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SUMMARY 

BUDGETS AND COSTS 

F i sca l  year to-date costs  are $8,208,000 a t  t h e  end of December o r  4 6  of the  
$17,759,000 FY 1958 Mid-Year R e v i e w  Budget. 
showed a s l i g h t  reduction from November. 

Cost-budget re la t ionship  of end programs through December are, f o r  t he  most 
p a r t ,  sa t i s fac tory .  
spent and reduced spending w i l l  be required during the  balance of t he  year.  

December costs  of $1,440,000 

The authorization f o r  F'PD Research and Development i s  6046 

Plutonium recycle costs  are only 37$ of t he  annual budget however, t he  annual 
budget i s  based on $3,500,000 (excludes $500,000 equipment) as compared with 
$3,000,000 (excludes equipment) contained in t h e  f inanc ia l  plan.  
expenditures f o r  prototypes and o f f - s i t e  services w i l l  subs tan t ia l ly  increase 
the  spending r a t e  f o r  this program during the  last half of t h i s  f i s c a l  year.  

CPD Research and Development - Separations is 62qb of t h e  budget; t he  budget f o r  
Separations Processes f o r  Non-Production Fuels is only 6$ spent.  
two programs are  47'$ of authorized funds. 

Large 

Combined the 

Reductions i n  FPD and I P D  Process Technology took place i n  December as plasned. 
While addi t iona l  reductions appear necessary, it i s  planned t h a t  costs  of these 
two programs w i l l  remain within authorized funds t h i s  f i s c a l  year. 

RESEARCH AND DEVELOPMENT 

1. Reactor and Fuels 

I B M  computations indicate  that i n  PRPR operation on steady state f u e l  cycles 
without segregation of plutonium according t o  exposure h is tory ,  maximum 
exposures a re  attained a t  3-5$ ra ther  than zero processing l o s s .  These 
maximum exposures, with D20 r e f l ec to r ,  a r e  about 6000 MWD/T f o r  the  uniformly 
enriched reac tor  and about 3700 MWD/T f o r  the spike enriched reactor .  

The PRPR preliminary safeguards analysis  was reviewed by t h e  General E lec t r i c  
Company Reactor Safeguards Committee on December 9 .  
agreed that the  reactor  design m e t  all present sa fe ty  standards, fu r the r  
study of t h e  degree and consequences of metal-water reaction following an 
incident was recommended and w i l l  be done. 

Although the  committee 

The design of PRPR Phase I1 ( serv ice  area)  and Phase I11 ( reactor  and 
aux i l i a r i e s )  is IS$ complete. Scope changes include removal of t he  turbo-  
generator and associated changes, and modification of t he  w a l l  between the 
lower face access room and the process c e l l .  

The LeFiell Manufacturing Company (Los Angeles) succeeded i n  mechanically 
forming the  flanged and tapered sections on short ,  prototype PRPR Zircaloy-2 
process tubes.  Although fu r the r  study is  required, the  outlook i s  qui te  
favorable.  

Zircaloy-2 end f i t t i n g s  fabricated from bar stock by machining have been a 
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subs tan t ia l  element i n  f u e l  assembly cos ts .  
pa r t s  made by an o f f - s i t e  vendor indicates  excel lent  qual i ty  at considerably 
less cos t .  

Examination of vacuum cast  

Frequent ruptures have occurred i n  attempting t o  swage t o  high density s in -  
t e r ed  and ground U02 powder contained i n  t h i n  wall, 1" OD, Zircaloy-3 tubing. 
In  a t e s t  a t  a vendor p lan t  t h i s  d id  not occur using a s ta t ionary  spindle 
( inverted)  swaging machine. 

Unsintered U02 powder specimens i r r ad ia t ed  i n  the  h E R  have shown no increase 
in f i s s i o n  gas re lease with increasing exposure i n  t h e  range of hundreds of 
MWD/T. 

Examination of Zircaloy-2 and Zircaloy-3 specimens after prolonged exposure 
i n  H-Reactor l e d  t o  the  following conclusions: 
reactor  gas can be predicted from out-of-reactor test  data, b)  cold worked 
zirconium, Zircaloy-2, and Zircaloy-3 are annealed and recrys ta l l ized  i n  l e s s  
than t k e e  months a t  410 C ,  c )  450 C appears t o  be t h e  upper temperature 
l i m i t  f o r  prolonged exposure of Z r  t o  reactor  atmosphere, and d) as ide from 
the  e f f ec t  of m e a l i n g ,  1000 days of exposure had l i t t l e  e f f ec t  on mechani- 
ca l  s t r e n e h .  

a) rates of react ion with 

Two-tube charges of experimental hot-press canned and vacuum canned I and E 
f u e l  elements have been discharged after i r r ad ia t ion  t o  about 800 MWD/T a t  
a power l e v e l  of about 50 kw/ft. 
appeared t o  be i n  good condition. 

Preliminary corrosion tests of four  experimental aluminum a l loys  prepared by 
a commercial vendor have given results i n f e r i o r  t o  those obtained on alloys 
of the  same chemical composition prepared by ANL. 
associated with metal lurgical  h i s tory  are indicated.  

No ruptures occurred and a l l  test  elements 

Ef fec ts  of variables 

Exposure of conventional, asbestos-insulated thermocouple a r e  f o r  e ight  
hours i n  an i n e r t  atmosphere at 600 C resu l ted  i n  a 2000-fold reduction i n  
e l e c t r i c a l  insu la t ion  resis tance.  
and/or other  carburizing substances with oxygen restored t h e  insulat ion 
resis tance t o  grea te r  than the  old value.  
of t h i s  magnitude would inval idate  the  temperature-reading of t he  thermo- 
couple and explains t h e  premature failure of many asbestos-insulated 
thermocouples i n  Bufo rd  reactors .  

However, burnout of impregnating material 

A loss of e l e c t r i c a l  res is tance 

Near sa tura t ion  of the physical d i s to r t ion  of CSF graphite caused by irra- 
d ia t ion  at  30 C has been observed f o r  the f i r s t  time i n  samples recent ly  
discharged with an accumulated exposure of 5725 MD/T. 

In ex-reactor loop tests of two weeks duration employing MIPB coolant at 
TOO F, f u e l  elements with n icke l  o r  graphite diffusion ba r r i e r s  clad with 
aluminum, s t e e l  and Zircaloy-2 exhibited an absence of the  d i s to r t ion  pre- 
viously observed under similar conditions employing AlSi o r  no diffusion 
b a r r i e r .  Magnesium coupons were found t o  be extensively attacked by t r aces  
of water i n  MIPB. 
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2. Chemical. Research and Development 

I n  Non-Production Fuels Reprocessing, some 20 d i f f e ren t  processes a re  being 
studied f o r  technical  and economic f e a s i b i l i t y  wit.h reprocessing of plutonium 
recycle fue l s  included i n  the  scope. More work on chloride removal from 
Darex dissolver  solut ion by e i t h e r  solvent extract ion o r  boil-off techniques 
i s  reported.  
d i sso lver  construction. 
solut ions po ten t i a l ly  capable of dissolving e i t h e r  s t a in l e s s  steel o r  z3rconium. 

Continued study of uranium, plutonium, thorium, and cerium oxide solutes  i n  
molten potassium-aluminum chloride with subsequent reduction reactions t o  
produce meta l l ic  uranium, thorium, o r  plutonium has brought t o  l i g h t  some 
po ten t i a l ly  sFmple and in t e re s t ing  decontanination o r  p a r t i t i o n  processes. 

Corrosion tests a r e  narrowing down materials su i tab le  fer 
Haynes 25 a l loy  looks promising t o  contain HNO -HF 

Use of tri-laurylamine as a spec i f i c  plutonium extractant  i s  reported t o  be 
more promising than previous alkylamines tes ted .  

Basic chemical f e a s i b i l i t y  of plutonium recovery from W e x  LWW wastes by 
anion exchange looks encouraging although several  p r a c t i c a l  problems a re  yet  
t o  be answered. 
various anion exchange res ins .  

Absorption desorption k ine t i c  studies a re  reported f o r  

Economic analysis  and laboratory exploration was initiated on "dry" storage 
methods f o r  Purex wastes. Complete dehydration t o  stable salts retained i n  
steel  pipes is visual ized.  
continue t o  be studied. 

Methods of s t ab i l i z ing  o r  calcining ge l  wastes 

Potent ia l  subs t i tu t ion  of stainless steel  i n  l i e u  of platinum f o r  Flurex 
anodes may be economically 8ttrac"uive. 

Two independent mechanisms are reported t o  account f o r  the e f fec t ive  removal 
of strontium ion from solut ion by c a l c i t e  in the presence of phosphate ion.  

3.  Physics and Instruments 

The r e a c t i v i t y  loss which w i l l  r e s u l t  from loading I and E slugs i n  the  K 
reactors  was determined by experiment i n  the  PCTR. 
inhours, was determined with an estimated e r ro r  of f 40 inhours by develop- 
ment of an improved technique f o r  using t h e  PCTR i n  difference-type 
measurements. 

This difference,  240 

Work continued on determining the  nuclear physics parameters f o r  c lus t e r  type 
fuel elements f o r  the NPR program, and progress was a l s o  made i n  the program 
t o  develop improved methods f o r  calculat ing such information. 
t i o n  of t he  i so topic  composition of plutonium produced i n  reactors  having 
moderator temperatures up t o  1200" C received spec ia l  a t t en t ion .  

The calcula-  

The gathering of experimental information needed in s e t t i n g  c r i t i c a l  mass 
limits f o r  the  chemical processing of s l i g h t l y  enriched f u e l  elements 
continued. T h i s  program has now been broadened t o  include consideration of 
enrichments up t o  1.4$. Problems w i l l  ex i s t  i n  both the dissolvers  and the  
calciners  a t  these concentrations. Data were obtained on randorcly stacked, 

DE6 
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1$ enriched, I and E s lugs,  and on oxide mixtures of l o w  water content.  
the l a t te r  the  maximum enrichment which will have k less than uni ty  under 
any conditions has now been establ ished as 1.02 5 0.0%. 

In t h e  Plutonium Recycle Program, PCTR experiments were completed on t he  
Mark I1 annular f u e l  element and the  data are now being analyzed. 

For 

Continued high demand f o r  PCTR time necessi ta ted two-shift  operation through- 
out the  month. 

The simulation, from an atmospheric physics standpoint, of "slow simmer" 
reactor  disasters continued. Tracer materials emitted from 100-H and 100-B 
have been me sured a t  distances up t o  8 miles from the  source and at, d i lu -  
t i ons  of lo3  of t he  source s t rength.  Since experiments t o  date have been 
under only one set of atmospheric conditions,  no general conclusions can be 
drawn. 

A body monitor sh ie ld  has been constructed in 329 B l d g .  of 100-pound bags 
of crushed t a l c .  

The development of the pulse method f o r  reading penci l s  w a s  completed and 
extensive f i e ld  t e s t i n g  by Radiation Protection Operation is under way. 

Sa t i s fac tory  progress was made in the  development of instruments f o r  radia- 
t i o n  detect ion use.  
alpha hand counter was demonstrated by campletion of two months' use without 
any maintenance o r  reca l ibra t ion  being required. 
t h e  development of nine other  instruments o r  major components. 

Sat isfactory operation of a s c i n t i l l a t i o n ,  t rans is tor ized  

Progress was a l so  made on 

Work i n  the bas ic  data f i e l d  continued on programs mentioned i n  previous 
months. A s ign i f icant  increase in beam current of t he  Van-de-Graaff has 
been achieved by improved alignment. 

4.  Biology 

P32 contamination in  whitefish avai lable  t o  fishermen at  Ringold increased 
t o  a point  where the  consumption of 0 .3  lb/week would furnish the  o f f s i t e  
MPC ( f o r  drinking water) .  
ducks 

The same l e v e l  was a l s o  found i n  t h e  f l e s h  of  

From the  standpoint of gross beta emitters picked up by Columbia River f i sh ,  
there  appears t o  be no advantage i n  re ta in ing  reactor  e f f luent  f o r  decay of 
short  - l ived isotopes.  

Prompt treatment with chel-330 appears t o  
removal of plutonium from t h e  body. 

Three malignant tumors were found in mice 
and one e t e r  administration of RU''~~O,. 
lung mlignancy caused by a be ta  emi t te r .  

be superior t o  EDTA f o r  

after administration of 
The l a t t e r  i s  the  f i r s t  

the 

~ ~ ~ 3 9 0 2  
reported 

C a l c i p ,  phosphate, and carbonate were all effect ive i n  reducing deposition 
of S r  9 and Ca45, but in varying degrees f o r  t he  two isotopes.  
increased the  deposit ion.  

Sodium 
The r e s u l t s  a t t e s t  t o  the  complexity of the  
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in te r re la t ionships  involved and point up the  inadequacy of the commonly 
accepted concept that calcium Wiil behave simply as an isotopic  di luent  of 
strontium. 

Technical and Other Services 

Two cases of plutonium deposition were confirmed; one case involving a contamin- 
a ted minor injury and a small excision of skin.  
indicated l e s s  than t en  per  cent MPL i n  both cases.  
plutonium deposition on record i s  212, of which 168 are  on the  ac t ive  r o l l s .  

An ROF of t h i r t y  c l e r i c a l  employees in the Radiation Protection Operation was 
announced t o  be e f fec t ive  i n  January. 
expected gains from improvements in the  film badge and penci l  programs. 

The i o d i n e - 1 3  emission rate averaged seven curies  per  week which included a 
s ingle  emission of 14 curies  from the  Redox sand f i l t e r .  

S t a t i s t i c a l  and mathematical ass is tance on 37 separate problems w a s  given t o  
other  W O  components. 

I n i t i a l  bioassay analyses 
The t o t a l  number of cases of 

This  w a s  necessary because of e a r l i e r  than 

The following items are typica l :  

1. Control char ts  current ly  maintained f o r  I and E f u e l  element production 
were reviewed and changes recommended. 

Fiss ion product gas a c t i v i t y  data from a U02 i r r ad ia t ion  experiment were 
analyzed with respect t o  surface a rea ,  packing densi ty ,  enrichment, neu- 
t ron  f l u ,  and exposure time. 

Radiation exposure data from d i f f e ren t  tasks within the  "Z" plant  a re  
being analyzed w i t h  the  objective of correlat ing with processing variables 
i n  the reactors  and separation p l an t s .  

Assistance was given in a determination of confidence limits on data f o r  a 
c r i t i c a l  mass study concernkg randomly dumped f u e l  elements. 

2 .  

3. 

4.  

All projec ts  are proceeding subs tan t ia l ly  on schedule with the  exception of 
CA-658,  Shielded Personnel Monitoring Stat ion;  Project  CA-681, Hanford Equipment 
i n  the  ETR; and Project CA-695, Radiotelemetering Network. 

Four pro jec t  proposals were submitted during the  month. These were as follows: 

CA-760 - Expansion of 3745-B Building 
CG-785 - In-Reactor Studies Equipment, lO5-W 
CA-749 - High Level Radiochemistry F a c i l i t y  
CG-660 - Modification and Additions t o  the  Metallographic Cel l  

$ 195,000 
$15,000* 

$1,070,000 

(Extension of  time) 

*Preliminary design only. 

Project  CA-784 - Alterat ions t o  the  327 Building - w a s  returned unapproved by 
the  AEC. 

Completion not ices  w e r e  issued on two informal  requests:  
t r o l l e d  Act ivi ty  Water System, 100-F Area and IR-232, Repair Damage and Additions 
t o  Heating System, 747 Building. 

IR-224, Biology Con- 
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A successful demonstration run w a s  made with the vacuum furnace i n s t a l l e d  on 
Project CG-620 which removes the exception t o  the completion of t h i s  project .  

The modified I B M  system introduced last month f o r  cont rs l  of c l a s s i f i e d  docu- 
ments i s  working very s a t i s f a c t o r i l y .  
since b i l l i n g s  so far include conversion costs .  
Technical Information were obtained by t ransfer r ing  secur i ty  control of SS 
accountabili ty data sheets t o  the  SS Accountability Operation. 

Information was transmitted t o  AEC regarding s i tua t ions  where compliance with 
the  ex is t ing  w o r d  Classif icat ion Guide w i l l  be par t icu lar ly  d i f f i c u l t .  
Drafts of cer ta in  sections of the Hanford Classif icat ion Guide have been prepared 
by the respective product departments. 

It i s  not yet  possible t o  analyze costs 
Additional savfngs i n  

Suppo-rt ing hrnc t ions 

1. Financial  

A Financial  Plan, dated December 20, 1957, has been received from HOO-AEC f o r  
FY 1958. A summation of t h e  contents of t h i s  plan which makes comparisons 
with HLO's needs as forecasted i n  the  Mid-Year Budget Review i s  being pre- 
pared f o r  d i s t r ibu t ion  e a r l y  i n  January. 
plan a re  as follows: 

H i g h l i g h t s  of the  new f inanc ia l  

2000 Program Research and Development has been increased t o  provide 
$1.7 mill ion f o r  NPR work t h i s  f i s c a l  year. 

3000 Program Research and Development was increased t o  $333,000 from 
$164,000 i n  the  preliminary f inanc ia l  plan.  

4000 Program Research and Development decreased from $4.0 mill ion t o  
$3.5 million, including equipment. A meeting was held with HOO-AEC 
operating and budget personnel t o  make a strong b i d  f o r  the recovery of 
these funds. 
the serious e f f e c t s  this reduction w i l l  have on t h e  plutonium recycle 
program. 

HOO-AEC i s  advising AEC Washington ear ly  i n  January of 

6000 Program Research and Development increases from $1.8 mill ion t o  
$1.92 mil l ion t o  provide addi t ional  funds f o r  radioecology and other 
necessary work. 

Eight patent awards were paid and the  stock delivered during December. 
During the year 1957, 24 awards were g r a t e d ,  9 of which were t o  inactive 
employees . 
Listings of equipment, found missing i n  the current EL0 physical inventory 
of uninstal led cataloged equipment, were prepared and d is t r ibu ted  t o  Level 3 
Managers, requesting t h a t  t h e  equipment be found or  act ion be taken which 
w i l l  permit the  equipment t o  be wri t ten off the books. 
pieces valued at  $141,000 were not found during the inventory. 

A t  present 225 

2. EZtmlovee Relations 

A t  month's end, the  staff of the  Hanford Laboratories Operation t o t a l l e d  1158, 
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including 507 exempt and 651 non-exempt employees. 
employees possessing technical  degrees including 222 BS, l o 3  MS, and 97 
PhD's. 

There were 422 exempt 

Detailed planning f o r  t he  AFSWP Traicing Program w a s  completed during the 
month. 
weeks ' course. 

The proposal f o r  t h e  1958 Summer I n s t i t u t e  has received informal AEC approval 
and w i l l  be offered on a "Q"-cleared basis. 

A group of  nine medical people w i l l  a r r ive  on Jmuary 6 f o r  a six- 

There w a s  one addi t iona l  PhD acceptance received during December and two new 
PhD's w e r e  placed on the  r o l l .  
year t o  date a re  eight and nine open of fers  outstanding. 
were received from experienced BS/MS candidates. 

Eighteen suggestions were reviewed and 14 were approved f o r  awards to t a l ing  
$490 at  the  December Suggestion Board meeting. 
t o t a l  of $4,652 i n  suggestion awards 

Negotiations with the Field Inspectors continued during the  month. 
ences between the C o ~ ~ ~ a n y  and the  HAMI% were brought t o  l i g h t  but were not 
resolved. 

Total  PhD acceptances f o r  the  recru i t ing  
Two acceptances 

During 1957 IILO paid a 

Differ-  

Three grievances were received during the  month of  December: one was f i l e d  
by a Radiation Monitor and involved personnel monitoring; one by a Service- 
man regarding t ransportat ion;  a d  the other  by a Pa in te r  i n  PI) concerning 
ju r i sd i c t ion .  
1957 there  were a t o t a l  of twent.y-three formal grievances processed, includ- 
ing one non-unit grievance. 

A l l  t h r ee  are at  the  Step I1 l eve l .  During calendar year 

A coordinated WO-wide study of t he  semi-tecbnical jobs w a s  undertaken 
during the  month fol.lowing a corrqrehenslve review o f  the  data received fran 
the  Northwest area and AEC wage surveys. 

Atmonth's end each Level 3 Manager had discussed his sa la ry  review w i t h  
the  Manager, Hanford Laboratories.  
ren t ly  being prepared - S t a t i s t i c s  f o r  t he  HLO review are  cur- 

During t h e  month a t o t a l  of th ree  mil l ion man-hours was completed, qualifying 
HLO f o r  t he  National Safety Council Award of Honor. 
Laboratories personnel worked a t o t a l  of 186,174 hours with no disabl ing 
i n j u r i e s .  

During December 

There w e r e  33 medical treatment i n j u r i e s  giving a frequency of 1.77 as com- 
pared t o  1.49 last month. 
was 1.71. 

For the  t o t a l  calendar year t he  t o t a l  frequency 

There were seven secur i ty  v io la t ions  bringing the  t o t a l  f o r  the year t o  88. 
For the  last four  months t h e  t o t a l  w a s  15 vio la t ions .  

An analysis  of t he  scores of 35 selected a t t i t u d e  survey questions w a s  
p lo t ted  using the  scattergram method. These p lo t s  will be used i n  
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discussions with KLO managers m d  superviacrs i n  an att ,enpt t o  develop a 
b e t t e r  understanding on t h e i r  p a r t  of a t . t i tude survey r e su l t s  and t o  assist 
i n  developing improvements f o r  fu ture  surveys and programs directed toward 
improvements i n  our operations.  Sens i t i v i ty  survey r e su l t s  have also been 
analyzed and will be discussed wi tn  indi-ddual managers and supervisors.  

Members of a Columbia Basin College science c lass  v i s i t e d  HLO f a c i l i t i e s  
on December 21 and Richland science students toured the  f a c i l i t i e s  on 
December 23. 

There were no reduction i n  force not ices  given during December. Two 
Servicemen were removed fron; t he  pay ro l l  due t o  HAP0 bllmping, following 
notices  given during November. 

Acting Manager 
HANFORD LABORATORBS 

PF Gast :kss 
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REACTOR AND FUELS RESEARCH AND DEVELOPWNT OPERATION 

TECHNICAL A C T I V I T I E S  

A. FISSIONABLE MATERIALS - 2000 PROGRAM 

1. METALLURGY PROGRAM 

Corrosion Studies 

Effect of Grain Size.  
aqueous corrosion of 1245 a l loy  has been studied. 
a t  305 C and 290 C. 
coupons w i t h  grain s i ze  varying from about 0 .1  mm t o  i cm diameter. 
There was no observed var ia t ion  i n  corrosion rate o r  intergranular- 
corrosion induction period with grain s i ze .  

Anomalous X-8001 Corrosion. 
merly known by Alcoa's designation: 
were exposed f o r  two hours i n  water a t  290 C .  These were exposed as 
control samples along w i t h  coupons of a l loy  1245, Hanford can stock. 
Both of the  X - 8 0 0 1  coupons developed cone shaped eruptions about 1/8 inch 
i n  height. Corrosion penetration in to  the coupons below these mounds was 
about 1/32 inch o r  about half-way through the  coupon. 
exposure w i l l  produce only about 0.02 m i l  of uniform corrosion penetration. 
These corroded samples a re  unique. Effor ts  t o  reproduce these r e s u l t s  have 
fa i led .  
behavior. Temperature excursions o r  poor water qual i ty  a re  ruled out be- 
cause the  1245 a l loy  coupons which were exposed a t  the  same time corroded 
i n  the  expected normal manner. 

The e f f ec t  of grain s i z e  on the high temperature 
Samples were exposed 

The samples were ro l led  and heat t r ea t ed  t o  produce 

TWO coupons of ahminun a l loy  X-8001 ( fo r -  
M-388, nominal 1$ N i ,  0.5 Fe, 0 .2  Si) 

Normally t h i s  

There has been no explanation made of t h i s  anomalous corrosion 

Protect ive Autoclave Films. 
i n  d i s t i l l e d  water o r  steam at  170 C provides a considerable amount of 

The corrosion product film formed on aluminum 

corrosion protect ion during subsequent exposure t o  water a t  lower temper- 
atures. 
higher temperatures, samples of X - 8 0 0 1  a l loy  were autoclaved i n  d i s t i l l e d  
water a t  350 C md were subsequently exposed a t  300 C along w i t h  f resh  
samples. Another set of samples were autoclaved a t  300 C and were subse- 
quently exposed a t  250 C along w i t h  f r e sh  samples. In  both tests there  
was no protection provided by the autoclave film formed i n i t i a l l y  a t  the 
higher temperatures. A t  f irst ,  the  f r e sh  samples corroded more rapidly 
than the previously autoclaved samples. 
the  samples had corroded the  same amount, the corrosion rates f o r  the 
f resh  samples and the  previously autoclaved samples became ident ica l .  
These observations substant ia te  theories  that the  uniform corrosion of 
aluminum i n  s t a t i c  water systems is  en t i r e ly  controlled by the thickness 
of t he  corrosion product f i l m .  The f r e sh  samples corroded a t  a n  i n i t i a l l y  
faster rate u n t i l  t he i r  corrosion product films a t ta ined  the same thick-  
ness as those on the  previously autoclaved samples after which the  corro- 
sion rates were the same. Since there  i s  very l i t t l e  dissolut ion of t h e  

In  order t o  determine whether a s imilar  protection occurs a t  

After a period of time, when a l l  
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corrosion product i n  a static system, t h i s  state of equivalent r a t e s  was 
reached ra ther  quickly, a f e w  days, i n  these tests. 

Corrosion Product Formed i n  Water Containing Phosphates. Coolant Systems 
Development provided samples of X-8001 aluminum which had been exposed in 
ELMO-6 a t  300 C t o  water adjusted t o  pH 4.5 with phosphoric acid,  and 
ELMO-2 a t  180 C t o  water adjusted t o  pH 4.0 with phosphoric acid.  X-ray 
d i f f r ac t ion  iden t i f i ed  the  corrosion product film formed a t  180 C a s  the  
basic  aluminum phosphate, augel i te .  The x-ray pa t t e rn  obtained from the 
300 C corrosion product film could not be ident i f ied  as augel i te ,  boehmite, 
o r  any of the  ASTM standards. Electron micrographs were obtained of the  
corrosion product films. The 300 C film was similar t o  boehmite fi lms 
previously observed. The augel i te  film formed a t  1& C was considerably 
d i f f e ren t  from boebmite, the augelite c rys t a l s  being more elongated and 
more evenly d is t r ibu ted .  

Evaluation of Experimental Aluminum Alloys f o r  NFR Fuel Element Cladding. 
Caps and cans of four experimental aluminum alloys have been obtained from 
Hunter-Douglas f o r  t e s t i n g  i n  the KER f a c i l i t y .  
scheduled f o r  about January 1, 1958, accelerated comparisons of the  four 
a l loys  have been required. The laboratory evaluation w i l l  depend on the 
results of three tests: 360 C refreshed water, 1000 p s i  steam a t  350 C, 
and 500 p s i  steam a t  500 C. The results now avai lable  a re  shown i n  the  
t ab le  below: 

Since the KER loadings a r e  

Composition Corrosion Performance 
N i  Fe ' S i  T i  Be Z r  360 C Water 500 C,  500 p s i  Steam(c) ------ Alloy 

0.80 0.05 0.01 0.14 Failed,  10 da. Failed 1 1  in  37 hr  d 

1.83 0.49 0.16 0.14 0.08 0.05 0.5 'I 18 11 1 3  1 1  (g) 

" 80 " A-2 0.81 0.56 0.02 0.14 0.5 m i l ,  18 I t  

c-1 0.51 0.51 0.18 0.16 0.08 1 . 2  18 I' 11 I' 1 3  I '  

I' 16 "(400 p s i )  
c-2 

' I  24 I '  

( a j b h . 0  0.5 0.2 0.5 18 I' 

b)  1.0 1.0 0.2 0.5 " 18 'I  

A -1 

I I  

1 1  

Notes : - 
X-8001 is t he  new Aluminum Alloy Committee designation f o r  M-388. 
These two w e l l  characterized a l loys  are included f o r  comparison 
purposes only. 
This i s  a destruct ive test .  Time t o  f a i l u r e  is  a qua l i ta t ive  
measure of res is tance t o  intergranular  a t tack .  
Alloy A - 1  w a s  intended t o  duplicate ANL Alloy 198x, which withstood 
500 C steam f o r  12  days, with b l i s t e r i n g .  
No previous test  f o r  comparison. 
(e.g. ,  M-388) except f o r  the  addition of T i  and the  lower S i  content. 
Note apparent improvement over X-8001 i n  500 C steam. 
Slmilar Chalk River a l loy  b l i s t e r e d  i n  10 days in  500 C steam. 
Similar Chalk River a l loy  b l i s t e red  i n  one week in  500 C steam. 

Alloy A - 2  i s  s imilar  t o  X-8001 



A s  noted i n  the tab le  the a l l o y  A - 1  i s  markedly in fe r io r  t o  samples of 
the same composition from mall Argonne laboratory melts. 
composition appears t o  be sa t i s f ac to ry  so the poor behavior i s  t en ta t ive ly  
a t t r i bu ted  t o  metalluxgicdl h i s tory .  
C-2 a r e  a l so  below expectations, presumably f o r  similar reasons. 
basis of autoclave t e s t s  a l loy  A - 2  i s  the  most promising. 
one of the four a l loys  which apparently has any advantage over X - 8 0 0 1 ,  
based on these laboratory screening t e s t s .  

Alloy macro- 

To a lesser degree a l loys  C - 1  and 
On the 

It i s  the only 

Under some service conditions ce r t a in  heat t r ea t ab le  aluminum a l loys  are 
prone t o  stress corrosion. 
A - 1 ,  A-2, C-1 and C-2 under bending s t r e s s .  A t  360 C the bending stress 
w a s  re l ieved after t en  days with no evidence of loca l ized  a t tack .  Tests 
w i l l  a l so  be performed a t  lower temperatures. 

Corrosim t e s t s  were requested f o r  the a l loys  

Corrosion of Zirconium and Zirconium Alloys. 
corrosion coupons which showed the least a t t ack  i n  one-day tests i n  360 C 

A group of Zircaloy-2 and -3 

water and kOO-C, 800 ps ig  steam, a l s o  looked best a f t e r  fourteen days i n  
the  same systems. 
qua l i ty  t e s t i n g  of Zircaloy p rac t i ca l .  

Six of e ight  scheduled exposure groups have been discharged a f t e r  54, 160, 
and 514 hours i n  360 C water, and after 24, 72, and 336 hours (14 days) i n  
400 C steam a t  800 ps ig .  
bu t  t h i s  i s  occurring a t  a diminishing rate with time. Replicate samples 
which appeared sound a t  24 and 72 hours have sound counterparts after 336 
hours. 
show progressive f a i l u r e  a t  the  extended exposure. 

This re la t ion ,  if found generally t rue ,  would make rapid 

There w a s  a general  increase i n  oxide f i lm weight, 

Those which showed s igns of f a i l u r e  after the  shorter  i n t e rva l s  

Hydrogenation and Tensile Testing of Zircaloy-2. 
ca t e  vacuum-annealed Zircaloy-2 specimens a t  room temperature, 100, 200, 
300 and 400 C i s  i n  progress.  Four of a f irst  group of twelve specimens 
having 100 ppm H2 have been prepared f o r  t e s t ing .  
geneity it has been found t h a t  a maximum of four samples can conveniently 
be hydrogenated simultaneously i n  the  ex i s t ing  apparatus. 

Tensile t e s t i n g  of dupli-  

In  the  i n t e r e s t  of homo- 

Organic Coolant Studies.  A study is  under way t o  determine the so l id-  
liquid-vapor phase diagrams of the binary and ternary mixtures of t he  
candidate organic coolants, biphenyl, ortho-terphenyl, meta-terphenyl, 
napthalene, and phenanthrene. Six of the binary so l id- l iqu id  phase 
diagrams have been completed. 
served. Lis ted below are the  eu tec t i c  mixtures, melting points ,  and 
regions of so l id  solut ion.  

Large regions of so l id  solut ion were ob- 
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Eutect ic  Composition Eutect ic  
(mole percent) Melting Point 

btphenyl - 35s meta-terphenyl 

biphenyl - 5% ortho-terphenyl 

biphenyl - 45% napthalene 

ortho-terphenyl - 2% meta-terphenyl 

ortho-terphenyl - 37$ napthalene 

meta-terphenyl - 5% napthalene 

45.5 c 
30.0 c 
40.0 c 

39.0 c 

3 l . 5  c 

50.0 c 

Regions of 
Sol id  Solution 

0-455 blphenyl 
78-100 I '  

0-25e :: 
0-3* :: 

0-15$ :: 

65 -100 

70-100 

85 -100 

76-100 

0-&J$ ortho-terphenyl 
I t  

11 

I t  

0 - lC$ m e  ta- t erp henyl 
56-100 11 

The four remaining binary mixtures and the ternary,  biphenyl-ortho-meta- 
terphenyl, are i n  progress. 

Ceramic Coatinus on Uranium. 
has been completed. 

The study of ceramic coatings on uranium slugs 
Several corrosion tests were run on these slugs i n  

130 C water. 
s i l i c o n  dioxide, sodium oxide) had poor res i s tance  t o  hot water. 
report  on t h i s  subject,  m-53666, i s  being isaued. 

These tests indicated that the low melting glaze ( lead oxide, 
A formal 

Radiametallurm Examinat ions 

Examination of Heavily Corroded 1245 Aluminum Fuel Jacket from IP-39-A (RM 207). 
A standard eight-inch so l id  uranium fuel element from production tes t  IP-39-A 
was submitted by Research and Engineering, IPD, t o  the  Radiometallurgy Labor- 
a tory  for examination. 
corrosion propert ies  of M-388 a l loy  slug cans t o  1245 aluminum cans. 
slug, which had a heavily corroded 1245 aluminum jacket,  was par t  of series 
99-F and was Irradiated in tube 1 3 6 2 - ~  a t  a calculated power of 20.5 kw. The 
calculated surface temperature of the slug was 115 C,  and during the 62 days 
of operation above 100 C, 18.13 gm of jacket metal was l o s t  through corrosion 
a t tack .  

IP-39-A was a production tes t  t o  compare t h e  in-reactor 
The 

Diameter measurements a t  six points  along the length showed a maximum of 
1.436 inches and a minimum of 1.415 inches. 
wafer from the minimum diemeter region of the slug gave maxFmum and minhum 
can w a l l  thickness of 54 and 28 mils including 11 and 13  m i l s  of AlSi. 
h u m  corrosion of the can wall occurred 180° from one of the r ib  marks with 
the least corrosion situated between the rib marks. 

Can w a l l  measurements of a 

Max- 

Production Test IP-32-A I r rad ia t ion  of Insulated Slugs (RM 176). Three 
four-inch cored insulated n a t u r a l  uranium fuel elements were exposed t o  
about 600 MWD/T in the  KW Reactor through hole. Sectioning of slug #85 
revealed that temperatures above the alpha phase were experienced by the 
piece and t h a t  a molten drop may have formed i n  the core of the slug. 
Radial cracks were v i s ib l e .  Large radial g r a i n s  were v i s ib l e  on sect ion 
wafers in  the as-cut condition. An enlargement of the diameter had 
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occurred and the core was partially closed up. The core appeared to have 
shifted off center from its initial axial position. Metallographic exam- 
ination of wafers from opposite ends of the sample is continuing. 

1. One 
of the 5/8-inch cored uranium slugs from IF'-30-A has been sectioned longi- 
tudinally and two wafers were removed, one from the center of the slug and 
the other one inch from the cap end. 

In the wafer sectioned from the cap end of the slug the AlSi bond had parted 
from the uranium over a circumferential distance of 3/k-inch and the uranium 
under the unbonded area was filled with micro cracks, indicating local heat- 
ing. Examination of the other two samples is in progress. 

Cluster Fuel Test - GM-4-B (RM 181). 
element cluster, clad in 304 stainless steel, was disassembled and the com- 
ponents were measured. Three of the uranium rods decreased 35 mils (0.45%) 
from the pre-irradiation lengths of 8.000 +, 0.002 inches; the length of the 
fourth did not change. The outside diameters of each of the clad rods had 
increased 1 mil ( 0 . l q )  and the diameter of one of the uranium rods with 
the cladding removed had increased 3 mils (0*60$) over the pre-irradiation 
diameters of 0 e 562-inch clad and 0 500-inch unclad a 

The four-rod natural uranium fuel 

Longitudinal and transverse sections were removed from one rod for metallo- 
graphic purposes and one sample from each rod was obtained for burnup 
analysis. 
interface as the cladding separated from the rod when the longitudinal 
section was made. 

No evidence of bonding was seen at the uranium-stainless steel 

Examination of GEH-4-14 Wafer Slug (RM 155). 
wafer segments from the GEH-4-14 uranium wafer slug disclosed a reduction 
in wafer thickness from the nominal unirradiated thickness. The can wall 
was sound, with no evidence of corrosion. The AlSi bond between the jacket 
and wafers was also in good condition. 
somewhat cracked, possibly as a result of the reduction in thickness of the 
wafers. 

Metallographic examination of 

The AlSi bond between wafers was 

Analytical results indicated that the U-235 burnup was 0.097 a/o. 

Examination of Production Test 1 0 5 - 3  Supplement A (FM 108). 
temperature tensile tests were conducted in vacuum at. temperatures of 450 C 
and 600 C on two additional uranium samples with an exposure o f  150 W / T .  
Another sample with an exposure of 300 MWD/T was also tested at 300 C. The 
results of these tests, compared with previous data, disclosed that, at an 
exposure of 150 MWD/T, ductility decreases with an increase in temperature 
in the 300 to 600 C range. 

Elevated 

M-388 Clad U@ I & E Slug GEH-4-6-38 (RM 204). 
c o r  rom - -  one cycle at the m. The 
fuel material was UOg, cold pressed and sintered to 9$ of theoretical 
density. Examination revealed no evidence of corrosion, warp or other 
damage. 
increase of 4 mils over the original diameter of 1.476". 
the as-cut surfaces from a cut made approximately four inches from the 

The nine-inch I & E slug 

Diameter measurements along the slug showed a maximum diameter 
Examination of 
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base end of t h e  slug disclosed the  usual cracked s t ruc ture  observed i n  
i r rad ia ted  U02. 

Thermocouple Slug from GEH-4-H (RM Ul). 
thermocouple slug with U% washers as fue l .  
the MTR after a short  i r r ad ia t ion  upon indication of a possible leak.  
amination f a i l e d  t o  disclose any leak. Diameter measurements showed the 
slug had increased a maximum of 36 m i l s  i n  diameter over the or ig ina l  d i -  
ameter of 1.476". The slug was then leak  tested i n  a bubble tester i n  an 
e f f o r t  t o  loca te  a defect  i n  the can. No leaks w e r e  discovered. 

There was no evidence of melting. 

This tes t  consisted of one I & E 
The slug was discharged Pram 

Ex- 

Corrosion of I r rad ia ted  Uranium i n  MIPB (FM 171). Metallographic examin- 
a t ion  t o  determine extent  of corrosion caused by the  in te rac t ion  of mono- 
isopropylbiphenyl on i r r ad ia t ed  uranium a t  elevated temperatures and pressures 
has been completed. 
uranium which had been exposed t o  MIPB a t  400 C and not greater than 300 p s i  
f o r  9 days had  not suffered any in te rna l  grain boundary corrosion. Corrosion 
was l imited t o  the  external surfaces of the sample, and there were no cor- 
rosion p i t s  extending beyond the usual i r r egu la r i ty  of the corroded surfaces.  

It was determined t h a t  a 24 g sample of 1945 MWD/T 

Basic MetallurRy Studies 

Electron and Optical Microscopy. 
dinu and fue l  materials is a d i r e c t  way of detect ing radiat ion damage i n  

The study of the  microstructure of  clad- 

these materials. Two techniques are being used: (1) metallographic exam- 
inat ion of polished and etched surfaces, and (2 )  fractographic s tudies  * 

Replicas of f rac ture  surfaces of i r rad ia ted  uranium are current ly  under 
examination i n  the  op t i ca l  and electron microscope. 
a t ion  have been studied, and some comparisons with non-irradiated fractured 
surfaces can be made on the macro scale .  There i s  an increase i n  the number 
and the  s i ze  of cleavage f ace t s  as the  i r r ad ia t ion  l eve l  i s  increased. 
t he  submicroscopic scale,  pores have been found on the surfaces and t h e i r  
number a l so  increases with the  l e v e l  of i r rad ia t ion .  These pores have never 
been observed on non.-irradiated f rac ture  surfaces.  This work i s  continuing 
with specimens i r rad ia ted  t o  higher l eve l s  and fractured a t  varying temper- 
a tures  a 

Two l eve l s  of i r r a d i -  

On 

Effect  of Present P i l e  AtmosDhere on Uncooled Process Tubes. Examination 
of the zirconium, Zircaloy-2 and Zircaloy-3 specimens t h a t  were exposed i n  
the 100-H Reactor X-test hole w a s  completed and the following general con- 
clusions were made: 

The r a t e  of reaction of  zirconium and Zircaloy-2 w i t h  HAP0 
reactor  
a i r  reaction data as obtained by Kendall, HW-39190. 
Cold worked zirconium, Zircaloy-2 and 3 a re  annealed and re -  
c rys ta l l ized  i n  l e s s  than three months of in-reactor exposure 
a t  410 C 4  
450 C appears t o  be the upper temperature l i m i t  f o r  prolonged 
exposure of zirconium t o  reactor  atmospheree 
temperature l i m i t  scaling becomes excessive. 

atmospheres can be predicted from ex-reactor zirconium- 

Beyond t h i s  
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4, Aside from the  e f f e c t  of annealing, the  1000 days of exposure 
had l i t t l e  e f f e c t  on the mechanical strength of the  t e s t  
specimens 

A comparison between calculated and observed weight gain f o r  zirconium 
exposed t o  p i l e  gas showed a reasonably close cor re la t ion  between ca l -  
culated and observed values. 

Diffusion Studies a 

barrier metal/clad metal combinations i s  e s sen t i a l  i n  the  design of fue l  
elements. 
alloy/Al couples. 
a l s o  being determined. 
panel have been in s t a l l ed  f o r  t h i s  work. I n i t i a l  tests indicated that 
several  modifications were necessary; these are now being made. 

