Services 

T i t l e  

Reroofing of  146-FR and 222-U Bldgs. 

- 

Removable Grating - 3745-B Bldg. 

Traveling Crane Improvements 314 Bldg .  

Noise Attenuation 3760 B l d g .  

Correct Ventilation 326 Building 
Mezzanine 

Provide Additional Hoods, Room 7-2A, 
325 Building 

Decontamination of  the  I n t e r i o r  of 
314 Building 

Erection of  Towers f o r  Atmospheric 
Physics 

Renovate Room 30-C - 326 Building 

Improve Lighting - Rooms 1 1 - l A  & B - 
325 Building 

Sta tus  

146-FR Building is essen t i a l ly  complete. 
222-U Building work w i l l  start i n  March 
w i t h  completion estimated i n  April.  

Design complete. Work i n i t i a t e d  f o r  
procurement and in s t a l l a t ion .  

In s t a l l a t ion  work is  proceeding. 

After the Q-duct i n s t a l l a t i o n  i n  the  
Conference Room an octave band analysis 
shows that  5 to 7 decibels attenuation 
were obtained i n  a l l  octave bands. 

In s t a l l a t ion  work underway. 

Ine t a l l a t ion  work underway and 
e s sen t i a l ly  complete. 

Work is  progressing. Areas above crane 
complete. 

E i g h t  t ruck loads of  components fo r  ten 
aluminum rectangular towers. 204 f e e t  
t a l l  and f ive  steel  triangular towers 
141 f e e t  tall have been received f r o m  
the A i r  Force. In  addition to these, 
f i ve  wood poles  100 feet  long w i l l  be 
erected. Specif icat ions and general 
conditions f o r  erect ion have been given 
the Commission with a request t h a t  they 
prepare and process a lump sum contract.  
The b i d  opening i s  planned f o r  2:OO 
o'clock on March 12, 1959, awarding of 
the contract  March 16, 1959, and com- 
p le t ion  of  erect ion May 1, 1959. The 
ins t a l l a t ions  w i l l  be on 200, 800, 
1600 and 3200 meter a rcs  with the focal  
po in t  i n  the v i c i n i t y  of the meteoro- 
l og ica l  tower near 200 West Area. 

New equipment i s  being procured f o r  
i n s t a l l a t ion .  

Work is progressing. 

UNCLASSIFIED 
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T i t l e  S ta tus  

Alterat ions to 40' x 801 Army Mess Work complete. Building occupied. 
H a l l  Building (Atnospheric Physics) 

- 

306 Building Water F i l t e r  Vendor i s  proposing d i f fe ren t  equip- 
ment f o r  t h i s  job. 

Design & I n s t a l l  F i r e  Alarm System - 
314 Building 

Design work e s sen t i a l ly  complete. 

A i r  Balance - 1 0 8 - ~  BCilding Engineering work i n  progress.  

Building Modifications 146-FR Building Work i s  underway t o  convert storage 
space into o f f i ce  rooms. 

Gamma I r rad ia t ion  F a c i l i t y  3730 Bldg. Construction work has s ta r ted .  S t e e l  
caisson has been ordered and founda- 
t i on  work was s t a r t ed .  

Kitchenette F a c i l i t y  I n  326 Building A work order  f o r  t h i s  work is  being 
issued. 

U c k e r  Room Mdi f i ca t ions  321 Bldg. I n i t i a l  design has been checked and 
approved. A work order  has been 
issued to Construction Forces to 
perform work. 

Heating & Ventilating Study 306 Bldg. Study work is  i n  progress. 

Design and Drafting Services 

T i t l e  

D r a w  Bench Chain Support 

- 

Equilibrium Chamber 

Creep Capsule 

Work complete . 
A device to measure thermal con- 
duc t iv i ty  o f  dense ceramics. Detail 
work approxlmately 80s complete. 

In-reactor  creep measurement o f  z i r -  
conium. 
elongation, and temperature while  
being i r rad ia ted .  20% complete. 

A capsule to monitor stress, 

Wide Angle Viewer - PRTR Examination 
C e l l  

Work 95% complete. 

Wet Storage Basin Manipulators 
and Cleaner - 325-A Building 

Work in  progress a t  25s complete. 

In  addition to the above about 7 miscellaneous job items are  being worked 
on i n  the Drafting Operation. 

UNCLASSIF'IBD 
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Raintenance and Building Engineering - Landlord F'unctions 

Costs - January - $ 112,907 
December - 128,790 

F'YTD Total:  $ 678,737 - 55$ of Budget. The predicted expenditure forecast  . 

cos t  over the same per iod was estimated to be approximately the same. 

Analysis f o r  Month of January: 
cause of  mild weather. Unusual Maintenance costs  were $18,000 below forecast .  
This slacking of a c t i v i t y  accommodated other  work commitments, and controlled 
the  total m n t h l y  expenditure. 
forecast .  

Steam costs  were $4000 below predicted be- 

The first s i x  months costs  were 100.8$ of 
Now the seven months costs  are  9 s  of  forecast .  

TECHNICAL INFOT(MAT1ON OPERATION 

There were three personnel changes during the m n t h .  
j e c t i o n i s t  t ransfer red  to an engineering assistant job w i t h  Materials Develop- 
ment Operation. A F i l e ' s  messenger, whose d r i v e r ' s  l icense had been revoked 
f o r  reckless driving, w a s  dropped. 
s t a f f ,  replacing J. J. Hauth who transferred to Fuels Development some months 
ago. 

The Library 's  pro- 

A new technical  editor wa8 added to the 

Three memoranda containing c l a s s i f i ca t ion  instruct ions were issued during 
the m n t h .  

They are :  
HW-59206 "Classification:.  . . . . . . . . Program'' 
HW- 59334 "Classif icat ion : 
HW-58275 SUP1 "Classification: 

Demnstration mading" 
New Production Reactor" 

A four th  memrandum on c lass i fy ing  plutonium-240 production, quant i t ies  of 
depleted uranium and several  miscellaneous items is  being prepared. 

Section 700 of the  Hanford Class i f ica t ion  Guide was completely revised. 
Civ i l ian  Application Program Class i f ica t ion  Guide was incorporated in Section 
700 to replace the  o l d  Guide to Unclassified Fields  of  Research. 
Guide ha8 only recent ly  been authorized f o r  Hanford use i n  t h i s  manner. 
other  revisions to the  Guide were prepared during February. 

The 

The CAP 
Several 

The proposal to downgrade production rates i s  s t i l l  i n  the hands of  the Mil i tary 
Liaison Committee. Information on i ts  s t a t u s  has not been made available to 
the AEC. 

There has been no further act ion on the declassif icat ion of the NPR. The AEC 
staff paper containing the pmposal  is  s t i l l  undergoing review. 

A t i t l e  l i s t i n g  of  Research and Development reports published i n  199 was pre- 
pared f o r  inclusion i n  HW-60000, "1958 a t  Hanford". An addi t ional  200 copies o f  
t h i s  l i s t i n g  were supplied to the  Professional Personnel Placement Operation f o r  
use i n  technical  recruitment. 
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In  the future  a l l  Hanford prepared t ranslat ions of foreign reports  will be 
assigned on RW-TR number. 
to TISE, Oak Ridge. 
t r ibu t ion ,  microcarded and plased on deposit in IGAEC foreign and domestic 
depository l i b r a r i e s  and with the Office of Technical Services, U. S. Depart- 
ment of Commerce, Washington, D. C.  

The National Aeronautics and Space Administration has placed General Elec t r ic  
C~mpany, Richland on t h e i r  d i s t r ibu t ion  l i s t  to automatically receive copies 
of CONFIIENTIAL and UNCLASSIFIED NASA publications in  the following subject 
categories : 

Sixty  copies of each t rans la t ion  w i l l  be submitted 
These HW-TR reports w i l l  be given l imited project  dis-  

H;JdrOdynami3 Coapres sors 
Fluid Mechanics Turbines 
In te rna l  Flow Lubrication and Wear 
Aircraf t  Strmh-dres Engine Materials 
Airframe Materials 

Three members of the Tezhnfzai Information s t a f f  met w',th personnel from the 
Engineering and Reports Branch, AEC-HOO, on February 20 to discuss the 
categorization of c i a s s i f i ed  research and development reports.  
t h a t  the primary need was f o r  an analysis of the types of data from which 
operat.ing leve ls  , operating ra tes ,  u n i t  costs o r  other  production re la ted  
information could be calculated. The AEC agreed to prepare such an analysis.  
It w i l l  be placed on t r l a l  f o r  about s i x  mnths  i n  a d r a f t  form. 
c r i t e r i a  prove to  be sa t i s fac tc ry ,  the document w i l l  be submitted to  the AEC 
Division cf Production f o r  review and apprcval. 