A knowledge of t h e  in te rd i f fus ion  of various uranium/ 

Diffusion i s  being studied in  U / N i / A l ,  u/~-388, U/Zr ,  and 0 - Z r )  
The effect  of thermal cycling on U/AlSi d i f fus ion  i s  

Four vacuum furnaces together with a new control 

Two U / A l  couples which were irradiated a t  200 C (392 F) and two U/A1 and 
two U/AlSi couples which were i r r ad ia t ed  a t  250 C (482 F)  i n  the  MTR a re  
now being cross  sectioned by radiometallurgy. Three cross  sectional planes 
perpendicular t o  the  d i f fus ion  in te r face  in  the  iJ/AlSi couples have been 
polished and examined. Diffusion has apparently occurred, as indicated 
by small nodules along the  d i f fus ion  in te r face .  Examination of these 
couples i s  continuing. The temperature of  i r rad ia t ion ,  which w a s  calcu- 
lated from heat t r ans fe r  data, w i l l  be recalculated on the  basis of 
integrated f lux  determinations obtained from burnup measurements. 

Hanford I r r ad ia t ion  - PT-3NA. The design of advanced fue l  elements depends 
upon some knowledge of the  e f f e c t s  of radiation on the  s ign i f icant  mech- 
an ica l  and physical p roper t ies  of the  f i ss ionable  material. A program t o  
obtain t h i s  information f o r  beta heat treated uranium i s  under way. 
t he  month two elevated temperature t e n s i l e  tests were made i n  the  Radio- 
metallurgy f a c i l i t y .  
t o  0.018 a/o burnup, and the  elongation was 5.w. 
similar tes t  reported last  month and confirmed the  marked decrease i n  
d u c t i l i t y  observed a t  600 C compared with specimens with the  same burnup 
t e s t e d  a t  300 and 450 C .  
appearing f rac tures .  The second t e s t  w a s  performed a t  300 C on a specimen 
exposed t o  0.031 a/o burnup. 
specimen was 2,23 compared t o  0.7 and 4 , 5  a t  room temperature and 600 C ,  
respectively, showing nearly a l i n e a r  increase of d u c t i l i t y  with t e s t i n g  
temperature. Further study i s  required. 

During 

The f irst  was performed a t  600 C'on a specimen exposed 
This t e s t  duplicated a 

The 600 C specimens developed square, b r i t t l e  

The percent elongation i n  one inch f o r  t h i s  

The Ef fec t ,o f  I r r ad ia t ion  on the  Properties of Thorium. 
t h i s  test  i s  t o  determine the  mechanical propert ies  of thorium after ex- 
posure in  a fast neutron f lux .  The information obtained w i l l  a i d  i n  
in te rpre t ing  e f f e c t s  of i r r ad ia t ion  damage observed i n  uranium. Thorium 
being face centered cubic should not be subject t o  complicated s t ruc ture-  
dependent e f f e c t s  present i n  dimensionally unstable uranium which is  
orthorhombic. Six t e n s i l e  specimens of thorium were canned i n  Zircaloy-2 
capsules with NaK f o r  exposure in  the  MTR. 
i n  t he  L-52-SE posit ion during the  December 9 shutdown. Capsule 27 w i l l  
be loaded i n  the  same posit ion during the December 30 shutdown, and 

The purpose of 

Capsules 25 and 26 were loaded 

BEG 
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capsules 28 through 30 w i l l  be loaded i n  the same posi t ion as space becomes 
avai lable  

Th-U-235 Alloy Fuel Material. 
f u e l  material being i r r ad ia t ed  a t  the MTR i n  0.5$ increments t o  3.0% burnup 

The t h i r d  of s ix  capsules of Th-U-235 a l loy  

has been received a t  the HAP0 radiometallurgy f a c i l i t y .  
which i s  res t ra ined  by about 0.1x)" of zirconium 11, has a t ta ined  a calcu- 
l a t e d  exposure of about 14,000 MWD/T o r  1.55 burnup. Two previous specimens 
of the  material a t  0.5 and 1.6 burnup have exhibited remarkable dimensional 
s t a b i l i t y  but have suffered a severe l o s s  of d u c t i l i t y .  

This t h i r d  specimen, 

Pre- i r rad ia t ion  Study of Thermocouples. A knowledge of the  e r ro r s  i n  
temperature measurement using thermocouples in  a neutron f lux  i s  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 r ad ia t ion  on 
materials. Due t o  a lack  of such information, a program of measuring thermo- 
couple s t a b i l i t y  in-reactor  i s  current ly  i n  progress. 

Due t o  gas leaks i n  the  panel board, the ex-reactor tests f o r  l i f e  and 
s t a b i l i t y  of chromel-alumel, copper-constantan and iron-constantan havebeen 
temporarily halted. Ef fo r t s  a r e  being made t o  correct  t h i s  condition, but 
the panel w i l l  be by-passed i n  the event t h a t  the  leaks remain. 

Two sect ions of e l e c t r i c a l  l ead  wire have been fabricated by swaging. 
consis t  of 2s aluminum tubing over two 14 gauge wires. 
aluminum wires are being tes ted .  Magnesia insulat ion i s  used i n  each 
assembly and no d i f f i c u l t i e s  were encountered during the swaging. 

These 
30th copper and 

Radiation Damage t o  Molybdenum. 
by x-ray d i f f r ac t ion  techniques a f t e r  i r r ad ia t ion  t o  improve the basic  

Molybdenum and zirconium a re  being studied 

understanding of rad ia t ion  damage i n  metals. 
covery at  elevated temperatures a re  a l so  being studied. 

The k ine t ics  of damage re-  

A s  mentioned previously, anneal i  g s tudies  of molybdenum i r rad ia ted  t o  
various exposures from 6.5 x 1Olg t o  6.7 x 1013 nvt revealed t h a t  rad ia t ion  
damage as measured by s h i f t s  i n  the l a t t i c e  parameter i s  removed in  two 
d i sc re t e  temperature regions. 
high and low temperature k ine t ics .  

"The "low'' temperature mechanism (25 C t o  200 C )  i s  a f i r s t  order react ion 
with an ac t iva t ion  energy of 0.29 ev,  
(450 C and above) s tudies  t o  date indicate  t h a t  no in tegra l  react ion order 
is evident. It is thought tha2 two o r  more r a t e  processes may be operating 
simultaneously. Furthermore, isothermal curves obtained a t  500 C show t h a t  
the i n i t i a l  rate of damage removal is a function of the amount o r  damage 
present.  More highly damaged samples show l a rge r  i n i t i a l  r a t e s  of recovery 
than those samples with l e s s  damage. 
react ion r a t e  i s  indegendent of the  defect eoncentration. 

We a r e  now i n  a posi t ion t o  compare the 

I n  the next temperature range 

In the low temperature region the 

These s tudies  show +,hat rad ia t ion  damage is  removed by not one mechanism, 
or  by two7 but by several ,  
r e s u l t  of the nat 'ue of the metal, i t s  h is tory  and s t ruc ture ,  and the  
nature of the defects  present .  

These mechanisms d i f f e r  in  nature and a r e  a 



A Theory f o r  Neutron Damage t o  Metals. The purpose of t h i s  program i s  t o  
advance the theory of i r r ad ia t ion  damage t o  metals by neutrons. A se r i e s  
of metals representing the  common metal c rys t a l  types was i r rad ia ted  a t  
Brookhaven, IIanford, and the MTR under various exposure and temperature 
conditions. These m e t a l s  include copper, nickel,  titanium, zirconium, 
iron, molybdenum, and type 347 s t a i n l e s s  s t e e l .  Pos t - i r rad ia t ion  measure- 
ments of mechanical and physical propert ies  of these metals were i n i t i a t e d  
a t  KAPL and w i l l  be completed a t  HAPO. 

The design of a vacuum tube furnace f a c i l i t y  f o r  the study of annealing 
e f f e c t s  on i r r ad ia t ion  damage i s  nearing completion. A design f o r  the 
apparatus required t o  determine the e f f e c t s  of neutron damage on e l e c t r i -  
c a l  r e s i s t i v i t y  has been completed. 
f a c i l i t y  f o r  "low-level" specimens i s  nearing completion. 

The construction of a tube storage 

New Fuel Element Development 

Insulated Fuel Elements. 
insulated uranium f u e l  elements which were irradiated i n  a K through-hole 
f a c i l i t y  t o  620 WD/T i s  continuing. 
fue l  element cladding increased i n  diameter 0.015-0.024 inch but  t ha t  the 
uranium diameter was unchanged. The uranium has been subsequently observed 
t o  have increased i n  diameter 0.018-0.023 inch. This i s  the f irst  instance 
of appreciable diametrical. growth of the  uranium core of i r r ad ia t ed  insulated 
f u e l  elements. The uranium core of the upstream f u e l  element has been 
sectioned and examined. The grain s t ruc ture  indicates  that nearly a l l  of 
the  uranium has been i n  the  be ta  phase (660 C )  or higher temperatures. 
Swelling of the uranium in to  the axial core has indicated p a r t i a l  gamma 
phase operation and i n  one loca t ion  possible melting. Radial cracking on 
both the  inside and the outside surfaces has been observed. The f u e l  
elements were designed t o  operate i n  the  alpha phase only (660 C ) ,  and it 
is  possible  t h a t  a t  i n i t i a l  s ta r t -up  such conditions prevailed.  The f a c t  
t h a t  metallographic examination reveals  beta phase temperature range 
operation and higher suggests some phenomena associated wi th  t he  many 
startup-shutdown cycles of a W O  type production reac tor  which has somehow 
increased the  e f f ec t ive  insu la t ion  between the uranium core and the  clad- 
ding and resu l ted  i n  progressively higher operating temperatures i n  the  
uranium fue l .  Detailed invest igat ion i s  continuing. 

Radiometallurgical examination of the  three  cored 

It w a s  previously mentioned that the 

A cored insulated fue l  element equipped w i t h  an axial thermocouple and an 
hydraulic rupturing mechanism has been loaded i n t o  i t s  basket and shipped 
t o  the MTR f o r  in-reactor rupturing during operation. The purpose of the  
experiment i s  t o  demonstrate the  rupture behavior of an operating insulated 
fue l  element. The Reactor Safeguards Committee has approved the inten- 
t i o n a l  failure of t h i s  f u e l  element during operation within a few hours 
a f t e r  the MTR reaches f u l l  power. 
the f u e l  element a t  rupture w i l l  be about 900 C. 
element and rupturing a t  f u l l  power w i l l  be scheduled f o r  about February 14, 

The calculated maximum temperature i n  
Loading of the fue l  

Co-axial Tube Fuel Element. The co-axial tube f u e l  element i s  of i n t e r e s t  
because it may o f fe r  a better s p l i t  failure res i s tance  than a corres-  
ponding sized cored fue l  element. Two co-axial tube f u e l  elements, one 
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of which i s  equipped w i t h  an axial thermocouple, have been loaded in to  the 
M"R and are presently operating a t  67.5 kw/ft, average power. 
stepwise increase t o  f u l l  reactor  power a t  reactor s tar tup resulted i n  a 
maximum temperature of 500 C i n  the thermocouple element, 
the temperature has increased t o  625 C i n  s teps  as the f l u x  pat tern i n  t h e  
GEH-4 t e s t  f a c i l i t y  i s  changed. 
67.5 kw/ft, it is doubtful that the f u l l  increase i n  temperature is  due t o  
the changing flux pat tern,  but it may be the r e s u l t  of a decreasing U-U 
interface thermal conductance. Two additional stepwise power increases 
from a low t o  full  MTR power are hoped f o r  before completion of the current 
MTR cycle. The behavior of the axial temperatures may indicate whether any 
serious ratchet ing phenomena or creep e f f e c t  may be experienced by the co- 
axial core during power var ia t ions or  t rans ien ts .  

An i n i t i a l  

Since tha t  time, 

Since the average f u e l  power i s  s t i l l  

Cold Closure Jacketing Process. Methods t o  incorporate the various steps 
of the  cold closure aluminum Jacketing process in to  an e f f i c i e n t  mass pro- 
duction procedure have been discussed with three Chicago press  manufacturing 
companies. These companies w i l l  submit suggestions as t o  how t h i s  could be 
achieved, after which evaluation of the d i f fe ren t  approaches w i l l  be made 
t o  obtain a b a s i s  f o r  fur ther  act ions.  

Post-Irradiation Examination of Experimental I & E Fuel Elements. 
two tubes each of hot-press canned and vacuum canned I & E f u e l  elements 
(with t h e i r  controls)  which had been i r rad ia ted  t o  approximately 800 W / T  
a t  about 50 kw/ft ,  m d e r  PT's If)-44-A a3d IP-45-AP were discharged 
December 3 on an unscheduled shutdown. Owing t o  the f a c t  that the experi- 
mental basin f a c i l i t i e s  i n  100-C  Building were undergoing repairs ,  it w a s  
not possible t o  apply the d i f f e r e n t i a l  temperature technique f o r  determining 
the residual heat-transfer qual i ty  of these elements before they had cooled 
too long. However, on the basis that a region of poor heat transfer would 
be expected t o  r e s u l t  in the development of an observable region of accel-  
erated corrosion on the surface of the jacket,  it i s  concluded t h a t  t h e  
heat t ransfer  properties of a l l  the elements involved (both test  and control)  
remained adequate throughout their  e n t i r e  exposure period. 

The l a s t  

The only evidence of deter iorat ion observable on any of the elements w a s  
w i t h  respect t o  features  not associated w i t h  fabr icat ion methods: 

1. 

2. 

5or.e of 

Embedded black p a r t i c l e s  i n  the jacket surfaces were frequently 
surrounded w i t h  an accretion of corrosion product which when 
removed l e f t  depressed areas in  the jacket, w a l l .  
There w a s  a pronolunced tendemy for  elements downstream from 
center (both test  and control)  t o  develop calcareous deposits 
on the side opposite the tube r ibs .  The appeararce of these 
deposi+,s was t-ji-pical of that  seen on "hot-spot," fa i lures ,  except 
much milder. Thus, it appears t h a t  the diameter chosen f o r  
these elemects i s  too great ,  resul t ing i n  too much constr ic t ion 
of <he coolan+, annulus, wi+,h overheating of the element surface, 

these effects  had progressed far enough to jeopardize fur ther  service; 
In fac t ,  no reason was found t o  indicate t h a t  the e n t i r e  t e s t  time might not 
have beer? a t  least doubled, w i t h  one exception: a deep corrosion p i t  near 
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t he  mouth of a control element exposed t o  600 MWD/T. This p i t  w a s  small 
i n  diameter (1/16 inch) and represented a weight l o s s  of perhaps 100 mg. 
The outstanding conclusions t o  be drawn from these two t e s t s  a re :  

1. 

2 .  The OD of I & E elements should be reduced t o  prevent over- 

3. 

The superior a b i l i t y  of I & E type elements t o  withstand 
i r rad ia t ion  for  extended periods i s  well demonstrated. 

heating downstream. 
Steps should be taken t o  prevent pickup of embedded p a r t i c l e s  
following fabricat ion and t o  eliminate par t ic le-bear ing 
elements a t  the  time of charging. 
The f a c t  t h a t  fue l  elements canned by methods rad ica l ly  
d i f f e ren t  from standard methods are able t o  withstand pro- 
t rac ted  exposure when adequately inspected and cul led i s  
w e l l  demonstrated. Confidence in  these canning methods 
i s  strengthened. 

4. 

Lead Dip Segmented I & E Fuel Elements. 
a t ion  of GEH-4-14, I & E AlSi canned segmented fue l  element with M-388 

The post Ml!R i r rad ia t ion  examin- 

aluminum cladding, has been completed. 
830 MWD/T, as determined by burnup analysis,  during i t s  five-cycle residence 
i n  the  MTR. There was no s igni f icant  change i n  length, but the diameter 
increased a t  individual wafers from 0.012" minimum t o  0.048" maximum. A 
rippled e f f e c t  w a s  produced on the  surface of t he  fue l  element by the  var i -  
a t ions  i n  diametrical  growth, but there  appeared t o  be no mechanical damage 
o r  stress type corrosion associated with the  r ipples ,  nor was there  any 
indication of incipient  failure. An extreme difference i n  grain s i ze  of 
the M-388 cladding material was observed with f ine  grains  prevai l ing on 
the external surface and coarse grains  prevai l ing on the  inner surface. 
"his grain s ize  var ia t ion  was probably induced during canning operations.  
The dimensional i n s t a b i l i t y  displayed by the fue l  element probably results 
from di f fe ren t  i r r ad ia t ion  growth of d i f fe ren t  wafers as influenced by 
wafer fabricat ion and treatment h is tory .  It appears t h a t  the problem with 
wafer fue l  elements as presented by t h i s  examination i s  t h a t  of var iable  
i r rad ia t ion  growth of individual uranium wafers. 

The fue l  element was exposed t o  

Currently, i r r ad ia t ion  performance of the segmented I & E (washer) fue l  
element i s  being established by reactor  charging of the  KER and C-size 
geometries. F i f t y  KEB-size segmented I & E fue l  elements have been fab- 
r ica ted  by lead-dip canning. These elements w i l l  be closed and tes ted  
f o r  metallurgical soundness. Improved design of the  canning tongs sub- 
s t a n t i a l l y  lengthened the tong l i f e  and increased the fabricat ion yield.  
Tools and components a re  being assembled f o r  fabr icat ion of a C-size I & E 
segmented fue l  element production test .  
charging in  February 1958. 

Elements a re  t o  be ready f o r  

Hot-Press KER-Size Segmented I & E Elements. Hot-pressed KER-size, seg- 
mented (washer) I & E fue l  elements a re  being developed t o  j o i n t l y  evaluate 
the  i r rad ia t ion  performance of the  washer concept and various aluminum 
a l loy  jackets  a t  300 C reactor  coolant water temperature. 
required t o  assemble and press the  1.8-inch diameter elements has been 
procured and i s  operating sa t i s f ac to r i ly .  

The equipment 

Three fue l  elements have been 
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completed and destruct ively examined. The most serious defect noted was 
uranium-aluminum di f fus ion  a t  the  corners of t he  washers. Nickel p l a t ing  
was limited t o  the  washer edges, and misalignment allowed s m a l l  areas of 
the  bare washer face  t o  contact the  aluminum jacket .  Plat ing procedures 
and equipment are being developed which nickel-plate around the  corners 
of t he  washer t o  coat a 0.010 wide band of the washer face.  

Rod Cluster Fuel. Rod c l u s t e r  fuel  elements meet many of the  requirements 
f o r  plutonium production i n  pressurized water tubes operating a t  300-350 C 
bulk o u t l e t  temperature. Rupture sa fe ty  advantages of four- and seven-rod 
clusters have been tested i n  the  Hanford ELMO loops. I r r ad ia t ion  t e s t i n g  
a t  l o w  exposures and temperatures has been car r ied  out i n  the  Hanford H and 
K Reactors and i n  the  MI%. To extend t h i s  experience t o  high temperature 
water, twenty-four-rod c lus t e r  f u e l  elements were charged in to  the  KER Loop 3 
i n  la te  September. This f i f t e e n  f e e t  of charge i s  operating a t  a bulk o u t l e t  
temperature of 235 C. 
is presently 1500 MWD/T, since similar fue l  rods have been successfully ex- 
posed t o  1000 MWD/T. 

The present exposure i s  about 900 W / T .  Goal exposure 

A four-rod c l u s t e r  element was i r r ad ia t ed  t o  550 WIT i n  the  MTR and d i s -  
charged i n  May. 
with stainless steel, bu t  was irradiated i n  40 C water. 
examination i s  being completed during December. 
uranium cores decreased about 0.035 inch in  length and grew i n  diameter by 
O.OO2-O.OO3 inch. No warping occurred. 'The fue l  cores i n  a l l  cases f i l l e d  
the  cold clearance gap between the core and clad.  Uranium oxide present on 
the  rods before i r r ad ia t ion  does not appear after i r r ad ia t ion ;  however, no 
core-clad reaction could be detected in  metallographic examination. 

This element contained 0.500 inch uranium rods a l s o  clad 
Radiometallurgical 

The beta heat t r ea t ed  

Nuclear Metals, In@., has produced 127 f e e t  of coextruded uranium as a pa r t  
of t h e i r  development subcontract. 
0.030 inch of Zircaloy-2. No end plugs were provided. Ten three-inch 
samples have been cu t  from t h i s  shipment a t  ten  foot  i n t e rva l s .  These w i l l  
be bored, end plug welded, des t ruc t ive ly  and non-destructively tested p r io r  
t o  production of 12-inch length elements with welded end plugs. 
inch elements w i l l  be assembled in to  four- and seven-rod c lus t e r s  f o r  
operation i n  the  KER Loop 1 with 280 C coolant temperature. 
t e s t  date remains March 1958, and the  fue l  assembly deadline January 1 5 .  

This rod i s  na tura l  uranium clad with 

These 12- 

The KER Loop 1 

Six  Nuclear Metals, h e 4 ,  coextruded rods w i t h  0.020-inch Zircaloy-2 clad 
have been counter-bored, f i t t e d  with end plugs, welded, and autoclaved. 
Some bulging of the clad occurred during machining, but t h i s  can be pre- 
vented with bet ter  too l  design, An end clearance of 04025 inch w a s  used 
between the  cap and core end. No collapse of the  can occurred a t  t h i s  
point, during autoclaving. Autoclave duration w a s  150 hours i n  flowing 
350 C water. Heliarc welds on three  of the  specinens were not corrosion 
r e s i s t a n t .  Vacuum electron gun welds on the remaining three were corrosion 
r e s i s t a n t ,  Uranim rods with 0.007 inch s t a in l e s s  s teel  clad suffered clad 
wrinkling and collapse under the same conditions. 

P m r  seven-rod c l u s t e r  fue l  elements were fabricated f o r  the second KE 
through-hole i r r ad ia t ion .  In oce fue l  elenent were in s t a l l ed  %wo 
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thermocouples t o  measure the  cent ra l  core temperature of two rods. 
fue l  elements w e r e  made from l*% enriched uranium rod 0.500 inch i n  
diameter and clad unbonded i n  0.030 inch stainless s t e e l  jackets .  Goal 
exposure f o r  t h i s  i r rad ia t ion  i s  2500 MWD/T. 
a ture  i s  350-400 C at  85-100 kw/ft spec i f ic  power. 

These 

The calculated core temper- 

Restraint  of Uranium Swelling by Zirconium Cladding. 
ported on the  swelling rates of unrestrained uranium i r rad ia ted  i n  the 400- 
500 C and 600-700 C temperature ranges. 
the swelling of unalloyed uranium restrained by high s t rength cladding and 
i r rad ia ted  w i t h  a 300-350 C cladding surface temperature-and a maximum fue l  
temperature i n  the range 450-600 C.  A n  experiment planned f o r  i r rad ia t ion  
i n  the  
water t i g h t  s ea l  on the experimental assembly. 
being b u i l t  with the  same basic  design as the f irst  except f o r  the  use of 
stainless steel instead of Zr-2 f o r  the capsule mater ia l .  This w i l l  enable 
a l l  seals t o  be welded, reducing considerably the chances f o r  reactor  water 
coming i n  contact w i t h  the  NaK i n  the capsule. The fue l  rod i n  the capsule 
w i l l  be i r rad ia ted  with calculated surface temperatures of 300-350 C t o  an 
exposure of 2500 W / T .  

Data have been re -  

To date no data are  avai lable  on 

w a s  not charged as planned because of the f a i l u r e  of a mechanical 
A second assembly i s  now 

Truline Washers. One of t he  methods being developed f o r  the  fabr ica t ion  of 
Truline washers i s  the  upset t ing of rod stock. The chief advantages of the 
method are : (1) scrapless production of washers with accompanying economy, 
and ( 2 )  b u i l t - i n  Truline feature  eliminating addi t ional  fabr icat ion.  
experimental d ie  set was designed and fabricated t o  tes t  the  f e a s i b i l i t y  of 
upsett ing 11/16 inch diameter rod t o  KER-size washers (1.696-inch outer 
diameter). Rod blanks, 0.686 inch diameter, 2 inches long were be ta  heat 
t rea ted  a t  730 C, water quenched, and vacuum annealed a t  600 C t o  produce 
a fine-grained, s t ress - f ree ,  low-hydrogen material. Alpha ro l led ,  recrys ta l -  
l i zed  stock of the  same dimensions was a l so  t r i e d .  The blanks were preheated 
i n  o i l  t o  350 C, bu t  the  d ie  set w a s  not heated. Pressing t o  100 tons pro- 
duced approximately 65 percent height reduction i n  the as - ro l led  mater ia l  
and approximately 72 percent i n  the heat t rea ted  stock. 
stock produced a square upset sect ion due t o  the or ien ta t ion  of the rod and 
t e n s i l e  cracks were present on the f l a t s  of t h i s  section. The heat t rea ted  
stock d id  not completely f i l l  the  d i e  cavity w i t h  th is  pressure.  
necessary t o  preheat the  d i e  set and use higher pressures t o  produce the 
desired 84 percent height reduction. 
d ies  with heat lamps. 

An 

The as - ro l led  

It appears 

Provision i s  being made t o  heat the 

"hemal Conductance of a Contact Between 2s Aluminum and Zircaloy-2. 
liminary experiments have shown contact conductance of a 2s aluminum - 
Zircaloy-2 j o i n t  t o  be re la ted  t o  the  d i rec t ion  of heat flow through the 
j o i n t .  The contact conductance i s  greater i n  the case of heat flow from 
2s aluminum t o  Zircaloy-2 than when the flow i s  from Zircaloy-2 t o  2s 
aluminum. Conductance values i n  the former case w e r e  similar t o  those of 
metal lurgical ly  bonded mater ia ls .  Pressure a t  the  contact surface w a s  
maintained a t  a constant 940 p s i .  All j o i n t s  had surface roughnesses of 
6.5 microinches root-mean-square. The aluminum specimens, ca l ibra ted  by 
the National Bureau of Standards, were used fo r  heat f lux  meters. 
t i v i t y  of Zircaloy-2 was evaluated from measurement of t he  temperature 

Pre- 

Conduc- 

gradient i n  the Zircaloy-2 specimen. 

12".--;/<; 
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Advanced Studies Program f o r  T r i t i u m  Production. The increased sever i ty  of 
operating conditions i n  advanced design reactors  requires  that a special  
study be made of the f e a s i b i l i t y  of producing tritium i n  these reactors .  
A proposed design f o r  a tritium-producing element consis ts  of an aluminum 
clad-Al-3.5$ Li a l l o y  rod separated from a concentric f u e l  bearing tube by 
a.n annulus of coolant water. 
Two aluminum alloys f o r  cladding the  tritium-producing inner rod meet the  
requirements of low neutron cross sect ion and show promise of meeting the  
requirements of l o w  corrosion rates and low permeability t o  gases produced 
i n  the t a rge t  material. In  the  i n i t i a l  phase of the experimental work it 
is planned t o  invest igate  the  permeation rates of hydrogen through these 
a l loys .  Samples of these a l loys  have been received and a r e  being ro l l ed  
t o  the desired thicknesses preparatory t o  making gas permeation specimens 
from them. 
rates has been completed and is  being helium leak t e s t ed  t o  determine the 
i n t e g r i t y  of i ts  gas seals. 

Input data, based on the proposed tube and rod design, i s  being prepared 
f o r  the D M  650 t o  ca lcu la te  the  r a t i o s  of neutron f lux  i n  the f u e l  and 
ta rge t ,  as compared t o  those i n  the K Reactors, f o r  several  combinations 
of target rod diameter, inner and outer coolant annulus thicknesses, and 
fue l  tube thickness.  From these flux values calculat ions w i l l  be made t o  
determine the  approximate heat generation i n  the f u e l  and t a rge t  and the 
amounts of tritium generated. 

The coolant i s  expected t o  be near 300 C .  

A device t o  permit experimental determination of permeation 

High Temperature - High Pressure Bake Testing; of Fuel Elements. 
mentioned i n  the l a s t  monthly report ,  spectrochemical analysis  of the  can 
w a l l  of an AlSi bonded fue l  element t h a t  w a s  bake tes ted  1500 hours a t  
450 C indicated that diffusion had taken place so tha t  50 ppm TJ a t  the 
surface of the  element cladding was observed. 
a l so  disappeared as the S i  had homogenized i n  the aluminum and had perhaps 
diffused i n t o  the  uranium. 
indicated a d i f fus ion  of uranium in to  the  cladding, but quant i ta t ive mea- 
surement has not ye t  been possible .  "Hot spots" were observed i n  the 
aluminum cladding by t h i s  technique, but it has not been determined as yet 
whether these were produced by the e f f ec t  of diffusion or  by specimen con- 
tamination during sample preparation. 

A s  w a s  

The AlSi bonding l aye r  had 

Alpha t r ack  autoradiographic techniques have 

Metallographic examination of the baked specimen ve r i f i ed  diffusion in to  
the u ran im as evidenced by the  formation of a C . 0 2 2 "  th ick  a l loy  layer .  
Tie AlSi braze layer  w a s  a l so  observed t o  be gone with only remnants o f  
the eu tec t i c  s t ruc ture  and "s luffed o f f "  bonding layer  p a r t i c l e s  remaining. 
Spectrochemical analysis  of the ex ter ior  sixface cladding of a cold pressed 
N i  p la ted  uranium fue l  element baked a t  h5O C f o r  212 hours revealed no 
detectable  U o r  N i  d i f fusion t o  the surface.  Additional tests and analyses 
a re  being made t o  quantify the effec%s of time and temperatxe a t  the  bake 
t e s t  pressures on diffusion ic Piel elenents.  

Bake t e s t i n g  of I & E wafer fue l  elements a t  240 C and 500 p s i  and 340 C 
and 1200 p s i  i s  being done t o  determine the e f f e c t  cf %hese conditions on 
dimpling che t o  AlSi porosity and yielding of the aiuminun cladding a t  o r  
near wafer in te r faces  or  fue l  element bulkheads. The only e f f e c t  noted 
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after 75 hours a t  
ding a t  one wafer 
the second set of 

240 C and 500 p s i  w a s  a s l i g h t  indentation in  the clad- 
in te r face  o r  bulkhead. The test  i s  being continued a t  
conditions, 340 C and 1200 p s i .  

Lithium-Aluminum Fuel Element Closures. 
encountered i n  closing lithium-aluminum elements by standard production 
welding methods; therefore ,  it was decided t o  invest igate  the f e a s i b i l i t y  
of closing them by electron beam vacuum welding. 
three had been sized after assembly and one had not. 
ternal welds were completed and appeared sa t i s fac tory  although there  was 
some spa t t e r  on the  element which had not been sized. 
inat ion showed the  welds t o  be sound. 
Tentatively, it appears that t h i s  i s  an acceptable method of closing l i thium- 
aluminum fue l  elements. 

Considerable d i f f i c u l t y  is  usually 

Four elements were closed; 
The in te rna l  and ex- 

Radiographic exam- 
Micro examinations are now i n  progress. 

Vacuum Melting Furnace. 
melting and cast ing furnace has been placed i n  operating condition. 
of uranium metal was made while operating a t  optimum operating conditions. 
On the  bas i s  of t h i s  successful m e l t ,  the  furnace was considered acceptable. 
In s t a l l a t ion  of the centr i fugal  cast ing mechanism i s  now i n  progress. 

Fuel Element Design Handbook. The Fuel Element Design Handbook, which i s  a 
handbook intended t o  describe f ac to r s  and data used in  designing reactor  
fuel elements, i s  under preparation. Thus far, only Chapter 700 on Thermal 
Stresses  i s  ready t o  be published. A draft of t h i s  chapter has been given 
l imited c i rcu la t ion  i n  order t o  obtain dec lass i f ica t ion  and suggestions i n  
regards t o  i ts  organization and material content. A f i r s t  review of 
Appendices A l O O ,  A200, A3OO, and A400 i s  completed and revisions are being 
writ ten.  The f irst  rough draft of section 201 on Uranium Fuel Material i s  
almost completed. This pa r t i cu la r  section i s  of importance because i t s  
form and content w i l l  serve as a guide f o r  other sections of Chapter 200 on 
Fuel and F e r t i l e  Materials.  

The induction heating section of the  NRC vacuum 
A melt 

2. REACTOR PROGRAM 

Coolant Systems Development 

Ex-Reactor High-Temperature Studies. 
180 C and a pH of 4.0 adjusted with HqPOh. 

Operation of ELMO-2 continued a t  
This test, t o  determine the 

e f fec ts  of operating a t  low pH and moderate temperatures, has been i n  
progress fo r  4-1/2 months 
304 stainless steel coupons disclosed no intergranular corrosion. 
three months, the  corrosion rates of M-388, M-400, and M-457 a l loys  are 
all 0.09 mil/year. The M-257 and X-2219 a l loys  have corrosion rates of 
0.2 mil/year after the  same period. 

Examination of t he  sensi t ized and non-sensitized 
After 

ELMO-3 i s  a new loop fo r  t e s t ing  rupture behavior of f u e l  elements. 
loop when completed w i l l  replace the  present ELMO-4 which i s  inadequate 
and does not meet code requirements. 
the ELMO-3 have been completed. Construction materials that were not on 
plant  were ordered and w i l l  be on p lan t  by the end of December 1957. 
canned motor pump or ig ina l ly  intended f o r  t he  loop, t o  permit simulation 

This 

The drawings fo r  the fabricat ion of 

The 

DEC 



of KER flow rates, w i l l  not be ava i lab le  f o r  about four months. When t h i s  
pump does a r r ive ,  it may be more desirable  t o  use it i n  the  ELMO-7 loop. 
However, fabr ica t ion  of ELMO-3 w i l l  proceed and a smaller pump capable of 
25 gpm w i l l  be used u n t i l  the  l a r g e r  pump i s  avai lable .  

ELMO-4 was idle during the  month. It i s  planned t o  use t h i s  loop t o  t e s t  
rupture behavior of fue l  elements u n t i l  ELMO-3 i s  ready t o  operate, prob- 
ably around the  latter p a r t  of January. 

A test was s t a r t e d  i n  EIMO-5 t o  determine the e f f e c t s  of operating a t  high 
pH. This test w i l l  e s sen t i a l ly  be a p i l o t  test  f o r  operation of t h e  carbon 
steel in-reactor loop (KER-1)- The two important var iables  being studied 
a r e  corrosion of zirconium, stainless s t e e l ,  and carbon s t e e l  and crud 
formation. An operating pH of 10 was chosen because t h i s  pH is considered 
t o  be the  optimum f o r  systems containing zirconium and carbon steel .  The 
pH w i l l  be adjusted with LiOH. The f i r s t  t e s t  a t  290 C has been i n  operation 
two weeks. 
l e n t  condition. 
appear in excel lent  condition. Previous operation of t he   loo^ has been w i t h  
varying Si02 concentration. 
normal. Replacement s t r i p  heaters  were obtained f o r  the  l i n e  heater .  
These heaters  w i l l  enable the loop water temperature t o  be maintained more 
cons is ten t ly  

The carbon steel samples (SA 212, 1032, 1051) a r e  a l l  i n  excel- 
Sensi t ized and non-sensitized 3Oh stainless steel a l s o  

The concentration has now been decreased t o  

Corrosion tests were started i n  m o - 6  t o  determine the corrosion r a t e s  of 
selected aluminum a l loys  under conditions present ly  assumed t o  be idea l .  
These conditions are: pH = 4.5; concentration of H3PO4 = 7 ppm; r a t i o  of 
aluminum surface t o  volume of water = 450 cm2/ga1. 
a re  A 2 0 3 ,  M-388, X-2219, M-400, M-198, and two a l loys  based on those de- 
veloped by the AECL and ALCAN. 
progress two months. The corrosion measurements of a l l  the a l loys  being 
t e s t ed  are within the limits of e r r o r  of the weighings; accurate rates 
are not determinable after such a r e l a t ive ly  short  exposure under these 
conditions. 
(&I, A-2, C - 1 ,  and C-2) were charged in to  ELMO-6 t o  obtain corrosion data. 
The test  w i l l  run concurrently with the ex is t ing  t e s t .  

The a l loys  being tes ted  

The present test a t  300 C has beer? i n  

Coupons of the a l loys  obtained from the Hunter-Douglas Company 

ELMO-7 i s  present ly  being used f o r  t e s t i n g  behavior of N'P3, KER, and PRPR 
fue l  elements and f o r  t e s t i n g  flow cha rac t e r i s t i c s  of PRPR fue l  elements. 
A f + , e r  20 days exposure a t  240 C, s l i g h t  depressions were cofed on the  
Elephant and Cow slugs.  Examination showed that  the metal w a s  pushed 
in to  voids i n  t h e  AlSi layer .  
rec i rcu la t ion  pump f a i l e d  i n  ordinary steady s t a t e  operation a t  240 C .  
From a l l  e l e c t r i c a l  tests made, apparently the s t a t o r  winding has burned 
ou t .  If t h i s  i s  the case, Byron-Jackson representat ives  say t h a t  from 90 
t o  120 days w i l l  be required f o r  r epa i r .  The pmp is  being removed from 
the loop f o r  shipment t o  the Los Angeles Byron-Jackson p l an t ,  The pump 
w i l l  be replaced w i t h  the  small 10 hp Byron-Zackson pump or ig ina l ly  in- 
tended fo r  use i n  the ELMO-3 slug rupture t e s t  loop,. Present plans a r e  t o  
re turn the  ELMO-7 loop t o  l imited service by the end of December 1957. 

The ELMO-7 45-hp Byron-Sackson canned motor 
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Several changes in the  ELMO-8 instrumentation were approved. 
securing high pressure valves f o r  t he  loop probably w i l l  delay shipment 
of the  loop about two months o r  u n t i l  September 1, 1958. 

A delay i n  

The test  t o  determine the  e f f e c t  of operation a t  low pH and high temper- 
atures was continued i n  ELMO-9. 
was temporarily hal ted t o  replace a loop heat exchanger which developed 
a leak.  A crack has been observed i n  the  piping exposed t o  cooling water. 
Metallographic examination w i l l  be made t o  determine p o s s i b i l i t y  of stress 
corrosion cracking. 

Preliminary estimates were completed on the  cost  of s e t t i n g  up the  3706 
Loop i n  1 8 5 - ~  Building and adapting it t o  test  rupture behavior of f u e l  
elements under heat t r ans fe r  conditions. This estimate to t a l ed  $36,000 
As soon as funds are approved, the work w i l l  be started. 

Operation a t  250 C and pH 4.0 w i t h  H3P04 

H i g h  Temperature In-Reactor Loop Tests, 
operation as a zirconium-carbon steel loop continued. 
process tube i s  ready t o  be in s t a l l ed .  

The conversion of XER-1 t o  test  
The Zircaloy-2 

The KER-2 loop was operated with Cow slugs a t  an average o u t l e t  temperature 
of 175C and a pH of 4.5 with H3P04. 
days. 
operate a t  235-240 C a t  a pH of 4.5 f o r  two months. 
slugs i s  in  progress. 
one time f o r  l 9 - l / 2  hours t o  make a l t e r a t ions  i n  the  service water supply 
l i n e  and the  other time f o r  discharging and charging of f u e l  elements. 

It was discharged after 96 operating 
The loop was recharged with lead-dip canned Elephant slugs and w i l l  

Examination of the Cow 
The loop w a s  on process water twice during the  month, 

The KEX-3 loop has operated fo r  61 days a t  an average ou t l e t  temperature 
of 224 C with s t a in l e s s  clad c lus t e r  elements. 
MWD/T.. The loop was on process water three times during the  month f o r  a 
t o t a l  time of 35 hours. 
loose fuse connection i n  the flow transmit ter  caused a var ie ty  of circum- 
stances which caused the  loop t o  dump, ( 2 )  a l t e r a t ions  t o  the  service 
water supply l i n e ,  (3)  lo5 Operations neglected t o  r e se t  the flow ins t ru-  
ment a f t e r  a tube pressure test  and the  loop dumped. 
reactor  scrams during the month. 
loose fuse connection, and the  second occurrence w a s  caused by an ins t ru-  
ment mechanic removing a thermocouple without bypassing the  t r i p .  

Exposure t o  date i s  520 

The periods on process water were caused by (1) a 

This loop caused two 
The f irst  incident was caused by the 

The corrosion measured on the M-388 clad Cow slugs from the  KE3-4 loop 
a f t e r  62 days exposure a t  l 9 O  C and a pH of 4 .5  with phosphoric acid w a s  
too low t o  be measured with accuracy. 
during the  month so the canned motor pumps could be repaired.  Impellers 
i n  both pumps are t o  be replaced with the  new balanced impellers by the 
end of December 1957. It i s  hoped t o  have some hot-pressed Elephant slugs 
t o  charge in to  the loop the  f i rs t  p a r t  of January 1958. 

The loop remained out-of-operation 

Organic CooLant Studies.  
weeks operation at 700 F. 

ORA-1 was discharged f o r  inspection a f t e r  two 
Samples of 2s and M-257 aluminum, Carbon and 

s t a in l e s s  steel, and Zirealoy-2, a l l  appeared t o  be i n  excel lent  condition. 
There w a s  no sign of any d i s to r t ion  on the hot pressed, nickel diffusion 



b a r r i e r  f u e l  elements or  the  graphite diffusion b a r r i e r  element. The mag- 
nesium coupons were extensively attacked by the  t races  of water i n  the MIPB. 
A second two-week exposure period w i l l  be completed by the end of December 
1957 

The Santowax run was terminated i n  ORA-2 and a l l  scheduled t e s t i n g  is  
completed i n  t h i s  loop. The loop w i l l  be dismantled at some as yet  un- 
decided date. An improved procedure was devised fo r  analyzing the  i r rad-  
i a t ed  eu tec t i c  and Santowax OM. The tars a re  d i s t i l l ed  from the mixture, 
and the  d i s t i l l a t e  i s  analyzed by infra-red methods. 

ORA-3 operated almost continuously throughout the  month. 
no indicat ions of heater cokj,ng. 

The design scope and cos t  estimate of ORA-4 using a s ide  test hole has been 
completed. 
issued. The cost  estimate using so l id  coolant i s  $100,000 and using l i qu id  
coolants about $94,000. 
estimate using a front- to-rear  test  hole.  

Gamma i r r ad ia t ions  of MIPB a re  now completed up t o  exposures of 6 x lo9 R .  
The rate constant fo r  gamma decomposition has been determined t o  be 6 x 
per Roentgen. 
of MIPB a l l  behave s imilar ly .  