It was agreed 

I f  the 

The 1959 inventory of c l a s s i f i ed  dozuments was s t a r t ed  February 23. 
ments had previously been made with Data Processing to reduce the length of 
the monthly inventory l i s t i n g s  to f i t  a reduced document inventory s t a f f .  
The 1959 l i s t i n g s  will contain about 3O,OOO en t r i e s  per  month ra ther  than 
the 60,000 used when the iriventcry s t a f f  was larger .  
SCheduk, the inventory w i l l  be completed i n  seven months. 

Arrange- 

Under the present 

Tentative plans have been colqpleted f o r  handling the c l a s s i f i ed  documents 
to be used a t  the Eighth Annual AEC Corrosion Symposium to be held i n  
Richland in May. Offs i te  parf ic ipants  have been Instructed to m a i l  t h e i r  
papers to General E l e s t r h ,  Richland, a t ten t ion  the Symposium. 
will forward all material 80 addressed to the TOO Fi les .  
checking cut and returning the mater ia l  w i l l  be worked out with Security.  
The meeting is to be held in the Village Theater where Pa5rol will provide 
temporary storage fcr class2fied material  during the day. 

Central Mail 
Procedures f o r  

The "Approval f o r  Offs i te  Transmittal of Documents" form has been revised 
to include a c l a s s i f i za t ion  review of a l l  unclassif ied documents before 
re lease.  
of c l a s s i f i ed  information i n  a document which the author believes to be 
unclassified.  

The in t en t  of the review is  to prevent the inadvertent disclosure 
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The Manager, Technical Information attended a meeting i n  Washington, D. C.  of 
the Steer ing Committee of the Technical Information Panel. Present Commission 
plans are  to have the Panel take an inereasingly act ive role  i n  planning and 
evaluating the AEC Technical Information program. 
t o  discuss the new role  o f  the Panel and to delineate a long-range plan of 
action. 

Purpose of the meeting was 

Three members of the Technical Publications staff, General Elec t r ic  Company, 
Aircraf t  Nuclear Propulsion Department v i s i t ed  the Technical Information 
Operation on February 12, 1959. Mutual problems concerning writing, edi t ing 
and publication of technical reports were discussed. 

Work Volume S t a t i s t i c s  

Document Distribution and F i l e s  
Documents louted and discharged (copies) . -  
I)ocumerlts issued (copies) 
Docur.*?Jts s e J t  o f f s i t e  (copies) 
Docment reserves f i l l e d  (copies) 
Documents picked up and delivered 

Document Accountability 
Holders of c l a s s i f i ed  documents whose f i l e s  

were inventoried 
Documents inventoried i n  F i l e s  (copies) 
Documents destroyed o r  retired (copies) 
Documents revised (copies) 
Documents pul led and documents f i l e d  (copies) 
Documents r ec l a s s i f i ed  
Accountable copies o f  SECRET and DOCUMENTED 

CONFID[ENTIAL documents ons i te  

Reference and Publication 

Books cataloged (new t i t l e s )  
Books added to the col lect ion (volumes) 
Ready reference qgestions answered by professional 

Li terature  searches by professional s t a f f  
Reports abstracted ( t i t l es )  
Formal reports prepared ( t i t les)  
O f f s i t e  requests f o r  HAPO repor ts  (copies) 
Reports released to CAP ( t i t l e s )  

staff 

Library Acquisitions and Circulation 
Books ordered (volumes) 
Periodicals ordered 
Books circulated (volumes) 
Periodicals c i rculated ( issues)  
I n t e r  -Library loans 
Films borrowed o r  rented 
Indus t r ia l  film showings 
Bound per iodicals  added to the collection 

J€UlUaI-y February 

3,453 
886 

22,149 

577 

111 
2 52 
168 

342 
30 

1,524 
2,520 

81 
21 
44 
153 

19,219 
10,354 
3,893 
987 

25,790 

310 

28,705 
5,274 
2,835 
12,815 

561 
202,961 

2 
227 
185 

107 
214 
12 
208 
20 

41 5 
122 

1,601 
2; 549 

66 
31 
44 
28 
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Library co l lec t ion ;  

Main Library 

No. of books 25,413 

No. of bound 
per iodica ls  11,559 

36 972 

W-10 Library 

8,153 

1 

8,154 

Class i f ica t ion  and Declassif icat ion 

Documents , including drawings and photographe 
reviewed f o r  downgrading o r  dec lass i f ica t ion  