There have been 

Three scope drawings, SK-1-2205, SK-1-22063 and SK-1-22064, were 

It was decided t o  a l s o  scope and obtain a cost  
This has some obvious advantages. 

Tests a re  continuing t o  determine if various commercial l o t s  

Low Temperature Corrosion Studies.  
t he  e f f e c t  of pH on corrosion of fue l  elements and components i n  present 

Production Test 105-550-E,to determine 

reactors,  continued during the month. 
a t  6.0, 6.5, and 7.0 was discharged f o r  examination. Weighed metal was 
charged in to  the  tubes f o r  the  next phase of  the t e s t .  

The metal from four  tubes operating 

Tube #2943-KE, charged w i t h  dummy slugs containing flux-monitoring gold 
f o i l s ,  has operated fo r  40 days a t  110 C o u t l e t  temperature. 
scheduled f o r  approximately 90 days exposure. 
covered from the f irst  charge. 
possible of the nine remaining f o i l s .  
first charge were inadvertently disposed of in  the burial ground. 

Under ce r t a in  conditions in  the reactor  (high temperature and/or long 
exposure), excessive p i t t i n g  of the M-388 has been noticed. The p i t t i n g  
occurs pr inc ipa l ly  on the  end piece and appears t o  be re la ted  t o  some 
combination of the geometry, pressure,  temperature, and corrosive conditions 
of the  reac tor .  In  an attempt t o  duplicate t h i s  p i t t i n g  out of the reactor ,  
a BDF tube was placed in  the 1706 mockup assembly and w a s  charged w i t h  a l -  
te rna t ing  M-388 and 1245 clad fue l  elements. 
120 C w i t h  an inlet  pressure of 250 p s i  and an o u t l e t  pressure of 45 p s i .  
The pieces have been exposed for  about 60 days of a t o t a l  planned 150 days 
exposure 

The t e s t  i s  

Work i s  i n  progress t o  recover a s  many as  
Fif teen f o i l s  have been r e -  

The four-inch dummies from t h i s  

The tube i s  being operated a t  

A second set of four s t e e l  samples w a s  removed from the  buoyant sample 
rack i n  107 KE "A" basin.  
p l a s t i c  " f loa t "  bo t t l e s  (which became b r i t t l e  and cracked, permitting the 

These samples have not ye t  been weighed. The 
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rack t o  s ink)  were replaced with welded aluminum pontoons. 
steel chains had broken, but t he  other chain was s t i l l  strong enough t o  
support the f u l l  weight of the rack. 
stainless s t e e l ,  aluminum, and t e f lon  portions of the rack are s t i l l  i n  
excel lent  condition, and polyethlene spacers (which were protected from 
d i r ec t  sunlight)  are i n  good condition. 

One of the 

Both chains w e r e  replaced. A l l  

Service Work. 
zinc r ings on each end were discharged and v isua l ly  examined. 
plated piece showed no adverse e f f e c t s  even though the  p l a t ing  d id  not 
cover a l l  of the aluminum surface. However, the zinc rings of the other 
slug f a i l e d  due t o  improper bonding t o  the  aluminum jacket.  
are designed fo r  in-reactor s tudies  f o r  control l ing r eac t iv i ty .  

One nickel  plated slug and one slug with 1 /2  inch wide 
The nickel 

These pieces 

Two corroded sensing chambers from K water plant  d i f f e r e n t i a l  pressure 
c e l l s  were received from IPD, with a request f o r  information as t o  possible 
causes of the  p i t t i n g  corrosion and recommendations f o r  prevention o r  
control of t h i s  a t tack .  These sensing elements are apparently aluminum. 
Samples of gelatinous material found i n  these chambers have been analyzed 
spectrochemically. Results of these analyses show appreciable amounts of 
s i l i con  present.  
act ivated s i l i c a  (sodium detection was not attempted) e 

w i l l  be sectioned and p i t t e d  areas w i l l  be examined. 
the presence of act ivated s i l i c a  w i l l  be confirmed by fur ther  analyses. 
prevention or control recommendations can be made a t  present. 

This indicates  t h a t  the  gelatinous material contained 
The damaged elements 

Alloy mater ia l  and 
No 

Testing was continued i n  ELMO-1 t o  determine the  r a t e  of film build-up on 
heat exchangers cooled w i t h  r a w  water. 
s l i g h t  build-up of scale  was noticed, but 
coeff ic ient  w a s  observed. The test i s  scheduled t o  continue f o r  1 2  months. 

After four months operation, a 
no decrease i n  heat t ransfer  

Decontamination Studies.  A test  is  being s t a r t ed  t o  evaluate corrosive 
e f f e c t s  of decontaminating solut ions which may be used i n  the  present 
reactors ,  the PRPR, o r  t he  NPR. A l l  tests so far indicated no excessive 
corrosion from the use of Turco. The tubes a re  being decontaminated and 
descaled f o r  c loser  study. 

Thermal Hydraulic Studies 

Flow Hazard Studies.  Experimental heat t r ans fe r  s tudies  of the  responses 
of reactor  process tube assemblies t o  imposed hazardous operating conditions 
continued. Experiments were made simulating the t rans ien t  response of C- 
P i l e  I & E f u e l  elements i n  a C-Pile process tube t o  sudden s tep reduction 
i n  flow of amounts from x) percent t o  85percent of normal flow. 
powers fo r  these tests were 1250 KW and 500 KW and the  i n i t i a l  bulk ou t l e t  
water temperature i n  each case was 125 C.  
the  2-1/2 second delay between time of Pane l l i t  t r i p  and start of e f fec t ive  
power reduction, the  surface temperature of the  simulated f u e l  elements did 
not exceed 350 C, even f o r  the  case of an 85 percent flow reduction. 
a l l  cases the pressurizat ion within the  process tube after flow reduction 
was not great;  t h i s  indicates  that a high pressure Pane l l i t  t r i p  backup i n  
case of sudden and severe cone screen plugging i s  not present,  and a low 
pressure Pane l l i t  t r i p  i s  essent ia l .  

Tube 

The data indicated that with 

In 
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There were a few s igni f icant  differences between the results obtained with 
the  test  sect ion simulating I & E fuel elements and those obtained previously 
which simulated so l id  slugs. The i n i t i a l  decrease i n  Pane l l i t  pressure a f t e r  
a flow r e s t r i c t i o n  upstream of the  Pane l l i t  t ap  was not as great f o r  the  
I & E case as f o r  t he  so l id  slug case. This was a t t r ibu ted  t o  a greater  
amount of bo i l i ng  a t  the  top of annulus r e su l t i ng  from the  eccentr ic  posi t ion 
of the I & E element In the process tube. 
were pressure f luc tua t ions  a t t r i bu ted  t o  boi l ing  conditions which var ied 
with recurring heat s h i f t s  between hole and annulus. It i s  thought that as 
boi l ing  commenced i n  one flow channel, an increased pressure drop i n  t h a t  
channel caused a tendency f o r  a reduction i n  flow leading t o  higher temper- 
atures and more boi l ing.  
t o  the  opposite channel which caused increased boi l ing  i n  that  channel as 
boi l ing  conditions i n  the f irst  channel were a l lev ia ted .  
pressure f luctuat ions were mall i n  magnitude and f a i r l y  rapid.  

Also d i f f e ren t  f o r  the I & E case 

The higher temperatures i n  turn  caused a heat s h i f t  

The resu l t ing  

Reduction of the  l a rge  magnitude of data associated with the  t r ans i en t  
experiments was made easier with procurement of an automatic data  reducing 
machine. 
50 percent o r  more w i t h  t h i s  new apparatus. 

It appears t h a t  time required t o  read data  char ts  w i l l  be reduced 

Hydraulic Studies. 
tween pressure drop and flow f o r  undersize I & E slugs fo r  BDF type reactors .  
The data  which wez~ reported i n  m-54218, show that these proposed fue l  
elements have only about 59 percent of the  pressure drop of a comparable 
so l id  slug charge. 
flow conditions i n  the  o u t l e t  f i t t i n g s  w i l l  r e s t r i c t  the normal tube flow 
t o  about 47 gpm w i t h  a normal f ron t  header pressure.  

Laboratory data were obtained of the relat ionship be- 

However, preliminary approximations show that c r i t i c a l  

Data were obtained which extended the c r i t i c a l  flow data  fo r  BDF type rear  
f i t t i n g s  from 40 gpm t o  about 52 gpm. 
i za t ion  i n  the rear f i t t i n g s  i s  appreciable a t  high flow ra t e s .  
a t  123 C it takes a rear header pressure of  79 psig t o  prevent c r i t i c a l  f l o w  
a t  46 gpm. 

The data indicated that the pressur- 
For example, 

Calculations were made t o  determine the flow s p l i t  i n  a special  t r a i n  of 
I & E slugs in  a K tube w i t h  a 1/8 inch cable running through the holes. 
This t r a i n ,  made up t o  C-type I & E slugs preceded and followed by mint 
slugs, w i l l  be pul led back and f o r t h  i n  the tube fo r  f ront  t o  rear  f lux 
control.  Results of the calculat ions indicated tha t  the annulus t o  hole 
flow s p l i t  would increase from 2.61 t o  4 .7  fo r  C I & E slugs i n  a K tube 
and that boi l ing  within the hole could be prevented by using a shortened 
slug t r a i n .  

Work was continued on possible t e s t  section designs f o r  studying flow and 
heat t r ans fe r  using seven-rod fue l  elements. One design which was com- 
pleted and i s  being constructed cons is t s  of 0.625 inch rods spaced 0.05 
inch apar t .  
metal. 
side of the heater rod. 
and w i l l  allow the spacing between rods t o  be adjusted.  
a l loy  i n  these t e s t  sections i s  new and, although the material  i s  d i f f i c u l t  

These rods, 42 inches long, a r e  made out of Hastalloy "C" 
Thermocouples a re  t o  be in s t a l l ed  i n  mi l l ed  ax ia l  s l o t s  on the  out- 

Other designs w i t h  d i f f e ren t  sized rods were made 
The use of Hast- 
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t o  machine, it has a high e l e c t r i c a l  res is tance t h a t  changes very l i t t l e  
with temperature, 

Operation of t he  high pressure e l e c t r i c a l  heated apparatus was resumed 
a f t e r  i n s t a l l i n g  a Byron-Jackson canned motor pump. However, a f t e r  one 
day of sa t i s fac tory  operation, a leak developed between the process f l u i d  
and t h e  cooling water. A f t e r  it was determined that a s t r e s s  crack had 
developed i n  the steel head separating the  two l iqu ids ,  the manufacturer's 
representative advised repair ing the crack by welding. 

Organic Heat Transfer Studies.  
various sized needle valves was fabricated and in s t a l l ed  i n  the organic 
heat t r ans fe r  apparatus. In addition, a new d isc  type f i l t e r ,  designed t o  
remove all p a r t i c l e s  40 microns or  la rger ,  was i n s t a l l ed  immediately up- 
stream of the flow meters. Trouble was experienced with one of t he  Pot ter  
turbine type flow meters i n  that the bearings had become "gummed up" during 
previous operation. 
by cleaning w i t h  benzene. 

A new flow control system composed of 

It w a s  found that normal operation could be restored 

Mechanical Equipment Development 

Organic Cooling Systems Components. 
operated f o r  a period of 200 hours during the month a t  temperatures up t o  

The organic test  f a c i l i t y  (MOTS-1) 

175 C. 
45 hours with a leakage r a t e  up t o  one p i n t  per  hour. Increasing the  ro- 
t a t i n g  speed of the  seal from 2000 t o  2400 rpm increased the  leakage r a t e  
t o  an in to le rab le  value. Examination of the  seal revealed that the graphite 
seal ing surface has started t o  wear. A seal housing is  now being adapted t o  
t e s t  a John Crane seal (Type 9 )  

The Dura Seal Type PT Mechanical Seal operated f o r  a period of 

The ex t ra  heater  f o r  the organic f a c i l i t y  w a s  fabr icated and w i l l  be in- 
s t a l l e d  short ly .  
i n  series and contains six 2-1/2 KW calrods.  

The heater consis ts  of two sections of two-inch pipe 

The fabr ica t ion  of the  organic f i r e  tes t  apparatus was completed. 
tests w i l l  be conducted during the  month of January. 

The f i r e  

I r rad ia t ion  Test Engineering 

Shielding Studies. 
were analyzed and curves p lo t ted  fo r  a t tenuat ion t raverses  and s ide t o  

Foil data  f o r  the  magnetite concrete heated t o  200 C 

side t raverses .  The f a s t  neutron relaxat ion length increased by about 
f ive  percent compared with the 100 C ease. 
leakage increased, as indicated by measurements made with the  l u c i t e  i n -  
tegrator ,  but the  increase was not s ign i f icant  i n  terms of dose r a t e .  
Transverse streaming seemed about the  same as i n  previous tests. The 
magnetite slabs were heated t o  300 C, and the i r r ad ia t ion  f o r  the f irst  
t e s t  w a s  completed. A second f o i l  loading was ins ta l led ,  but  most of these 
f o i l s  w i l l  not be counted unless the data frm the f irst  t e s t  a r e  inade- 
quate or erroneous. 

Intermediate energy neutron 
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Two ordinary concrete experiments were run last  month. 
first experiment have been counted and the data  sen t  t o  I B M  f o r  processing. 
The f o i l s  from the  second experiment a re  current ly  being counted. 

The f o i l s  from the 

A design test  proposal fo r  a t tenuat ion measurements on ferrophosphorous 
concrete was issued (HW-54166). The tes t  s lab  design was revised so that 
a l l  test  s labs  were made e ight  inches th ick  with s l o t s  through the middle 
and on top t o  receive f o i l  holders. The new design requires only a t o t a l  
of s ix  s labs  t o  f i l l  the  tes t  well as compared t o  11 slabs required i n  the 
previous design; thereby, f a c i l i t a t i n g  s lab  loading and unloading. The 
test  slabs were poured and are current ly  being cured. 

The literature survey on i r r ad ia t ion  damage t o  concrete w a s  completed. 
report  on the survey r e s u l t s  i s  being prepared. 

A 

The construction of the  thermal sh ie ld  tanks w a s  completed. Fabrication 
of c ra tes  t o  contain the  aggregate under t e s t  was s t a r t ed  and i s  70 percent 
completed. A method of loading f o i l s  in to  the  shield tank was developed 
and tes ted .  In s t a l l a t ion  of the tank i s  scheduled during the month of 
January. A de ta i led  test  descr ipt ion i s  being prepared. 

A t  the  request of t he  Reactor Modification Design Development Operation, 
attempts were made t o  obtain the  neutron leakage associated w i t h  a VSR 
assembly of a new design t o  be ins t a l l ed  i n  the  lO5-KE Reactor. 
flux was too high f o r  t h e  equipment on the f i r s t  attempt. A new, less 
sens i t ive  tube w a s  found t o  be defective during the second attempt. 
surement w i l l  be made of the  neutron leakage a f t e r  the  i n s t a l l a t i o n  of the 
VSR assembly. 

The neutron 

A mea- 

The 7/8" gold f o i l s  used i n  a t tenuat ion tests have weight differences as 
la rge  as 10 percent. To compensate f o r  the weight differences among the 
f o i l s ,  weight correction fac tors  were applied t o  the  measured a c t i v i t y  of 
the f o i l s .  To es tab l i sh  the v a l i d i t y  of applying a weight correction 
fac tor ,  twenty 7/8" gold f o i l s  whose weight varied a s  much as 10 percent 
have been i r rad ia ted  i n  the  same neutron flux i n  the 305 P i l e .  The measured 
a c t i v i t y  from these f o i l s  varied only 1.8 percent, thus showing t h a t  no 
weight correction need be applied t o  the  measured a c t i v i t y .  

To obtain the  desired at tenuat ion data from test  slabs, a minimum of two 
f o i l  loadings w a s  required. The f i r s t  loading consis ts  of bare and cadmium 
covered gold f o i l s .  
covered su l fur  f o i l s .  
if a gold foil and a sulfur f o i l  can be enclosed i n  the same cadmium cover 
without d i s to r t ing  the resonance f lux.  
d i s to r t ion  of the resonance f lux within k 1 percent; hence, it i s  possible 
t o  combine the two f o i l s  in to  one loading. Combining loadings in  t h i s  
manner e f fec t ive ly  reduces t h e  time fo r  a t tenuat ion measurements by a fac tor  
of two. 

The second loading consis ts  of bare gold and cadmium 
A test  was performed in  the 305 P i l e  t o  determine 

The tes t  showed t h a t  there  w a s  no 
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Nonmetallic Materials DeveloDment 

Thermocouple Development. 
impregnated, asbestos-insulated, chromel-alumel thermocouple and a similarly 
insulated iron-constantan thermocouple were measured before and after labor- 
atory exposure in an inert atmosphere at 627 C. 
results at Hanford and elsewhere, the insulation resistance of the chromel- 
alumel thermocouple pair dropped from 200,000 to 120 ohms in eight hours; 
the iron-constantan dropped from l30,OOO to 42 ohms after the same exposure. 
However, after passing oxygen through the furnace at 600 C, the insulation 
resistance increased again to greater than 1000 Meg-ohms. 
in resistance is believed due to the thermal cracking of resin impregnants 
in the insulation, leaving a conducting residue of carbonaceous and/or other 
degradation products. 
which have occurred in the Hanford production reactors. 
high resistance by the passage of oxygen at 600 C is explained by oxidation of 
the conducting residue 

Insulation resistance of a duplex silicone- 

Corroborating previous 

The initial drop 

This would explain many of the thermocouple failures 
Restoration of the 

Five IP-10% experimental thermocouples have been delivered to I P D  for in- 
stallation in D Reactor in mid-January. 
three of which are insulated with vitreous alumina and one with porcelain, 
the other is a Geminol couple with vitreous alumina insulation. 

Four are chromel-alumel couples, 

Thermal Conductivity Measurements. Graphite samples are being machined for 
the cylindrical radial flow method and also the spherical envelope method . 

of measuring thermal conductivity. Measurements are being attempted on 
virgin TS-GBF graphite in the comparative method apparatus. 
methods are designed to measure thermal conductivity at high temperature. 

A l l  of these 

High Temperature Graphite Irradiations 
into the MTR L-42 position December 9 for a three-cycle irradiation 
(Cycles 97, 98, and 99). 
became apparent that KAPL-37-2 would not be ready in time to occupy the 
facility as previously planned. 

The GEH-9-6 assembly was charged 

This schedule was obtained for Hanford after it 

Control temperatures of 1025, 975, 750, 750 C were realized after startup. 
With the exception of the 1025 C sample, all samples are at the predicted 
temperature of control; the fourth unit (1025) was intended to be twenty- 
five degrees higher, but insufficient gamma heating was available to maintain 
the higher temperature without risking burning out the resistance heater on 
this sample. The principal limitation at these temperatures is the melting 
point of the platinum heater which operates at several hundred degrees above 
the sample temperature when at maximum power. This necessitates conservative 
power ratings to prevent heater burnout. 
selected so that a contraction rate comparison could be made with the 
previous 975 degree irradiation in GEH-9-5. 

The control units for the Hanford graphite irradiations (IP-22A) are 7046 
complete and will be ready for testing next month. 
control irradiation temperatures in the range 30 to 400 C. 

The 975 degree control point was 

This equipment will 
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Low Temperature Graphite I r rad ia t ion .  Near saturat ion of the  physical d i s -  
t o r t i on  of CSF graphite caused by i r r ad ia t ion  a t  30 C has been observed fo r  
the f i r s t  tine i n  samples recent ly  discharged with an accumulated exposure 
of 5725 MD/T. 
The rate of expansion of transverse samples apparently decreases a f t e r  4500 
MD/T and saturates a t  about 3.2 percent expansion near 5500 MD/T. 
of p a r a l l e l  samples exposed a t  30 C sa tura tes  at  about -0.9 percent length 
change. 
when samples with an exposure i n  excess of 7000 MD/T w i l l  be discharged. 

This occurs i n  both p a r a l l e l  and transverse cut  samples. 

Contraction 

Further confirmation of these data w i l l  be made i n  the near fu ture  

Chemical Studies of I r rad ia ted  P la s t i c s .  
oxidation of I r ra thene 101, 201, U-101 and U - 2 0 1  have been obtained. The 

Results of radiat ion catalyzed 

201's contain an antioxidant;  the  U-101 and U-201 are polyethylene mater ia ls  
s imilar  t o  those used i n  making the Irrathene but  have not received the  
electron i r rad ia t ion .  

Carbonyl Absorbance i n  Polyethylene 

Thickness Radiation Dose,. Roentgens 
Sample ( m i l s )  (Mone) 5 x lob 10 x lob 50 x lob 100 x lo6 
u-101 5 0.029* 0.047 0.136 0.788 1.13 
u-201 5 0.039 0.066 0.106 0 * 750 1.01 
Ir -101 10 0.052 0.135 0 . ~ 5  0.755 
Ir-201 10 0.058 0.090 0.171 0 0 635 0.863 

1.17 

*Note: Absorbance numbers are approximately proportional t o  
carbonyl present.  

In  general (correct ing f o r  thickness differences)  it i s  observed that the  
101's oxidize more than the  201's as expected. F'urthermore, the  U-101 and 
U-201 oxidize more than the Irrathenes,  indicat ing that the  i n i t i a l  cross- 
l ink ing  done in  making t h e  I r ra thenes has increased t h e i r  oxidation re- 
s is tance.  The magnitude of the two e f f ec t s  i n  preventing oxidation, i . e . ,  
presence of antioxidant and i n i t i a l  crosslinking, seemsapproximately equal. 

A sample of Macrofol ( polycarbonate) i r r ad ia t ed  i n  a i r  and in vacua t o  
a t o t a l  dose of 1 x 10 shows ident ica l  hydroxyl increase.  Hence, it is  
concluded tha t  a chain clevage react ion occurred in  both cases ra ther  than 
an a i r  oxidation. 

8 

The mass spectrometer r e s u l t s  on polyvinylchloride show a la rge  evolution 
of Cog which would came from the p l a s t i c i z e r s  present i n  t h e  mater ia l .  
i s  s ign i f icant  t h a t  no chlorine gas or  compounds were evolved indicat ing 
no appreciable attack of the  main polymer chains. This i s  substantiated 
by physical property data. 

It 

The mass spec t ra l  clevage pa t te rn  of three types of polyethylene indicates 
the e f f ec t  tha t  c r y s t a l l i n i t y  has on radiat ion s t a b i l i t y .  
in  the  following table: 

This i s  shown 
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Evolution of Hydrocarbons from PolyeEhyLene 

Material Mass - B:, CHq cpH;x C4Hy Cc;Hx C a y  

Marlex 5O+ % 97.8 0.1 1.1 0.4 0.1 - - 
97.5 0.09 1.1 0 ~ 6  0.4 0.1 0.1 Alathon 3, NC-10 $ 

Irrathene 101 z 96.88 0.28 2.32 0.22 0.26 0.03 - 
+Due t o  incomplete vacuum, 0.5$ (02 + Ne) found. 

The highly c rys t a l l i ne  ( 4 5 s )  Marlex 50 shows l i t t l e  evolution of  gases i n  
the C4 - C6 range. 
chain branches which would be lacking in the  c rys t a l l i ne  material. The l o w  
evolution of these gases i n  I r ra thene i s  a t t r i bu ted  t o  the  crosslinking of 
these side-chain branches with the  i n i t i a l  radiat ion that the  mater ia l  re- 
ceived. The e f f e c t  of c r y s t a l l i n i t y  on other chemical changes, i . e . ,  oxi- 
dation, i s  being investigated as w e l l  as appl icat ion t o  mechanical propert ies .  

Evolution of these hydrocarbons i s  a t t r i bu ted  t o  side 

Radiation Vulcanizinq. Preliminary results indicate  t h a t  gamma vulcanizing 
of s i l icone  elastomers s igni f icant ly  improves t h e i r  res i s tance  t o  immersion 
i n  high-temperature sealed water systems. This method eliminates the chance 
f o r  residual ca t a lys t  react ing with the  polymer a s  i s  the case when the 
materials are vulcanized with heat and conventional peroxide ca t a lys t s .  
Radiation curing a l so  eliminates the necessi ty  of a 24-hour post heat cure 
a t  480 F. 

Struc tura l  Materials Development 

Zircaloy-3 B-D-F Process Tubes. Inspection of the  e ight  tubes received 
during November from the Superior Tube Company is  continuing. Although 
eddy-current tests revea led  possible f l a w s  i n  a l l  tubes, s ingle  and double 
w a l l  radiographs indicated that  there  were no cracks or d i scont inui t ies  in  
the tubes Testing with a Vidigage (u l t rasonic  resonance) instrument dis-  
closed thinning of the  w a l l  i n  selected areas by as much as 10 t o  1 5  percent 
of the nominal w a l l  thickness. These per iodic  t h i n  spots a re  now believed 
t o  be the explanation of the  eddy-current " f l a w s " ,  and a re  not considered 
serious enough t o  prevent i n s t a l l a t i o n  of the  tubes i n  the Hanford reactors .  
Based on an analysis  of a l l  t e s t  results, it i s  concluded t h a t  these tubes 
should be su i tab le  for in-reactor experimental use. 

Thirteen addi t ional  extrusions,  equivalent t o  a maximum of 26 f inished BDF 
tubes, were tube reduced, inspected, and annealed during the month. The 
f i n a l  tube reducing operation i s  i n  progress, and i f  successful, contract  
DDR-5 should be completed by ea r ly  February 1958. 

The Allegheny Ludlum S tee l  Corporation has processed 1 5  extrusions through 
the  f irst  of four tube reducing s teps .  
conditioned, and vacuum annealed p r io r  t o  the  second tube reducing s tep.  

These tube blanks are being inspected, 
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NPR Type Process Tubing. Zircaloy-2 ingots were shipped t o  the three  
companies who w i l l  endeavor t o  fabr ica te  process tubing of t he  type t o  
be used i n  the  new high temperature reac tor .  Design and fabr ica t ion  
of too l ing  is progressing a t  Reactive Metals and Allegheny Ludlum S tee l  
Corporation. Chase Brass has produced short  extrusions su i tab le  f o r  
i n i t i a l  welding experiments. 
need f o r  improved dry box design and construction of l a rge r  capacity 
welding equipment. 

These welding experiments demonstrated the 

KER Type Process Tubes. 
t o  s ize .  Surface condition of a l l  tubes is  sa t i s f ac to ry  although the 
smaller cold reductions produce the  best surface f in i shes .  

Ten "ribless" extrusions have been tube reduced 

Advance Studies 

Fluidized-Bed Reactor. 
proposed by C. Anderson and fur ther  studied by E. R .  Astley and L. Johan- 

The H20 f lu id ized  pellet-bed reactor  concept 
- -  
nesen is  c&rently under invest igat ion.  
f o r  a b e t t e r  determination of f lu id iz ing  ve loc i t i e s  required f o r  various 
possible  water entrance jets.  
t he  i n i t i a l  f u e l  loading i s  t o  be invest igated with a machine program> 
and the  results w i l l  be compared with the values reported by Astley.  

Study t o  date indicates  a need 

Reactivity change during the exposure of 

B. WEAPONS - 3000 PROGRAM 

Research and development i n  t h e  field of plutonium metallurgy continued i n  
support of the  Hanford 234-5 Building Operat ions and weapons development pro- 
grams of the University of Cal i fornia  Radiation Laboratory (Project  Whitney) . 
Details of these a c t i v i t i e s  are reported separately v i a  d i s t r ibu t ion  l i s t s  
appropriate t o  weapons development work. 

C. CUSTCME3 WORK 

Corrosion and Coatings 

11 Reactor Rear Face P i g t a i l s .  
from the rear  face of H Reactor i s  being evaluated. 

The corrosion of several  s t a i n l e s s  s t e e l  p i g t a i l s  
These p i g t a i l s  were cleaned 

on the  reactor  w i t h  Turco 4306 B ( a  sulfamic acid-sodium chloride-ammonium 
f luoride cleaner)  on September 23, 1957. 
reactor  November 18. 
any serious damage w a s  done t o  the  rear face piping by the  c leaner ,  The fat igue 
l i f e  of one of the p i g t a i l s  as determined on a fa t igue  t e s t  machine w a s  com- 
parable t o  a new p i g t a i l  under the  same conditions.  The examination of the pig- 
t a i l s  by an eddy-current t e s t i n g  device which is  being developed showed two pig- 
ta i ls  with possible  corrosion a reas .  
l o  graphic technique s . 

The p i g t a i l s  were removed from the 
The purpose of t he  invest igat ion i s  t o  determine whether 

These areas  a r e  being evaluated by metal- 

Radiometallurgical Examinations 

The examination, requested by I P D  Process Analysis 
Operation, of four hot spot f a i l u r e s  from KE Reactor w a s  continued. All of the 
slugs are 1/2" cored natural  uranium, canned i n  1245 aluminum a l loy  jackets .  
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Failure No. 831 was one of two slugs selected for detailed examination. 
was irradiated in tube 1480-KE to an exposure of 532 MWD/T, at an average 
tube power of 1092 KW. 
zone for metallographic examination. The Jacket was found to be severely 
undercut for about two-thirds of the circumference. The uranium within the 
undercut portion reached temperatures well above the beta transformation 
temperature, while that in the bonded zone did not exceed this temperature. 
A large group of macro-voids was observed between the edge of the core and 
hot spot. Numerous micro-voids were also found distributed throughout the 
heat-affected zone. 
growth of fission gases at temperatures estimated to be in excess of 900 C. 
No evidence of melting was observed. 
by this slug and the consequent formation of fission gas bubbles in the uranium 
appear to be responsible for the release of radioactive gases in the reactor 
storage area which was observed following the discharge of this piece. 

It 

A transverse wafer was sectioned from the hot spot 

These voids apparently resulted from the nucleation and 

The unusually high temperatures-reached 

Additional iron analyses of 1245 aluminum jacket samples from hot spot failures 
were completed by Analytical Chemistry. The results are tabulated below: 

Failure 
No. Tube No. 

Exposure, s Wt. $ Fe 

831 148O-m 532 Alcoa 0.21 
863 3572-DR 208 Hunter-Douglas o .17 

Examination of Ruptured Slug from 1178 KE (RM 202). 
ruptured slug from 1178 KE cmpleted, IPD requested examination of a second 
non-ruptured slug with similar in-reactor experience to determine whether beta 
phase transformation temperatures were reached in the core. 
slug was irradiated to 515 MWD/T in 2374 KW and was discharged August 27, 1957. 
The slug was badly warped for a distance of 3-3/4 inches from the cap end. 
Maximum warp was 60 mils f 1C m i l s  at two and one-fourth inches from the cap 
end. Metallographic examination of a wafer removed from the center of the slug 
revealed an area 0.425 inch in diameter at the core of the slug which had oper- 
ated at or near uranium beta phase temperatures. 
cross hatched with both macro and micro cracks. 

With examination of the 

The non-ruptured 

The recrystallized area was 

Metallography Service 

Laboratory tests have been completed on the Buehler automEtic polishing attach- 
ments which are mounted in a glove box to facilitate polishing of metallographic 
specimens of l o w  to moderate levels of radioactivity. 
ished to a specular finish successfully with the machines; however, aluminm and 
other soft metals require that an additional manual polishing step of five to 
ten minutes duration be used. This should not pose any problems of radiation 
over-exposure to the operators' hands, however, since generally adequate shield- 
ing is afforded by the bakelite mounting material used to contain the specimens. 

Most metals can be pol- 
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Samples Processed During the Month 

Total samples processed: 148 

Photographs : 

Micrographs 146 
Macrographs - 58 

Tota l  204 

The following Trips and V i s i t s  Reports apply t o  a c t i v i t i e s  on 2000, 3000, and 
4000 programs. 
in  HW-54284 A2. 

Technical a c t i v i t i e s  on the 4000 Program are reported separately 

Manager, Reactor and Fuels Research 
and Development Operation 

FW A1baugh:kb 
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PL'VTONrJEI RECYCLE PROXAM 

MONTHLY RFPORT - DECEMBER 1957 

REACTOR & FUELS RESEARCH & DEVELOPMENT OPERATIaN 

Plutonium F'uels Develoment 

Al-Pu Alloy Capsules f o r  !E'R I r r ad ia t ion  (5EH-3-24). 
one with an A1-12 w/o Si-1.65 w/o Pu a l loy  core and one with an A1-1 .65  W/O PU 
a l loy  core, a r e  present ly  being i r r ad ia t ed  i n  the  MTR as pa r t  of t h e  GEH-3-24 
t e s t .  I r r ad ia t ion  and examination of two similar capsules &=been completed. 
The two capsules are being i r r ad ia t ed  i n  a f lux  of 2.9 x 10 
As of December 1, 1957, t he  t o t a l  exposure on the capsules was estimated t o  
be 6.01 x lo2' nvt and 6.97' x 102O nvt  or  about 40 per cent burn026 of the Pu 
atoms. 
a Pu atom burn-out value of about 50 per cent.  

Two Zircaloy-clad capsules, 

nv or grea te r .  

The o r ig ina l  goal was t o  obtain a t o t a l  of about 7 .5  x 10 nvt or 

Because of d i f f i c u l t i e s  encountered i n  the  radiometallurgical examination 
during the  dejacketing operation on the  i n i t i a l  pa i r  of i r r ad ia t ed  capsules, 
four dunany capsules ( s t a i n l e s s  s t e e l  cladding and A1 cores) were fabr ica ted  t o  
evaluate various dejacketing schemes p r io r  t o  the  next i r r ad ia t ed  capsule examina- 
t i on .  Two of the  cores were a s l i p  f i t  i n  t h e i r  respect ive tubes and two were 
a shr ink f i t  (0.0005 -- 0.0015 inch in te r fe rence) .  

Al-Pu Alloy Clusters f o r  U R  I r rad ia t ion .  The four-rod c lus te r  w i t h  swaged 
Al cores, Zircaloy-I11 tubes,  Zircaloy-I1 end caps, and s t a in l e s s  steel  rod 
holders or spiders  was examined after 19 days exposure t o  240 C pressurized 
l i g h t  water coolant (pH 4.5)  i n  the  ELMO-7 loop f a c i l i t y .  Defini te  buff-colored 
bands were noted on the welded ends of a l l  tubes.  One tube which was welded at 
a d i f f e ren t  time than the  other th ree  sho-kfed the  corrosion product t o  a l e s se r  
degree. The bands covered the  OD of t he  tubes uniformly from the  end downward 
t o  a dis tance of about 5/16 inch. 
plus the  heat affected area on each s ide  of the  welded bead. No p i t t i n g  was 
detected.  It IS present ly  bel3eved t h a t  i n su f f i c i en t  atmosphere pur i f ica t ion  
during t h e  welding s t e p  may have contributed t o  the formation of the buff-colored 
bands. The c lus t e r  was recharged i n t o  the loop t o  continue the t e s t  which i s  
scheduled t o  run 50-60 days i n i t i a l l y ,  and ?hen t o  a t o t a l  of 120 days. 

This zone roughly approximates the  weld bead 

Two, four-rod c lus t e r s  with Al cores and s t a in l e s s  steel cladding and rod holders 
are being prepared f o r  hydraulic t e s t s .  One c lus t e r  was completed and-delivered 
for  t e s t i n g  and the  completed rods f o r  the  second c lus t e r  a r e  ready f o r  f i n a l  
assembly. 
and t h e  f lux  monitoring c lus t e r  f o r  t h e  305 p i l e  tests are under fabr ica t ion .  
The ~ l - 8  w/o Pu and Al-12 W/O si-8 w/o Pu a l loy  cores fo r  t h e  p i l e  ' tes ts  have 
been cas t  and machined, analyzed? and a re  being dimensionally inspected. 

Zircaloy jacketing components f o r  t he  two c lus t e r s  t o  be i r r ad ia t ed  

UNCLASSIFIED 
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Casting of .AI.-Pu Alloys. Several Al-Pu a l loys  were cas t  a t  700 C i n t o  1/2 inch 
diameter rods from which t e n s i l e  specimens will be machined f o r  mechanical 
propert ies  determinations. The composition of t h e  cas t  a l loys was Al and A1-2, 
-4, -6, -8, -10 and -13 w/o Pu. However, s ince  center l ine  shrinkage voids 
occurred inp los t  of t h e  rods, the a l loys  will be recas t  a t  a lower temperature 
i n  order t o  eliminate t h i s  problem. 
diameter by 8 inches long,were cas t .  Radiographs of t w o  of the b i l l e t s  showed 
very few i n t e r n a l  voids. 
analysis  r e s u l t s  of samples taken from various sect ions of the  b i l l e t s  have not 
been completed. 

Three extrusion b i l l e t s ,  2-3/8 inches i n  

The t h i r d  b i l l e t  was not radiographed. Chemical 

Pyrometallurgical Techniques. 
s t i t u t i n g  irradiated Pu bearing f u e l  elements through separation of a pU bearing 
phase from the  principii al loying elements. 
t i o n  i n  the  Al-Pu a l loys  are: (1) slow cooling of t h e  molten a l loy  through the  
two-phase ( l i q u i d  plus Al) region i n  which primary c rys t a l l i za t ion  of Al occurs 
u n t i l  t he  l iqu id  reaches the  eu tec t i c  composition (about 13 W/O Pus, and 
(2) adding an element t o  t h e  molten Al-Pu a l ioy  t o  form a high melting Pu phase 
which p rec ip i t a t e s  out of solut ion.  
sedimentation or  f i l t r a t i o n .  
through t h e  l i qu id  plus Al region. 
f irst  and last t o  so l fd i fy  t o  determine the degree of segregation. 
analyses have not been received on these samples. 
m e l t  of A1-1.7 W/O Pu a l loy  i n  order t o  reduce the melting point of the  a l loy  and 
form a high melting Pu phase which should p rec ip i t a t e  and s e t t l e  i n  the solut ion.  
Chemical analyses of samples taken from t h i s  melt have not been received. 

Pyrometallurgy o f fe r s  several  methods of recon- 

Two methods of obtaining segrega- 

"he Pu phase may be separated by l iquat ion,  
Two melts of Al-1.7 W/O Pu a l loy  were slowly cooled 

Samples were taken from sect ions which were 

S i l icon  w a s  added t o  a t h i r d  
Chemical 

Vacuum In jec t ion  Casting. 
vacuum in jec t ion  cast ing the core mater ia l  d i r e c t l y  i n t o  the jacket is being 

A method of fabr ica t ing  Pu containing f u e l  elements by 
- 

developed. One type of in jec t ion  cast ing apparatus present ly  being evaluated 
employs The 
a i r  l i n e  t o  the pressure vesse l  on t h i s  equipment was a l/4-inch pipe and the 
t i m e  required t o  pressurize  the chamber t o  30 psig was 10-15 seconds. It was 
found tha t  the Al would sometimes f rPeze  before f i l l i n g  the  tcbe.  An air 
receiver  or  accumulator i s  being in s t a l l ed  which will increase the volume of 
a i r  flow and, hence, decrease t h e  time requir2.j. t o  pressurize  the  chamber. 
Another type of in jec t ion  cast ing apparatus which a l s o  uses a i r  pressure to 
displace molten Al i s  nearly completed and w i l l  be mraluated when it i s  avai lable .  

air  pressure t o  force molten Al in to  1/2-inch diameter tubing. 

Mechanical Pressure In jec t ion  Casting. 
pressure in j ec t ion  cast ing of Al-Pu f u e l  elements i s  progressing> 
cylinder has been reworked and the  clearance bgtween the  pis ton an& the  cylinder 
walls i s  now sa t i s f ac to ry .  Ef fec t ive ly  cooling t h e  lower portion of the cast ing 
cylinder and t h e  hydraulic cylinder head seems t o  present the grea tes t  problem 
a t  t h i s  t i m e .  I n i t i a l l y ,  cooling c o i l s  were smitted,  however, it i s  now obvious 
tha t  cooling of the hydraulic cylinder connecting rod i s  e s sen t i a l .  
c o i l s  Will r e l i eve  the  heating problem. 

The development of a me thd  of mechanical 
The cast ing 

Cooling 
Raaiographs of the three-foot sect ion 
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of pressure cast rods showed porosity at the top of the casting. 
however, was sound, indicating that the melt first froze in the casting tube and 
that molten metal was forced into the shrinkage cavities as solidification 
progressed downward. 

The bottom, 

Extrusion Program. 
fabrication of fuel elements for MTR irradiation. 
500 C through a shear die and over a French mandrel. 
extruded external and internal surfaces was very good. 
3/4-inch diameter was extruded,using the same billet temperature of 500 C. 
A1-U alloy extruded the same as normal cast 2s aluminum. 
pressure sensing and recording instrumentation equipment will not be attempted 
until the modifications for increasing the capacity of the extrusion press from 
125 tons to 284 tons are completed. 

Aluminum tubing has been satisfactorily extruded for use in 
The tubing was extruded at 

The finish on the as- 
An A1-1.65  w/o U rod 

The 
Installation of the 

Zircaloy-I11 Tubing for PRPR Fuel Element Development. The six sections of 
Zircaloy-I11 tubing received from Wolverine Tube Company for PRPR fuel elements 
have been under continuing examination. 
is being made. 
The Radiographic Testing Operation issued a report with the results of their 
radiographic examination and eddy current testing of the six tubes for side wall 
defects and irregularities. The summary is as follows: 

Spectrographic analysis of the material 
The tubing is also being analyzed for oxygen and hydrogen content. 

Radiographic Examination 

Rejects - 2 tubes (excessive die and gall marks) 
Questionable Rejects - 3 tubes (die and gall marks) 
Satisfactory - 1 tube (moderately die marked) 

Eddy Current Test 

Satisfactory - 6 tubes 
The spot check radiographic examination covered 32 degrees of the total 
circumferential area of 360 degrees. 
examined. 

A total of 240 lineal feet of tubing was 

Welding-Developnent. The final closures and assembly of the NPD type l9-rod 
cluster fuel element containing Al core material and stainless steel jackets have 
been completed. This fuel element w i l l  be used for hydraulic testing studies. 
A tungsten inert gas spot welder has been installed and put into operation for 
joining the split length end fuel rod holders on the four-rod cluster type fuel 
element assembly. 

Experiments have been initiated to determine the feasibility of cold welding Al 
for cladding flux monitoring samples. 

Fabrication of a portable dual purpose inert gas and vacuum welding chamber is now 
underway. This device serves the same purpose as the vacuum welding box; however, 
it is much smaller and cheaper to construct. 