Documente and papers (intended f o r  o r a l  
presentat ion o r  pxblfcation) reviewed f o r  
appropriate c l a s s i f i ca t ion  

Documents submitted to Declassif icat ion 
Branch, O a k  Ridge 

108-F Library Ind. Med. Totals 

1,383 

1,431 

2,814 

1,925 

- 96 
2,021 

January 

89 

27 

30 

36,874 

13,087 

49,961 

February 

128 

24 

21 

LABORATORIES ADMINISTRATION 

Timely revisfcns were issued on t-wo Orgaslization and Policy Guides. 

The fo l lowkg  contra:+,e, vere processed f o r  apsroval: 

SA-54, The Swedish Hospital, f o r  exchange of  c l i n i c a l  data. 
DDR-54, Aeroprojeets, I x 0  f o r  welding of  f u e l  elemeots. 
SA-61, S t a t e  College of  Washington, f o r  acqrlisition of swine and 

exzhaage o f  iLformation. 

The following cont.racts a re  being negotiated: 

DDR-29, Nuclear Met.ai.s, Inc., a modification providing f o r  addi t ional  

CA-212, D r .  Frankling I. Badgley, for consulting services .  
CA-213, D r .  P. E. Church, f o r  consulting services .  
DDR-62, Battelle Memorial I n s t i t u t e ,  f o r  graphite studies. 
A contract  f o r  machine shop work. 
A new contract  replacing CA-185 Kith D r .  Sidney Marks f o r  pathological 

A new contract  replacing CA-181 with Prof .  J. L. Powell, f o r  consulting 

research and development work. 

se rv ices ,  

services  i n  physics 
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Assistance to Hanford, No. ATH-HLO-3-59, fo r  corrosion t e s t ing  of aluminum 
cladding, and No. ATH-HLO-4-59, f o r  research on processing of aluminum 
cermets, were approved February 4, 1959. No. Am-HK)-5-59 f o r  investigation 
of f r i c t i o n  welding of nuclear fue l  rods was approved February 20, 1959. 
No. ATH-W-6-59 f o r  the design and construction of an electron welding gun, 
has been prepared f o r  approval. 
fusion of uranium dioxide i s  being considered. 

An Assistance to Hanfordproject for the 
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EMpIx>yEE IiELATIONS OpERAlPIOIv MONTHLY REPORT 

A t  month's end, the staff of the Hanford Iaboratories Operation total led 1210 em- 
ployees, including 575 exempt and 635 nonexempt employees. There were 489 exempt 
employees possessing technical degrees, including 278 B.S., 107 M.S. and 104 Ph.D. 

The Armed Forces Special Weapons Project training program for  medical officers 
w a s  completed February 13. 
insofar as course presentation and course content were concerned. 

_ -  
Feedback from the participants was extremely favorable 

Plans f o r  the HIX, Information and Orientation Series for  Nonexempt Enployees were 
completed for  final approval. 
sion of this p r o m  t o  be presented on bbrch 13. 

The preliminaly schedule provides fo r  the first ses- 

UNION RELATIONS 

The arbi t ra t ion hearing on the  Wonscott e S B e  138s been postponed unt i l  aeaurity clearances 
have been granted fo r  non-employees appearing in the hearing. 

Three o ra l  complaiLts pertaining t o  assignment of work were discussed with bargain- 
ing unit  representatives during the month. 
understanding of the work assignments involved. 

Progress is being =de toward a mutual 

Four grievances pertain- 30 work aesignmeEts were s u b i t t e d  during February. 
Two were settled a t  Step I and two a re  being processed a t  Step 11. 
dar year t o  date there have been f ive  grPe-wces within the laboratories, 

For the calen- 

The Nuclear Physics Research Open House was held on February 14  Kith approximately 
half of the organization attending. 

Hanford Iaboratories participated extensively in a tour program sponsored by the 
A.E.C. for  Edison Dsy and provided a technical display for  the visit of the  Division 
and Group General Ekrnagers. 

Plans f o r  HIX) pertlcipation in A.E.C. sponsored tours during the  spring months.. 
were completed and provided an average of three tours per month during t h i s  period. 

I 

The HOO-AEC approved a suggestion award in the amount of $1175 t o  D. W. Latta of 
the Reactor & Fuels Research & Development Operation. 
were approved fo r  awards to ta l l ing  $410 at  the  February meeting of the HLO Suggestion 
Board. 

Five additional suggestions 

HEALTH th SAFETY 

Laboratories personnel worked a t o t a l  of 197,828 &ours during the month Kith 
no disabling injuries. 
have been completed with no disabling injuries. 
for  Februa 

Since September 1, 1956 a t o t a l  of 5,672,868 manhours 
The medical treatment frequency 

was 1.67 as compared with 1.13 during January. 1 2 L i O 7 9 T  I 

UNcLASsIFm 
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There were three security violatio~~s aurin& the month of February. 
Hw- 5.9463- 

PROFESSIONAL PERSONNEL PLACEMENT 

Recruiting of Ph.D. pbysicists continues to cause concern and extensive effort is 
being made to secure the necessary numbers of such personnel and to develop pre- 
viously unrmrded sources of qualified candidates. To date, eight physicists have 
visited for interviews and 25 are scheduled to visit Richland during coming months. 
Recruiting of Ph.D. candidates in other disciplines appears to be favorable with 
seven acceptances for the year to date. 

Recruiting of Technical Graduates and merienced BS/B candidates is progressing 
very satisfactorily although some difficulty is being encountered in eqloying the 
necessary numbers of BS/K candidates in physics. 
requirements w i l l  be met. 

It is anticipated that other 

At month's end there were 25 Technical Graduates on the program. 
sible to fill available assignments for permsnent placement and this situation w i l l  
not be improved =til June graduates report on the roll. 

It is now impos- 

Recruiting for summer programs of temporary employment has resulted in acceptances 
from eight professors,nine@d~a%e students and seven juniors. It is expected that 
requirements for graduate students and juniors will be met; however, difficulty is 
being encountered in obtaining the necessary number of acceptances from faculty 
members primarily as a result of the extensive opportunities available for such 
people and the salary schedules t k t  are currently in effect for them in other 
c 0mpaJ.lies. 

Twenty-se-aen requisitions were received during the month. 
filled and currently there are 50 openings. 
and nine t-sfers pading, leaving 25 candidates to be procured. 

Fifteen openings were 
mere are 16 candidates in process- 

I 

-ger, 
Bqloyee Relations 
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Nonexempt Ihployment Status  

Requisitions 

A t  end of month 
Canc e 11 ed 
Received during month 
F i l l ed  during month 

Candidates Considered 

Total appiications 
Total  t r ans fe r  requests 
from other a t  HAP0 

Feb . - 
h5 50 
0 1 

26 2 7  
9 15 

L1 35 

0 0 

I- 4 

- Nonexems v I - - * u u 3  Transfer R 

Transfer Requests 

Bw- 5 9463 - 

Jan. Feb. - -  -- 

Active cases a t  end of mo. 73 74 
2 2 Cancelled 

10 6 N€W 
1 1 Transfers effected 

TABU3 III. UNION RELATIONS 

Grievances Processed - January 1, 1959 t o  date 
1 

Total Processed 

Step I 

Answered s a t i s f a c t o r i l p  

Step I1 

Pending Step I1 answer 
Answered 

Sat isf  actorilg.mc 
Pending time l i m i t  
Applied f o r  a rb i t r a t ion  
Pending a rb i t r a t ion  decision 

5 

2 

1 

P 
1 
1 
1 

* Step I grievances which Council indicated a desire t o  discuss a t  Step 11 not 
scheduled f o r  discussion within three  months a re  considered s e t t l e d  a t  Step I. 

* Step I1 grievances in  which t h e  council formally applied f o r  a rb i t r a t ion  but 
f o r  which no fur ther  act ion is taken within three months a re  considered se t t l ed  
a t  Step 11. 

UNCLASSIFIED 
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C - Technical Graduate and Technician Training Program 
Month ending February 28, 1959 

25 Number Personnel on assignment 
(HAP0 Tech Grad Program.. .. . . . 24 1 

1) (West. District E.P... ........ 
Distribution of assignments by Depts. 

HLO 
CEO 
mu0 
Fm) 
IPD 
CPD 

11 
0 
0 
2 
12 
0 

Distribution of assignments by f’unctions 
20 

5 
R&D or Engineering 
Other 

HW- 5 9463 - 

TT program 

10 

10 
0 

UNCLASSIFIED 
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FINANCIAL OPERATION MONTHLY REPCBT 
FEBRUmY 1959 

Personnel 

Hw-59463 

There were no personnel changes i n  the Financial Operation during February. 