UNCLASSIFIED 
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F a c i l i t i e s .  Ce l l  1 has been cleared of process equipment, the  f loors  have been 
resurfaced and ven t i l a t ion  and f i l t e rs  are being provided, 
extrusion press,  and two rod s t ra ighteners  w i l l  be b c a t e d  i n  t h i s  space. The 
oxide preparation hood i n  Cell 5 is being ac t iva ted  and the  hydrogen s in te r ing  
furnace Will be attached t o  t h i s  hood. 
for  t he  operation of t h i s  furnace w i l l  then be in s t a l l ed .  

The swage, 

Necessary sa fe ty  devices and control lers  

Long tube furnaces are required f o r  annealing PRP-type f u e l  elements. 
prototype furnace has been mocked-up t o  determine the  f e a s i b i l i t y  of heating such 
a furnace by passing a high current through the tube. The equipment consisted 
of a 56 amp, 220 v o l t  auto transformer t o  feed the  primary s ide  of a step-down 
transformer. The maximum current output of the second c o i l  of the  step-down 
transformer is  2000 amps a t  6-5 vo l t s .  
0.120-inch wall was connected t o  copper bus bars  and three-inch th ick  M g O  pipe 
i n s t a l l a t i o n  was placed around the  tube for  10 f e e t  of i t s  length.  Ten f ee t  
of the  tube was used t o  car ry  the  current load and approximately 8 f e e t  of t h i s  
length was unifromly heated t o  1200 F from room temperature i n  less than one hour. 
This seems t o  be a successful and simple methad of heating a tube furnace. An 
insu la t ing  l i n e r  will be required fo r  annealing high conducting materials such as 
aluminum. 

A 

A &-inch OD tube, 12-feet long with a 

Plutonium Fuels P i lo t  Plant .  
Plant by Construction Engineering Operation were reduced t o  a base minimum about 
November 1st due t o  lack of funds. This s i tua t ion  has continued through December 
and all design e f f o r t s  will be suspended January 1, 1958, i f  new funds a r e  
not made avai lable .  Schedules made i n  advance of November 1 axe now unrea l i s t i c  
and new schedules will have t o  be drawn up Then funds again become avai lable .  
The engineering ass i s tance  provided by PMO has been continued during t h i s  period. 

Design e f f o r t s  on the Plutonium Fabrication P i lo t  

UO, Fuel Development 

Swaging of Uranium Dioxide. 
materials by swaging of fers  promise as a method of f u e l  element fabr ica t ion  a t  
reduced cos ts .  I n  previous s tudies  x i t h  a No, swage, 30, dens i t ies  of approxi- 
mately 90 percent of the  theo re t i ca l  were abtairxd by smgfng pre-sintered and 
ground U02 powder contained i n  ;ne-inzh O u 2 .  s t s i n l e s s  s t e e l  tubing having a 
0,060 inch w a l l  thickness.  
O.D. Zircaloy-3 tubing having a Q.C!;<2 ,all frequently have led t o  ruptures as 
the  dens i ty  of the  VO 
d i f f i c u l t y  apparently was caused by the  ;ontined e f fec ts  of mrk hardening, 
defect ive mater ia l ,  and the  thinness of the tubing-  Attempts to anneal the 
Zircaloy between swaging passes have not eliloinated such ruptures.  
i n  swaging the  t h i n  cladding mater ia l  suggest the d e s i r a b i l i t y  'GI? "inverted" swages, 
which may exert  less stress on the  swaged mater ia l .  
by the  Sutton Engineering Campany, specimens o f  one-inch 0,D. were successfully 
reduced t o  0.563-inch OO2* i z1  a s i n g l e  Fass t h r x g h  a Farmer-Norton '+-die, 
stationary-spindle : inverted'  staging ma:hine 

Simultaneous compaction and cladding of ceramic 

Effor t s  t a  dupli.--af,e t h i s  r e s u l t  w i t h  one-inch 

powder apprmches $1-85 percent of the  theo re t i ca l -  This 
2 

Z i f f i c u l t i e s  

I n  a demonstration experiment 
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The fabrication of relatively large sintered and ground UQ2 contained in stainless 
steel also was swaged in the No. 8 Fenn swaging machine in Building 314. 
final pass was made through a l.@O-inch die and resulted in an element. having 
an outside diameter of 1.456-1.487 inches. 
was 85 percent of the theoretical. 
discontinued until a feeding mechanism and improved dies are obtained. 
smaller swage can be used for the cladding studies now being emphasized. 

The 

The density of the U02 after swaging 
Further studies with this swage w i l l  be 

The 

Fabrication of Uranium Dioxide by Combined Pressing and Sint.ering. 
of uranium dioxide under pressure as a means of fabricating high density UOg has 
resolved itself to a problem of obtaining a die material able to withstand 
desired pressures and temperatures. Inconel dies gave indications of satisfactory 
performance if a suitable design is used. 
sufficient pressures. 
die materials e 

The sintering 

Graphite did not permit the use of 
Alumina and Graphitar are being investigated as possible 

Isostatic Pressing of Extruded Rods. 
frequently have voids and cracks at their centers after sintering, because of 
density gradients across the diameters. Photomicrographs of sintered, isostatically 
repressed, extruded rods, and of sintered extruded rods which were not isostatically 
repressed, reveal that the grain size in the isostatically pressed rods is larger 
than in the extruded rods, and that the extruded rods have many small cavities 
which are not found in the isostatlcally repressed rods. Porous, sponge-like 
areas are sometimes found in both materials, but the density of the UO in these 
areas is much less in the extruded rods than in the isostatically reprzssed rods. 
A much higher quality U02 element is obtainable by isostatic pressing. 

Uranium Dioxide Powder F-reparation, Fabrication of sintered uranium dioxide fuel 
elements to specified densities requires accurate control of oxide particle size, 
cold-pressing pressure, and sintering temperature. Particle size control of 
the uranium dioxide powder to be used in preparing fuel elements for the PRPR w i l l  
be obtained initially by using a continuous ball mill and air classifier unit. 
Equipment for this purpose was installed and operated successfully during the 
past month. Preliminary experiments with the equipment produced 7 pounds per 
hour of oxide that was cold-pressed at 20 TSI and sintered at 1600 C to 93 percent 
of the theoretical density. Optimization ofthe equipment is expected to increase 
the rate of production of a suitable oxide powder. 

Uranium dioxide rods fabricated by extrusion 

Sintering Studies. 
reduction treatments has been used to lower the sintering temperatures required 
to produce high density U02 shapes. 
were used to increase U02 sintered densities. The most significant result 
was an increase of 16 percent in the theoretical density of untreated "PWR 
grade" U02 powder with a 0.75 U/O addition of Ti02- 
evaluate smaller additions of Ti0 

Activation of U02 powders by ball milling and oxidation- 

During the past month Ti0 additions 2 

Studies are planned to 
to U02 powders. 2 
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Vacuum Cast Zircaloy-2 End F i t t i ngs .  
nested tubular f u e l  elements is  found i n  the  end f i t t i n g s .  
method f o r  fabr ica t ing  Zircaloy-2 end f i t t i n g s  may be vacuum casting. 
of vacuum cas t  pa r t s  recent ly  ordered from Oregon Metallurgical h’oducts have 
been received and appear t o  be of excellent qual i ty .  
and densi ty  of these u n i t s  are being determined and compared t o  those of par t s  
fabr icated from bar stock by machining methods. 
appears very encouraging fo r  small quant i t ies  of t es t  element f i t t i n g s ,  as ire11 
as f o r  production quant i t ies .  
as tests are completed, 

A subs tan t ia l  par t  of the  cost  of massive 

Two sets 

The s t r u c t u r a l  prapert ies  

An economical production 

This method of production 

Results of t h e  t e s t i n g  program w i l l  be reported 

Welding Development. 
Recycle Progfam requires  a support system t o  accurately f i x  the  locat ion of the 

The tubular f u e l  element being developed for  the Plutonium 

several  components within the  f u e l  element. 
three rib-type supports attached 120 degrees apar t  around the  jacket .  
lapping res i s tance  spa$ 
spec ia l  j i g  and welding head has been constructed and several  t e s t  specimens have 
been fabricated.  
water and other specimens are being checked for  atmospheric gas content i n  the  
weld region. From the  r e s u l t s  obtained t o  date by t h i s  method it appears t h a t  
t h i s  application may be developed i n t o  a su i tab le  method of a t taching supports. 

The support system consis ts  of 
Over- 

A 

The test  specimens are now being corrosion tes ted  i n  680 F 

welding i s  being evaluated for  t h i s  application. 

External Pressure Resistance of Large Diameter, Thin WBlled, Zr-2 Tubing. A 
test  was conducted t o  determine the  maximum permissible void space gap i n  a 
3.058 inch diameter by 0.030 inch w a l l  Zircaloy-2 tube subjected t o  PRPR 
operating temperature and pressure. A sect ion of the tubing, 6-3/4 inch 
long, was loaded with a t i g h t  f i t t i n g  {0.003-inch diametral clearance) mandrel 
which contained a se r i e s  of evenly spaced, deep, circumferential  grooves, 
0.650, 0.500, 0,375, 0,250, 0.125, 0.065, and 0,032 inch wide. Caps were 
welded t o  each end of the tubing and the  e n t i r e  assembly was autoclaved at 
1075 p s i  and 553 F fo r  20 hours. 
0.250 inch. 
reduction i n  diameter of approximately 0.008 inch. 
cladding i n t o  gaps smaller i n  width than 0,250 inch. This indicates  t h a t  (1) small 
edge chips are permissible on t h e  uranium dioxide core pieces, and ( 2 )  void space, 
which is necessary i n  the  f u e l  element t o  permit expansion of t he  ?J02 under 
i r rad ia t ion ,  may not  permit collapse of the cladding i f  the space is  uniformly 
d is t r ibu ted  along the  length of the f u e l  mater ia l .  Further ex-reactor s tudies  
a re  being completed, and i r rad ia t ion  t e s t s  a r e  being planned. 

The cladding extruded in to  gaps wider than 
Intrusion in to  the 0.250 gap was barely perceptible and showed a 

There was no intrusion of 

Fission Gas Release frcm TYO, Powders. 
fue l  costs  is concerned with evaluating the  i n -  and ex-reactor behavior of 

One o f  the e f f o r t s  t o  rad ica l ly  decrease 

unsintered powders, e i t he r  loosely compacted 3r compacted by swaging, 
case, f i s s ion  gas re lease  i s  a possible l imitat ion.  The extent of f i s s ion  gas 
re lease as a function of burnup i s  one of the  most important o f  a number of 
variables.  
the  MTR f o r  one and two cycles ,  S t a t i s t i c a l  analysis of the r e su l t s  reveals t ha t ,  
wi th in  the  l i m i t s  of experimental e r ro r ,  there  is  no evidence of any increase i n  

I n  e i ther  

Sixteen capsules containing loosely packed U02  were i r rad ia ted  i n  
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the  quant i ty  of f i s s ion  products released, as a f u n c t i m  of exposure. 
nei ther  of tm  groups of samples havlng degrees of enrichment varying by a fac tor  
of 2, indicated any inzrease of released f i s s i m  gas as a r e s u l t  of doubling the  
exposure i n  the M'R. The e f f ec t s  of other var iables  such as surface area, 
packing dens i t i e s ,  and degree of enrinhment a r e  being analyzed, but the analysis  
will not be completed u n t i l  accuraze b u n u p  analyses a r e  avai lable .  Other 
rad ia t ion  experiments prabahly w t l l  be necessary t a  separate a surface area 
e f f ec t  from other fac tors ,  and t o  dete,-minr whether e x p s u r e  becames a 
s ign i f icant  var iable  at extremely high b w m f s o  

I n  f ac t ,  

High Temperature Character is t ics  af VQ,. &termination of the volume change i n  
U02 upon melting i s  desirable  f o r  sa fe  design af f u e l  elements. A glass  enclosed, 
induction heating furnace has been assem-tled and vacuum leak tested. Tungsten 
pycnometers, rad ia t ion  shields ,  and 3C2 specimens have been fabricated fo r  U02 
melting s tud ie so  Solar furnaces and the  recent ly  developed plasma j e t  furnace 
a l so  have been cmsidered as heat souLee  f o r  high temperature 302 s tudies .  
A fourth p o s s i k i l i t y  i s  a carbcn-arc image furnace, a model of which has been 
constructed and i s  now being evaluated. 
diameter paraboloidal mirrors,  24.0 inches apar t  and enclosed by a t r a n s i t e  
box. The mirrors a re  so  arranged t h a t  when a carbon a rc  i s  placed at the foca l  
point of one of the  mirrors,  energy i s  focused onto the  substance t o  be heated 
a t  the  other mirror.  Preliminary experiments, using a rc  carbons 0.250 inch i n  
diameter, drawing 100 amperes and operating a t  52 vol t s ,  produced furnace 
temperatures of appr'oximately l 5 O O  C. Extrapolation of t h i s  da ta  indicates  
t h a t  1 5  KW w i l l  be necessary t o  prsdme a furnace temperature of 3300 C .  
ment i s  being designed t o  operate under these cmdi t ions .  

The un i t  cons is t s  of two six-inch 

Equip- 

Thermal Conductivity of UO;. 
of U02 i s  one of the most debated subjects  i n  the  702 f i e l d .  Arrangements have 
been made with the  I r r a d l a t i m  Testing Operation t o  have a number of t e s t  elements 
i r r ad ia t ed  a t  Hanford. Assembly of the  t jes t  elements i s  nearing completion and 
the  wri t ing of a production t e s t  w a s  comFleted. 
Ba t t e l l e  Memorial I n s t i t u t e  t o  determine the  thermal conductivity 3f the  i r rad ia ted  
and unirradiated UGg specimensu 

The e f f e c t  of i r r ad ia t ion  on the  thermal conductivity 

Arrangements were made with %ne 

Oxide-Fuel Elements. I f  the  ri'c supports ori the  tubular  oxide f u e l  rods f o r  
the  PRPR could be removed, fabr ica t ion  prchlems of the  cans would be reduced. 
When the  rods a r e  supported from the top they a r e  mechanically s table;  but should 
they def lec t  due t 3  fabr ica t izn  inaccuracy c'r 3perational changes, a thermal- 
mechanical i n s t a b i l i t y  may a r i s e  * 
i n s t a b i l i t y  i f  i t s  d e f l e c t i m  due t o  a per ipheral  temperature gradient i n  the 
clad i s  greater  than the  f u e l  element def lec t ion  needed t o  cause t h i s  temperature 
gradient.  In  order t o  test  fo r  i n s t a b i l i t y ,  one assumes a v i r t u a l  temperature 
gradient and ca lcu la tes  the  corresponding def lect ion.  
t o  t h e  v i r t u a l  temperature gradient causes a temperature gradient i n  the  clad 
greater  than the  v i r t u a l  gradier;t, the  f u e l  element i s  unstable.  Assumlcg 
channeled flow i n  a tubular f u e l  element n t h  a rod diameter equal t o  the  or igfna l  
diameter plus twice the  eccent r ic i ty  at b u n m t  flow condition, the center rod 
of the F'RPR tubular f u e l  element would be imstalile i f  at  l e a s t  m e  cen t r a l  spacer 
were not added e 

A fue l  element has a thermal-mechanical 

If t h e  def lec t ion  due 
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Further complications arise i n  a f u e l  element which i s  eccentric due t 3  manu- 
fac tur ing  inaccuracies o r  def lec t ions  caused by i r r ad ia t ion  behavior. 
cases, an i n i t i a l  def lect ion causes temperature gradients which c rea te  fur ther  
deflection. No s t a b i l i t y  calculations have been made f o r  t he  thermal-mechanical 
s t a b i l i t y  of i n i t i a l l y  def lected fuel elements. 
e f f e c t s  of bending should a l s o  be included as an i n i t i a l  def lzc t ion  as w e l l  as the  
above possible defects.  
thermal, and hydraulic s t a b i l i t y  should be performed. The r e s u l t s  of these 
investigations Will be included i n  Chapter 800 of the  proposed Fuel Element Design 
Handbook. 

In  these 

I n  horizontal  f u e l  rods, t he  

Further work on t h e  combined e f f e c t s  of mechanical, 

Thermal-Hydraulic Studies 

Progress continued i n  i n s t a l l i n g  the  piping fo r  the  PFPR calandria and moderator 
mockup i n  185-D.  
i s  approximately 10 percent complete. 

This piping work, which i s  being performed by Minor Construction, 

A small veloci ty  measuring instrument was developed t o  measure the  moderator flow 
d i s t r ibu t ion  within t h e  calandria mockup. The instrument cons is t s  of a s m a l l  
propeller arranged such t h a t  each revolution w i l l  be counted by breaking continuity 
between a l i g h t  source and a photocell. Preliminary ca l ib ra t ion  indicates t h a t  
t he  meter will measure ve loc i t i e s  as low as 0 .1  foot  per second. 

A search of t h e  l i t e r a t u r e  concerning subccaled bo i l ing  burnout was conducted i n  
an e f f o r t  t o  determine the  bo i l ing  burnout conditions f o r  t he  PRPR f u e l  elements. 
L i m i t e d  calculations indicated subcooled burnout i s  highly improbable f o r  the Mark 
and I11 tubular f u e l  elements. Upon loss  of flow or  increase i n  heat f lux,  it i s  
l i k e l y  t h a t  bulk boi l ing conditions would be established before t h e  element 
experienced subcooled burnout. This means t h a t  the  subcooled boi l ing burnout 
l imi ta t ions  do not apply t o  the  tubular f u e l  elements and a t t en t ion  should be 
focused on burnout under bulk bo i l ing  conditions. 
latter conditions are qui te  scarce.  

Data which apply t o  these 

I1 

Design T e s t  Proposal FR-1C. 
mockup of t he  Mark I1 f u e l  element f o r  experimental use i n  the  high pressure heat 

Work was continued cn building an e l e c t r i c a l  heated 

t r ans fe r  apparatus. Bids on purchase requis i t ions  f o r  mateyials were received and 
orders were placed although it appears t h a t  construction of t h i s  tlxee-piece element 
w i l l  be qui te  d i f f i c u l t .  Tolerances on dimensions must be c l a se  and it i s  d i f f i c u l t  
t o  get manufacturers t o  bid on the  materials Re,-essary t o  match t h e  e l e c t r i c a l  
res i s tance  of the  tes t  section t o  a value necezsary f o r  use i3 the  experimental 
apparatus 

Coolant Systems Development 

Report HW-53672, issued during the  month, ccntains recommendations f o r  the optimum 
pH f o r  PRPR coolant and moderator i f  aluminum process tu'res a re  used. The 
calculations were based on the da ta  obtained from H Loopc ;n view jlf t he  recent 
s tudies  concerning t h e  e f f e c t  of extended aluminum surfaze, these recomecdations 
may be unduly conservative. This was pointed out  i n  the  repor t .  A reviev was made 
of the l i t e r a t u r e  r e l a t i n g  t o  chloride s t r e s s  3orr3s;oil 3f materials cansidered 
for PRPR. A review of crevice corrosiDn and galvanic 2orrosion i s  2ont;nuing. 

LTNiiLASSTFiED 
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A test is being started to determine corrosive effects of decontaminating solu- 
tions on PRPR component materials under static conditions and sub-boiling 
temperatures 

Examination of the Zircaloy-3 clad mockup of the Pu-A1 four-rod cluster proposed 
for irradiation testing in KER has shown evidence of corrosion on all but one end cap 
weld. Corrosion was indicated on the tubing cladding in all weld affected areas. 
Also,approximately 180 degrees R r l l  length of all cladding tubes but .one showed 
evidence of corrosion. Test conditions were 2LO C, 775 psi, 4.5 pR. Examinations 
after 280, 450 and 565 hours of testing indicated a steady build-up of corrosion 
products 

Mechanical Equipment Develapment 

Design Test PR-29 - Calandria Characteristics. 
calandria and the moderator storage tank is being fabricated and installed. 
evaluation of the necess&-y fnstruments to perform the moderator dump tests and 
the moderator level control tests continued during the month. 
date of this design test is being re-evaluated. 

The connecting piping between the 
The 

The campletion 

Design Test PR-24 - Calandria Shroud Tube Bellows. The bellows flexure test was 
re-run using the required flexure. One bellows failed in the convolute section 
after 7500 cycles. Tests on the feasibility of re-welding the bellows have been 
delayed until the receipt of shroud tubes. Proposals are being prepared for 
bellows corrosion tests. 

Design Test PR-25 - Shroud Tube Collapsing Pressures and Installation. 
of a suitable experimental facility to determine collapsing pressures was completed 

The design 

and fabrication begun. 
for the installation tests. 
was started. 

A purchase requisition was prepared for the aluminum plate 
Preparation of a proposal outlining the design test 

The test completion date is March 1958. 

Design Test PR-50 - Reactor Piping Seal Testing. 
of this design test is April 1958. 

The revised completion date 

Seal No. 1 - Inlet jumper to inlet piping connection, Seal No. 7 - Outlet jumper 
t o  outlet nozzle connection, and Seal No. 8 - Outlet jumper to outlet header 
connection. All three of these seals are 1-3/4 inch flared tubing fittings. 
Difficulty was experienced in obtaining acceptable flares for these seals. An 
appropriation request was prepared and is being processed to purchase a power 
flaring machine e 

Seal No. 2 - Inlet jumper to process tube connection. Twelve flares were 
fabricated for the test assembly before four successful flares were secured. 
The flares were hydrostatically tested to 3000 psig and required TOO ft-lbs of 
torque to seal. These flares were fabricated by hammering the tubing into 
a 37-1/2' die, polishing with a valve seat reaming tool, and then annealing. 

UNCLASSIFIED 
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Seal No. 3 - Inlet gas seal. The work on this seal has been completed. 

Seal Mo. 4 - Process tube to outlet nozzle. 
tested to 3000 psig. 
torque had no leakage. 
had a very slight leakage above 2500 psig. 
month on Test Assembly B which w i l l  use nickel gaskets. 

Test Assembly A was hydrostatically 
End LA employing a flexitallic gasket with TOO ft-lbs of 
End 2A employing a delta gasket with 800 ft-lbs of torque 

There was no progress during the 

Seal Mo. 5 - Nozzle cap seal. 
of 280 hours. 
employing a flexitallic gasket with 100 ft-lbs of torque per-bolt had no leakage. 
End 2A employing a self-energized "0" ring has an initial torque of 100 ft-lbs 
per bolt. 
to 125 ft-lbs torque, gross leakage stopped. 

Cap Assembly A was tested on ELMO-7 for a period 
This test was an isothermal run at 460 F and 775 psig. End LA 

After 160 hours of testing leakage was evident. After re-tightening 

Seal Mo. 6 - Outlet gas seal. 
manufacturers on the type of packing to be used in this seal. Dura Metallic 
Type D and Johns Mansville Style 873 were ordered. 

Recommendations were received from various packing 

Design Test PR-51 - Reactor Piping Structural Integrity. The revised completion 
date of this design test is July 1958. 
been delayed due to the lack of a firm design on the jumper arrangement. During 
the past month, the design of the jumper flexing machine proceeded. The design 
is now 95 percent complete. 

Progress on most portions of the test has 

Fabrication of the machine w i l l  start early in January. 

Design.Test PR-63 - Process Channel Leak Detection Facility. 
electrically heated test facility was started. The completion date of this design 
test is July 1958. 

The design of an 

Other Activities 

Single Tube Prototype Facility (Phase I). 
on December 12 until the long term delivery components of the facility are received. 
It Is anticipated that construction will resume by February 1, 1958. 
is now approximately 32 percent complete. 

Construction wcjrk was temporarily halted 

The facility 

Single Tube Prototype Facility (Phase 11). 
dur%ng the first week of January. Procurement of materials and equipment is 

The design is scheduled for completion 

proceeding through Construction Operation channels. 

Components. Process Pump - The vendor is delaying construction of the pump at 
Our request until a final decision is reached on the horsepower rating of the 
motor. 
on December 1.9. 

14 Inch Gate Valve - The order was placed with the William Powell Company 
Delivery of the valve is scheduled for July 1958, 



UNCLASSIFIED A2-11 HW- 54284 

Eight Inch Check Valve - The requisition for this valve with an option clause 
for two additional valves was re-written. A specification was added that the 
valve must open with 0,16 psi pressure drop for a flow of 370 gpm. 
are now being obtained from Construction Engineering Operation and Advance Engineer- 
ing Operat ion * 

Comments 

Injection Pump - Revised quotations were received and are being evaluated. 
the injection method of cooling the process pump seals is not being planned now, 
the injection pump is needed to maintain the water volume in the Single Tube 
Prototype Facility (Phase 11) during the 45 minute cool-down period. 
for this pump should be placed during Zanuary 1958. 

Although 

The order 

PRPR Inlet Piping Valves - Two l-1/2-inch Powell angle valves and one 2-inch 
Hammel-Dah1 angle valve with l-1/2-inch weld ends and with a l/b-inch drain valve 
incorporated were ordered. 
temperature facility. 

These valves will be tested on a high pressure, high 

Process Tube Develoment 

PRP Process Tubes and Jacket Tubing. 
process tubes. 
been completed and sample pieces are being evaluated. 

The last lot of seamless fuel-jacket tubing (sizes 0.505 inch, 0.598 inch, and 
0.938 inch I,Ds) has been shipped by the vendor. Nuclear Metals, Inc. has 
produced a few external ribbed tubes (0.750 inch 1 . D . ) .  
surface conditions appeared to be acceptable, the production of a good rib-to- 
tube bond requires additional development effort. Satisfactory progress has been 
made on fabrication of welded jacket tubing. Ten tubes have been received out of 
an order for 50 tubes in the 3-inch-diameter size range. 

Orders have been placed for ten prototype 
Experimental fabrication of tube flanges and tapered sections has 

Although dimensions and 

M-388 Extruded Fuel Jacket Tubing. 
extruded from M-388 aluminum alloy by Harvey Aluminum Company and delivered on-site. 
The cross-section of the ten-foot-long tubes is made up of a nominal 1.5-inch- 
diameter outer tube and a concentric nominal 0.6-inch-diameter inner tube with 
the two tubes being integrally connected by six equally spaced radial "spokes", as 
in a wheel; hence, the "wheel element" name for this tubing. The six radial 
compartments will be filled with U02 by the Ceramic Fuels Development Operation. 

Ten experimental compartmented tubes have been 

Corrosion of Aluminum-Nickel-Titanium Alloys 

It has recently been determined that some aluminum-nickel alloys with titanium 
additions corrode by a logarithmic rate process rather than a parabolic rate process. 
A series of aluminum alloys of varying nickel-titanium concentrations has been 
cast at Hanford, and additional samples have been received from the Kaiser Aluminum 
Corporation. These experimental alloys will be subjected to laboratory corrosion 
tests as part of a program of evaluating the optimum nickel-titanium concentrations 
for reactor operating conditions. 

UNCLASSIFIED 
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Plutonium Fuel Cvcle Analysis 

Cycle Analysis. 
program which will be carried out in the IBM 650. 
for determining the economics of fuel elements is nearly completed. 
treats in detail the fundmental bases for the study together with required 
refinements as w e l l  as the methods to be used in placing the study in a form 
suitable for IBM 650 calculation. 
negative dollar values for each of the plutonium isotopes. 
however, made only against plutonium-239 and 241. 

Work has progressed on the formulation of a fuel economics 
A rough draft on the methods 

This draft 

The program allows the use of both positive and 
Processing charges are, 

A study was started on the value of plutonium as compared with uranium-235 based 
on maximum attainable exposures in'several thermal reactorsu Successful completion 
of the study should allow the formation of accurate value ratios for various 
qualities of plutonium, both with itself and with various qualities ($ burnout) 
of uranium-235. U s e  is being made of existing machine codes for the IBM 650 
to determine the amount and quality of plutonium as a function of irradiation time. 

Generalized Plutonium Recycle Analysis. The G.P.R.  Code was used to examine the 
effect of process losses on reactor operation. 
for the PRPR using Mk fTb fuel elements, Using WestcottS notation for spectral 
index, r = 0.05, 0.07, 0.08, 0.10 percentage process losses of 0, 2, 4, 6, 8 and 
10 were examined at 80 C. 
200 C and 400 C were examined for process losses of 0, 2 ,  4, 6, 8 and 10 percent. 

The following cases have been run 

At a constant r = 0.08, temperatures of 20 C, 80 C, 

The closest case to PRPR operating conditions is r = 0.08, T = 80 C. 
one finds that at 5 percent process loss, there is approximately 500 MWD/T gain 
over the zero process loss case. At greater than 5 percent l o s s ,  the exposure 
begins to drop. 
6COO MWD/T. 
is about 3700 MWD,/T. 

For this case 

For a uniform loading Kith D20 reflector, the maximum exposure is 
For a spike loading, the maximum, -&ich also occurs near 5 percent loss, 

Investigation of the effective cross section for Pu-240 is underway with emphasis 
on the self-shielding factor. 

Fuel Element Invcstigatim, 
Mk IIa fuel element irradiated in an E-20 test loop in the NRU reactor has been 
completed. 
tion of 1200 KW indicated an enrichment only slightly less than natural uranium. 
This study was carried out at the request of the Fuels Development Operation, 

A t w o  grxp calculatisn of heat generation in a PRPR 

Calculation of the U-235 concentration to give an initial heat genera- 

Safeguards Analysis. 
the G.E. Reactor Safeguards Cmmittee on December 9 .  
comments by the Committee further study w i l l  be made of the effect of metal-water 
reaction following an incident+ 

The PRPR preliminary safeguards analysis was reviewed by 
As a result of questions and 

LTNCLASSIFIED 
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A revised study of the kinetic behavior of PRPR has been completed. 
first study was completed ( ~ ~ - 5 1 3 9 8 ) ,  a measured value for the metal temperature 
coefficient has become available. 
rescaled such that overloads would not occur on strong transients, hence giving more 
reliable data for the worst incidents. 
10-5 d k/t was used, based on a measured value of 2.4 x 10-5 for an all U02 loading. 
Analysis of the data indicated a reassessment of pressure transients to be in order 
since they are expected to be slightly higher. 
will still be well within building design allowances. 

Since the 

In addition,. the analog computer program was 

A metal temperature coefficient of 1.51 x 

However, it is believed that they 

PRPR Shim R o d  Control Worth. 
control rods is being applied to determine PRPR shim rod control worth. This is 
a two-group analysis programmed for the IEM 650. 

The Murray Method of evaluating one ring of off-axis 

Experimental Reactor Design 

General. 
auxiliaries) is about 15 percent completed. 
during the month by the Atomic Energy Commission. 

The design of Phases I1 (the service area) and I11 (the reactor and 
Additional design funds were released 

Scope changes incorporated in the PRPR design during the month include: 
of the 1500 KW turbo-generator, together with the structural and mechanical features 
provided to accommodate it, in response to an AEC directive; and 2) modification 
of the wall between the lower face access room and the process cell, to accommodate 
pressure equalization and to facilitate the installation of piping. 

1) removal 

Core- Components. Flexural tests of a prototype shroud tube bellows of stainless 
steel with aluminum end rings manufactured by the U.S. Flexible Metallic Tubing 
Companywere successfully completed. Additional corrosion tests of the bellows 
are contemplated. 

Helium Gas System. A preliminary proposal from Autoclave Engineers for Hofer 
diaphragm-type compressors for the high pressure helium compressors in the PRPR 
looks very encouraging. The compressors appear to be of adequate size and within 
estimated cost. It is believed that diaphragm-type compressors would be superior 
to American made piston compressors from a wear and leakage standpoint. 

Instrumentation and Control. Proposals received for design of the PRPR shim 
control assembly were opened on December 23. Seven firms expressed interest 
in this job; five of these submitted estimates of design costs, varying from 
$17,000 to $95,000. 
price basis. A review of the proposals did not give sufficient basis for selection 
of a single firm. Further contacts with the interested vendors are planned during 
the month of January, before a selection is made. 

One vendor proposes to design the assemblies on a fixed- 

A revised list of electrical motors and control locations has been prepared and will 
be circulated for comment. 

UNCLASSIFlED 
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A number of discussions was held during-the month on selection of a primary 
Coolant activity monitoring (rupture detection) system. 
seriously considered are the scintillation-type monitor scoped in the instrumenta- 
tion criteria (HW-48101) and a total-gamma monitor utilizing GM tubes as sensitive 
elements. Consideration was also given to combining the activity monitor sampling 
system with the primary coolant bleed-off to the purification train. 

The two systems being 

Reactor Analog Studies. 
dynamics is now underway with completion expected early in January. 
has been done on the combining of the gas and moderator system with the physics 
kinetics system already available. 

The investigation of the gas balance and moderator system 
Some work 

Process Piping and Equipment. Scope revisions 101-1, 103-1, 113-1, and 114-2 were 
issued during the month. In order, these requested removal of total steam flow 
instrumentation, installation of extra stator windings to permit operation of 
two primary pumps at one-third speed for shutdown cooling, reduction of the 
reflector heat exchanger tube surface by 50 percent, and removal of the process 
cooling water by-pass around the small heat exchangers and the zeolite bed. 

Five manufacturers of boiler equipment were visited during the month for the 
purpose of developing information on fabrication techniques and commercial heat 
exchanger specification practice. 
recommended specification for the PRPR steam generator which w i l l  result in reduced 
fabrication costs. 

This information will be used in writing a 

Manufacturers visited were Combustion Engineering, Foster-Wheeler, Yuba, Babcock & 
Wilcox, and Griscom-Russell, 

Reactor Fueling Equipment. 
of the reactor fueling equipment. Eight firms submitted proposals or expressed 

Bids were opened December 23 on proposals for design 

interest; three declined. 
select one of the firms on the basis of the information received. Further contacts 
with the bidders are planned before a selection is made. Four bidders submitted 
design cost estimates, varying from $14,000 - $74,000. 
do the job on a firm price basis. 

Proposals have been reviewed, but-it is not possible to 

One bidder proposes to 

Pressure Equalization in Containment Vessel. 
buildup in A and B cells following rupture of the main primary coolant line to 
assist in estimating the consequences of a major reactor incident. 
area is being incorporated between cells to facilitate pressure equalization and 
reduce loads on the structure. 

Calculations were made on pressure 

Greater venting 

UNCLASSIFIED 
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PHYSICS AND INSTRUMENT RESEARCH AND DlFVELOPMENT OPE3ATION 

MONTHLY REPORT 

TECEbBER 1958 

FISSIONABIlE MATERIAIS - 2000 F'ROCRAM 

STUDIES RELATED TO PRESENT FRODIETION PILES 

~ r y  7-1/211 Lat t ice  Temperature Coefficient 

Work on the analysis  of the data was continued. 
i n  the PCTR measurements of 

vation measurements of the individual parameters involved was begun. 

A study of the e r rors  involved 
2 %o r e l a t ive  t o  those incurred in making a c t i -  
%o aT 

Thermal Neutron Flux i n  a Medium with a Temperature Discontinuity 

Work on an alternative scheme for  solving the  partial d i f f e r e n t i a l  equation Of 
this problem bas been s tar ted.  
the use of partial difference eqwt ions  based on a network of d iscre te  points 
in two dimensional energy-position space. It has the advantages of furnish- 
ing numerical results d i r ec t ly  and of being applicable t o  systems with arbi- 
t a r y  temperature pat terns  i n  the medium. 

Suggested by Professor J. L. Powell, it involves 

K-Pile I and E Versus Solid Fuel 

The large square dr iver  a r ray  of the  PCTR was used f o r  the first time i n  mako 
i ng  graphite l a t t i c e  measurements. 
ca l ly  positioned 1/2" diameter uranium rods were used around the cent ra l  core 
of nine c e l l s .  
changing the numbers of 1/2" rods i n  each buffer hole. 

I n  addition, a buffer array of synrmetri- 

The spectrum of neutrons i n  the t e s t  c e U  was varied by simply 

Very preliminary estimates on the e r ro r s  indicate  that the following values 
of k, are  accurate t o  ,+ 0.002 and the  differences t o  2 0.001. 

Solid Solid - I a d  E I and E - 
1 0579 0.0071 1.0508 

1.0296 
'Dry 
Wet 1.0358 0.0062 
Dry-Wet 0.0221 0 . 0212 

The measured thermal u t i l i z a t i o n s  a r e  as follows: 

Selid Sol id  - I a d  E I and E - 
0.909 -0.001 0.910 Dry 

Wet 0.868 0.000 
Dry-Wet 0.041 0.042 

0.868 

DE6 ED 
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The specifications e a t t i c e s  are ( i n  inches): 

D C € U l  - OQan - 0% % - - Reactor rype 

k Solid 1.336 1.44 

(7-1/2" S w i n g )  I and E 1.384 0.481 1.474 0.375 

K-pile Process TLibe UD 1.806 

K-pile Process Tube Thickness 0.066 

Tube block coring i n  test  l a t t i c e  was 10 m i l s  on radius. 

-08 COmpUting 

A series of runs was completed on the boil-out problem using constants appropriate 
30 the K reactors. 

Latt ice kasurements for  Cluster "me Fuel Elements 

In order t o  provide experimental infomation concerning the reactor parameters 
of c lus te r  fuel assemblies, the program t o  measure material bucklings for  
bundles of 0.926" diameter uranium rods bas been resumed. Previous measure- 
ments using bundles of 5, 6, o r  7 rods i n  a 14" l a t t i c e  were reported i n  
HW-43441 (Physics Research Quarterly Report, Jsnuary, February, March 1956). 
Additioaal measurements which have been completed since that t i m e  are for  the 
same ?-rod c lus te r  with water coolant i n  a 10-3/8" l a t t i c e ,  and f o r  the same 
"-rod c lus te r  i n  both a 7 and a 10-3/8" l a t t i c e ,  with and without water coolant 
f o r  each case. 
7" l a t t i c e .  

The bucklings have not yet been derived f o r  the cases using a 

Bucklings i n  a 10-3/8" Latt ice  Spacing 

C/U H20/U A1/U 
Rod Assembly Atom or Molecule Ratios (10 cm ) 

Buckling 
-6 -2 

Cluster of 5 52.0 0.704 0.52 - 12* 
Cluster of 7 37.2 0 0.45 13" 
Cluster of 7 37.2 0.258 0.45 25 

* Completed i n  second quarter of 1956, but not reported i n  
Quarterly Reports. 

The uranium rods have nuwbeen assembled i n  seven-rod clusters  with a 70 m i l  
gap between rods. 
i n  7, 10-3/8, and 14" l a t t i c e  spacings. 

Measurements are about t o  begin with t h i s  fue l  assembly 

Graphite Cmss-Section Measurement 

The graphite samples that will be used i n  an experimental determination of 
the absorption cross s e c t i m  for reactor grade graphite are being machined. 



The experiment will be carried out i n  the PCTR with the heavy water tank i n  
the core t o  reduce slowing down of f a s t  neutrons i n  the sample. 
of the graphite samples was determined i n  the W o r d  Test P i le  and found 
t o  be 1.24 2 0.006. 

Correlation of Exponential P i le  Bucklings 

The correlation study has resulted i n  some success i n  calculating externally 
cooled fue l  element l a t t i c e s .  Calculations w i l l  continue with increased water 
volumes; and in te rna l ly  cooled element l a t t i c e s  t o  see i f  any serious discrep- 
ancies appear. 

Development of Methods of Calculating Reactor Parameters 

The "dih" 

A. 

B. 

C. 

D. 

E. 

Buckling Program f o r  Machine Calculations 

Fa i r ly  extensive changes have been made i n  the routine buckling program 
(BKLOOl) t o  accommodate new two-region harmonic and end corrections. 
An adaptation of the f loa t ing  decimal u t i l i t y  progran, f o r  use wlth 
BKLO01, i s  i n  fo r  assembly. 

P-3 Program, Solution of Simultaneous Mffe ren t i a l  Equations 

A uti l i ty- type program (SOWXN) for  solution of simultaneous l i nea r  equa- 
t ions  of order 3~ n &49 i s  now being debugged. 
specif ical ly  for  the revision of P-3 program, but has been written i n  
general term8 so that it may be used as a subroutine i n  a l a rger  program, 
or  as a program ccunplete i n  itself. The scheme was devlsed and f l o w -  
charted by Data Processing Operation. 

! W e  program will be needed 

The revised P-3 program i s  approximtely 80$ written. 

Program fo r  Bessel Function Calculations 

A subroutine which extends the allowable arguments f o r  the modified Bessel 
functions 
debugged. k F i s  a reproghming of a subroutine which was written i n  
ear ly  1956 but which has inadvertently been l o s t  i n  tbe interim. 

, Io, and I beyond X = 10 has been writ ten and i s  being 

Conversion t o  Floating Decimal 

A u t i l i t y  program has been writ ten which changes t o  f loat ing decimal form 
numeric input data of any type. 
by Data Processing Operation. 
is i n  order f o r  use as a subroutine with any program. 

The flow chart fo r  this program was drawn 
Debugging i s  complete and a symbolic deck 

Fast Effect Study 

The investigation of fast effect  has been completed. 
curate method of determining the value of cadmium r a t i o  from experimental 
data has been developed, but even though it lowers the stated probable 
e r ror  considerably, the values obtained by t h i s  method are i n  close agree- 
ment with those obtained by the present method. It i s  therefore concluded 

A new and more ac- 
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that the added timeid effort involved in the more accurate method are 
not justified. 

The final figures on the ratio of fast fission to thermal fission, 6 , 
have been obtained and a report is being compiled. 

Plutonium Isotopic Concentrations at High Neutron Temperatures 

V a l u e s  have been calculated for the plutonium isotopic concentration versus 
exposure for neutron temperatures up to about 1200° C and exposure of 500 
MWD/T and 1000 MWD/T. 
tions and Tripartite cross sections were used. 
which was used in these calculations, while duplicating low temperature results 
rather well, is inconsistent with the value of 0.13 obtained from cadmium 
ratio measurements. 

AB described in the November report, linearized equa- 
The empirical value r 9 0.046 

The reason for this discrepancy is being sought. 

A possible improvement in the formulation of the Tripartite cross section 
formulations to extend their range of validity to higher r is a lso  being 
investigated. 
f l u x  by a linear transition. 
of most importance for the 0.3 ev resonance of Pu-239 and Pu-241, is still to 
be determined. 

This amounts to replacing the step function transition to 1/E 
The effect of this modification, which should be 

A cosine weighting correction is also being applied. 
tion of an integral enccuntered in this correction is being investigated. 
An asymptotic series expression for this integral has been obtained. 