Act ivi t ies  

GENERAL ACCOUNTING omm ON 
A report  of r e su l t s  was issued f o r  the physical inventory of uninstalled cata- 
loged equipment i n  the custcdy of Physics and Instrument 
ment @eration. One thousand, two hundred twenry-seven items were physically 
cO;mTed, valued a t  $952,517. 
vsrstxy as compared t o  10 missing items valued a t  $3,155 i n  the FY 1957 
ir-venttry. 
record as c3mFCed t 3  124 items value? a+, $35' 334 i n  the FY 1957 inventory. 
Icventsry re'iulCs in3.icate g3od c m t r o l  over equipment and the use of proper 
procedures i2 ?ransferring or  retirement. of eqdpment. 

Research and Develop- 

No missing c p i p e n t  w a s  reported during the in- 

Io the curer& FF inver,tory 4 items valued a t  $1,252 %*ere added t c  

A l l  fielci work i n  :onnsctfzn with the physical inventory of mins ta l l ed  cata- 
lag& equipme2t fi the cus503y cf Reactor and Fuels Research and Development 
Operaticn 
recsrxzliat:?? is ir progrsss. Consider5bl.e e f f o r t  was expended ky Fir?sncial 
perscmel in ae9;rclhfEg fo r  mLssing PrOjtct Whitney equipmect, whfch w a s  
r edxed  +: 5 ikms va2eil at $451. 
items valued a t  $57$,846 which w l 1 1  be add& to record i n  March 1959. 

eqdpmezt purchased under Pro,ject Whitney i s  complete and the 

Aaquis i t im prices  were obtained fo r  321 

ApprxaL w a s  obraixd from the Commission to t ransfer  equipmect purchased fo r  
the MTR Fuei Pilox Fabricatioz t o  HLO by use of the Non-Fund Adjustment Account. 
This equipment valued a t  $13,677 w i l l  be added t o  record 111 the mor dth of March. 

A request w a s  ma&e cJf Contract Acwunting t 3  obtain Commission approval t o  
change the c l a s s i f i ca t ion  of zirconium from special  reactor  materials t o  t h a t  
of e s s e r t h l  ma5erial. The c i a s s i f i e a t i m  of zirconium a d  i t s  fabricated 
alirJy as react3r  matcrlals r e s u l t s  i n  unnecessarily costly,  burdensome and 
r e s t r i c t i v e  procedures in the  eve ryday  operational movement of t h i s  material. 

In rosporise 'ta a reqa2st of SS Accountability, m a t e r i d  custodians were re- 
quested t o  submit outaide quota material  forecasts t o  this office.  
the information will be co2solfdated and fcrwarded t o  SS Accountability. 

Upon receipt ,  

Separated Plu+,cnium valued at  $1,041,791 applicable t o  Project Whitney w a s  
returned t o  CPD during the month of February. 
Consumed I n  Research account $178,913, the  difference between CpD' s  pr ice  
and HLO pr ice .  

It w a s  necessary t o  change the 

The icrcai Conrmfssior, w a s  
t h a t  they w P l 1  no longer 
determine disposi+;ion cf 
vendor 3 plants  

no t i f ied  by the Pittsburgh Naval Reactors Operation 
azcept zirconium scrap. A study i s  underway t o  
approximately 12,000 lbs .  of scrap located at  
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The updatirg of our property unit records with IBM is 2/3 complete. In the 
past three months, 7,417 input data sheets have been prepared and submitted 
to Data Processing t o  include additional description, purchase'order reference, 
rate of depreciation and reconciliation of all other information. 
approximately 3,500 cards remaining to be processed. 
ciliation of our records with IBM is in connection with our mechanization 
program of property records. 

There are 
The updating and recon- 

The budget for Equipment Not Included in Construction Projects was consolidated 
and submitted to Contract Aczounting by the due date. 
mission shown beZow reflects an overall reduction in equipent requirements 
as compared %a our FY 1959 Expenditure - Commitment Allocation. 

A summary of our sub- 

Current Budnet 
Original Revised 

FY 1959 FY 1960 FY 1960 FY 1961 
(Amounts is Thouand€) Allmat ion Budget Budget 'Budget 

2000 Program* 
3000 Program 
4000 Program 
6000 Program 

Totals 

$3 570 $2 860 
150 325 
585 723 
106 Lgo 

$4 411 - $4 098 

$2 557 $2 606 
122 210 
988 1 051 

201 227 - 
$4 068 

*Includes Equipent not. specifically allocated. 

Classificatim ac$ivity included *he review of 724 work orders and 688 purchase 
requisitions for capital-expense detcrmfnatioc. Transfers to plant in February 
totaled $267,822 and included the following: 

CG-729 222-U Building Ventilation and Heating Improvements $79 420 

Miscellaneous Equipment Items 148 383 
CGH-80 3 Alterations to Building 23-2 40 019 

Approval was received from the Commission to transfer the expense portion of 
Praject CO-680 (@1,551) t=i Expense Portion of Construction Projects. 

A manual concerning travel is nearly complete in draft form and should be ready 
for review by March 16, 1959. 

COST ACCOUNTING OPERATION 

Informatior, received from AEC es5ablished the HAP0 4000 Program for FY 1959 at 
$6,500,000. MaxFmum amounts established for sub-programs totaled $6,715,000. 
AEC requested that GE realign the sub-programs to the $6,500,000 level. 
Following is the allocatfcn established by General Electric Company of the 
$6,500,000 which w i l l  be used as the Control Budget, effective with February 
reports 



UNCLASSIFIED J- 3 HW-59463 

(Dollars LE Thousands) 

Plutonf-an Recyzle Program 
Reactor & Fuels R&D Operation 
Chemical R&D Operation 
Physics & Instrument R&D Operation 
Programing Operation 

Gas docled Power Reactor 
- Total PRP 

Reac+,or Physics Studies 
Reactor Graphite S tx l ies  

Tctai GCFR 
Maritime LOOP I'IPD) 
Reactor P i l e l e  & Naterials 

Sweiling Studies 
Non-Destructive Te s t ing  (Fm ) 

Tot.& RF&M 
Waste Dfspclsai 

Total 4000 Program 
Operating Funds 
EqLSpnent 
Total 

$3 710 
504 
280 

77 
120 
205 
- 
625 

During February, Har,forZ Lakxator ies  Operation received funds frDm of f - s i t e  
sources f o r  new jobs and expansfox of current work as follows: 

Fabricat-icn of TransplLtmic. Elements $120 000 
AddifEme: Project Whitney F u d s  ( i n  t r a n s i t )  69 000 
Palm Elemetit Program 30 ooo $e 

A s t i d y  of the aceouzfizg requirements fo r  the  PRTR Opera+vion has been 
in i t i a t ed .  
follow accmnting prccedures established f o r  e i t h e r  production reactors or  
ot-her t e s t  rea'zfcrs. 
ing an a c c x n t l n g  system which -ill fac i l i+ ,a te  t o  the maximum degree the tech- 
nical evalua?ian of the econmics of alternate fue l  fabr icat ion techniques and 
f u e l  cycles. 

'Iter,tatively, AEC has agreed t h a t  it w i l l  not be necessary t o  

Consequently, e f f o r t  is being directed toward develop- 

PERSONNEL ACCOUNT2NG C E " I 0 N  

S t a t i s t i c a l  repcr t s  were prepared for  each section manager covering the S a l a r y  
Review f o r  1959. 

Envelopes con tdn ing  +,he January 26, 1959 S a l a r y  Owners Quarterly were delivered 
t o  all par t ic ipants  i n  the Savings and Security Program, 

The General Elec t r ic  Savings and Sec-ni ty  Program monthly r eg i s t e r  and recapitu- 
l a t i o n  of emplcyees deductions savings, proportionate Company payment and 
incentive shares credited t o  employees were received from Schenectady on 
March 2, 1959. 
agreed w i t h  control figures maintained by Personnel Accounting. 

The recapi tulat ion of employee deductions savings of $38,815.08 

UNCLASSIFIED 
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This register indicates the average stock price used in crediting employees' 
acccunts for fractional shares of stock as being $78.64 for the month of 
JanUery. 

Seven exhibits were prepared showing some of the activities and all of the 
expenditures made by Personnel Acccunting during the calendar year of 1958. 
It was interesting to note that the grcss earnings plus the employer's cost 
of the vario-s benefit plans approximated 9 1/2 million dollars. 