The aaalytical evalua- 

Instrumentation 

The investigation continued on the experimental cross-correlation detector. 
Tests with a 0.3 microcurie Pu239 source indicated a substantial Improvement 
in the 17-kev x-ray photopeak definition over that obtained with a count-rate 
meter. 

An experimental system was assembled to determine the feasibility of the uti- 
lization of active components for generating a wide-range, accurate logarith- 
mic device. 
directed to improve the system. 

Some limitations were observed and development effort is presently 

STUDIES €ELKIXD TO SEPARATIONS PLANTS 

Measurement of 

The purpose of the "criticality" experiment is to determine the maximum safe 
U-235 enrichment for homogeneous systems of uranyl oxide and water and of 
uranyl nitrate and water. 
mixtures for three different enrichments at an H/U atomic ratio of about 4. 
The resillts of tke data analysis are given below: 

for U03 - 5 0  and Uranyl Nitrate - H20 Mixtures 

Recent measurements were taken with vO3 - H20 
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koo 
H/U 

Enrichment $ H20 by Weight (Atom Ratio) 

1.006% o.oo& 10.77 3.85 2 0.05 0.986 2 0.005 

l.On$ 4 0.003$ 10.64 3.78 2 0.05 1.005 2 0.006 

1.157$ t 0.003$ 10.52 3-73 ,* 0.05 1.031 ,+ 0.006 

The maximum safe enrichment fo r  a homogeneous mixture of U% and H20 i s  now 
given as: 1.02 
be obtained i s  unity; the safe enrichment value was previously given as 1.034. 
These additional measurements with the UO3-H2O mixtures were conducted i n  
order t o  define more precisely the l imit ing enrichment value and the uncertainty. 

0.02$; fo r  this enrichment value the highest kw which can 

The first measurements were taken i n  the PCTR fo r  determining km of enriched 
uranyl n i t r a t e  water mixtures. 
tanks i n  order t o  determine t h e  approximate enrichment values fo r  use i n  
preparation of large tanks fo r  the ful l -scale  part of the experiment. 
approximate values of k, can be obtained i n  the "miniature" phase since for  
this case the buffer thiclrness i s  not suf f ic ien t  t o  provide the correct neutron 
energy spectra incident on the test ce l l .  The enrichment values of the t e s t  
c e l l s  were: 1.&, 1.5$, and 1.8$ with a buffer enrichment of 1.5% and le&$, 
2.1% and 2.4$ f o r  a buffer enrichment of 2.1$. The mixture was: U02 (NO3)2 
+ 6 @. The data i s  being analyzed. 

Buckling Measurements fo r  Fuel Elements i n  a Randan Array Versus a Uniform 

These measurements were taken with "miniature" 

only 

Array 
With reference t o  the E-metal  dissolver problem, the buckling has now been 
measured with four d i f fe ren t  random dis t r ibut ions of 1.66" O.D., 0.94" I.D. 
fuel elements with 1% enrichment; the fuel elements were 4" i n  length. The 
bucklings a re  l isted as follows: 

E-. No. 

38 
39 
4.0 
41 

Buckling f o r  Random 
H20/U (by volume) M st r ibut ion 

1.48 - + 0.03 

The average value i s  2050 pB. 
aluminum clad, positioned in a uniform array a t  the same HzO/U volume r a t i o  
i s  estimated from previous measurements t o  be 2750 pB.  
aluminum process tubes on the buckling was calculated t o  be 325 JIB. The 
value which i s  t o  be compared with the random cases (bare fue l  elements) 
i s  then 3075 9. 
roughly 304 f o r  the fuel elements i n  the random array. 

The buckling f o r  this type of fue l  element, 

The e f fec t  of the 

Thus, these results indicate the buckling t o  be reduced 

These data, together with previous data on 0.925" sol id  fue l  elements in a 
random array, are  being studied by personnel of the Research and Synthesis 
Operation t o  determine the confidence l i m i t s  of the errors  t o  be associated 
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u i t h  the measured values; the results Ku1 be reported when the analysis i s  
complete. 

Additional measurements a re  being taken with 1.37'' O.D., 0.48" I.D. f ue l  
elements with 1.445 enrichment fcr four d i f f e ren t  random dis t r ibut ions;  two 
of these measurements were completed this month. 

plutonium C r i t i c a l  Mass Labmatory 

The Preliminary ProJect Proposal Revision No. 1 of the C r i t i c a l  Mass Labora- 
to ry  (Project No. CG-731) was approved by the l o c a l  AEC Project Revlew Board. 
This proposal requesrts authorization of $175,000 for t he  design of a Plutonium 
C r i t i c a l  Mass Laboratory t o  be located a t  Ranford. Before these funds can be 
made available, it i s  necessary t o  have approval from the Washington AEC 
office;  the final word on this request i s  expected t o  be forthcoming about 
February 1. 

Nuclear Safety, C r i t i c a l  Mass Consultations 

1. 234-5 Building Nuclear Safety 

a. The design of a new recirculat ing pump system f o r  solut ion i n  the 
TRT task of Hood No. 7 was discussed with personnel of F a c i l i t i e s  
Engineering and a final pump design and locat ion approved. 

Tracings f o r  the Hoed 42 plutonium metal dissolvers were approved. b. 

c. A t rac ing  on the design and locat ion of a f i l t e r  f o r  "2 solution 
i n  Hood No. 7 was approved. 

d. A new continuous f i l t e r  f o r  plutonium oxalate s l u r r i e s  was studied 
and approved. 

2. Advanced Process Technology 

A t  the request af the  Advanced Procsss DevePopent Operation of 0, 
a study was i n i t i a t e d  t o  de temine  the nuclear sa fe ty  requirements f o r  
processing fuels of 1.0-1.8$ U-235 enrichmer;t. Preliminary c r i t i c a l  
mass data was given t o  CPD f a r  planning pvrposes i n  connection with 
processing possible E-N loads. Maximum safe c r i t i c a l  slab thicknesses 
and cylinder diameters were determined f o r  heterogeneous systems (d is -  
solver problem) with emichments in the region of 1% t o  1.8%; safe 
cylinder diameters were estimated f o r  homogeneous systems (calciner  
problem) e o n s i s t i q  of UO3-HzO mix tures  with enrichments up t o  1.8$. 
This preliminary study i s  nearing completion. 

Mscussions of the c r i t i c a l i t y  problems involved have a l s o  been held 
with personnel D f  Fac i l i%ies  Engineeririg of  CPD. 

3. AEC Technical Assistance 

Twc meetings were heid - , t h  personnel of the Hanford AEC Operations 
regarding the nuclear safety i E  the prcduction quantity shipment of 
Model P i t  65. 
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4. Miscellaneous Studies 

a. A study has been made of the criticality parameters for homogeneous 
mixtures of U03 and water. With the availability of new information 
on the densities of UO3-water mixtures, density corrections have 
been made to the neutron ages and diffusion lengths used in HV-51364, 
"Nuclear Safety in Processing Uranium Solutions of All Enrichments, " 
for systems containing less than 53 u-235.  his w i ~  a l l o w  a relaxa- 
tion of some of the restrictions on critical mass and vessel geometry 
as reported in the above document; the results will be presented in a 
separate document 

A study is being made to determine the critical mass of E-metal when 
surrounded by a heterogeneous system of natural uranium and water. 
This problem is of interest since the probability exists of mixing 
natural uranium and E metal, either intentionally in dissolvers for 
processing, or otherwise in storage and handling. Two and one group 
calculations are being carried out; the two group, two region calcula- 
tions have not been completed. 

b. 

Neutron Age Measurements 

One run was made on this measurement using the smaU diameter neutron source in 
water. 
Testing personnel when the source support rod was bent while loading the source 
into the shipping cask. 
source position error can be applied both for this smal l  diameter source run 
and for the preceding large diameter source run. A scheduled run using a dummy 
Na-AL source to investigate the effects of local garmna produced neutrons had to 
be postponed because of a reactor outage. 

Difficulties were again encountered in source handling by Irradiation 

It appears probable that adequate corrections for 

Mass Saectrometer for Plutonium Analvses 

The construction of this spectrometer is proceeding according to schedule in 
Technical shops. 

HUCTOR aFVEMlPMENT - 4000 PROGRAM 

Theoretical PCTR Study, The Effect of a Cavity on Neutron Flux 

Numerical evaluation of the t h e m  f l u x  expression in the vicinity of the 
cavity has disclosed errors in some of the expansion coefficients. 
lieved that these errors have been located by a recheck of the derivation of 
the expression. 

It is be- 

Numerical reevaluation has not been completed. 

Resonance Escape Probability 

The calculations of the resonance integrals for each of the 18 resolved 
resonances of u-238 have been received from Data Processing. 
now available, the resonance escape probability determination can be completed. 

With these data 
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Experiments on the PRPR MK I1 A annular fuel elements were concluded. The re- 
sults of the experiments are now being calculated. 
were measured for these three-piece annular fuel elements in the 8" triangular 
lattice with the coolants noted: 

The following constants 

coolant f - k, 

Air 9246 1.0549 

D20 .9208 1.0493 

H20 7941 1.0022 

The errors in k, due to spectral mismatches and incorrect poisoning are being 
evaluated. 

Plutonium Spike Measurements 

Preparations have been completed for taking measurements on the reactivity value 
of a fuel element containing enriched fuel (Pu-A1) in a matrix of fuel columns 
containing unenriched fuel (natural uranium). 
which have been made on the interpretations of the PCTR data show that there 
will be errors incurred which are somewhat larger than those for uniform 
lattice systems. 
to a problem which is otherwise very difficult. 

The preliminary considerations 

However, this is still thought to be an acceptable approach 

Analog computing 

The second phase of a study on the PRPR neutron kinetic equations was completed 
at the request of Advance Engineering Operation. 

The programming has been completed for the PRPR gas and water control dynamics 
study and the computer circuits are being checked out. 

Instrumentation 

A design study was completed on a system for slug rupture detection by measur- 
ing the mount of fission product activity in the primary coolant. 
cluded that a system employing separate G-M detectors for each sample tube 
would be more reliable and less costly than the previously proposed Iodine 
Monitor. 

It was con- 

CROSS SECTION MEASWMFNTS PROGRAM 

Pu-239 and Pu-241 Low Energy Fission Cross Sections 

Approximately half of the data have been collected on the variation of the 
Pu-239 and Pu-241 fission cross sections from 0.0027 to 0.0052 ev. 
show the expected l/v variation over this interval to precisions of 6 to 1.5 
percent for Pu-239 and 15 to 3.5 percent for Fu-241. 
measurements were made on a platinum sample simultaneously with the fission 

These data 

Total cross section 
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time was l o s t  on reactor 

Absolute Fission Cross Sections 

Attempts were made tc re-evaluate the weight of the HLO standard U-235 fission 
foil from alpha count analysis by the Analytical Chemistry Operation. Results 
to date have not been of the required precision on the determination of the 
U-234 to U-235 alpha count ratio. 

The precision with which the mea of the U-235 deposit can be obtained was 
estimated for the HLO and HarweU standard U-235 fission foils. Estimates were 
1.0 percent for the HLO foil and 2.0 percent for the H a r w ' e l l  foil obtained from 
repeated traveling microscope determinations of the diameter of the deposited 
uranium. 

Time-of-Flight kasurements 

The Van de Greaff alignment was improved by centering the accelerated beam 
in the midplane of the analyzing chamber and parallelto the pole faces. 
adjustment increased the target current to the rated maximum of the machine or 
about one-half of this for best energy resolution. 
tion on target is very nearly the same for protons and deuterons. 

Several runs were made on "thin target" Be(d,n) neutron spectra. 
resolution of 2 millimicroseconds was achieved at 1 . 5  meters flight path. The 
resolution of the neutron peaks observed compares favorably with data taken at 
O m  at a 5-meter flight path. 
5.39, 3.99, 2.55, and 1.33 mev, unresolved peaks at 0.95 and 0.89 mev and a 
possible peak at 4.39 mev. 
burst width. 
measurements. 

The 

In addition, the beam posi- 

An over-all 

Peaks were observed at neutron energies of 6.08, 

Resolution at present is still limited by deuteron 
Considerable improvement must be made in the background for future 

Subthreshold Fission Measurements 

Analytical Laboratories have encountered considerable difficulty in electro- 
depositing Np-237 fission foils. 
foils by electrodeposition. 

Efforts are still in progress to obtain the 

Three Crvstal Smctrometer 

Consultation was given to Construction Engineering on the spectrometer installa- 
tion and specification testing. 
schedule. 

Installation is proceeding according to CEO 

'IIEST REACTOR OPERATION 

Operation of the PCTR continued routinely during the month. There were seven 
unscheduled shutdowns, six of which were due to electronic failure and one to 
operation error. Noise in the channel 2 period circuit caused four shutdowns, 
and the remaining two were due to a faulty "out" limit switch in the "C" safety 
disk  circuit. 

The testing of the annular fuel in the 8" D20 lattice was completed during the 

D 
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month. The K reactor I and E wet versus d r y  reactivity measurements were comp- 
leted. 

Twoehift operation continued all month. 

The installation of the thermocouples in the TEl thermal column has been 
leted. The final check of the wiring is in progress. 

The wiring of the heaters in the Oven has been completed, and testing is 
duled. 

measurements were started on UO2 . NO3 - moisture mixtures. 

comp- 

sche- 

One graphite sample for Materials Development was compared to their standard 
in continuing the experiment to determine the amount of boron that w i l l  be 
deposited in graphite exposed to BF3 g a s  at elevated temperatures. 

There were no unscheduled scrams during the month. 

BIMOGY AND bEDICYXE - 6000 PROGRAM 
BIOPHYSICS HESEARCH 

Atmospheric Physics 

A second experimental detenninetion of the dilution and distribution of air- 
borne materid which emaaates f r o m  the 100-Areas and moves across the WaUuke 
Slope was completed. 
west of the 100-B Area and air samplers were located approximately cross-wind 
at distances of  two and eight miles from the source. 
predominantly SSW and the wind speed vsried around 20 mph. Analyses of these 
concentration measurements and those taken during Navember haxe been completed; 
interpretation of these data must be confined to the "slow leak" situation (the 
source was continuous and was located approximately six feet above ground level). 
Also, in both cases, the temperature stratification was slightly unstable and 
the wlnd speeds were moderately steady around 20 mph. 
tions observed under light wind speeds and stable temperature stratifications 
may be considerably higher; only future experience can provide a reliable answer 
as to how much greater they may be. 011 the other hand, the average concentra- 
tions observed at a fixed point may be reduced below those observed when the 
wind is light and highly variable in direction and the temperature stratifica- 
tion is highly unstable (a typical summer afternoon situation). 

During this experiment, the generator was placed just 

The wind direction was 

The airborne concentra- 

The cross-wind distribution of airborne concentrations at two miles NNE of the 
100-B Generator site exhibited a clear maximum. 
eight miles, this distribution was extremely broad (at least six miles) and 
the maximum, while present, was not clearly defined. At distances of three 
to five miles from the 100-H site, no maximum was evident. 
classical cross-wind distribution pattern is not surprising when one considers 
the distances and roughness or irregularity of terrain involved in these 
experiments e 

However, at a distance of 

This lack of a 

The data do give reliable estimates of typical concentrations which may be 
expected under the conditions of the experiments. These are summarized in 
the following table: 
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Wind Direction Distance Average Time of 
Generator and Speed from Source Concentration* Averaging 

Si te  (mph 1 (mi 1 (units/m3) (hrs 1 
1 0 0 - H  Nw 22 3 5 x 10-8 3 4 2  

100 -B ssw 20 2 1 10-7 2-3/4 

100-B ssw 20 8 2 x 10-8 2-3/4 

* Adjusted fo r  an emission rate of one uni t  of material per second. 

It i s  in te res t ing  t o  note that the r a t i o  of the concentrations a t  two 
and eight miles i s  appro-tely equal t o  the inverse of the r a t i o  of these 
distances. 
that no s ignif icant  fur ther  reduction i n  concentration below tha t  observed 
a t  eight miles w i l l  be achieved within the confines of the WBhluke Slope 
under the conditions of the experiment. 

Extrapolation on the basis of this fragmentary resu l t  shows 

A wind erosion experiment was completed at the new s i t e  fo r  th i s  work. 

005IMETRY 

A shipment was received of rocks that t e s t s  this summer showed t o  be low i n  
radioactivity.  
sacks. 
dimension and with walls, f loor ,  and ce i l ing  a t  least two f e e t  thick. A 
ro l l ing  door of the same material is not yet complete. This shield w i l l  
be used f o r  Body Monitor studies and other low background work. 

"he rock was finely-crushed t a l c  and was packed i n  100-pound 
These were made t o  form a,n enclosure approximately four f ee t  i n  inner 

During t e s t s  of this rock shield, it was found that the case of the large 
N a I  c rys ta l  f o r  the Body Monitor had developed a leak. 
c rys ta l  was s l igh t ly  damage&. 
t o  the mandacturer f o r  remounting; this w i l l  be the second remounting. 

This t i m e  the 
Arrangements a re  being made t o  send it back 

Two people with hand wounds involving possible plutonium contamination 
were examined with th in  NaI counters. 
about 0.0014 microcurie i n  a finger wound. 

One gave no result but the other had 

A plutonium coincidence counter i n  which there was no l i g h t  pipe was t r i ed .  
The purpose was t o  avoid Cerenkov radiation background. The counter worked, 
but the efficiency was so l o w  that it i s  not pract ical .  A l ight  pipe was 
made of p l a s t i c  s c in t i l l a to r ;  the hope i s  that rays that would produce 
Cerenkov radiation w i l l  produce instead sc in t i l l a t i ons  that can be biased 
out. 

The 0.5 mr inser t ion reading of the pulse reader fo r  pencils was found t o  
be due t o  contact potent ia l  between the materials of the pencil and the 
reading j ig .  
apparently oxidation made the surfaces different.  
paint reduced the insertion reading t o  less than 0.1 mr. 
pencils over periods of t w o  t o  four days indicated that they could be used 
for  measurements of background levels.  

Use of aluminum for  both did not eliminate the trouble; 
Painting both with s i lver  

A few checks with 

In one test, a pair of Landsverk 
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pencils were worn f o r  three days i n  a shirt pocket and another pair was worn 
taped i n  the manps crotch t o  compare general body dose with dose t o  the gonads. 
In t h i s  test, the two were equal a t  13 pr/hr. Radiation Protection Operation 
has begun extensive f i e l d  t e s t ing  of the pencils f o r  use i n  regional monitor- 
ing. 

Regional Monitoring Operation has taken over use of the la rge  p l a s t i c  s c i n t i -  
l l a t o r  for  t h e i r  regular program. 

The calorimeter at the  electron Van de G r a a f f  was found t o  now be i n  agreement 
with e l e c t r i c a l  measurements of power input t o  within a f e w  percent. 
source of e r ro r  now appears t o  be measurement of the Van de Graaff voltage. 
A methcd of reducing the e r ro r  is  being developed. 

The chief 

A recent paper was found in the  l i t e r a t u r e  t h a t  predicts  an average energy 
fo r  the  plutonium f luoride neutron spectrum i n  agreement with our experimental 
results reported last month. 
source was probably i n  e r ror .  

It thus appears that the ear ly  work on this 

The Van de G r a a f f  accelerator  operated sa t i s f ac to r i ly  during the month. 
Physics Operation is  developing the use of the time-of-flight system and the 
vernier chronotron. 
ment of the accelerator  and raised the  output current t o  i t s  rated maximum 
value. 
control was changed 2$ by this realignment; this i s  a s ignif icant  change but 
has no consequences other  than the necessity f o r  recal ibrat ion.  

Nuclear 

In  the course of this work they have improved the align- 

The ca l ibra t ion  constant of the magnetic resonance system of energy 

A system was developed t o  permit use of the 256-c-d analyzer i n  the proton 
w measurements. 

INS'IswMENTATIOm 

The sc in t i l l a t ion- t rans is tor ized  alpha Hand Counter has now operated success- 
f u l l y  f o r  about two months with no maintenance o r  reca l ibra t ion  of any kind 
necessary. The instz-ment is  i n  general use by 329 Bldg. personnel. It 
w i l l  detect  f i f t y  d/m of PLI contamination eas i ly  and consis tent ly  and can be 
used as new instrumentation f o r  the PRPR project and as replacement f o r  any 
four-fold. Estimated production cost  i s  $2000 per unit with a provision for  
an external cable-connected s c i n t i l l a t i o n  probe and loudspeaker fo r  general 
clothing or  shoe checking. 

The modified combined alpha, beta, gamma Hand and Shoe Counter i s  nearly 
ready fo r  use -&th new zinc sulf ide alpha detecting screens in s t a l l ed  and 
tes ted.  
t ec t ion  r eg i s t e r  r a t i o  of source t o  background of f i v e  t o  one f o r  a 500 d/m 
alpha source; thereby giving an ultimate alpha detection l i m i t  of about 100 
t o  200 d/m. A 50-miUimicrcczrie i xa ium n i t r a t e  source consistently gives 
a t  l e a s t  three times backgreund. 
sables, the combined Hand and Shoe Counter wTll be i n  building operation. 

The alpha section ( s c i n t i l l a t i o n  type) w i l l  consis tent ly  give a de- 

With the addi t izn of a blower and some 

Devehpment work f G r  t.he pcrtable scintillation-beta-gamma dose-rate meters 
i s  about completed. Remaining vork i s  sf a design nature t o  insure adapta- 
b i l i t y  Qf differen5 phctot,ubes, e tc .  The instrument b a s  f i ve  l i nea r  ranges 
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from 0-0.5 mr/hr up to 5.0 R/hr. 

Evaluation testing w i l l  start in January on two newly completed Fast Neutron 
Scintillation Dcse-Rate Meters with the detectors modified to enhance sensiti- 
vity between 0.1 and 1.0 MeV. 

Development work was completed on the portable transistorized gamma energy 
analyzer, and several printed circuits for it were designed and fabricated. 
Two experimental prototypes w i l l  be fabricated for field testing and walua- 
tion. 
characteristics. 
peaks between 100 Kev and 1.5 Mev. 
or higher energies. 

The newly developed transistorized pulse amplifier has been fabricated on a 
plug-in printed circuit form to be used in portable pulse-type instruments of 
the scintillation type. 

MLnirmrm window width available is 40-Kev giving adequate resolving 
The instrument, as now set up w i l l  determine isotope photo- 

This can be varied, as necessary, for lower 

A new Scintillation Remote Area Monitoring System was devised, principally from 
available commercial instruments. 
one chopper-stabilized DC amplifier, alarm, recorder, and a stepper switch at 
the central station. The remote stations would be scintillation detectors 
(phototubes and NaI or asthracene crystals) cabled to the central station up 
to 1500 ft. away. Sensitivities as low as 0.01 m/br are possible with stab- 
ility and reliability. 

Several types of source holders (Americium and Plutonium) were tested for the 
zinc sulfide particle detector for the Atmospheric Physics Operation in order 
to reduce background counting and to improve the counting efficiency. 

The system uses one high-voltage supply, 

The dust particle counter was used in conjunction with an oscilloscope and 
camera to ascertain how the pulse spectrum appeared. 
and measuring particle samples from 50 micron to 500 micron sizes, the photo- 
tube counting efficiency was determined to be about 1$. 

By carefully weighing 

The electronic portions of the Dog Counter for Biology have been assembled, 
cabled and tested for operation and instrument cabinet heat rise with good re- 
sults. 
expected completion in February, 1958. 

The mechanical. portions of the system are about half fabricated with 

Evaluation and modification of the Scintillation Beta-Gama Dose-Rate Meters 
is continuing and evaluation work on the Victoreen Remote Area Monitor was 
continued. 
started. 
tion poppies, 97 RAP0 G-M's, 22 HAP0 CP-TP ion chamber dose-rate meters, and 
5000 Victoreen pocket pencils. 

kraluation of a personnel dose a l a r m  ("pocket screamer") was 
Acceptance tests and reports were completed on 30 battery scintilla- 

WASHINGTON DESIGNA'ED PROGRAMS 

The construction of the mass spectrometer for this program is proceeding 
according to schedule in Technical Shops. 
signed and successfully fabricated for this machine. 

Special vacuum valves were de- 

D 
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CUSmMEZ WORK 

Analog computing 

Computer running time has grea t ly  improved over previous months. 
has now been i n  continuous operating condition f o r  approximately s i x  weeks. 
Minor troubles still e a s t  but they do not a f f ec t  the aver-all operation. 

The computer 

A computer program and schedule f o r  calendar 1958 i s  being prepared. 

Weather Forecasting and Meteorology Sersice 

Type of Forecast Nmber Wde Rel i ab i l i t y  

8-~0ur Production 
24-Hour General 
spec ia l  

93 
62 
168 

81.0 
77.5 
84.5 

December was warmer and dryer than normal. The period from the 17th t o  the 
28th was very windy, although there  was fog on fourteen of the  first seven- 
teen b y s ,  no more occurred during the remainder of the month. 

Demand f o r  the 24-hour general forecast  as evidenced by the number of c a l l s  
answered by the recorder vas 3 6  over demand i n  previous months. 
of over 1600 c a l l s  occurred the  week ending December 22. 

Peak demand 

Gumbel's asymptotic theory of  l a rges t  values was applied t o  the annual flood 
(or high water) of the Columbia River as measured at  Trinidad f o r  the period 
1913 through 1957. 
period f o r  a flood of the magnitude observed i n  1948 i s  about s ix ty  years with 
a two-third probabi l i ty  that the true recurrence period l i e s  between twenty- 
s i x  and 180 years. 
exercised by new dams. 

F'rom this analysis,  it was determined that the recurrence 

Future experience wiU, of course, depend upon controls 

Assistance t o  the Indus t r ia l  Hygiene Operation in the experimental determina- 
t i o n  of airborne oxides of nitrogen i n  the v i c in i ty  of 300 Area process plants  
and laborator ies  was continued. 

Optical Service 

An opt ica l  system was designed and fabricated previous t o  t h i s  month for  the 
purpose of permitting the Reactor Charging Machine t o  be remotely aligned 
with a process tube nozzle. During the past  month, this system was t es ted  in 
the Optical Shop. Performance was good. 
Charging Machine w h e r e  it proved sat isfactory f o r  visual. use. Some modifica- 
t ions  a re  being made t o  make possible a b e t t e r  TV picture .  

The system was then in s t a l l ed  on the 

An arc furnace employing two mirrors t o  focus the  heat flux of a carbon arc  
was t es ted .  This unit was b u i l t  fo r  Ceramic Fuels Development. A tempera- 
tu re  suf f ic ien t  t o  melt copper ( l l O O O C )  was reached a t  the focus of the second- 
ary mirror. New and l a rge r  (12-inch dia.) mirrors have been ordered and pyrex 
mirrors are being fabricated from round bottom flasks. 
for  experimental work with U02 a t  high temperatures. 

The uni t  is intended 
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An optical profilometer designed here and fabricated cffsite has been received 
by 105-C Metdl Examination Fasilities. 
Optical Shop. 
both large and small diameter fuel eienents. 
designed, measurement of large-aiameter file1 elements was not contemplated. 

Tne mmponents were tested at the 
The mounts fcr the objective lenses were modified to accommodate 

At the time the instrument was 

The routine Optical Shop work included the fabrication cf 13 glass bearings, 
a target assembly React3r Charging Machine Periscope, a modified lens 
mount fcr the lo5 Fuel Inspection Facility profilometer, a borescope head, 
and low-power lens mounts for a Purex Remote Crane Periscope. An Arc Furnace 
was assembled, a Zeiss Winkle camera was mcdified, and two lead glass windows 
and four lead glass bricks were polished. 
F'uel Inspection Facility was installed and two lenses were resurfaced. 
work was completed on a crane periscope head, a borescope head, a s m a l l  Lenox 
borescope, two micrascspes, and an Underwater Periscape. 

An elbow eyepiece for the 1 0 5 4  
Repair 

PF Gast:mcs 

knager 
Physics and Instrument Research 

HANFORD LABoRAmlEs OPERATION 
and Development 
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Chemical Research and Development 

ORGANIZATION AND PERSONNEL 

J. R. Morrey, Chemist I - L, was hired and assigned t o  Chemical Research Operation. 

RELATIONS 

The 5 f o r d  Operations Office has advised that the Summer I n s t i t u t e  of Nuclear 
Energy - Chemical Processing w i l l  be repeated at  HAP0 i n  1958. 
year, D r .  C .  A .  Rolum~iau i s  planning and organizing the t ra in ing  course with the 
help of many HAP0 people. 
many as last year. 

Similar t o  last  

Plans t h i s  year c a l l  f o r  twenty par t ic ipants ,  twice as 

F I S S I O W  MAIERIALS - 2000 PROGRAM 
IRRADIATION PROCESSES 

Analytical Service 

58 C O ~ ~  and Co6O i n  reactor  eff luent  cooling water a r e  being separated by potassium 
cobsl t  n i t r i t e  precipi ta t ion and electrodeposit ion.  Separation i s  needed f o r  Co 
because other radioisotopes have in te r fe r ing  ganrma energies. 

Perhaps the 1706-ICE c o o l a t  radioanalysis laboratory can be t ransferred t o  f a c i l i t i e s  
of the Purex (202 -A)  Analytical Control Laboratory. I f  so, CG-757--Coolant Radio- 
analysis Laboratory Expansion (EL0 portion of Project CG-781--Service Building 
Additions t o  1706-m), $77,500 estimate, would not be needed. The 
Purex laboratory has stainless steel hoods and duct work which would not stand the 
required heavy use of hydrochloric acid i n  coolant concentration steps.  
s t ac l e  is  not unsumuntable .  

Main obstacle: 

The ob- 
Feas ib i l i t y  should be known ear ly  next month. 

Automatic Analyzhg Monitor 

Semi-routine operation of the analyzing monitor was achieved during the month. 
Operation of the instrument unattended f o r  periods of 16-24 hours pointed out the 
need f o r  improvements for sustained use. A feature  added as a result of t h i s  ex- 
perience is a c i r c u i t  t o  prevent sample delivery in the event of heater failure or  
if the motor c i r c u i t  indicates  trouble. Improvement was a l s o  incorporated i n  the 
cup r e j e c t  port t o  insure posi t ive removal of the used cups, Other modifications 
in the cup-handling mechanism improved the r e l i a b i l i t y  of operation. 
t o  be some difference i n  the action of cups recent ly  received from those used t o  
make the e a r l i e r  tests which has required some adjustment. Ef for t  w i l l  continue 
t o  insure cup handling w i t h  no malfunction. 

The Np239 channel background proved t o  be excessive under the conditions imposed 
by the present locat ion of the instrument and e f f o r t  continued t o  reduce th i s  

There appears 

backgrobd ' to  a varkahle value. 
problem arises t o  a large degree 
sump i n  the adjacent room. Most 

Shielding experiments demonstrated that the 
from radiat ion from the lo7 Basin water discharge 
e f fec t ive  corrective measure proved t o  be lowering 



c-2 HW- 54284 

the upper shield one inch d i rec t ly  over the sample, thus closing any pathway f o r  
scattered radiation t o  the lower crystail. 
possible since it w i l l  involve added mechanism t o  raise and lower t h i s  shield, 
between samples. Wall shielding for the e r t i r e  instrument may prove t o  be the 
most effective solution. 
through shielding the counter from the bottom. 

This measure w i l l  be avoided if  at  all 

Beta counter background was reduced t o  acceptable levels  

Uranium Oxidation-Melting Experiments 

Calibration of flowmeters continued in preparation f o r  the uranium oxidation ex- 
periments. The experbental  work was not started, however, because of a delay i n  
the shipment of the resistance furnace. It is now expected the f irst  experiment 
w i l l  be carr ied out i n  January. 

Tva hundred uranium samples measuring one-eighth inch i n  diameter and one-inch long 
were received and a r e  being stored under si l icone oil t o  prevent oxidation. 
cursory examinstion of these samples revealed the following facts .  

A 

a. Weight, unpolished, i s  3.99 j: 0.04 g per specimen. 

b. Weight loss after a l ight  polishing with 2/0 polishing paper was 
about 10 mg. 

C .  Microscopic examination (30 X magnificat%m) showed that the ssmples 
contained many p i t s  and longitudinal cracks. 
emery cloth followed by 3 / O  paper eliminated some of the surface de- 
fects, but it w i l l  not be possible t o  obtain a perfectly polished 
surface. 

Polishing with heavy 

Fission Product Fram Ruptured Fuel Elements 

Analytical results of a suspect rupture i n  H ader 32 a t  105-KE showed Bal4O t o  be 

i n  the control. The results aze so much lover thaa anticipated it seems possible 
tha t  the sampling may have beeh from the wrong tube. If the rupture monitor was 
actually signaling t h i s  coccentration of f iss ion product, it would have a sensi- 
t i v i t y  of 0.02 per cent of the working standard release rate (0.3 curie per minute): 
which is not compatible with other measured sens i t i v i t i e s  ranging from 0.6 per cent 
t o  60 per cent. 

only twice that in the control tube. The Sr 8 9-g0 value was about ten times that 

SEPARA!TIONS PROCESSES 

Purex 

Mini Runs 

A mini run was made tes t ing  the modified Purex firs+, cycle flowsheet described 
last month, i n  which irradiated uranium is processed in turn through the HA, LB, 
HS, and 1C columns. The shielded 21-stage mini unit  was used as a dual-purpose 
HA unit .  Unshielded 16, 19, and 16-s<age units were used fo r  the lBX-IBS, HS, 
and 1C units, respectively. 
ture, the other two units a t  50 C (about the maximum temperature deemed feasible 
i n  the plant) .  

The HA and 1C units  were operated a t  ambient tempera- 
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The flowsheet used in this run was as follows: 

Stream Composition 

Entry Point (No. of 
mini stages below 
organic effluent in 

Relative Flow each unit) 

1.65 MU, 0.92 M HnO3 75 10 

HAX 30$ TBP in Purified Soltrol 365 21 

- - HAF 

HSS 3.0 M HnO3 67 1 

lBx 0.5 M HnO3, 0.03 - M Fe*, 

30$ TBP in Purified Soltrol 

0.06M - N H 2 q  

lBS 

33 

33 

8 

16 

3 w  8.0 - M HmO3, 0.05 M - Fe*(S04)3 25 12 

0.01 M EN03 455 1 - 1CX 

HSR (as found) - 2 

* Synthetic stream. 

Decontamination results obtained were as follows: 

It is of interest to note that in the case of ruthenium extensive scrubbing in 
the HS unit produced an additional decontamination factor of only about two in 
that unit but resulted in a 1C unit decontamination of ten. The fact that the 
decontamination factor for zirconium-niobium in the 1C unit was only about two 
suggests that more extensive scrubbing in the HS unit might have resulted in more 
substantial zirconium-niobium decontamination in the 1C unit. A second run was 
attempted in which the HSS flow rate was doubled; however, the HAF was exhausted 
before steady state conditions were attained. 

1 2 4 1 2 5 3  
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Fliobium Pentoxide Scavengiq  

Hiobium pentoxide, precipi%ted from a potassium fiexaniobate solut ion acd dried at 
U O  C y  proved highly effect ive as a scavewer f o r  zirconium-niobium i n  d i lu t e  dia- 
solver  solution. The decontamkmkion factor f o r  a fcur-inch deep bed of mb,05 
averaged 400 f o r  2 volume throughputs of dinsclver solut ion a t  a super f ic ia l  r a t e  
of 30 sal/(h)(ft H 1. 

Citr ic  acid,  t a r t a r i c  acid,  versece, sodium oxalate, oxal ic  ac id  i n  3 M n i t r i c  acid,  
and f i v e  per cent oxa,lfc acid were ),,osC,ed as e l u t r i s s t s  f o r  the fissio; products. 
Only the last, two showed any s igni f icant  prtmise as e lu t r i an t s ,  and both of these 
resulted i n  partiai dissolut ion sf tine bed. 

Calcination of 1sb 0 at 800 C converted the oxide t o  a form insoluble (v i sua l ly )  
in olailic acid.  &?s was tested as a scavenger by passing synthet ic  ZJC (2 M U, 
0.3 E m03, 0.002 per  cent aged dissclver soiuticxi) through a six-inch deep Ted 
a t  a supe r f i c i a l  rate of 60 ga l / (b r ) ( f t2 ) .  
f a c t o r  decreased from M i n i t i a l  value of 34 to 10 afeYer 20 throughputs and 7 after 
60 throughputs. This decrease in ef fec t ivewss  caa probably 5e ascribed %o the 
loss of surface i n  calcha",ior,. 
c i p i t a t i o n  and drying 131  c a i t i n a t b n  conditions f o r  prQducing ag insoluble, yet  
effective, l'QO5 scavecger. 

Another sy r the t i c  2UC w a s  s cavsged  by prsclpi ta%ing about 2.5 x 10-3 8 Nb2O5 i n  
the solution, d i g e s t h g  1 5  minutes a5 60 C ,  and f i l t e r i n g  through a s i l i c a  ge l  bed 
which had previously been used $0 scavenge a s i m i l a r  solution. 
niobium decontamicatLozn f a c t x  was 16, of whish perhaps half  can be ascribed t o  
the Si02 bed, based or t he  previous s x p r i a c c e .  
c i p i t a t e  e s sen t i a l ly  plugged the bed; hc;re-wr; 02 drying Dvernight, the bed was 
found t o  regain its f l m  c a p c i t y .  

me zirconium-niobium decontamination 

Fur-tber work is plaaaed t o  determine optimum pre- 

The zirconium- 

The ra the r  gelatinous Nb205 pre- 
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Step 

Solvent Gamma 

c / m / d  
Ac tivity, E: 

1. Diluent washed at 50 C successively with 
0.01 M KMnO4 in five per cent Na$O3, five 
per cent Na$O3, and 0.5 - M ENO3. 

3.2 x io 4 

3. Scrubbed with 2.4 M FINO3. 2.2 x 10 

2. Contacted with dilute dissolver solution. - 
1.1 4 - 

4. Scrubbed again with 2.4 - M HmO3. 2.0 104 2.1 

5. Stripped with 0.0lg BI'?O3. 2.0 104 15  

6. Diluent from above steps composited and 
made up to 30 per cent TBP. 

1.6 x Id, - 

7. Thirty per cent TBP contacted with cold "HAP'" 1.3 104 1.2 

8.  "HAP" scrubbed with 2.4 M HnO3. 1.2 x 104 4.4 

to give W ' U  concentration. 

- 
9.  Stripped with 0.19 - M U to give ICU 

U concentration, 
1.1 x 10 4 16 

Although the gamma E: was very high in the "C" contacts, enough activity transferred 
to the aqueous phase -- from the degraded diluent alone -- to limit the &contamin- 
ation factor of the product to a gamma ratio of 12. 
were so high that no more than one scrub stage would be effective In decontaminating 
the diluent. Gamma material balances were excellent, indicating no surface favor- 
ing compounds were present as are generally found in plant solvent. 

Eg's under scrub conditions 

HS and IC Gross Gamma Equilibria 

Further studies to characterize the behaxior of fission products under HS and IC 
column conditions were made. The primary objective of the work was to determine 
the potential IC column decontamination factor as a function of the HS column de- 
contamination factor. IBU from mini run 10-29 was used as feed, 3 M HNO3 (0.044 
M - U) as HSS, and 0.19 M U as ICX. 
equilibrations of the -m with HSS, while a portion of the IBU after each scrub 
was reserved for equilibration with the ICX.  Thus IC "feed stage" equilibrations 
were made after 0, 1, 2,  3p 4, and 5 ES scrub stages. !he results were corrected 
for UX1. 

Basically the procedure involved-successive 

The following table summarizes the results: 



H3 Contacts (50 C ) 

Stage Bo. Org Aqueous E: - - 
IBU (feed) 36,600 - - 

I C  Contacts (25 C ) 

Org . Aqueous E: - - 

1 5,660 62,000 0.091 21,700 14,700 1.5 

2 2, 720 3,570 0-76 4,110 1,320 3 -1 

3 J 490 m 3.2 2,330 403 

4 73O 3& 4.8 1,880 159 12 

5 1,590 a4 7.4 1,690 73 23 

These results confirm t h a t  the more a c t i v i t y  scrubbed from the solvent p r io r  t o  
the I C  column, the  higher w i l l  be the  E: and, i n  theory, t he  higher w i U .  be the  
decontamination f ac to r  in the I C  column. By plo t t ing  these data as equilibrium 
l i n e s  on an X-Y operating diagram, t h e  following corre la t ions  were derived, re-  
l a t i n g  HS decontamination f a c t o r  t o  the  number of t heo re t i ca l  stages and the L/V 
(aqueous-to-organic f low r a t i o )  and the  I C  decontamination f ac to r  t o  the HS de- 
contamination f ac to r .  
and an L/V of 1.5: 

In  all cases, the  I C  column was assumed t o  have four  stages 

HS and I C  Decontamination Factors as a Function of the L/V and Number of 
Stages i n  the  HS Column 

HS m HS - I C  DF 
No. of Stages HS L/V = 0.1 HS L/V = 0.5 rn L/V = 0.1 HS L/V = 0.5 

3.9 6.4 

7.2 12 

ll. 

13 

18 

20 

6.4 13 

1 5  37 

30 140 

40 180 

1 2 4 1 2 5 b  
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I C  Decontamination Factor as a Function of HS 
Decontamination Factor 

HS Decontamination Factor I C  Decontamination Factor 

1 1.3 

5 1.8 

10 2.5 

1 5  4.2 

20 9.5 

As a matter of some i n t e re s t ,  the  HS equi l ibrat ions were similar t o  some made 40 
days earlier with the  same IBU feed and reported last month. 
decay, the two equilibrium curves were surpr is ingly congruent, indicat ing l i t t l e  
o r  no e f f e c t  of aging ( a t  least not after an i n i t i a l  aging of one or two days -- 
the period between preparation of the  IBU and the first equi l ibra t ions  ) . 