HiOCEDuriES 

M e ~ ~ i s a l  ac::c..ati=lg neads for  Eqi;ipmen+Y Work i z i  Progress were defined a d  
trmsmi-kted 5; Da3a FY,-clessiag Operation w',t.h a request for implementation 
i=rsmt:3s. 

Work is COBtiEdZg 02 feasibility 3f HLO F m C i a l  d c i q  their owz IBM card 
punching, obtaining improvements i n  present information received from Data 
Processing and further mechanization of accounting records. 

MEASUREMENTS 

The coctributioz, of -ford Laboratories to "1958 at HAPO" was completed and 
forwarded for consolidation with other HAPO contributions on February 10. A 
summary of Persomel Accounting functions was prepared to assist i n  compari- 
831~s of dif &rent Personnel Accounting components throughout the Company. 

AUDITING 

Reports on the audit of Material and Equipment Furnished AEC Construction Con- 
tractors and the acdft of Contracting and Procurement were issued. Fallow-ups 
were compleSed for the audit of Personnel Accounting and the audit of Property 
Accounting. 

The HAP0 Intemai Auditors have agreed on a tentative standard HAPO procedure 
that wo9iid relieve GE Security cf all material pass processing except the 
actual pick-up at the barricades. The procedure calls for the following 
additions to present HL9 procedures: 

(1) Property Accmnting matching of One Trip Material Pass yellow copies 

Field work on the audit of Work Orders is nearlag campletion. 

received from the originators to the white copies picked up by Patrol. 
Property Accounting now receives these yellow copies but forwards them 
to Security for matching. 

(2) Property Accounting control of Extended Material Passes. 

(3 )  Recall of aXl presexit @e Trip Material Passes and issue of newly designed 
passes wfth a number prefix of 7 to designate HLO. 

UNCLASSIFIED 
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Payroll  Stat: s t.i c s 

. 
- -  

Number of HLO Employee 
Char,ges During Mozth 

Total  Exempt Non-Exempt 

570 633 
21  12 

Enplcyces on P a ~ ~ o l l  at Begiming of Month 
Additions and Transfers In  
Removals azd Trasfers  Out 

1 2 0 3  

(14) 3) (lo> 
575 - 522 Employees on Payrol l  a t  End of Month 1 210 

Overtime Paymezts During Month 

Exempt 
Non-Exempt 

T o t a l  

Gross Payrcl l  Pai.3 During Month 

Exempt 
Non-Exempt 

T o t a i  

io 069 

$15 241 

$445 638 
284 685 

$730 323 

8 576 
$io 405 

Par t ic ipa t ion  i n  Ehpioyoe Feb. Par t ic ipa t ion  January Part ic ipat ion 
B e x f i t  Pla.r,s af Mor?,th End Number Percent Number Percent 

1 157 98.9 1 161 98.9 

1 2 3 1  99.8 1 225 99.8 

Perscsn P l a ~  
Insu-ance Flar, 

PerscmL Coverage 
Dependrst Covsrags 827 - 822 - 
Saviriga P l a ~  95 7.9 99 8.2 

U.S. Savtngs Bos5.s 
Stcck Bcnrrs Pi= 75 37.9 78 40.0 

Savings bc S e c - x i t y  P l m  1 012 94.0 1 008 94.5 

Gc3d Neighbcr F a d  a24 68.1 819 68.1 

February 
Number Amount 

- 
Weekly Siclgess i% Ac,-;dez5 15 1-678 
Comprehensive Medical 55 5 187 

- 2 3  L L w  
Dependent. Bexiefits 

8 -  Comprhensfvz Medicai 

183 $14 322 Tosal 

January 
Number Amount 

146 12 134 

$21 582 252 
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INVENTIONS OR DISCOVERIES 

HW-59463 

All persons engaged in work that might reasonably be expected to 
result in inventions o r  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 a s  listed below. 
persons further advise that, for the period therein covered by this report ,  
notebook records,  if any, kept in the course of their work have been 
examined f o r  possible inventions or  discoveries. 

Such 

INVENTOR 

C. M. Unruh 

L. E. Mills 
John Scherger 

TITLE OF INVENTION OR DISCOVERY 

An Ionization Type Finger Ring Dosimeter 

Ins ula t e d Tungsten E le c t r o de for  T ung s t e n 
Arc Welding 

W. E. Roake, E. A. Evans Isostatic Fuel  Elements for Neutronic 
D. W. Brite Reactors 

M. 0. Rankin Portable Dose -Ra t e Integrator 

UNCLASSIFIED 