After correct ing for  

Solvent Ext-tion 

Purex IC Column Studies.  
f o r  the Purex I C  Column t o  provide increased capacity under Phase I1 Flowsheet 

Studies directed toward the  development of a car t r idge 

(aW-47889) conditions were continued. 
- 

Efficiency tests i n  a 3-inch-diasleter by 9-foot-high glass column were made with 
a car t r idge  consis t ing of groups of four stainless steel sieve p l a t e s  (0.125-inch- 
diameter holes, 23 per  cent free a rea )  a l te rna ted  w i t h  single polyethylene sieve 
p l a t e s  (0.1875-inch-diameter holes, 33 per cent free area) .  
2-inch spacing, and a 0.5-inch pulse amplitude was used. 
and aqueous t o  organic flow r a t i o  (A/O) gave the following results: 

A l l  p l a t e s  were on a 
Variation of temperature 

Pulse 
Volume Velocity Temp., c. Frequency, k u  

Cycles/Min . Lo 88 Gal . /Hr .Sq.Ft . - -  ICX ICF A!& 

1173 
670 

1173 
11-73 
1173 

50 35 1.0 70 1.3 
25 25 1.0 90 11 .3  
50 35 1.0 80 1 - 3  
50 35 1.0 60 5.0 
50 35 1.0 70 2.5 
50 35 1.2 63 1.9 
50 35 1.2 49 4 -8 

Complete evaluation of the above results cannot be made u n t i l  H.T.U. values have 
been calculated.  However, they appear su f f i c i en t ly  encouraging t o  schedule 
addi t ional  runs. 

I Z ~ r ? 2 5 ’ i  DEC 



Spira l  Cartridges. 
taining a sp i r a l  baff le  were continued. 

Capacity tests i n  a 3-inch-diameter by 3-foot-high column con- 
General observations were as  follows: 

1. 

2. 

3- 

Results of A - t y p e  extraction runs indicated that when e i ther  a standard 
cartridge or a spiral cartridge with a 3-inch pi tch were operated under 
"mixer-settler" conditions (same amplitude and frequency in  both columns), 
the waste losses  were approximately the same. 
channeling occurred in the s p i r a l  cartridge. 

This was t rue  even though 

An attempt to measure "stagnant column backmir-rng" (With pulsing but with 
no stream flows) w a s  msde by f i l l i n g  the column with 0.01 molar sodium 
hydroxide solution and a t race of phenolphthalein indicator. 
125 ml. of 60 per cent n i t r i c  acid was added t o  the top of the column and 
the time required f o r  the color l i n e  t o  move through the column was re- 
corded. Spiral  cartridges w i t h  a pitch of 2, 3, and 6 inches as well .  as 
standaxti type certridges were tested.  This type of backmixing seemed t o  
be independent of p i tch  and primarily a function of paged  volume unless 
severe turbulence was caused by the use of s:',eve p la tes  with smaller than 
normal free area. %us, an increase i n  the amplitude o r  frequency decreased 
the backmixing t i m e .  Generally, values ranged from 2 minutes a t  frequencies 
of 100 t o  14 minutes a t  f'reqpencies of 50. 
gave a value of 3 minutes at  a frequency of 50. 

Approximately 

A 5 per cent f ree  area plate  

Tests of a sp i r a l  cartridge wi%h a 2-inch pi tch were performed i n  an HAX- 
water system. 
long as the frequency was kept high and the amplitude small. A t  a 1-inch 
ampli tude,  the column was inoperable above a t o t a l  volume velocity of 
400 gal/hr.-sq.ft. 

and 85 f 5 ,  respectively. 

Even t h i s  small pitch allowed f a i r l y  good performance as 

When the amplitude was 0.25 inches flooding frequencies 
f o r  200, 400, 600, and 800 gal./hr.-sq.ft. were 105 f 5, 95 k 5, 85 5 5, 

P las t ic  Plate  Geometry. 
p la tes  were continued. 
ing al ternately two l inear  polyethylene and four stAinless s t e e l  sieve plates 
(0.08 inch diameter holes, 21 per cent f r ee  a rea)  with 1- inch plate  spacing was 
used :as. in previous t e s t s .  The pulse amplitude was maintained at  0.6 inch. 
Variables studied were as follows: 

Studies t o  evaluate the wetting character is t ics  of p las t ic  
A 3-inch-diameter by 3-foot-high glass pulse column contain- 

Volume velocity: 
P las t ic  p la te  f ree  area: 
P las t ic  plate  hole diameter: 
Aqueous t o  organic flow ra t io  (A/O ) : 
Solution Eomposition: 

420 and 840 gal./hr.-sq.ft. 
10 to 40 per cent. 

1/16 t o  1/4 inch. 
0.14 t o  1 e 3. 

I. Purex A-type scrub section conditions (aqueous = 7 g. U/L. 
and 126 g. HNO3/L)* 

Low acid system (aqueous = 0.01 g. U/L and 0.7 g. Rm03/L). 

High acid system (aqueous = 0.004 g. U/L and 95 g .  Hm03/L). 

Results have been reported previously. 

11. 

111. 
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General observations were as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

Coalescence improved s igni f icant ly  with increasing free area and was r e l a t i v e l y  
independent of hole s ize .  

Coalescence was generally good with system I i n  which uranium w a s  present and 
poor-to-fair  with the  other  two systems. 

A "zebra" e f fec t  ( a l t e rna te  layers  of organic- and aqueous-continuous emul- 
s ions)  was not obtained w i t h  the low ac id  system because the  s t a in l e s s  s t e e l  
p l a t e s  could not be maintained aqueous-wet. 

A "zebra" e f f e c t  was obtained with the  high ac id  system only  when the n i t r i c  
ac id  was i n  equilibrium i n  the  aqueous and organic phases. 

The flooding frequency a t  420 gal./hr.-sq.ft.  was in the range 90-100 cycles/ 
min. f o r  the  high ac id  and low ac id  systems and was independent of hole size 
and free area.  This is  about 10 cycles/min. higher than f o r  the  Purex scrub 
sect ion conditions. 

Increasing the  volume veloc i ty  t o  840 gal. /hr.-sq.ft .  decreased the flooding 
frequency about 10 cycles/min. with uranium absent as compared t o  a decrease 
of  20 cycles/min. with scrub sect ion conditions. 

UO, Studies 

Work t h i s  month was concerned w i t h  the  character izat ion of U03 powders produced i n  
tk miniature ca lc iner  and with a study of t he  f lu id i z ing  charac te r i s t ics  of p lan t  
product UO3. 

Characterization of the U03 product of the  miniature calciner  runs reported in 
Hw-53961-~, p. C-6,  disclosed very low surface areas and slow reduction rates in 
t he  absence of su l fa te .  

P R O P E R T B S  OF UO? PRODUCED BY CONTRRJOUS 

-- 
0.02 
0.017* 

CALCINATION OF 100 W T  UNH 

Surf ce Area Time f o r  9'7% 
Reduction - Sec 8 S 

P P d  M /g - 
-- 

200 
0.34 

0.20 
0.30 

3260 

2690 
3040 

* Added as ammonium n i t r a t e .  

With 2000 ppm sulfur present, surface areas ranged from 0.82 to 0.95 and reduction 
times from 730 t o  1030 seconds. On the basis of the above measurements, t he re  
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appears to be l i t t l e  difference between the  use oi 
uous calcinat ion process as compared t o  pure Ul!?iI. 
absence of sulfate) also resulted in production of 
and fines (cf. HW-43963.-C). 

Since HAW UOct product is subsequently put thmugh 

mrmniated feeds i n  the contin- 
Tbe ammoniated feeds ( i n  the  
much greater  quant i t ies  of dust 

a twc-stage f lu id ized  bed reduc- 
a -  

t i o n  process, it is desirable  t o  know how the  f l d d i z l n g  cha rac t e r i s t i c s  of the 
powder are r e l a t ed  t o  its physical properfies.  
operate s a t i s f a c t o r i l y  was examined wiCYh respec t  t z  p a r t i c l e  s i ze  d is t r ibu t ion ,  
fluidizing charac te r i s t ics ,  minimum mass veloc i ty  f o r  f lu id iza t ion ,  p a r t i c l e  shape 
f ac to r  and angle of  fracture. 
known p a r t i c l e  s i zes  was a i s 0  made and comparisons were drawn. !%2 deta i led  find- 
i n g s  w i l l  be reported in a forthcomkg document; the ?ollowhg represents a 
high-spot summary of the work t o  date. 

A sampLe of product U03 known t o  

Simiiar examinatiori of samples prepared by mixing 

1. 

2. 

3. 

4. 

In the case of HAP0 UO 
screen (0.00- inches a; ame5er) and over 35 per  cent passed through a No. 
325 screen (0.0017 inches diame+er 1 
was 0.001g inches. 

more than 80 per cent passed through a Hoe 200 

The geometric mean p a r t i c l e  diameter 

An "ideal" p a r t i c l e  s ign dis%riaut ion was determined from theore t ica l  
considerations, and a sample having th i s  d i s t r ibu t ion  was synthesized. 
Upon screening, 8 4  and 1.5 per cenf passed through 200 and 325 mesh 
sievea, respect ivelyo W "i&aL" mix5ura was subs tan t ia l ly  be5ter than 
the  production powder In all respects relat ,d t o  f lu id iza t ion .  

A "poor" powder was also synthesized of which 50 pcr cent passed through 
the No. 325 screen and 100 per cent passed through the  No. 200 screen. 
This material was subs tan t ia l ly  posrer than prcduci;ion powder. 

The angle of f r ac tu re  of tke  "ideal" material %-a3 45", f o r  the production 
powder 65' and for the  "poor" powder 80". 
f r ac tu re  provides a simple and cffscti-re mems of predicting the  behavior 
of the  pcwder towards f lu id iza t ion .  
60' the material w i l l  pr.sbaXy ke sa:.;sfaztory. 
channeling and generally poor operatioc a r s  l i k e l y  50 cccu-r. 

Measuremect or' the  angle of 

If tka angle of f rac ture  is less than 
If greayzr tban 60' 

The presence of a high percectage of 325 mesh fines i n  U03 powder is 
detrimental t o  ft,s f luidizirg p r o p r f i e s .  
is apparently sa t i s fac tc ry ,  a rgducrion iri t,k,2 fkes wcfuld represent a 
s ignif icanf  improvement. 

Altkaugk th? presznt material 

Continuous Calcination 

Addition of Ammonia. 
p i l o t  p l an t  sca le  continuous c d c i n s r  w:% is13 pttr cent 

A s  reported laai ,  mor% &r; aztempt w a s  made co operate the 
f e d  cac%aicing 2.4 

the c&iner 
concentrator 
i ts  capacity 

per Cent ammonia and from 0 %G 300 par t s  p r  m.ii.Licln sdf'u-r GC? a urm-ium basis. 
The operation was plagwd wi+h caking, p c c  hna: t,ransf;r, a d  bed khzcw-out, and 

was judged tc be incperable. 
used t o  prepare the 100 pcr cer: UNE had Seer. impairzd 1n;ofar as 

In adrliCV-E,,r t h e  Terfoi-manee of the  

w a s  concerned, 



Observation of the concentrator internals after last month's run revealed extensive 
scale build-up on the steam coils which resulted in relatively poor heat transfer 
and accounts for the limited capacity of the unit. I n  addition a heavy, yellow 
precipitate, presumably ammonium diuranate, was found at the bottom of both the 
concentrator and the 100 per cent UtlH storage tank. 

TrJo runs, differing only by feed point temperature, were made this month. 
conditions were as follows: 

Operating 

Feed Point Temperature: 

Feed Composition: 

290 and 260 C. 

100 per cent LR!lH containing 1.8 per cent armnonia, 
600 ppm sulfur and -0.5 - M nitric acid. 

Agitator Speed: 66 r p m  

Findings include : 

1. 

2 .  

3.  

4. 

5. 

6. 

No precipitation was found in either the concentrator or 100 per cent UlVH 
storage tank. 

The concentrator performed satisfactorily at through-put rates in excess of 
300 lb. water evaporated per hour. 

No cake build-up was observed during the 290 C calcination run. 
hand, during the 260 C calcination run, a soft, chalk-like build-up was formed 
at each feedpoint zone. 
temperatures nor impair the operation in any manner. 

On the other 

However, the build-up did not cause uneven shell 

The operating bed level remained constant during both runs. 

Spheriodal-shaped particles, with very little dust, were produced in both 
n l n S  . 
Average U03 production rates were 180 lb./hr. at 290 C feedpoint temperature 
and 220 lb./hr. at 260 C feedpoint temperature with equivalent heat in-put. 

Laboratory examination of the product is incomplete at this time. 

On the basis of the successful operation, E recommendation has been made to Finish- 
ed Products Operation that a plant test would be feasible. 

The U03 produced during these runs will be shipped to K-25 plant for evaluation. 

Continuous Calciner Agitators - 224 UA Building. 
shear pin failures in H- and K-cell calciners demonstrated that: 

Hinged-arm agitator blade and 

1. The hinged-arm agitator 
loading (due to foreign 
without gross a g e  to 

assembly ( SK-2-43238) w i l l  sustain severe shocks and 
objects in the bed, lumps of uranium oxide, etc.) 
the shell or agitator. 
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2 .  The two-piece welded blade and shear pin with 3/8-inch notch diameter a re  in- 
adequate f o r  long period service.  

On the  bas i s  of these failures, a one-piece blade and increased notch diameters 
(7/16 and 1/2-inch) will be recommended. T h i s  will give a better balanced design. 

Ion Exchange 

The pressure drop and flow cha rac t e r i s t i c s  of the anion-exchange r e s in  Amberlite 
IRA-401, 20-50 mesh particle size, were investigated in  the  moving bed ion-exchange 
contactor.  I n  a water system with a combined feed and scrub flow of 3.0 l./min. 
a 4-inch resin push (6-inch water push) was obtained w i t h  an air  pressure of 10 psig. 
I n  an ac id  system (ca. 6.5 HNO3 X4F. and XAIS) with the same flow, however, an air  
pressure of 30 psig w a s  necessary t o  obtain a 1-inch resin push with a 6-inch water 
push. 
the  r e s i n  w a s  remved from the  u n i t  and sent  t o  the Furex plant .  

A f t e r  12  hours of successful continuous operation under these conditions, 

WAS= TREA!lMEH!C, FISSION PROlWCT RECOVERY 

Special  Geological Studies 

The contract  for the  fixed-price portion of the  CA-700 well d r i l l i n g  project  was 
extended t o  February 1, 1958 t o  allow completion of the addi t ional  w e l l s  and foot-  
age authorized t o  be d r i l l e d  by the Hatch Dr i l l ing  Company. 
pro jec t  is now about 90 per  cent complete, witb two wells i n  process of completion 
and one ye t  t o  be begun. 

Their portion of the 

O b  s e m t  ion Wells 

Radiostrontium pers i s ted  i n  the ground w a t e r  beneath the U 6 - S - 1  and 2 c r ibs  i n  
200 West Area as indicated by samples from adjacent w e l l s .  
radiocesium w a s  found i n  ground water samples from any other  si te.  
detected i n  one sample from a w e l l  near the U6-A-8 c r i b  was shown t o  be the r e s u l t  
of sample contamination i n  the  laboratory and subsequent samples from t h i s  w e l l  
contained no radiostrontium. 

No radiostrontium o r  
Radiostrontium 

Detectable ground water contamination appears t o  have spread eastward from 200 West 
Area and westward from the 200 East Area has joined in the  r e l a t i v e l y  permeable 
aquifer  between the  two areas. This very low concentration of radioactive material 
is moving t o  the northwest and to  the south i n  the  grcund water. Special  samples 
were taken from wells i n  the BC Crib and trench area. These f a c i l i t i e s  have re-  
ceived la rge  volumes of scaveaged waste disposed by cribbing aad spec i f ic  reten- 
t ion.  
material has previously been found i n  the  ground water that could be a t t r i bu ted  t o  
these disposal f a c i l i t i e s .  The special  s ampl~s  taken from BC monitoring w e l l s  were 
s iml teneous ly  col lected from various depths. A fev of these samples indicated the 
presence of radioactive contamicatim at  dep+,h in  the ground water while none w a s  
found a t  the ground water surface.  The concer?trations observed w e r e  very l o w  and 
the results of repeated sampling not compietely consis tent ,  
t h a t  these results may indicate  sinking of high-density scavenged waste i n  the 

A measurable ground water mound e x i s t s  beneath the s i te  but no radioactive 

It is believed possible 
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ground water. 
to the BC site is expected to ultimately produce low-level contamination in the water 
table beneath this facility. 

During the first week of operation of the new Gable Mountain swamp all of the cool- 
ing wster from the Purex plant was discharged to it. This flow, ranging from seven 
to nine millions of gallons per day resulted in, a 0.2 foot rise in the water level 
in a well 4000 feet from the discharge line outfall. During the second week of 
operation the flow to the new swamp was reduced to about one-third of the total 
discharge, about 3 million gallons per day. 
at this rate for one year the mound beneath this s m  will be about 1.6 foot 
above the normal ground water level. 

The approximately me-million curies of radioactive material discharged 

It is estimated that after discharge 

Disposal to Ground 

Samples from three batches of in-farm scavenged waste were evaluated by means of 
soil column tests. 
and one a lso  displayed a breakthrough of Srgo i n  less than one column volume. 
result of these s o i l  reaction tests it was recommended that the wastes not be dis- 
charged to cribs. 

All three of the samples resulted in a rapid Cs137 breakthrough 
A s  a 

Preliminary data from two addition& soil column tests with Purex boiling-tank 
condensate waste indicate ultimate crib capacities of 8.5 and 19 column volumes. 
Previous tests resulted in calculated crib capacities ranging from 9 to 27 Column 
volumes. 
composition and to excessive sensitivity to unavoidable differences in the test 
columns and analytical results. lo method is apparent for properly integrating 
these results to obtain a true crib life. It is therefore necessary to accept a 
conservative estimate based on the lowest calculated life, with a recognition of 
the probability that the crib will be useful for some longer period. 

The poor reproducibility of these data is ascribed to variations in waste 

Experiments are in progress to evaluate the s o i l  reactions of samples of Purex 
process condensate (2l.6-A-5 crib) by means of so i l  column tests. 
results indicate a possible crib life of about 17 column volumes. 
actually received 23.6 column volumes to date and no evidence of long-lived iso- 
topes in the ground water was observed. Further tests of this waste are planned 
and special monitoring samples from adjacent wells were scheduled. 

Very preliminary 
The crib has 

Research conducted to evaluate soil column variables in waste-soil reaction tests 
included experiments using soil saturated with magnesium rather than with calcium. 
This change was originally made to facilitate analysis of the effluent since mag- 
nesium salts on the counting plates proved to be less hygroscopic than those of 
calcium. It was found that solutions passed through the magnesium saturated soil 
did not attain full equUbrium breakthrough as expected. 
tracer used in the tests was permanently retained in the s o i l  by some mechanism 
having a much longer equilibrium time than the normal ion exchange reaction. A 
hypothesis that this mechanism involved a strontium-calcite reaction was supported 
by experiments with soils previously flushed with acid for the latter calcite- 
free soils did not show non-equilibrium retention of strontium. 
found that strontium solutions containing up to 1000 ppm calcium do not display 

Part of the radiostrontium 

It has now been 
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evidence of t h i s  c a l c i t e  react ion with strontium although the  same s o i l s  continue 
t o  retain p a r t  of the strontium from solutions containing up t o  1000 ppm magnesium. 
It is f e l t  t h a t  the data indicate  a calcite-strontium reaction i n  which calcium i s  
capable of competing with strontium, but in which magnesium does not compete. 
further work bears out this theory it might be possible t o  use the mechanism t o  
extend the l i f e  of c e r t a i n  Hanford c r i b s  by neutral iz ing the wastes n i t h  magnesium 
carbonate or  hydroxide in place of limestone. 

The two batches of in-farm supernatant l i q u i d  (26 and 27) scavenged thi& month by 
CPD contained Co60 below the  recommended t e a t  dispcsai limit of 4 x 10' 
However, since batch 26 demonstrated poor cesium adsorption and batch 27 poor cesium 
and strontium adsorption i n  soi l  column tests, they were discharged t o  the 216-Bc 
spec i f ic  re tent ion trenches. 
t o  be scavenged p r i o r  to termination of the in-farm scavenging program i n  the 200 
E a s t  Area. 

If 

uc/cc. 

Two batches (approxima+ely 1,000,000 gallons ) remain 

Recuplex aqueous waste which is sent  t o  the u6-2-10 cavern has plugged the s o i l  t o  
t h e  extent  Ut a pool exists which is about 4-1/2 feet deep. 
f'unctioning as or ig ina l ly  planned. 
t o  the  ground a t  pH 2.5 which is not conducive t o  optimum s o i l  removal of plutonium. 

Thus the cavern is 
However, the plutonium bearing waste i s  sent 

It was recommended that wells t o  ground water be provided i n  the v i c i n i t y  of the 
234-5 Waste Cribs. 
samples from two dry w e l l s  a t  depths of only f i f t y  f e e t  above the regional ground 
water table.  The w e l l s  are necessary i n  order t o  mrmitor the ground water aod t o  
evaluate the  status of the present waste cr ibs .  

This resu l ted  from the f a c t  that plutonium w a s  found i n  mud 

Gelling; of Wastes - Fie ld  Work 

Observation of the aluminosil icate gel  i n  the tes5 dispcxal p i t  east of the 300 
Area revealed that the moisture content of the g e l  cear  the surface has increased 
from 80 per cent t o  85 per cent { w e t  b a s i s ) .  
the  bottom of the p i t  reaaiaed a t  about 75 per cent. 
t e n t  near the surface w a s  a t  first thought t o  5e due t o  condensation of v a t e r '  
vapors from the air; however, the uniform 46 F temperature of the gel ,  which is  
greater  than the average a i r  temperature, r u l e s  o ~ 5  thSs possibii i$y.  Although 
no evidence of g e l  shrinkage has been observed durlng the past  mont.h, the material 
does have a decidedly firmer t ex tu re  thaz was previously r;ot,ed. 
t o  the low temperature of the g e l  bed. 

The mistire content i n  the g e l  near 
The increase i n  moisture con- 

.This may be due 

A proposed procedure f o r  a laboratory-scale test  %D demonssraze and obtain data 
on the  se l f - s in te r ing  of gel led Purex high salt  and coating wastes w a s  prepared. 
Ut i l iza t ion  of heat generated by radioactive decay of f i s s i o n  products t o  achieve 
self-s inter ing temperatures i n  wastes contained i n  a ge l  matrix may have poten t ia l  
as an ultimate disposal method. 
determine proportions of the various solutions which wher, comfjlned w i Z l  produce a 
sa t i s fac tory  gel .  

Prsliminarj invest igat iors  w f i l  Se conducted t o  

Preliminary laboratory investigations coccerned w i t h  tbe drying cf a p t h e t i c  coating 
removal waste by m e c b i c a l  methods indicated tha$ d w - d r y i n g  @f' l iqu id  c r  geiled 
coating waste may h e  prac t ica i  applicazior. as a disposal, method. The objection- 
able feature  of ge l  disposal Fer se is t he  su3sequent h:as of contaminated l i q u i d  
from the g e l  t o  the soil. 
posal should eliminate t b i s  undesirable charsc;oris:lcb A smali irun-dryer w a s  

P a r t i a l  c r  complete dekyd'atior? of the gel  pr ior  t o  dis- 

1 2 4 1 2 b 4  
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constructed and will be operated to evaluate drying characteristics and economics 
of this dehydrating method. 
final dried product are planned. 

Solubility, and later leachability, tests of the 

Ultimate High-Level Waste Disposal 

In cooperation with CPD personnel, a study was begun on the processing, economics, 
and justification f o r  alternate methods of ultbste high-level waste storage thrrex) . 
Work was done on calculations of heat generation rates and maximum waste temperatures 
anticipated in pipes cooled by air. 
of calcined wastes as dry solids. 

The ultimate storage method assumes retention 

FISSION PRODUCT RECOVERY 

Cesium Recovery 

Additional data were obtained during the month on the effect of temperature and 
several other variables on the precipitation of cesium with zinc ferricyanide. 
The finwngs are summarized in the following paragraphs. 

The effect of temperature is shown in the following table. The temperature coeffi- 
cient is much greater than expected and leads to a D H of adsorption of about - 13,000 cdories. 
(in a plant scale application) to provide some cooling to overcome the temperature 
rise caused by the heat generated in 1 W W  by fission product decay. 

Because of this large temperature effect, it may be necessssy 

EFFECT OF llEMpERAlvRE ON CESIUM 
KECOVERY wm ZINC FERRIcYmm 

Conditions: 2 - M NaN03, 0.1 - M Fe, 0.1 - M mO3, 0.001 - M Cs, 
0.01 - H Zn, 0.005 M - Kge(CIV)6 

Temperature, OC Cesium Recove@, $ 

0 
10 
20 
25 
45 
65 
85 

99.2 
98.3 
96.5 
94 
78 
56 
32 

* Each number is a mean of four experiments. 

A factoral experiment was set up to investigate the effect on cesium recovery of 
the various constituents expected in a plant 1 W W  solution. The data were subjected 
to statistical analysis, and a number of significant dependencies were established. 
The data are presented in the following table. 
of potassium nitrate, ammonium nitrate, uranyl nitrate, or chromium( 111) nitrate 

It will be noted that substitution 

DE6 
1 2 4 7 2 b 5  
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f o r  sodium n i t r a t e  has no ef fec t .  
up t o  0.2 mlar has LO effect .  
n i t r a t e  axe detrimental, and even very small corcentrations cf nickel  have a very 
adverse effect. 
dependent on the concentration of cesium and of zinc ferr icyanide.  
usual effect, however, is t b t  of sulfate, wkich improves cesium recovery when 
present a t  concentrations of 0.1 t o  1 molar* 

Similarly, alumhum n ik ra t e  a t  concentrations 
High scccentrations of  sodium n i t r a t e  o r  f e r r i c  

It is also seen that tbe extent of cesium prec ip i ta t ion  is  highly 
The most un- 

m m  OF cwmm V A R D ? S  ox cssm R E C O ~  

Conditions: 2 M - Na1403, 0.2 - M Fe(lB03:'3, 3.1 M - SNC3, 0.001 
and 0.005 - M K y e l C N ) 6  v3llaar szberwise specified.  

Reagent Concecfration, M Cesium Recovery, $ 

CsN03, 3.Oi - M Zn(N83)2, 

N a O 3  2 89 

NaNO 3 4 79 

Fe 3 3 0.3 84 
Feg NO3 J 3 0.4 
Fe (Mc 3 13 0.5 

3 86 

5 66 

82 

63 

NaNO3 

NaNO 3 

0.1 
0.2 

88 
e9 

65 
55 
48 

86 
87 
37 
87 

94 
98 
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Cesium Isolation and Packaging 

Scope drawings for the Cesium Isolation and Packaging Facility are nearly complete. 
These drawings show the equipmert arrangement, basic component designs, piping, 
electrical, and instrumentation requirements, and the architectural modifications 
to the processing cell. 

Studies were continued to determine process parameters for the hydrolysis of 
cesium zinc ferrocyanide and the conversion of a cesium chloride brine into a 
d r y  crystalline product. 
to establish crystallization technique. 

Sodium chloride has been used as a stand-in material 

Waste Treatment 

A program has been iritiated (see EW-52824) aimed at improving the long term 
safety and economy of storage of the high level Purex wastes. 
this work is to develop methods for converting the wastes to compact stable so l id s .  
Three areas of work are under active investigation: 

The objective Of 

1. Removal of nitric acid from1WW. 

2. Calcination of Purex and Fission Product Recovery wastes. 

3. Effect of higher temperatures on release or fixation of fission 
products, $hemal conductivity, etc. 

Some preliminary experiments have been run on the drying and calcination of a "cold" 
synthetic 1WW solution. 
However, it was noted that neutralized 1 W W  evaporated more rapidly than unneutra- 
lized 1 W W .  
was reduced by a factor of two was shown by X-ray diffraction to be sodium nitrate. 

Evaporation in an a i r  stream was found to be very slow. 

The salt which had precipitated from the neutralized 1 W W  when the volume 

Samples of both neu5ralized acd unneutralized 1 W W  were also calcined. 
done both in a-tube furnace and on a thermal balance. The latter showed that the 
dried neutralized waste decomposed in two steps, one commencing at about 275 C and 
the other at 350 C. 
temperature. The sodium citrate in the neutralized salt melted during calcination 
and spattered badly. The unneutralized waste decomposed to a porus cinder with no 
apparent melting or spattering. Weight loss measurements indicated that consider- 
able nitrate decomposition took place during drying at 110 C prior to calcination. 

This was 

The umeutralized 1 W W  salts decomposed at a somewhat lower 

Iodine Chemistry 

Further experiments were performed to deternine the effectiveness of mercuric 
salts in enhancing the absorption of radio-iodine in nitric acid solutions (Or in 
retaining iodine in such solutions). 
air was passed through 1 M nitric acid containing the indicated concentrations of 
iodine and mercuric nitraxe. 

The following table shows the results when 
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EFFECT OF MERCURY OH EVOLUTION OF IODINE FROM RITRIC ACID SOLUTIOH 

Iodine Concentration 
M - 

10-2 
10- 
10-7 
10-8 

Percent Retention i n  Aqueous 
No Mercury 0.01 - M Mercury 

19.5 
65.6 
99.95 
99 52 
99 0 94 

99.80 
99 73 
99.97 

99 -89 
100 

It wfll be noted that 0.01 M mercury effect ively inhibits the evolution of  iodine 
f r o m  the  10-4 and 10-5 m o l a r  solut ions.  
l o w e r  iodine concentrations even i n  the absence of mercury. 
is  not  c l ea r .  
stream, rather than from solution, t o  see whether the k ine t i c s  of t h i s  t r ans fe r  a re  
limiting and t o  more c lose ly  simulate the proposed plan$ application. 

However, iodine loss is negl igible  a t  
The reason f o r  t h i s  

Future experiments VFIl involve removal of iodine from the gas 

Neptunium Recovery 

It was reported last month that the corrosion rate of s t a in l e s s  steel by boil ing 
n i t r i c  ac id  is  m c h  enhanced by the presence of sodium vanadate (a  promising re- 
agent f o r  oxidizing neptunium t o  the extractable  plus  six oxidation state). 
Further experiments have shown t ha t  reducfng the  vanadate t o  V g I V )  with ferrous 
sulfamahe p r i o r  t o  simulated ac id  recovery dces not signif ' icantly decrease the  
rate of corrosion of stainless steel (0.51 cm/year>. Vanadium thus appears t o  
be eliminated from consideration f o r  use in coritrsl l ing neptunium routing. 

The results of analyses of Purex plant  streams f o r  neptunium-237 are  shown i n  
the accompanying table. 

Sampling 
Date 

9-22-57 
9-28-57 
10 - 13- 57 
10 -18-57 
10-20-57 
10-29-57 
11-5- 57 
ll-12- 57 
11-17-57 

Neptunium-237 (c/m/ml)* 
2Dw 20F 1BP U Product* - - - l A W  - 1AF" - 

1550 288 204 2520 940 768) 
28 1070) 

450 813 I( LO1) 
=90 1 

1320 310 60 538) 
1560 16 128 638 660 ( 1020) 
1470 420 585 146 768) 

942 558 
848 74 

1052 40 

980 76 
775 70 

* Normalized t o  HAF flow. 
we Numbers i n  parenthesis a r e  from Purex AnaLytical Laboratories, a l l  others 

from Analytical  Laboratories Operatien. 
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These data continue t o  show that most of the  neptunium ge ts  
most of that reaching the 2D column i s  par t i t ioned  in to  the 

through the  HA column, 
uranium product, and 

p a r t  of the  neptunium i s  found i n  the  IBP. It also appears that there may be an 
ana ly t i ca l  discrepancy between tk results of the two laborator ies .  

Following Purex s tar t -up after the  December shut-down, the neptunium content of 
the uranium product dropped off sharply, apparently due t o  decreased n i t r i c  ac id  
concentration i n  2D column o p r a t i o n .  
t he  product neptunium figure has s t a r t e d  t o  rise. 
wherein the  ac id i ty  w i l l  be ra i sed  further i n  an e f f o r t  t o  force neptunium quan- 
t i t a t i v e l y  with the  uranium. 
i n  an e f f o r t  t o  achieve a clean neptunium routing with e i t h e r  product stream, as 
des i re  d . 

The a c i d i t y  has now been increased, and 
A p lan t  test  is t o  be made 

Following t h i s  test ,  1B conditions w i l l  be var ied 

ANALYTICAL & msm- CHEMISTRY 

Analytical  Services 

Plutonium isotope analysis  by thermal ionizat ion mass spectrometry is  now being 
provided. 
m i t  cos t  and accuracy comparisons against f i s s i o n  counting which provides only 
~ ~ 2 4 0  values. 

Then samples were analyzed during the month. Additional use w i l l  per- 

Iron measurements were made t o  support a study of Cs$G’e(CIQ)6 hydrolysis. 
standard o-phenanthroline method worked. 
ac id  expelled cyanide interference.  

The 
Preliminary digest ion i n  high boi l ing  

X-ray absorption was useful f o r  measuring uranium i n  a rc  furnace melted uranium 
dioxide. The first s t ep  w a s  m e t a l  removal by leaching with cold, half-s t rength 
hydrochloric acid.  

Sixteen samples f o r  uranium burnup were received from 327 Building dissolut ions.  
They are being processed a t  t h e  ore/day rate. 
of the  325 Building dissolver  i s  on schedule aimed at a r a t e  of two dissolut ions/  
week by February. 

Twelve a re  complete. F ina l  t e s t i n g  

The Five Peak Analyzer operated routinely.  
completed. 
separations would have required an addi t ional  1.25 employees. 
permits cos t  savings even when chemical separations a re  s t i l l  necessary. 
reason is that separations need not be so precise .  
ate separation w a s  found adequate f o r  cesium. 
saved through shortened forms of niobium and zirconium separation procedures. 

Two-hundred and t h i r t y  samples were 
To do the  same work with 8 scanning spectrometer plus  some chemical 

The Analyzer often 
The 

For example, a s ingle  perchlor- 
And again, twenty-one hours t i m e  w a s  

Controlled Poten t ia l  Coulometry 

The precise  determination of plutonium by control led poten t ia l  coulometry a t  a 
macro l e v e l  (two t o  t en  milligrams plutonium) ha.s been previously discussed. A 
mercury pool cathode i n  a c i t r a t e  buffered medium w a s  used. The method did not 
permit the separate t i t r a t i o n  of plutonium and iron, but a correct ion f o r  i ron  
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impurity was required. 
ac id ic  media has led to a method whfch has no i ron interference and r e t a ins  the 
high precis ion of about plus  o r  minus 0.05 per cent standard deviation i n  the 
optimum range. The t i t r a t i o n  is ca r r i ed  out  i n  a one m o l a r  n i t r i c  ac id  solut ion 
containing a small  amount of sulfamate ion t o  eliminate n i t r i t e  interference.  
the Pu(II1) t o  Pu(IV) conversion, po ten t ia l s  of 0.50 vo l t s  f o r  reduction and 0.90 
v o l t s  for oxidation against a saturated calomel electrode are applied. 
and nickel do not interfere, and iron does not i n t e r f e re  unless i t s  concentration 
exceeds the  plutonium concentration. 

Recent work with a p la t in ized  platinum gauze electrode i n  

For 

Chromium 

Studies of low level plutonium t i t r a t i o n s  a t  100 t o  200 micrograms are being made 
by p lo t t i ng  oxidation-reduction t i t r a t i o n  curves of plu+anium and of various possible 
interferences in  several  media using t he  control led poten t ia l  coulometer. In ad- 
d i t ion ,  a unique instrumental adaptation of the coulometer permits the d i r e c t  re- 
cording of t he  der ivat ive of the t i t r a t i o n  curve, yielding a peak a t  the Eo which 
c lose ly  resembles t h e  results of der ivat ive polarography. 

F iss ion  Counter 

The gas s c i n t i l l a t i o n  f i s s i o n  counter has been modified 
s i t i v e  mul t ip l ie r  phototube with the e l imba t ion  of the 
viously required (nitrogen i n  argon) A subject  report  

t o  use an u l t r a -v io l e t  sen- 
wave length s h i f t e r  pre- 
has been issued as HW-46412. 

pumps 
Deepwell Turbine Pump Conical Slinqer - Deflector Liquid Seal.  
s l inger-def lector  seal f o r  deepwell turbine pumps has been placed on l i f e  test. 
cone cons is t s  of two pieces and i s  mounted with the base facing the l i qu id  t h r o t t l e  
bushing. 
is free t o  move a x i a l l y  and is  pinned t o  the top of  the cone so t h a t  it ro t a t e s  
w i t h  the  shaft. 
10 m i l s  diametral clearance between the  l i q u i d  t h r o t t l e  bushing and the shaf t  the 
maximum leakage a t  shut off ( a 7  feet head) w a s  710 ml/min. 
the  leakage was zero. 
t yp ica l  of p l an t  operation. 

A modified conical 
The 

The top of t he  cone is  attached t o  the  pump shaft ,  the  base of the cone 

With the cone set 20 mils below the l i q u i d  t h r o t t l e  bushing and 

A t  8 feet  of head 
The leakage averaged a3cuf 350 ml/min a t  discharge heads 

These preliminary test  results indicate  that a two piece, hydraulically loaded, 
conical s l inger-def lector  w i l l  be superior t c  the cne-piece cone un i t  recommended 
f o r  plant  appl icat ion and reported i n  HW-53530. 

Canned Motor Pump. 
in - l ine  o r  submersible pump application. The motor w i l l  be in aceordame w i t h  
the  design developed by the  General Engineering Laboratory in 1950 (EM-51826), 
Titanium will be used i n s k a d  of stainless s%e& and the bearing re ta iners  have 
been modified t o  permi$ easier replacement. 

An order has been placed f o r  a 5 HP canned motor su i tab le  f o r  

Valves 

Elkem Solenoid. 
after 44,000 cycles. The solenoid c o i l  burced out.  Operatioa was smccth Unt i l  
failure occurred. 

A p i a s t i c  solenoid valve supplied by t h e  Elkem Corporatior: f a i l e d  

1 2 t d - i 2 1 0  
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Hills McCanna Saunders Type Valve. 
ethylenes) diaphragms molded in the normally closed position are being tested. 

Super Dylan and Marlex 50 (high density poly- 

Most materials used for diaphragms in these valves are susce tibLe to radiation 
damage at relatively low tctal exposures (Teflon at 105 - 10 
ethylenes have some physical properties desirable in diaphragms after exposures 
to 109 r gamma and retain them at expcsures of 2 x 109 r gamma. 
exposed to 109 r has endured 400 off-on cycles. 

% r). These poly- 

One diaphragm 

Corrosion Studies 

Hard-surfaced Titanium. Hard-surfacing of titanium is under study as a means of 
preventing scoring and deformation of mating faces of nozzles on remote jumpers. 
Three samples of A-55 titanium ranging from a8 received to "fully hard-surfaced" 
(cyanide bath) were submitted to Huey corrosion tests in this laboratory. 
scopic examinations were made after each 48-hour test period. 
ficant difference in observed corrosion rate amng the three samples. 
three corroded at a rate about five times greater than normally observed for A-55 
titanium under these conditionso In addition, localized cracking was observed 
around numbers placed on the samples. 
dicates the cracks do not penetrate much beyond the hardened layer and they may 
have been present prior to the Huey test. 

Pressurized Heat Transfer Units. 
the pressurized heat transfer units to determine how data obtained with them corre- 
late with thoae obtained with atmospheric pressure units. 
stainless steel to 60 per ten% BO3, corrosion was considerably more severe under 
conditions where heat was transferred from the sample to the solution than when 
the sample received heat from the solution even though the sample surface tempera- 
ture was asout the saae (ca. 115  C) ic both cases. Also, crevice corrosion at 
the sample-gasket interfa= was evident in the former and absent in the latter 
case. The observed differences in corrosion rate may be due to differences in 
boiling nucleatior: on the two surfaces. 
NEW PROCESSES 

Flurex Development 

Lodic corrosion rate of sensitized 304-L stainless steel in 0.1 
to be about 4.8 mg/sq.in./ampohr. when operating at 1 amp/sq.in. 
materials and previously determined corrosion rates for Pt under the same condi- 
tions, the cost per unit  weight of uranium processed would be about twice as much 
for Pt anodes as for 304-L anodes. 
0.0003 M and temperature was 30 C. 
as staizess steel type and pre-treatment will be studied in fiture runs. 

Micro- 
There was no signi- 

However, all 

Preliminary metallurgical examination in- 

Exploratory experiments are being conducted in 

In an exposure of 347 

04-L Stainless Steel h o c k .  Long term (200 hours) tests indicate the equilibrium 

Based on cost of 
Nfl4NO3 (pH-9.4) 

In this run, fluoride concentration was 
The effect of these and other variables such 

Catholyte Composition. 
variables in catholyte composition on efficiency for uranium reduction at the 

A series of runs was made to determine the effect of certain 

cathode. Data obtained are shown in the following iiab-aation. 
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Reduction Efficiency, Per cent, vs. Cathode Composition 

0.0 M H , p 4  

0.01 M U  - 0.1 - M U 
1.0 M F - 0.1 M F 0.1 M F 1.0 M - F - 

62 57 86 93 

0.1 M - WO4 64 72 70 92 

These were preliminary, batch trpe experbents performed primarily to determine 
significant variable ranges to use in planning a more comprehensive series of runs 
which w i l l  permit a statistical evaluation of the interaction of six factors con- 
sidered signtflcant in catholyte composition and operating conditions. 
subject to considerable error, these experiments do show uranium concentration to 
have a significant effect on reduction efficiency. 

Although 

Feed Compartment Composition. 
transport (across the cation membrane) as a function of feed compartment composition 
and operating conditions indicate (a) current efficiency for uranium transport is 
independent of equilibrium uranium concentrations in the range 0.1 to 1.5 M, (b) 
gross water transport increases with decreasing uranium concentration and increasing 
cell temperature. 

Further studies of current efficiency for uranium 

Other studies in progress (cathode compartment fission and corrosion product decon- 
tamination and correlation of static and operating membrane stability tests) can not 
be reported this month due to lack of analytical data. 

Anion Exchange Process 

Anion Exchange Kinetics 

Studies of plutonium absorption and desorption kinetics on anion exchange resins 
have been continued. For all resins studied to date, the concentration of plutonium 
absorbed on the resin increases approximately linearly with the logarithm of the 
time with the exception of one per cent crosslinked Dowex 1. The Dowex 1, X - 1  
loads much more rapidly thsn the other resins, and the plutonium concentration 
varies in a more complicated fashion with time. 
resin undergoes on loading may account in part for its more complicated rate be- 
havior as compared with higher crosslinked resins. The elution of the anion resins 
with 1 M HNO at 60 C results in d ~ t a  which approximates very closely a first order 
rate meFhanism. Elution at 25 C with 0.35 M HNO3 deviates from this type of rate 
expression, apparently because of plutonium-polymerization in the resin phase In-  
creasing elution temperature with 0.35 M HNO3 results in increasing initial r8teS 
followed by a sharp break and very slowelution. Apparently this behavior is due 
to increased tendency to polymerize at increased temperature. 
a shallow bed cannot be eluted comple+;ely by 0.35 M HNO 
and high flow rate. 
HNO 
into Pu(N03)4 - 0.35 - M HNO3, and the resin contacts the low nitrate elutriant only 

2 

The greater shrinkage which this 

3 

This indicates that 
at elevated temperature 3 The reason for complete elution in a deep bed using 0.35 

at elevated temperature appears to be that the elution is occurring mainly 3 
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after most of the plutonium is already removed. 
is seen in the elution kinetics than in loading kinetics. Times required for 90 
per cent elution by 1 M HNO 
Dowex 1, X-4 (50 - 100-mesh3, 25 minutes; Dowex 1, X-8 (50 - 100 mesh), 290 minutes; 
Amberlite IRA-401 (20 - 50 mesh), 95 minutes; Permutit - SK (20 - 50 mesh), 10 
minutes. 

Much more variation between resins 

Dowex 1, X - 1  (50 - 100 mesh), 2 minutes; at 60 C are: 

It was previously reported that Dowex 2 X  (50 - 100 mesh) was incompletely eluted 
by 0.35 This appears to be due to non-uniformity of the resin beads, and 
this difference is probably exaggerated by the fact that the plutonium on the 
beads which lag behind the sharp elution band undergoes polymerization in the dilute 
nitric acid. 
elution with a maxlmum product concentration OF 52 grams per liter. 
uniformity of the resin is still apparent from the lagging of some of the beads 
behind the sharp band, but this tailing is not serious at this acidity. 

HKO3. 

Elution of this resin with 0.45 M HKO3 at 60 C results in complete 
The non- 

Recovery of Plutonium from Purex 1 W W  

A series of runs is in progress to determine the plutonium adsorption characteristics 
of Dowex 2 l K  and Amberlite IRA-401 resins for feeds of the plutonium level expected 
in Purex 1 W W .  

With synthetic Purex 1 W W  spiked to 50 mg Pu/l, Amberlite IBA-401 (20 - 50 mesh) ex- 
hibited a plutonium capacity (to 50 per cent breakthrough) of 10, 10 and 15 grams 
plutonium per liter of resin at temperatures of 60, 40, and 25 C, respectively. 
Analytical data for a run with a feed concentration of 2 mg Pu/l (approximately 
that expected in plant 1 W W  under steady state two-cycle operation) are incomplete, 
but indications are that the capacity of Amberlite IRA-401 to 50 per cent break- 
through is at least 2 grams plutonium per liter of resin and at 10 to 20 per 
cent breakthrough, is probably of the order of 0.5 to 0.75 grams plutonium per 
liter of resin. 

Although low, these capacities are sufficient to enable economic recovery of sig- 
nificant amounts of plutonium from Purex 1 W W  even with the low solvent extraction 
losses expected from the two cycle flowsheet. 

However, it is emphasized that several uncertainties exist in extrapolating these 
data to the in-plant processing of 1 W W .  
is not Imown, and an additional step may be necessary to convert the plutonium to 
the required tetravalent state. 
if present, in plant 1 W W  is an additional potential complication. 

The oxidation state of plutonium in 1 W W  

Plugging of the resin bed by suspended solids, 

Pyrochemical Processing Studies 

Further work has been done to determine how aluminum reacts with the species formed 
when UO2 and UO 
to learn how oxides of cerium, thorium, and plutonium behave in the K A l C l 4  system. 

dissolve in KAlC14. Preliminary experiments were also performed 3 

Q 
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When U03 reac ts  with excess KA1C14, the uranium reaction product is U02C12. Upon 
addition of aluminum t o  t h i s  m e l t ,  i t s  color changes from red t o  purple, and par t  
of the uranium is reduced t o  metal. The reaction is believed t o  be 

which a t  1000 IC ha8 a free energy change of -109 kcal/mole U O g 1 2 .  
t ion  of the U C l 3  t o  mew i s  unlikely since the f r e e  e n e r a  change f o r  this reaction 
is +27.5 kcal/mole. 
metal is one-third of the t o t a l  uranium present as U0@2. 
however, have resu l ted  Fn metal ( a l loy )  yields  up t o  79 per cent (see the follow- 
ing Table). 

Further reduc- 

On the basis of eqyation (l), the theore t ica l  yield of uranium 
Experiments i n  air, 

This r e s u l t  I s  perhaps due t o  a reaction such as  reaction (2). 

The data of the accompanying tab le  and experimental observations tend t o  support 
t h i s  hypothesis. 
8n immediate reaction and the color of the system changes to  purple indicative of 
uranium (111) e It is believed that i n i t i a l  reaction according t o  eqyation (1) is 
very rapid. 
slowly and is perhaps lFmited by the diffusion of oxygen t o  o r  through the salt- 
air interface. The data i n  the table ,  although fragmentary, support t h i s  mechanism: 
The extent of m e t a l  production by the secocdasy process apparently increases l inear -  
l y  with time; it decreases with an increase in volume of the salt phase (which d i -  
l u t e s  the U0$12 and increases the distance between the air-salt and salt-aluminum 
interface) ;  and, it decreases with increasing U0$12 concentration. 

Reduction of' UO$l2 by Aluminum i n  the System U0$12-KA1C14-Al(a) 

When aluminum is added t o  the U(3$12 - ICAlc14 solution, there is 

The subsequent reaction involving atmospheric oxygen proceeds more 

~ ~ 1 ~ 1 4  Al $ U Reduced '$ U Reduced 
Moles Moles t o  Metal Less 33$ 

P 

Time u03 
Moles - Min - 

10 0 e 0035 0.048 o -148 46 13 

20 0.0035 0.048 0 a 148 60(b) 27 

20 Q 0035 0,048 0.148 b0(b j 27 

20 0 0035 0 072 0 1k8 36 3 

20 0 0035 0 096 0.148 38 5 

20 o 0018 0 ., 048 0.148 79 46 

20 0 0035 0 . o u  0 .la 60°bi 27 

20 o 0070 0 048 0 *146 39 6 

Reactions took place in unst i r red quartz t es t  tubes a t  770 C in a i r .  The 
reaction mixturPs were quenched by powing icto porcelain evaporating dishes. 
Same rune 
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It i s  not believed that vo la t i l i za t ion  of U C 1 3  provides the driving force f o r  the 
react ion of aluminum with uranium t r i ch lo r ide  since a r e l a t i v e l y  la rge  quantity of 
aluminum chloride is  present i n  the solvent a t  all times. 

A run S?. t o  run 10 but conducted a t  TOO C w a s  made w i t h  20 mg of Ce2O3 con- 
ta in ing  Ce 
of the uranium-aluminum aUoy button. 
t a n t  not only f o r  the s i ze  of t he  s ing le  stage e f f e c t  but because it demonstrates 
t he  f a c t  that clean phase separations are not d i f f i c u l t  t o  a t t a i n .  

added t o  the  system. The salt phase contained 106 times the a c t i v i t y  
This l a rge  decontamination f ac to r  is  impor- 

S F m i l a r  rims were also made with Tho2 and Pu02, the extent of reduction being 11 
per cent  and 1 per  cent,  respectively.  
namic s t a b i l i t y  of PuCl3 as conrpazed t o  UCl3 in react ion w i t h  aluminum and o f fe r s  
p o s s i b i l i t y  of a simple p a r t i t i o n  technique. The po ten t i a l  f o r  p a r t i t i o n  is  even 
grea te r  because of the a l t e rna te  oxidation mechapism avai lable  to  uranium which i s  
not avai lable  t o  plutonium. 

These results r e f l e c t  the grea ter  thermody- 

PROCESS CONTROL DEVELOPBENT 

Assistance t o  the Furex Plutonium Resin Column Controls 

Instrumentation f o r  the Purex Plutonium Resin Column has been ac t iva ted  preparatory 
t o  operating the  column with plutonium feed. 

The r e s in  l e v e l  ind ica tor  operates s a t i s f a c t o r i l y  a t  flowsheet ac id  concentrations 
and de tec ts  the resin l e v e l  i n  the reservoi r  t o  plus or minus one-half inch. 

The XCP gamma absorptiometer ion chamber was replaced because a Kovar insu la tor  
cracked and caused excessive current  leakage. 
i n t e rna l ly  dried, sealed w i t h  an epoxy cement and painted t o  minimize current  leak- 
age and corrosion. The absorptiometer now appears t o  function properly although 
some d i f f i c u l t y  i s  being experienced w i t h  microphonic pick-up from the s igna l  
cable. 

The new chamber was carefu l ly  cleaned, 

The O h m a r t  absorptiometer is i n s t a l l e d  on the XA colrunn, one foo t  above the feed 
point.  
on the  r e s i n  w a s  completed using lead absorbers. 

An i n i t i a l  ca l ib ra t ion  i n  the range zero t o  120 grams plutonium per  l i t e r  

The 2BP contact alpha counter i s  i n s t a l l e d  and w i l l  be tested and ca l ibra ted  when 
plutonium solut ion i s  introduced in to  the system. 

The measured conductivity of n i t r i c  ac id  i n  d i r e c t  contact with the  anion res in  
var ies  as much as 30 per cent depending on the packing of the  r e s in  around the 
measuring probe, 
sponse t ime w i t h  the sh ie ld  is  longer than desired.  
response time has been achieved by using a Dutch-twill type screen having a greater 
free area. 

Because of t h i s  the probe requires shielding even though the re- 
However, some improvement i n  



Assistance t o  Project  CG-686 

Electronic operabi l i ty  testa were c c w l e t a d  on the six i n s t a l l e d  gamma monitors a t  
Redox. 
cesium 137 solu+,ion. 
and placed i n  the "Beneficial use category." 
f o r  use on these streams have ahcwn l i t t l e  or  co background a c t i v i t y  t o  date.  

The monitors were ca l ibra ted  in the  p l a t  using a 2 mi l l icur ie  per g d l o n  
On December 19, the  lBP aod 2BP monitors were put on stream 

Fluorcthene gamma monitor sample c e l l s  

Assistance t o  Recuplex 

A new thulium source w a s  i n s u e d  i n  the Reeuplex CCP abscrptiometer. This source 
i s  constructed d i f f e ren t ly  from the prevtously used source acd necessi ta tes  a re-  
ca l ibra t ion  of the  instrument. The r e c d i b r a t i a n  will be accomplished by comparing 
absorptiometer results with laboratory m&jsis of CCP stream samples. 

Densitometer f o r  Purex HA Column 

A p r o t o t n e  densitometer f o r  possible use in the Purex HA column has been i n  oper- 
a t ion  i n  the  321 Building f a r  :en days. 
Fisher  Porter  rctame5er c o i l  in use oneeigbth i ~ c h  of f l o a t  t rave l  i s  equivalent t o  
0.01 spec i f ic  gravi ty  unixs o r  1c) per cent, cf char t  t r a v d .  
band are  v i r t u a l l y  ncc-existent. 
per day is  observed and as yet  C&MOS be explained. 
d i rec ted  towards loeat ing and removing the s-urce cf t h i s  d r i f t , .  

With the  Foxboro dynalog recorder and 

Hysteresis and dead 
A drift frcm the 3e-t point  of about 2 per cent 

E f fc r t  a t  present is  being 

Instrumentation f o r  Measuring Quanti';g of' Ces2um-137 .In Shipping Containers 

A survey of inatrumenTation to  maaux! the  quaxtity of cesium i n  a shipping con- 
t a ine r  has been =de. 
Becfanan amplif ier  w f l l  be a sa t i s f ac to ry  system f o r  This appl icat iono 
cipated that mcst sf %he developmerit e f f c r t  w L l l  be concerned w i s h  ion chamber 
geometry, shieldicg,  a ~ d  mathod of staniimdizaticn.  

It agpea3.s t h a t  an air  f i l l e d  ioc iza t icn  chamber feeding a 
It i s  a n t i -  

Magnetic Flcwmeter Tes? 

The Foxboro magnezir, flcwnzeter, lnodifieci fc cperate in tke 0 - 2 GPM range, has 
been under test  metering 60 per cen: UlBH a: a soiuticr.  and am3ient temperahre of 
90 C. 
varied from 1.6 t c  1.8, yar: t l ; ~  meter exk ' ib~ ted  Lr, z h a q e  in c a l i z a t i o n .  
f l o w  meter w i L ;  ncw 2.t Tesf,ed w i ~ h  a 13C per cecf L J  soiJtirJr;, 

m i n g  the t3st Ferlod of 140 hcrcrs t ke  specIfir3 gravit.y of the SClUtiOn 
The 

NON-PRCDUCmON FUELS FtEPRCCESSIEJG 

Mechanical Processilzg 

Circular  sawing has %en reccsm?12&3 by several  eqxipmenc manufacturers as the 
bes t  method ~ G , P  cuttifig ceramic pcw3r reactci  fue l  flem?sts t c  p e n ~ t  ccre leach- 
ing. Successful demczstraciori cf a saw i c r  Chi3 pur-pos~ will ~?-rnii~ a grea t ly  
simplified d s i g z  f c r  a mechacical Frccers5.r-g c e l L  sir-ce sawicg w a s  already in- 
cluded f c r  hardware remcval Ccnsequenily, tbp. iaitiai de-Jeirpes_t step ic con- 
nection with mec'.arzi;-al prxFssizg cf ncr-FscdI2c::cc fuels  w i a l  be tl: evaluate 
sawing technique2 

I 2 1 1 - 2 1 b  



Separation of Chloride from Darex Dissclver Sclutions 

Solvent Extract ioc Removal of U and Pu. Separation of U and PU from chloride (and 
other  unwanted ccns t i tuents )  in Darex dissolver  solut ions by solvent extract ion is  
under study as an a l t e rna t ive  t o  azeotrogic n i t r i c  ac id  vapor s t r ipp ing  of chloride.  
A f t e r  equilibratioG of a simulated Darex dissolver  solut ion (0.95 M UNH, 1.48 ,M 
HNO3, 1.90 M €El, SS dissolut ion products) with a two-volume port ign of  30 per cent 
TBP-Shell E2342, the organic phase contained 5 g/l chloride and 97 g / l  uranium. 
S ix  1/5-volume scrubs with 3 M HNO3 containing 16 g / l  UllH reduced the organic 
chloride content t o  about 500-ppmp uranium, Two addi t iona l  scrubs with water did 
not reduce the  C l / U  r a t i o .  
addi t ional  scrubs with 1/5-~0l~me portions of 0.05 M Cr(N03)3 produced an organic 
phase having a chloride concentration of about 15 pf;mp uranium. 
Al(NO3l3 vice Cr(N03)3, res idua l  chloride i n  the organic was about 150 ppmp uranium. 
Scrubbing with 0.05 M Fe(N03)3 and Hg(N03)2 following t h e  HlYO -UMH scrubs removed 

organic phase ( 5  g / l  C4-97 g / l  U )  s f x  times with 1/5-volume portions of 3 EN0 - 
studigs t o  determine optimum scrubbing with C r ( N O 3 ) 3  a r e  i n  progress. 

Spectroscopic analysis  of t he  ex t rac t ion  organic phase showed only a t race  of Fe and 
non-detectable amounts of C r  and B i  showing that the extracted chloride is  not asso- 
c i a t ed  with stainless steel dissolut ion products. 

A combination of the  six HmO3-UNH scrubs and three 

With 0.05 5 

some chloride but  neTther was  as ef fec t ive  as Al(NO3)3. Scru 2 bing the extract ion 

0.05 M Al(NO3)3 - 16 g/l UNH produced an organic cor;taining 320 p C l / q  U .  Fur 2 her 

Direct Boil-Off of HC1 and/or C12. 
for removal of C 1  from Darex dissolver  solut ions i s  d i r e c t  boil-off of HC1 and/or 
C l ,  ( t o t a l  condensation without reflux). Further runs  made in t h i s  study confirm 
previously reported data and show C1 removal rates depend on B O 3  concentration and 
b o i l  up r a t e .  No advantage ic chlorine removal was obtained by a i r  sparging o r  the  
addi t ion of oxidacts (03, Hg02, KMnO4) during boi l -of f .  

Invest igat ion of Methods f o r  Determining Chloride Ion Concentration i n  Darex 
Process SolutioTis. 

Laboratory s tudies  d i rec ted  toward a su i tab le  potentiometric method f o r  determining 
chlor ide ion concentration i n  Darex process solut ions a re  continuing. 
systems (1) calomel reference electrode, calomel detecting electrode and (2 )  s i l ve r -  
s i l v e r  chloride reference, s i l ve r - s i lve r  chloride detect ing electrode, y ie ld  non- 
reproducible r e s u l t s .  The calomel detect ing electrode is  unsat isfactory i n  that 
the mercurous chloride adsorbs solut ion and has a "memory" and thus fails  t o  de- 
t e c t  changes i n  chloride ion concentration. The system of two s i lve r - s i lve r  
chlor ide electrodes gives very poor results under the  conditions of t he  experiment. 
A calomel reference electrode with a s i lve r - s i lve r  chloride detecting electrode 
exhib i t s  excel lent  s t a b i l i t y  and reproducibi l i ty .  
constant f o r  f i v e  days, and the  system responds immediately t o  changes i n  chloride 
ion concentration. 
function of  the  measured voltage from 1 M t c  10-5 M chloride ion. 
voltage changes 50 m i l l i v c l t s  f o r  a ten-Told change i n  chloride ion concentration. 

Another a l t e rna t ive  t o  azeotropic d i s t i l l a t i o n  

The two 

Voltage readings have held 

The logarithm of the chloride ion concentration is  a l i n e a r  
The measured 

Work i s  now directed towards determining the l i f e  of the  electrode i n  various 
concentrations of n i t r i c  ac id .  1R 
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Corrosion of Materials in Feed Preparation 

-ex Studies. 
visible preferential attack after exposure to 5 ,M mO3 - 2 M HC1 for 200 hours. 
Weight loss measurements indicated a corrosion rate of abouz two mils/month. 
ever, after 300 hours exposure, severe preferential attack occurred in areas ad- 
jacent to the weld. 
ing a l l o y  stabilized with 1 per cent Hb) preferential attack near the weld was even 
more severe. 

A welded Haynes 25 coupon (no subsequent heat treatment) showed no 

How- 

In a similar test w i t h  a welded Multimt a l l o y  (cobalt-contain- 

Zirflex Studies. 
for 312 hours to 6 H mHF under heat transfer conditions - bulk metal temperature 
135C - waal.6 mUs/mo%h. 
as 3 mils were observed. 
corrosion rate of 5.7 mils/month was observed. 
red under a deposit of calcined salt along the edges of the test specimen. 
was not observed. 
-03 system are in progress. 

A corrosion rate of 0.1 mil/month was observed for a 304-L coupon half submerged in 
boiling 4 M NEl$'. Shallow pits were observed beneath a heavy scale which formed at 
the interfzce. 

The corrosion rate (weight l o s s )  of 304 L stainless steel exposed 

Numerous shallow pits were formed and penetrations as deep 
In a similar test with 4 M NH4F - 0.5 M HF an apparent 

Additional heat transfer tests including the IQH4F-(NH4)$rF6- 

Howzver, most of-the corrosion occur- 
Pitting 

Data from Huey-type tests of the corrosion of 304-L, by solutions simulating dis- 
solution of Zirflex declad fuel elements by HmO3-Al(NO ) solutions and without a 

corrosion rates. 
temgerature 140 C) are tabulated below: 

metathesis step, have been reported previously. They i n  3 a  ieated satisfactorily l o w  
Results of similar tests under heat transfer conditions (metal 

Corrosion Rate, 
Solution Mils/Mo . 

12 - M mO3 - 0.5 M - Al(N03)3 - 0.02 M - UrOH - 0.08 M BF 

6 M HmO3 - 0.06 M Al(N03)3 - 1.0 M - UNH - 0.08 - M HF 

4.4 

7 -1 

1.2 

12 M - HmO3 - 0.5 E Al(NO3)3 - 0.02 - M UNH - 0.16 - M IW 
- 

These rates are not considered excessive since the high acid conditions will exist 
for short times only. The corrosion was largely intergranular. 

HF Dissolution of Clads and Cores. 
03-HF or HNO3-HF-Al(NO3)3 solutions f o r  the total dissolution of stainless 

steel and Zircaloy clad fuel elements. 
rosion studies with these solutions are tabulated below. These are Huey-type tests 
and involve a one-hour exposure of the metal to the.solution unless otherwise 
stated. 

Consideration is being given to the use 

Results of some dissolution rate and cor- 
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Dissolution Rates, Mils/Hr. 

Oxidized Zirca- 
Zr Zircaloy- 2 l 0 Y - 3  Solution 304-L Haynes-25 - - 85 

2)  2~ m03, e HF 2.15 0.040 -- -- -80 

-- -- 1) 5g mo3, g HF 1.03 0.055 

3)  I.M ~ ~ 0 3 ,  HF 4.00 0.050 -- -- - 4 0  - 
2.07 0.105 -- -- 7100 

4.75 0.120 -- -- 7 100 

These data indicate the possibility that Haynes 25 may be a satisfactory material of 
construction for a dissolver in which to perform total dissolution of both stainless 
steel and Zircaloy clad fuel elements with BN03-HF solutions. 
304 L could be used as a material of constructlon when using €JI?03-HF-Al(N0 ) 

abrasion or other technique will solve the problem of resistivity to attack by 
oxidized Zircaloy-2. 
near welds in Haynes 25 must be examined. 

Eitkr Haynes 25 or 
solu- 

tions to dissolve Zircaloy clad elements. This assumes, of course, that mec 3 2 a  nical 

The possibility of preferential attack by these solutions 

Process Economics 

The study of process and equipment requirements and economics of about 20 alternates 
for the processing of power and propulsion reactor fuels for fissionable and fertile 
material recovery was continued. 
recycle test reactor fuels. 

The study a lso  includes processing plutonium 

Equations were developed for use with a computor to determine the most economical 
design of heat transfer equipment such as a condenser to be fabricated of costly 
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titanium. 
process for stainless steel fuel jacket dissolution in dilute aqua regia. 

This material of construction is needed for application in the Darex 

We have been advised that "The Summer Institute on Ruclear Energy - Chemical 
Processing" w i l l  be repeated at HAP0 in 1958. 
program were begun on the basis of an attendance of up to 20 participants, twice 
as many as last year. 

Organization and planning for this 

Reprocessing of PRP Fuels by Amine Extraction 

Tri-laurylamine was tried as a plutonium extractant and found to hold much promise. 
Plutnnium extraction was very similar to that obtained with tri-n-octylamine or 
tri-iso-octylamine; however, the laurylamine has the very important advantage over 
these that a third phase is not formed when the amine is diluted with a hydrocarbon 
diluent (Amsco) and contacted with a nitric acid solution. A second organic phase 
is formed in the presence of 1 
addition of as little as 1-1/2 volume per cent n-octyl alcohol. In addition, 
stripping the plutonium from the organic phase with ferrous sulfamate appears to 
be much easier and more complete than with the octylamines. 
available commercially at a price of on ly  two dollars per pound. 

uranium; however, this may be prevented by the 

Tri-laurylamine is 

Extraction-scrub studies were run with both tri-laurylamine and tri-iso-octylamine 
with Purex dissolver solution as feed. One extraction, three scrubs, and one strip 
were employed. Overall decontamination factors for Ce, Ru, and Zr-mb were >lo5 ,  
>105, and 500, respectively, with ten per ce t tri-laurylamine, five per cent 

laurylamine in Amsco without n-octyl alcohol. In the la5ter case, a third phase 
formed on extraction; however, the two organic phases coalesced on scrubbing as 
the uranium was Stripped out. This raises the interesting possibility that it may 
be feasible to operate in a conventional column WithGut the octyl alcohol since 
only one organic and one aqueous phase will leave the column. 
factors with tri-iso-octylamine (diluted with xylene) were comparable to those with 
tri-laurylamine, but plutoriium stripping was much poorer. Thus, plutonium strip- 
ping coefficients (E:) of 0.004 and 0.0023 were obtained in the laurylamine experi- 
ments versus values of' 2.2 and 5.7 iI: twc of the iso-octylamine runs. Raising the 
temperature to 60 C improved plutonium stripping from iso-octylamine (E: = 0.02) 

n-octyl alcohol in Amsco, and 6 x 105, 1.5 x 10 E , and 105 for ten per cent tri- 

Decontamination 

and also improved Zr-Nb decontamina--lioc ten 

Processing of PRP Fuels 

The recovery of plutonium from PIP feeds by 
about seven molar nitric acid and a urazium 
liter. Feed preparation could best be made 
than dissolving to low acldity and diluting 

fold. 

anion exchange requires the use of 
concentration less t,han 180 grams per 
by dissolving tc this acidity rather 
with acid. 

An anion exchange mi was made in the labcratory to determine what effect this 
dissolving procedure might have ori fission prS2duct, decontamioaTiCno 
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A piece of i r r ad ia t ed  uranium was  dissolved t o  a terminal a c i d i t y  of e ight  molar 
n i t r i c  acid.  This solut ion was di lu ted  t o  ten  per  cent l e v e l  w i t h  cold feed and 
f i l t e r e d  p r io r  t o  being f ed  t o  the  cclumn. 

The loading (ou of 8.0 M HNO 103 g / l  U ,  0.46 g/l Pu(IV), 2.7 x 109 &/m, m l  

0.35 p3 HNO3) were a l l  conducted a t  55 C .  The loaded-resin w a s  washed with 60 
column volumes of wash and the plutonium then e lu ted  a t  a concentration of ca 
19 g/1 Pu. Decontamination f ac to r s  were 6.4 x 1 0  
f o r  zirconium, and 2.8 x 10 for niobium. 
obium which accounted for about 99 per cent of the gamma a c t i v i t y  i n  the product. 

Zr-Nb, 1.4 x 10 8 3/m, m i  Ru- a, h) ,  washing ( w i t h  7.5 M EiNO3), and e lu t ion  (with 

4 f o r  gross gamma, 2.25 x 
4 The l imi t ing  f i s s i o n  product was n i -  

The gross gamma decontamination obtained i n  t h i s  run is  about three-fold grea te r  
than was obtained i n  an earlier run which employed feed prepared from Purex dis-  
solver  solution. 
dissolving procedure or perhaps t o  a lower so l id s  content i n  the  laboratory pre- 
pared dissolver  solut icn.  
terminal a c i d i t y  w i l l  c e r t a in ly  not hamper f i s s i o n  product decontamination. 

It is not known whether t h i s  improvement w a s  due t o  the modified 

I n  any everit it appears that dissolving t o  a high 

Radiation Expectations from High Exposure Plutonium 

The plutonium t o  be recovered from p o w e r ,  propulsion, and plutonium recycle tes t  
reac tor  fue ls  w i l l  have a wide range of exposure with a t rend toward far greater  
exposures than that of mater ia l  now normally processed by e s sen t i a l ly  unshielded 
methods. A study was made t o  determine quant i ta t ive ly  the  radiat ion i n t e n s i t i e s  
expected from plutonium derived from these new fue ls .  The study showed tha t  the  
grea te r  f r ac t ion  of isotopes other than Pu-239 can be expected t o  present s ign i f i -  
cant increases i n  rad ia t ion  l eve l s  i n  the  ex is t ing  plutonium handling f a c i l i t i e s .  
These rad ia t ion  l eve l s  a r e  of such magnitude that routine processing w i l l  require 
shielded f a c i l i t i e s .  

BIOLOGY AND MEDICINE - 6000 PROGRAM 

Geology and Hydkology 

"he southeastern, subsurface extension taward Ringold of the Gable Mountain an t i -  
c l ine  w a s  confirmed during the d r i l l i n g  of w e l l  699-43-11. 
gravel up t o  about 110 feet th i ck  beneath 200 E a s t  Area and cons t i tu t ing  the lower- 
most bed of t he  "blue clays" port ion of the Ringold formation there  was shown t o  
pinch out  completely west of w e l l  699-43-11. 
gravel beneath 200 E a s t  Area was traced t o  the clay bed i n  that well  lying d i r e c t l y  
on basalt. 
t ions  i n  t h i s  bed i n  other  d i rec t ions  w i l l  indicate  s l o w  moving i f  not stagnant 
ground waters i n  the bed, hence a horizon i n  which the presence of radioactive 
contaminants need cause l i t t l e  or no concern. 

A bed of sand and 

A bed of c lay overlying the sand and 

Demnstration of similar situa- The aquifer  thus terminates eastward. 

Considerable geologic data were procured from w e l l  records of the  Bureau of Reclama- 
t i on  at  Ephrata on w e l l s  i n  the Columbia Basin I r r iga t ion  Project  immediately e a s t  
of Hanford. Some data were a l so  procured from the Standard Oil t e s t  w e l l  on Rat t le-  
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The rate of growth of t he  murid beneath the new Gable Mountain swamp was used t o  
ca lcu la te  the t ransmiss ib i l i ty  of the quifer  i n  that region. A t ransmiss ib i l i ty  
of 2,600,000 gal/day/ft was calculated from the  changes observed during the  first 
week of operation. 
earlier f r o m  pumping test data i n  a nearby w e l l .  
t he  gravels in t h i s  region w i l l  minimize 
the l o c a l  ground water pat tern.  

This agrees c lose ly  w i t h  the  t ransmiss ib i l i ty  determined 
The very high permeability of 

the extent  t o  which the swamp w i l l  a f f e c t  

Research continued in the study of t he  v e r t i c a l  flow d i s t r ibu t ion  beneath a c r i b  
by means of a sand box model. The equipment was successfully revised t o  eliminate 
operational groblems previously encountered. 
t o r s  b u i l t  i n to  t h e  bottom t o  demonstrate flow dis t r ibu t ion .  I n i t i a l  tests were 
designed t o  study the  wall ef fec t  of the  model. Flow col lec tors  adjacent t o  the 
model w a l l  showed no evidence of d i s to r t ed  flow as a result of the i r  locat ion.  

The model contains 187 flow col lec  - 

S o i l  Chemistry and Geochemistry 

The react ion whereby strontium is removed from phosphate solutions by c a l c i t e  crys- 
tals was shown t o  involve probably two mechanisms. The first is the growth of 
brushite,  (Ca,Sr> HP04*2B20, on c a l c i t e  surfaces.  
s ign i f i can t  concentrations of strontium, above the so lub i l i t y  limit of brus i t e .  
The sol b i l i t y  product of brushite was measured and found t o  be between lo-$ and 
5 x lo-'. The mineral brushi te  gradually transforms t o  a p a t i t e  over a period of a 
number of years. The a p a t i t e  is somewhat less soluble than the brushite.  The 
second mechanism involves the  replacement of calcium Ions in c a l c i t e  c rys t a l s  with 
strontium ions from solution. This react ion a c t s  very much l ike  a normal ion ex- 
change reaction, w i t h  an equilibrium constant and typ ica l  breakthrough curve. It 
is unlike t r u e  ion exchange in  that most foreign ions i n  solut ion do not compete 
with strontium i n  the reaction. This lat ter react ion does not depend on the  pre- 
sence of phosphate ion t o  proceed. Both react ions operate independently, but 
nei ther  alone w i l l  account f o r  the complete removal of strontium from solut ion on 
a c a l c i t e  bed as demonstrated i n  the laboratory.  

This react ion occurs o a l y w i t h  

The c a l c i t e  removal of strontium w a s  found t o  proceed s a t i s f a c t o r i l y  f o r  a l l  wastes 
w i t h  the exception of a synthet ic  TBP, scavenged waste. Further tests w i t h  t h i s  
solut ion indicated that the strontium is  occurring as a complex anion. Nearly 
complete removal of strontium from t h i s  waste was achieved by passing it through 
an anion exchange res in .  It w a s  found t h a t  the  presence 04 K4Fe (Cm)6 and Fe(NH4)2 
(SOq), i n  solut ion w i t h  the  strontium w a s  necessary t o  produce the strontium anion. 
Neither compound alone resulted i n  the complex formation. 

Ground Waste Disposal 

Further experiments were conducted t o  evaluate the influence of temperature on 
s o i l  column breakthrough data. These a t  18, 36, 58, and 83Oc, indicated a contin- 
uous, but non-linear, temperature e f f ec t  on the breakthrough of strontium from 
magnesium satursted soils. 
one column volume a t  83 C, it would occur a t  1 . 3  column volumes a t  58, a t  1 .9  
column volumes a t  36 and a t  2.7 column volumes a t 1 8  C, from a Mg-Sr system. 

Quantitatively,  if a breakthrough of  Sr occurred a t  
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It w a s  hypothesized that the observed temperatLre e f f e c t  i s  the r e s u l t  of dehydra- 
t i o n  of ions a t  the higher tempera t re ,  with a resul t ing increase i n  r e l a t i v e  
bonding energy of  ions competing with stront.fum f o r  ion exchange s i t e s .  
predicted from t h i s  3ypothesis that less temperature e f f e c t  would be found i n  
Ca-Sr systems than in Mg-Sr systems. 
i n  f a c t  the Ca-Sr system displayed a negligibly small temperature e f f e c t .  
a r e  planned t c  study fur ther  the  reason f o r  t h i s  temperature e f f e c t .  

It w a s  

Experimental data f u l f i l l e d  t h i s  prediction, 
Tests 

Origin of Radioisotopes ir, Reactcr Effluent. 

A fur ther  study of the sulfur ic  ac id  used in reactor  process water treatment is 
i n  progress. The study is k t e n d e d  t o  explore the p o s s i b i l i t y  t h a t  t h i s  acid is  
the source of a s igni f izant  p a r t  of the AsT6 found i n  reactor  eff luent .  
presentative samples of acid were collec5ed and submitted f o r  arsenic determina- 
t ion.  
previously obtained i n  which 5 x io-2 ppm A s  w s detected. 
t oo  low t o  contribute s igc i f icant ly  te the As7 

Eight re-  

The analyses are intended t o  supplenent the ans lys i s  of a s ingle  acid sample 
This concentration i s  8 concentration i n  reactor  eff luent .  

F ie ld  Apparatus Development 

Two Becker p e r i s t a l t i c  actioG pumps were t e s t e d  t o  determine tube l i f e .  
was operated a t  1750 rpm, a t  which speed it pum11s 400 cc/min. 
conthuous service perceptible wearing of the tube w a s  evident. 
w a s  checked f o r  constancy of fLow a t  a pump r a t e  of about 1 cc/minute. 
pump had operated continuously for  two weeks, the flow r a t e  had decreased from 
1.05 c c / d n  t o  0.99 C C / ~ E .  
22 per cent of the average. 

One uni t  
After one week of 

The second pump 
After the 

The short  i r t e r v a l  flow r a t e  has always been within 

The very low volume feed pump employing screw driven double-acting pistons and 
syringes ha,s begun t o  give trouble a f t e r  four month's of operation. 
the  speed changer resul ted i n  non-steaa- f l o v  rates. Check valves, too,  were 
giving f a u l t y  operation resu l t ing  from rest p a r t i c l e s  i n  the system. Improvements 
w i l l  be incorporated as a resul5 of these observatizms i n  the design of the m u l t i -  
.stream feed pump f o r   SO^ columr: research. 

Slippage i n  

Possible c i r c u i t s  employing thermistors f o r  measuring very low water ve loc i t ies  
were developed. 
assembled and tes ted .  

A c i r c u i t  design employed i n  a commercial application w i l l  be 

The deep well  submersible pump w a s  repaired by the Layne and Bowler Company and 
returned t o  service. 
well  pumping s tudies  t o  deeper w e l l s .  The trailer-mounted 30 XW generator was 
t e s t e d  using a 30 hp motor t o  simulate the load ant ic ipated with the l a r g e r  pump. 
me generator e a s i l y  picked up the motor load and should %e adequate f o r  the new 
PUmF 

A higher capacity pump w a s  ordered f o r  extending the present 

Further exploring the  merits of magnetic and gravimetric surveys i n  the region t o  
ident i fy  the surface of the b a s a l t  resul ted i n  increased optimism f o r  the success 
of these methods. 
possible value cf gravimetric and magnetometric instruments a r e  the following: 

Some of the observations bearing on the poten t ia l  use and 
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1. 

2. 

3.  

4. 

5. 

The geology of the  region i s  r e l a t i v e l y  simple ( e s sen t i a l ly  one sedimentary 
member overlying an igneous member) 

There are s igni f icant  physical differences between sedimentary and igneous 
strata. 
of the two strata w i l l  be d i f f e ren t  by a f ac to r  of about 20. 

Density w i l l  differ by about 50 per cent and magnetic suscep t ib i l i t y  

Cost of r en t  o r  ou t r igh t  purchase of t he  instruments i s  r e l a t ive ly  low. 
A magnetometer can be purchased f o r  about the cos t  of a 300 foot  w e l l  
($2000). 
purchased f o r  about $8000~ 

Gravity meters can be rented f o r  around $400 per month, o r  

Existing wells should permit point  checks of the results obtainable with 
the  instruments. 

Operation of t he  instruments is simple though data reduction and interpre-  
t a t i o n  are mrxe complex. 

The po ten t i a l  f o r  amplifying our present knowledge of t he  depth t o  basalt merits 
further study of these methods s ince approval. of  the request f o r  a major and ref ined 
geophysical study seems t o  be inde f in i t e ly  delayed. 

Recommendation w a s  made and adopted t h a t  12 inch screened w e l l s  be provided ra ther  
than the specif ied 8 inch screened w e l l s  f o r  the Co60 tes t  disposal monitoring w e l l s .  
It was pointed out  that, because of the  greater depth and higher pumping rates re- 
quired, a pump of t h e  necessary capacity could not be placed i n  an 8 inch w e l l .  

The use of smal l  humidity-sensitive r e s i s t o r s  w a s  suggested f o r  appl icat ion i n  ex- 
periments dealing with unsaturated flow through porous media. 
ant ic ipated e 

Further study is  

Analytical  Services 

The 256-channel energy analyzer is f i n a l l y  ready f o r  rout ineig measuring vegetation 
f i s s i o n  products. S t a r t i ng  da+,e w i l l  be January 2. 

By means of gamma spectrometry, Co57 has been found in some marine biological  
material. 
using spectrometry. They are  now being re-examined. Fortunately, separated 
f r ac t ions  were retained. 

The isotope w a s  not noticed i n  samples processed (and reported) before 

A rapid method w a s  devised f o r  preparing th in  films f o r  use as source supports i n  
4 71 counting calibration., 
4 ug/cm2 and made cocducting by dipping in to  a commercial organic s t a t i c  preventa- 
t i v e .  The technical ly  d i f f i c u l t  and time-ccnsuming evapmation of metal onto such 
films t o  make them ccnductive may no longer be necessary since preliminary r e su l t s  
w i t h  the a n t i - s t a t i c  coated films appear t o  give the same r e s u l t s  a s  metal coated 
fi lms. 

The film cons is t s  of VYNS res in  having a thickness of 
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Instrumentation Development 

Gamma ray spectromet ic procedures were developed for Lal40 and the rare earth 

following a single chemical group separation step. z41 requires a two week de- 
cay period before measurement, but the other four radioisotopes may be determined 
immediately. 
channel pulse height analyzers have been calibrated for these radioisotopes so 
that routine analyses may be made on Columbia River and sanitary water supplies. 
Reactor effluent water and area sanitary water supplies may also be analyzed by 
this method following a one day decay period. 

The concentrations of several radioisotopes in a few samples of reactor effluent 
water were determined to provide data useful in assessing the relative hazards 
presented by these trace isotopes and are tabulated below. 

isotopes, Ce141, Cel E 3,  ~~152, and Sd53 in gallon s les of Columbia River water 

Both the 100 channel and the Radiological Chemical Analysis 256 

Concentration uc/ml x 109 

Sample 

1 7.3 837 140.4 

2 5.2 268 24.6 

3 6.5 222 

4 9.2 332 

5 57.1 

Sr89 can be formed both by n, gamma reaction and by fission, but sr85 is not a fis- 
sion product. 
formed in nearly equal amounts. 

When natural strontium is irradiated in a react r Sr85 and Sr89 are 8 Since the concentrati n of Sr 9 in reactor effluent 
water is about 40 imes (omitting sample 1) that of Sr 8 5, it appears that only a few 
per cent of the Sr 8 9 in reactor effluent water comes from n, gamma reactions on 
strontium with the remaining 97 per cent probably arising due to fission. 

Special radiochemicd analyses were made on samples obtained in the joint 

Sr9O concentrations in barley plant samples were measured by gamma ray spectrometry 
and bremsstrahlung counting. 
of radioisotopes taken up by the various parts of bean plants raised in nutrient 
solution containing reactor effluent water or in a soil irrigated with reactor 
effluent water. Some algae collected immediately below 100-F Area were found to 
contain large amounts of ~1-95-1~85, R~ ~ O 3 - 1 ~ 6 ,  and Ce141 relative to the usual 
amounts of reactor effluent water isotopes. 
result from purging operations at F reactor. 

tudies with the Biology Operation on radioisotope uptake by living organisms. Sr 8 5 and 

Measurements are continuing on the types and amounts 

These high concentrations probably 
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The protect ive e f fec t  of anions i n  preventing the radiation-induced decomposition 
of erioglaucine i n  aqueous solut ions w a s  found t o  decrease i n  the order: thio-  
cyanate > n i t r a t e  > thiosulfate  > iodide 7 bromide 7 carbonate 7 n i t r a t e  
> sulfite, sulfate, chloride,  f luoride,  phosphate, chromate, the latter group 

being indistinguishable except for chromate which increased the  dye decomposition. 
In general. the  order follows t he  standard poten t ia l  f o r  oxidation of the anions, 
but s ince these indicate  only the  d i rec t ion  rather than the speed of reactions,  
exceptions were expected and found. Among other  uses, a knowledge of the protec- 
t i o n  offered other  molecules i n  aqueous solut ion by such anions allows t h e f r  
subtract ion from the t u t a l  protect ive e f f e c t  of organic salts t o  obtain the pro- 
t ec t ive  e f f e c t  of the organic ca t ion  alone. 
fmc tose ,  sodium acetate, benzene, and pyridine were also measured by the  dye- 
competition method. 
protectbrs  are  mlecules which can form an ac t iva ted  complex of low energy w i t h  
a free rad ica l  in which the latter is  covalently bound t o  the protector .  
cases, t h e  energy of such a complex can be calculated by a molecular o r b i t a l  treat- 
ment and used t o  pred ic t  the protect ive abil i t ies of various s t ructures .  

--- 

The protect ive e f f ec t s  of glucose, 

Results from the latter two compounds suggest that  good 

In some 

Manager 
Chemical Research & Development 

I9 Bupp:bp 
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A. Organizat ion and Personnel 

D r .  Robert H. Schiffman, a physiologist special iz ing in aquatic organisms, 
joined the Aquatic 8iology Operation a t  the end of December 1957. 

R. L. Browning rejoined Biological Analyses Operation as a technologist 
following a leave of absence. 

B. TECHNICAL A C T I V I T E S  

FISSIONABLE MATERIALS - 2000 PROGRAM 

BIOLOGICAL MONITORING 

Atmospheric Contamination 

Concentrations of 1131 in  thyroid g lands  of jack rabbi t s  were approximately 
the same as observed one year ago. Values were as follows: 

Collection S i t e  
p c  II3'/g thyroid 

Average Maximum 
Trend 
Factor 

Four miles SW of Redox 1 x 10-2 2 x 10'2 + 5  

Wahluke Slope 1 10-3 3 10-3 - 3  

e 6 10-3 0 10-3 - Prosser Barricade 

Concentrations of f i s s i o n  products i n  rabbi ts  were about the same as one 
year ago. Values were as  follow: 

Sample Type 

Bone 

Feces 

Liver 

p c  FP'S/~ sample 
Averue 

4 x 10-5 

Trend 
Factor 

3 x 10-5 - 2  

1 x 10-5 - z - 
Columbia River Contamination 

The contamination levels f o r  be ta  emit ters  in representative organisms 
from the r i v e r  were as follow: 

pc/g wet w t .  t i s s u e  Trend 
Average Maximum Factor 

Sample Collection 
Type S i t e  

Minnows (en t i re  ) Hanf ord 5 10-3 

Whitefish flesh Ringold 2 10-3 

11 I1 4 x 10- 

Whitefish f l e s h  Pr iest  Rapids 8 x 10-5 

Diving duck flqsh Hanford Reservation 2 x 10-3 
River duck flesh 
Goose f l e s h  

11 I1 2 x 10- i  

r n ,? i 2 i C P . J  



D-2 m-5&284 

During the month the  average radioactive contamination in the  f l e s h  of whitefish 
from Ringold and ducks frgn within the Hanford Reservation increased t o  2 x 10-3 

pc/g.  
The ducks, which include popular game species, a r e  protected on the Hanford 
Reservation but they rout inely fly t o  areas  where they are harvested by hunters. 
The rad ioac t iv i ty  i n  t he  t i s s u e s  of these animals is almost e n t i r e l y  from Pj2. 
Only 0.3 pound of f l e s h  of average whitef ish from Ringold o r  of ducks could be 
eaten per week without exceeding the  MPC of P32 as calculated f o r  drinking water 
f o r  large populations, It is expected that the  P32 concentration in whitefish 
w i l l .  decrease awing t o  lmr metabolic r a t e s  associated with seasonal low w a t e r  
temperature, 

The Ringold s t a t ion  is  an area avai lable  and popular t o  sport fishermen- 

Effect of Reactor Effluent on Aquatic Organisms 

Chinook salmon eggs were incubated i n  a 4.0 per  cent Concentration of reactor 
e f f luen t  and in an equivalent amount of e f f luent  which was varied in 
concentration from 3.0 per  cent t o  6.2 per  cent t o  simulate the magnitude of 
the  fluctuation which may occur in the Columbia River when power is  produced 
a t  Pr ies t  Rapids Dam, No adverse e f f e c t  w a s  observed. 
continued with the young f i s h ,  

The test  i s  being 

Chinook salmon eggs w e r e  a l so  incubated i n  a 4.0 per cent concentration of 
e f f luent  from experimental tube No, 4963 of the KE reac tor  and i n  a l i k e  
concentration of the  gross e f f luent  fran t h i s  reactor  i n  order t o  compare t h e  
t ox ic i ty  of the two types of effluent. Neither type of e f f luen t  has ye t  
produced an adverse e f f ec t .  
concentration after the eggs have hatched. 

Increased mortal i ty  i s  expected a t  this 

A second study was canpleted on the concentration of radioactive materials 
i n  f i s h  which were exposed t o  re ta ined or nonretained reactor  e f f luen t  under 
balanced ecological  conditions. The gross concentration of beta  emit ters  i n  
e n t i r e  f i s h  (minus gut and gu t  contents) which were exposed t o  nonretained 
e f f luen t  was e s sen t i a l ly  the  same a s  f o r  f i s h  exposed t o  re ta ined eff luent ,  
whereas the concentration i n  nonretained ef f luent  was 3.6 times greater  than 
i n  the retained ef f luent .  Radioactive s tud ies  indicated no increase in 
amounts of short half-l ived isotopes i n  the carcasses of  fish exposed t o  
the nonretained e f f luen t  although there  were s igni f icant  amounts of sho r t  
half-l ived materials i n  t h e i r  gut contents. 

BIOLOGY AND MEDICLNE - 6000 PROGRAM 

METABOLISM AND MXICITY OF E I A D I O A C T I ~  MATERIALS 

Phosphorus 

About 13 per  cent of the t r o u t  fed  0-6 n c  Pj2 /g  body weight each day died from 
radiat ion damage after fou r  months, 
Some radiat ion damage is a l s o  evident from gross observations in t rou t  fed 
0.06 ,uc P3*/g body weisht although no deaths have occurred. 
c e l l s  in the blood of these f i s h  was inversely proportional t o  the amount of 
P32 ingested. 

Many others i n  t h i s  group now refuse food. 

The number of white  
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Deposition in  the rat of Zn65, fed as a solution, incorporated in bean leaves 
or  l i v e r ,  or mixed with bean leaves or l i v e r ,  varied from 12 t o  22 per cent 
of the quantity fed. 
s ign i f icant ly  a f f e c t  absorption and deposition except t h a t  the presence of 
liver appeared t o  increase deDosition by approximately 50 per cent. 

Female rats were sacr i f iced  after 100 days on a Zn65 drinking water regimen. 
Concentrations of Zn65 are  s t i l l  increasing in  a l l  t i s s u e s  with highest values 
found in l i v e r ,  pancreas, bone, kidney and spleen. 

Re form i n  which the 2x165 w a s  administered did not 

Strontium 

Tests of the e f f e c t  of su l fa te  on uptake of Sr90 are being made by Neubauer 
technique using Barley and with pots using radishes. 
soil was t rea ted  with (NH4)2 SO4 in amounts equivalent t o  50 and 500 l b s  per  

concentration was adjusted by adding NH4N03 or Ca(N03)~ t o  control soils. 
were contaminated with Sr9O. 

Cinebar and Ephrata 

acre and with gypsum t o  provide a similar sulfate concentration. l,!itrogen 
All 

I n  nut r ien t  solut ion studieswith beans 
f rm  0.5 t o  5 meq Ca/l reduced the S r d  concentration i n  leaves threefold. 
Additional calcium i n  the n u t r i e n t  solution produced no f u r t h e r  change in Sr9O 
concentration in leaves. 
remained near ly  constant a t  concentrations up t o  5 meq Ca/l but increased 
markedly with higher calcium concentrations. 

IIeubauer 
Leaf soil r a t i o s  f o r  Sr9O were similar t o  those obtained with l o c a l  s o i l s  
except f o r  one sample, Norfolk soil, which showed the very high r a t i o  of 11. 
No data on pH, calcium content, e t c ,  a re  presently available f o r  these 
s o i l s .  

increasing the calcium concentration 

OR values (Sr: Ca plants  VS. Sr:Ca subs t ra te )  

t e s t s  have been completed on soil samples obtained f rm D r .  Menzel. 

A three-day feeding experiment w a s  performed t o  determine the e f f e c t  of 
lac ta te ,  carbonate, phosphate, and calcium concentrations i n  the d i e t ,  on the 
absorption and retent ion of Sr89 and Ca45 in the bone of rats. Calcium, 
phosph t e ,  and carbonate were a l l  e f fec t ive  i n  reducing deposition of Sr89 

the complexity of the inter-relat ionships  involved and point up the inadequacy 
of the commonly accepted concept t h a t  calcium w i l l  behave simply as an isotopic 
di luent  of strontium. 

S t a t i s t i c a l  analysis of the data from the Sr89 lamb-feeding experiment shows 
t h a t  calcium had a s igni f icant  inhibi tory e f f e c t  on 231-89 uptake i n  bone 
(37 per  cent decrease with three times normal d ie ta ry  calcium). 
gluconate anion had no e f f e c t  on Sf i9  absorption a t  a l l  l e v e l s  of calcium in 
the d ie t ,  but the sodium cation had s igni f icant  e f f e c t  on increasing Sr89 
uptake a t  a l l  levels. 

and Ca E 5, but in varying degrees f o r  the two isotopes, The r e s u l t s  a t t e s t  t o  

Further, the 
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Cesium - 
s w e r e  continued on the aquat ic  community of a s m a l l  pond spiked 
las t  June. w i t h  C 

was  associated with lasered water temperatures. 
animals than f o r  plants. 

A marked reduction in  Cs137 concentration i n  a l l  organisms 
The reduction was greater f o r  

Iodine 

Tha, remaining swine i n  the long-tern 45 pc  level of 1131 feeding were sacr i f iced  
a t  va-g periods during gestat ion t h i s  month. 
o b t a h e d  from these eight anirnzls. 
r a d i o u y s i s .  

A t o t a l  of 57 pigs was 
Tissues were sampled and submitted f o r  

(AniLysis of t i s sues  not y e t  complete.) 

Plutonium 

P a r t i a l  r e s u l t s  are avai lable  frm an experiment i n  which in t ra t rachea l  
administration of plutonium uas followed by exposure of the animals t o  an 
aerosol containing EDTA or  chel-330. Excretion of plutonium was markedly 
increased by treatment with the chelat ing agents; however, the in i t ia l  e f f e c t s  
on plutonium deposition in bone appear t o  be s l i gh t .  
of the results must a w a i t  completion of addi t ional  analyses. 

duant i ta t ive  evaluation 

Fhrther s tudies  of chel-330, administered acutely o r  chronically following 
plutanium administration, have demonstrated its consis tent  super ior i ty  over 
EDTA. Additional s tudies  will be required t o  determine the e f f ec t  of 
treatment levels, time of administration, etc., but it would appear t h a t  as 
much as  90 t o  95 per  cent of intravenously administered plutonium may be 
removed from rats by prompt treatment with chel-330. 

Radioactive Pa r t i c l e s  

I n a t i o n  of m a l i g n a n t  lung tumors found following pulmonary deposition of 
radioactive p a r t i c l e s  i n  mice is complete. 
of pU23902 and one after administration of Ru1062. 
reported lung malignancy caused by a beta  emitt ing isotope. 

For studying the  metabolism and t o x i c i t y  of inhaled Sr9Om1, par t ic les ,  a s ingle  
exposure of 320 mice was completed. 
approximately 20  p c  and a f t e r  two weeks a t  3 pc. 

has continued f o r  8 weeks, 
i n  the mice exposed t o  the highest  aerosol  concentration. 

Three w e r e  found a f t e r  administration 
The l a t t e r  i s  the f i rs t  

The i n i t i a l  body burden was estimated a t  

Daily exposure of mice t o  a i r  containing SrwSO4 p a r t i c l e s  (10-9 t o  10 pc lcc)  
A buildup of approximately 0.5 p c  S r - e O  i s  detectable 

Exposures of dogs t o  radioactive aerosols are awaiting completion of the  dog 
monitor. 
the a i r  breathing system i n  the laboratory,  

Exposure of mice t o  1131 vapor w i l l  be s t a r t ed  upon completion of 
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Gastrointest inal  Radiation I n  jury 

Studies have been made of the  e f f e c t  o f  radiat ion on nucleic ac id  synthesis 
in the r a t  in tes t ine .  
of DNA ( a s  measured by P32 uptake) i s  v i r t u a l l y  stopped in the jejunum, ileum 
and cecum. 
of control  uptake, Synthesis of  RNA i s  decreased t o  approximately 75 per  cent 
of control  level. 
of other  time in t e rva l s  and t o  compare whole body i r r ad ia t ion  with i r rad ia t ion  
of t he  exter ior ized in tes t ine .  
i s  a sens i t ive  and reproducible method f o r  studying rad ia t ion  damage t o  the 
in tes t ine ,  

One day following 1500 r of t o t a l  body X-ray, synthesis 

The colon i s  sanewhat more r e s i s t an t ,  sharing about 30 per  cent 

Additional s tud ies  are i n  progress t o  determine the  e f f e c t  

These s tudies  indicate  tha t  P3* uptake by DNA 

Relative Biological Effectiveness 

A value of 1.1 was obtained for the RBE of tritium as cmpared t o  P3' betas,  
using a non-dividing suspension of haploid yeast. 
the  previously reported l o w  value f o r  t r i t i u m  when cmpared t o  X rays. With 
X rays the dose w a s  del ivered over a very short  period compared t o  the 40 
hours needed f o r  the t r i t ium exposure while t h e  P32 dose was administered over 
t h s  e n t i r e  40-hour tes t  period, 

This p a r t i a l l y  confirms 

Studies of biochemical damage t o  yeas t  c e l l s  show t h a t  appreciably more 
phosphorus leaks out of i r r ad ia t ed  c e l l s  than out of non-irradiated ce l l s .  
About 90 per  cent of the  phosphorus l o s t  from both control  and i r r ad ia t ed  c e l l s  
w a s  inorganic. 

O f  four  cytochromeless strains derived from a supposedly homogeneous haploid 
s t r a i n  of yeast ,  three were about 50 per  cent and one 75 per  cent more sens i t ive  
t o  rad ia t ion  than w a s  the parent culture.  
bands charac te r i s t ic  of cytochromes a,, b, and c. No data  a re  avai lable  as 
y e t  on the mutants. 

The parent cu l ture  shows absorption 

Research Seryices 

Tissue anal ses  were completed on the  two s t ee r s  and one b u l l  which had 

concentration of Zn6s and was followed by kidney and hear t ,  
r e t i n a  were a l s o  among the t i s sues  of major concentration. 

received Zn % 5 f o r  labe l ing  o f  pancreatic enzymes. L i v e r  showed the highest  
The i r is  and 

Acting Manager 
BIOLOGY OPERATION 

ILF Foster:es 
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D. Lectures 

a. papers lsresented a t  meetings 

None 

b. Seminars 

Dr. H. Stanley Bennett, "Certain Morphologic Aspects of Active Transport 
Mechanismsff - December 11, 1957. 

E. Publications 

Willard, D.H., L. A. Temple, and W. J. B a i r ,  "Turnover and t i s sue  d i s t r ibu t ion  
of radionrthenium i n  the Lungs of mice", Document HW-52286 (UNCLASSIFIED) 
October 1, 1957. 
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OPERATIONS €%SEARCH & SYNTHESIS OPERATION 
MONTHLY REPORT 

December, 1957 

ORGANIZATION AND PERSONNEL 

There were no s igni f icant  changes i n  personnel t h i s  month. 

OPERATIONS RESEARCH ACTIVITIES 

Economic Studies 

Increased e f f o r t  was directed toward application of economic theory t o  the 
management of HAPO. The series of papers discussing per t inent  economic concepts 
was augmented by seminar discussions t o  which personnel from product departments 
were invited.  
HAPO operations, discussions were held i n  New York, p a r t i c u l a r l y  with Dr. Mart in  
Shubik, concerning the economic model of Appliance Park. 

Document HW-54221 RD, '%valuation of Capi ta l  Expenditures," was issued f o r  
coment.  Some f u r t h e r  work w a s  done on the def in i t ion  of the i n f o r m t i o n  re- 
quired f o r  the f i r s t  phase of the program outlined i n  t h i s  report .  

A col lect ion of h i s t o r i c a l  and operating c a p i t a l  cos ts  is  e s s e n t i a l l y  complete. 
An analysis  of these data has been s tar ted.  

To obtain background f o r  the proposed input-output analysis  of 

An examination of supply and pr ice  s t ructures  which m i g h t  be associated wi th  
the plutonium recycle process w a s  stasted. 

CPD Control Study 

Considerable e f f o r t  was devoted t o  the preparation of a document defining more 
precisely the scope of the study and out l ining the spec i f ic  program t o  be 
followed. 
a t i o n  of the process flow diagrams, the compilation of the extent  of source 
data  available,  and the estimation of the r e l i a b i l i t y  of the information ob- 
tained through the conversion of source data.  
by delineation of information flow and a description of the decision s t ructure .  

The first p a r t  of the proposed program w i l l  cons is t  of the prepar- 

This w i l l  be followed l a t e r  

Work progressed during the month on the preparation of flow diagrams and the 
study of avai lable  source data. 
control  requirements was received and a flow diagram of possible  product flows 
through t h i s  p lan t  is  8@ complete. An indication of the o r i g i n  of all formal 
basic  records is  being incorporated on t h i s  diagram. 
logica l ,  as well as physical., re la t ionships  i n  the flow of process information 
are being considered. 

Proper clearance t o  permit analysis  of 2 plant  

Means of recording chrono- 

Other 

The design of an experimental cos t  information system has been completed. 
system i s  designed t o  report  cos ts  t o  individual cost  center  managers i n  terms 
most meaningful t o  them. 
cant cos t  center cos ts  without in f la t ion .  It is  designed t o  operate i n  

This 

The system accomplishes a f u l l  repor t  of all s i g n i f i -  
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conjunction with a matrix cost  system which w i l l  perform a complete a l locat ion 
of cos ts  t o  end functions. 
as it would be processed by t h i s  system i s  i n  the lat ter stage of completion. 
This example w i l l  show typica l  cos t  accumulation, flows, and report  types. 

A f a i r l y  la rge  example of spec i f ic  cos t  information 

Assistance was provided Employee Relations personnel i n  analyzing s e n s i t i v i t y  
survey results returned by Hanford Laboratories Operation management. Several 
i n t e r e s t i n g  obsemations per ta ining t o  the results, and a suggested follow-up 
approach f o r  use i n  discussing the results with individual managers, were pre- 
sented. 
survey task  force members i n  other  departments. 

The suggested follow-up approach was a l s o  communicated t o  the a t t i t u d e  

It was recommended t o  Central  Stores personnel t ha t  no f'urther attempt t o  
revise  the formula used i n  evaluating general supplies inventory be made a t  
t h i s  time. 
12-15 months of operating experience a r e  available.  

It was suggested that the formula be reviewed when data covering 

STATISTICAL AND MATREMA'JZCAL ACTIVITIES I N  SUPPORT OF RESEARCH PROGRAMS 

2000 Program - Metallurgy 
Analysis of data from a recent Coating and Corrosion Operation experiment t o  
investigate in-pi le  corrosive propert ies  of several  aluminum a l loys  was completed 
i n  December. 

An experimental program t o  investigate the f e a s i b i l i t y  of uranium reduction by 
pyrochemical means was outlined f o r  Heavy Element Chemistry Operation. 

2000 Program - Reactor 

A p a i r  of 2nd order l inear d i f f e r e n t i a l  equations, defining neutron f lux  dis-  
t r ibu t ion  i n  a spherical  f u e l  element, were solved f o r  C r i t i c a l  Mass Physics 
Operation . 
Results of a s t a t i s t i c a l  analysis  of numerical integration techniques used to  
estimate f u e l  element cross section neutron flux from empirical  indicator pin 
values were reported t o  Theoretical Physics Research Operation. (UnclassFf i ed  
l e t t e r ,  " S t a t i s t i c a l  Comments on Neutron Flux Ratio Estimation," t o  M. T. Lee, 
dated December 5, 1957.) 

The C r i t i c a l  Mass Physics Operation requested assLstance with the determination 
of confidence l i m i t s  on the square of the slope parameter i n  a l i n e a r  regressfon 
scheme involved i n  the  determination of buckling as a r e s u l t  of random dumping 
of uranium slugs i n  a bath. A sa t i s fac tory  approximation procedure was devel- 
oped and reported o r a l l y  t o  interested persons. 

2000 Program - Separations 

Assistance was given a member of the Engineering Development Planning Operation 
i n  preparing a research paper dealing w i t h  the t i m e  and spacial  behavior of 
materials i n  a gas absorbant column. 
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completed UO, capsule i r r ad ia t ion  experiment were 
s t a t i s t i c a l l y  analyzed t o  determibe the  dependency of f i s s i o n  gas a c t i v i t y  
on packing density,  enrichment, neutron f lux,  exposure t i m e  and surface area.  
Resul t s  of the ana lys i s  were reported o r a l l y  t o  in te res ted  persons of Ceramic 
Fuels Development Operation. 
p l e t e  information on surface area measurements and exposure data. 

Further analysis  i s  contemplated using more com- 

6000 Program - Biological Research 

Experimental data on the deposit ion of sr-89 i n  lambs were s t a t i s t i c a l l y  analyzed 
and the results reported t o  the  Experimental Animal Farm Operation. 
le t ter ,  "Effects of Calcium and Sodium Gluconate on Strontium Absorption," dated 
December 10, 1957.) 

Work was begun on a generalized mathematical model of migration t o  describe the  
passage of radioact ive t r a c e r  p a r t i c l e s  from region t o  region within an experi- 
mental animal. 

(Unclassified 

Seedling harvest  data from a current  P l an t  Nutr i t ion and Microbiology Operation 
experiment t o  inves t iga te  the e f f e c t s  of various in - so i l  C a  salt compounds on 
Ca-45 and Sr-go uptake t o  p l an t  t i s sues  were s t a t i s t i c a l l y  analyzed and the 
results reported t o  in te res ted  persons. (Unclassified le t te r  t o  R. L. Uhler, 
" S t a t i s t i c a l  Analysis - Second Plant ing Seedling Harvest Ca-45 and Sr-90," dated 
December 27, 1957.) 

Discussion was held with the experimental Animal Farm Operation concerning a 
possible  experimental design t o  determine the  chronic e f f e c t s  on p igs  of feeding 
radioact ive strontium. 

STATISTICAL AND MATREMATICAL ACTIVITIES FOR TRE PRODUCT DEPARTMENTS 

FUELS PREPARATION D E P A R " T  

Process Control 

A complete review was made of all s t a t i s t i c a l  control  charts being cur ren t ly  
maintained f o r  I and E f u e l  element production. 
each of the  var iab les  was considered with the in t en t  of e l iminat ing those of 
l i t t l e  importance so that the remaining ones can be more e f f ec t ive ly  u t i l i zed .  
It was pointed out tha t ,  i n  some instances,  the use of cont ro l  char t s  i s  not 
warranted i n  view of the present  extreme l ack  of control .  Primary consider- 
a t ion  was given t o  revamping the  ex i s t ing  char t s  t o  conform t o  the  newly adopted 
r e j e c t  categories  
sible sources were a l s o  recommended. 

The relative importance of 

Methods of feeding back information e f f i c i e n t l y  t o  respon- 

Since many of the personnel engaged i n  qua l i ty  control  work are on ro t a t ing  
assignments, it becomes 
use of control  char t s .  For this  purpose, an informal l i s t  of control  char t  
p r inc ip les  per t inent  t o  the canning l i n e  process control  has been prepared 
and d i s t r ibu ted  t o  those personnel engaged i n  the qua l i t y  cont ro l  program. 

a problem t o  acquaint new personnel with the proper 
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The Penetration Tester designed t o  reject I and E f u e l  elements having th in  
tube w a l l s  has a l s o  been r e j ec t ing  a s izeable  number of acceptable f u e l  elements. 
Assistance w a s  given i n  designing an experiment t o  evaluate the  eff ic iency of 
t h i s  instrument. A sampling plan t o  assist i n  the d ispos i t ion  of f u e l  elements 
re jec ted  by the  Penetration Tester was a l so  devised. 

Process Experimentation 

Assistance was given t o  design experiments and/or analyze data t o  determine the 
e f f e c t s  of a l s i  concentration on reject rates; t o  evaluate a spec ia l  type cleans- 
ing agent being considered f o r  use i n  component preparation; and t o  determine 
what var iab les  a f f e c t  the inclusion r e j e c t  r a t e .  

Other 

Monthly cont ro l  char t s  w e r e  prepared f o r  absenteeism rates i n  the l eve l  3 com- 
ponents within Fuels Preparation Department as requested. 
were based on h i s t o r i c a l  data f o r  all of HAP0 for  the pas t  f i v e  years and w e r e  
adjusted f o r  seasonal var ia t ion  i n  addi t ion t o  the numbers of male, female, 
exempt, and non-exempt employees making up a given component. 

The control  l i m i t s  

IRRADLATION PROCESSING DEPARrmENT 

R U D t U E  Analvses 

A f i n a l  report  was issued summarizing the results of the discriminant analysis  
study designed t o  determine whether o r  not production l o t s  of metal l i k e l y  t o  
contain ruptures could be detected by the  use of ce r t a in  r e j e c t  data. (HW-54234, 
"An invest igat ion of the F e a s i b i l i t y  of Using Reject D a t a  t o  Detect Rupture Prone 
Lots,'' 12-19-57.) 

'Rupture data are being analyzed t o  evaluate the  e f f e c t  of o u t l e t  water temper- 
a tu re  on rupture rates. The thought i s  t h a t  a t  least a p a r t  of w h a t  i s  ca l led  
a power e f f e c t  by ex i s t ing  models might be a temperature e f f ec t .  "Side-Other" 
rupture data a r e  present ly  being analyzed. 
kept separate t o  determine whether o r  not one model adequately describes the 
dependence of all types of rupture r a t e s  on 

The types of ruptures are being 

reactor  var iables .  

Current estimates of the r a t i o s  of rupture rates ( f ac to r s  of improvement as 
compared with s o l i d  f u e l  elements) f o r  I and E f u e l  elements and cored f u e l  
elements a t  E reac tor  were found, together with limits of uncer ta in t ies  about 
these estimates 

Product ion T e s t  Analysis 

A report  previously issued which considered the e f f e c t s  of delay t i m e  before 
quenching on warp and diameter change of i r r ad ia t ed  f u e l  elements was reca l led  
s ince it later developed that the o r ig ina l  data sheets were i n  e r ro r  with r e -  
spect  t o  s lug  ident i f ica t ion .  The corrected data from th i s  production test  
(PT-613) were re-analyzed. (HW-54272 RD, "Analysis of Dimensional Change 
Data: Delay Time Before Quenching, 12-26-57.) 
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CEEEMICAL PROCESSING DEAR?MENT 

Radiation Exposure Study 

A study is  cur ren t ly  underway which has as i ts  goal an understanding of the 
e f f e c t s  of d i f f e ren t  variables on the amounts of rad ia t ion  exposure found a t  
d i f f e ren t  places  wi th in  "Z" p lan t .  S t a t i s t i c a l  ass is tance is W n g  given i n  
connection with this study, pr imari ly  i n  evaluating p a s t  exposure data, and i n  
s e t t i n g  up a sampling program t o  evaluate the e f f e c t s  of moving across  the 
various tasks within "2" plant .  

OTHER STATISTICAL AND MATHEMATICAL ACTMTIXS 

Ac t iv i t i e s  f o r  Other Operations 

A firm proposal, signed by the  four  members of the Task Force on SS Accounta- 
b i l i t y  problems, has been submitted t o  IPD and CPD management f o r  approval and 
act ion.  
h i s tory  be dissolved i n  a Redox dissolver ,  and analyses performed on sasIples 
from these dissolvers,  pr imari ly  i n  order t o  obtain added information on the 
conversion r a t i o .  

The ana lys i s  of ca l ib ra t ion  data from C - 1  and E-12 tank ca l ib ra t ions  has been 
completed. Tables have been prepared giving volumes and volume removals as 
functions of manometer readings, with a discussion of the uncer ta in t ies  in -  
volved being included. The results were reported i n  a rough draft t o  W. Ha 
Johnson f o r  comments before issuance of a f inal  report .  

It i s  proposed that a se r i e s  of two-ton batches with known i r r ad ia t ion  

(Unclassified letter,  "IPD t o  CPD Accountability, " 12-13-57. ) 

The ca lcu la t ion  of the bias resu l t ing  from using average values t o  pred ic t  
Pu formation and U-235 consumption was simplified by the preparat ion of a 
t ab le  combining three of the terms as a function of MWD. Recommendations 
were a l so  given f o r  ca lcu la t ing  the  bias when partial charges are involved, 
as when natural m e t a l  is  combined with enriched m e t a l ,  

The methods f o r  cs lcu la t ing  monthly U-235 consumption and ending inventory 
were reviewed as requested. It was found that, although present  methods of 
ca lcu la t ion  are correct ,  the method of ca lcu la t ing  ending inventory is  
dependent on beginning inventory and, as such, a n  e r r o r  o r  series of e r r o r s  
that occurred i n  the inventory figure a t  some pas t  date has resulted i n  sub- 
sequent inventories being i n  e r ror .  
ies was given which does not depend on previous inventories,  Alternate  ways 
of ca lcu la t ing  monthly consumption were also forwarded. 
"Calculating U-235 Monthly Consumption and Ending Inventory, " 12-17-57. ) 

A recommendation for ca lcu la t ing  imrentor- 

(aW-54205 RD, 

A j o i n t  meeting was arranged between representat ives  of E l e c t r i c a l  System 
Planning Operation, R & U ;  E lec t r i ca l  Design Operation, CEO; and Data Pro- 
cessing Operation, R & U, t o  discuss the  p o s s i b i l i t y  and f e a s i b i l i t y  of 
running many of the rout ine analyses of Hanford's E lec t r i c  Network System 
on O u r  own 702 e lec t ronic  computer, thereby saving the time and expense 
of purchasing these services  o f f s i t e .  
a plan was possible  and a j o i n t  committee was formed t o  study and formulate 
a program. 

It was generally agreed that such 
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Mathematical assistance wa8 given to a member of Data Processing Operation, 
R & U, in obtaining upper and lower bounds for the magnitude of the latent 
roots of a certain matrix. 

Activities within HLO 

Evaluation of FY-1956, 1957, 1958, I 
uptake and vegetation) continued th#'month. 
between rabbit thyroid uptake and vegetation were calculated 
cisions of wet chemistry and gamma scan methods of assaying vegetation 1131 
content were measured. 

data (stack emission, rabbit thyroid 
Specifically, correlations 

and the pre- 

Statistical evaluation of referee and standard analyses was continued for 
General Chemical Analysis Operation. 

A discussion was held with Radiological Development Operation concerning the 
design of an experimental program to investigate the fading characteristics 
of Eastman Personal. Monitoring Type I1 Film. 

Statistical and Mathematical Research and Development 

Work continued on two formal Hanford reports, Poisson ratio estimation and a 
table of occupancy probabilities. 

The study of stationary time series was continued. 

OFTSITE VISITS AND VISITDRS 

There were no offsite visitors during the month. 

J. L. Jaech attended a meeting at Argonne National Laboratory on December 2 
to discuss the statistical analysis of analytical results. 

J. L. Jaech addressed a combined meeting of the Portland chapter of the 
American Society for Quality Control and the Portland Industrial Chemists on 
December 9. 

C. A. Bennett discussed "Operations Research at Hanford" at the Advanced 
Management Conference at Crotonville, New York on December 18. 

R. L. Basmann spent December 27-30 at the annual meeting of the Econometric 
Society in Philadelphia, and December 31 through January 3 with the Oper- 

and Synthesis Consulting Service in New York for discussions 
Shubik and others. 

ations Research 
with Dr. Martin 

Carl A. Bennett, Manager 
OPERATIONS RESEARCH & SYNTHESIS 

CAB: jbk 
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RADIATION PROTECTION OPERATION 
MONTHLY REPORT - DECEMBER, 1957 

A. ORGANIZATION AND PEXSONNEL 

Organization 

NO significant changes in organization occurred. 

Force Summary 

Exempt 
Nonexempt 

Total 

11-30 -57 
44 
153 

197 

12-31-57 

44 
152 
196 

B. ACTIVITIES 

Radiation Monitoriq 

Aerosol experiments involving significant quantities of strontium-yttrium-90 were 
completed without incident at the Biology laboratory. 
tamination occurred to a laboratory technician's laboratory coat and resulted in an 
estimated maximum dose of 4.4 rads to a small'area on the forearm. 
only technical overexposure experienced in Biology facilities in 1957. 

Airborne plutonium was spread in the 231 building as a result of a power outage. 
The personal effects of one employee were contaminated. 

On two occasions plutonium contamination was detected on the outer surfaces of glove 
boxes in the 325 Building. 

Phosphorus-32 clothing con- 

This was the 

In one instance air contamination resulted. 

Upon request of AEC-HOO a budget review for radiological defense was submitted for 
the last half of FY 1958. 
gency procedures and plans in light of the Windscale incident. 

A review was made of the existing HAP0 and AEC-HOO emer- 

Training and orientation sessions were conducted for new employees of the Plutonium 
and Metallurgy Operation and Patrol personnel, instrument and electrical personnel 
in the 300 Area, and transportation personnel. 

A detailed report of Radiation Monitoring is contained in HW-5408. 

Regional Monitoring 

The average daily emission of 1131 was 1.0 curie. 
occurred at the Redox plant early in December. 
the decontamination of the canyon crane with solvents. 
the sand filter by the airborne solvent in the ventilation 
fission products found on vegetation increased by a factor of three in and around 
the separations areas. 

A single emissioo of 14 curies 
This emission was associated with 

The 1131 was released from 
air. 1131 and other 

Burial of grossly contaminated canyon equipment at the Redox plant caused contamina- 
tion of the operating gallery including electronic stack monitoring equipment owned 
by Regional Monitoring. Decontamination of the equipment is still in progress. 

-' - 1 ,- f % t i  i ;  t i  



F-2 HW-54284 

Monitors in the 614 buildings at the Redox area and the 200-West main gate indicated 
abnormal airborne contamination. 

Raw water analyses at 100-F and Pasco showed 6.6$ and 2.7$, respectively, of the con- 
tinuous occupational MFCGI. 
at these locations showed clean-up factors ranging from two to five in the fraction 
of %I. Analyses of Kennewick sanitary water continued to show little if aqy  re- 
moval of radioactive materials by the Ranney water system. 

Preliminary comparisons between raw and sanitary waters 

Noticeable fallout of fresh fission products in the northwest was attributed by 
AEC-HOO to activities at the Arc0 Test Site. 

A detailed report of waste disposal monitoring is contained in HW-54580. 

Exposure Evaluation and Records 

Two cases of plutonium deposition were confirmed; one as a result of routine bio- 
assay sampling, and the other following a minor injury to an employee's finger from 
a wire object in a 234-5 process hood. In the latter case, a small piece of skin 
was excised. 
MPL in both cases. 

Preliminary bioassay sampling indicated an intake of less than 1 6  

A total of 212 plutonium cases is on record. 
active rolls and as of the end of the year, these are distributed by level 2 com- 
ponents as follows. 
personnel covered by the bioassay program. 

Of these cases, 168 are still on the 

These cases include both General Electric and subcontractor 

Component 
Per cent of MPL 

0.5 to < 5.0 5.0 to < 10.m io. to < 50.0 50. to > loo 

20 10 6 
0 0 1 

Chemical Processing 98 
Construction Engineering 2 
Fuels Preparation 2 0 0 0 
Hanford Laboratories 15 0 0 1 
Irradiation Processing 5 3 2 1 
Relations and Utilities 

123 24 12 9 
0 - 0 - 1 - 1 - 

*Included in this group are employees for whom an estimate of deposition has not been 
firmly established but are considered to be in the range of 1 to lo$ of the MPL. 

Fourteen cases of plutonium deposition are known to have occurred at HAP0 in 1957. 
Preliminary estimates indicate all of these are lC$ or less of the MPL. 
listing of a l l  plutonium deposition cases on the plant was distributed to level 2 
management. 

A complete 

Re-evaluation of external dose received was completed for 59 employees in the 234-5 
Building. Twelve 234-5 employees have exceeded the annual working limit of 3 r. 

Self-service badge racks were installed and placed into operation in the 100 and 200 
areas with a minimum of disturbance to employees and good acceptance of the change. 

Several requests for procedures and equipment plans fulfilled for other AEC sites 
and the AEC Division of Biology and Medicine. 

- 7 3 -  1 2 h  L i J  
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Fabrication of the prototype badge processing machine is approximately half complete. 
Some design changes have been made in the interest of simplifying the fabrication. 
Design work on sane of the necessary appurtenances to the machine progressed satis- 
f actorily . 
A prospectus of the Bioassay-IBM conversion was written, providing a detailed pro- 
blem and solution definition from which the several groups could work. 
the prospectus, several solution modifications planned to improve previously reported 
solution techniques were developed. 
regrouping cards was developed. 
eliminates much of the previously encountered hand work. 
called the Annual Bioassqy Informstion Request, were produced. 

In preparing 

A new method of preparing the a n n d  bfoassay 
This method utilizes I B M  cards exclusively and 

The regrouping cards, now 

The study of optimum aperture size for the Beckman densitometer 
report is in preparation. An aperture on each side of the film 
of a specific size for best reproducibility. 

Calibrations 

One of the two 0.5 
for re-evaluation. 

Ra-Be sources was shipped to the National 

Battery check circuits have been installed in two-thirds of the 
Data collection on the performance of these units was started. 
sources to be used for the battery check was started. 

was completed and a 
w i l l  be recomended 

Bureau of Standards 

95 Twac GM meters. 
Preparation of 

Radiological Consultation 

A review was made of the latest draft of the guides for the preparation of NCRP 
recommendations. 
tional guides. 

The draft separates the recommendations into basic rules and opera- 
This change is viewed as an improvement in format. 

A review was started of data on the early uptake of iodine-131 in the sheep thyroid. 
Equations were fitted to these data so that the total dose to the thyroid could be 
estimated from fallout isotopes or from a single emission of iodine-131. 

Work was  started on improving the estimates of gonad dose from internal emitters. 
Further discussions were also held on radiation exposures during diagnostic 
ihations at the Kadlec Hospital. 
of the gonad dose following recent procedure improvements. 

exam- 
Arrangements were made for additional measurements 

The Division of Sanitation and Engineering, Oregon State Board of Health, requested 
through the AEC-HOO advice in setting up an initial air and water monitoring program 
in Oregon. Arrangements were made for assistance in source calibration, sample 
yreparation and counting techniques. 

3. W. Healy was requested by the chairman of the NCRP to assume chairmanship of 
NCRP Subcommittee 6, Safe Handling of Radioisotopes. The assignment was accepted. 
Radiological Disaster Studies 

Previous calculations on the dispersion and deposition of the plume from a reactor 
accident were reviewed and prepared for formal issuance. 
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MFC Evaluation 

A table of proposed biological constants and resulting E ' s  for the revision of the 
NCRP internal dose handbook was reviewed and comments forwarded to the committee 
chairman. 

Columbia River Studies 

The annual meeting with the Columbia River Advisory Group was planned. 
was established, and January 14-15-16, 1958, were established for the meeting dates. 

The agenda 

c .  EMEwYEx RELATIONS 

Safety and Security 

There were five medical treatment injuries for a frequency of 1.60. 
violations occurred raising the total for 1957 to three. 

Two security 

Suggestions 

Seven suggestions were submitted by RPO personnel. 
i? RPO for evaluation, and evaluations on 12 other suggestions were completed. 

SFX suggestions were received 

Relations 

The combination of self-senrice badge racks in the outer areas, reduced usage of 
pocket dosimeters, f u l l  use of the home area badge system, and relatively low 
attrition culminated in a situation which will require the reduction of the RPO 
force in January, 1958, by 30 employees. 
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REGIONAL MONITORING 

The general  f indings are summarized i n  the 

Sample Type and Location 

Drinlung Water and 
Related Materials 

Benton City Water Co. Well 
100 Areas 
200 Areas 
Pasco, Kennewick, McNary Dsm 
Backwash Sol ids  - 

Pasco F i l t e r  Plant  

Pasco F i l t e r  Plant  

Pasco F i l t e r  Plant  

Backwash Liquids - 
Anthracite, Sand F i l t e r  - 

200 West Wells 
200 East Wells 
Wells Near 200 Areas 
Outlying Wells 
Columbia River - 

Hanford Ferry 
Columbia River - 

Below Reactors 
Columbia River - 

Paterson t o  McNary 
Columbia River - M u d  
Raw Water - Operating Areas 
Reactor Eff luent  Retention 

Reactor Eff luent  Retention 

1-131 in Fafm Wastes t o  

1-131 i n  Columbia River - 

Basins t o  River 

Basins t o  River 

Rives 

Hanf ord 

Act iv i ty  
Type 

alpha 
be ta  
beta 
beta  

be ta  

be ta  

beta 

beta 
beta 
beta  
beta. 

beta  

beta  

beta 
beta 
beta  
beta 

alpha 

I -131 

I -131 

following : 

Average 
Act iv i ty  Density 

pc cc 

1.1 x 10-8 
(0.01 t o  1.8) x 10-5 
(1 .4  t o  5.3) x loe6 
( 4 . 0 3  t o  5.3) x 10-6 

0.56 PC/@ 

3.5 x 10-6 

6.7 10-4 pc/gm 

< 2 x 10-7 t o  2.6 x 10-3 
< 2 x 10-7 t o  8.0 x lo-? 
< 2 x 10-7 t o  1 .5  x 10’” 

2 10-7 

5.3 x 10-5 

2.7 x 10-5 

8.8 x 10-7 
(0 .2  to 3.9) 10-4 
(0.007 t o  5 .4 )  x 10-5 
17,000 t o  52 , 000 v c /  sec/reactor 
(0 ,4  t o  1,2) x 
< 0.04 pc seclreactor  
< 5 x 10- 4 
5.2 x 10-7 

7 1.3 x 10-1 

Trend* 
Factor 

+2 

+2 

* The t rend f ac to r  shows the n-fold increase (t) o r  decrease ( - )  from last month, 
where the values of n l e s s  than 2 w i l l  not be noted. 



Sample Type and Location 

Atmo spheri  c Pollution 

Gross Alpha m t t e r s  
Gross Dose Rate - 

Separations Areas 
Gross Dose Rate - 

Resident ia l  Areas 
Active Pa r t i c l e s  - 

Separations Areas 
1-131 Separations Areas 
1-131 Separations Stacks 
Ruthenium - Separations 

Active Pa r t i c l e s  - Wash., 

Active Pa r t i c l e s  .. Project  

Stacks 

Idaho, Ore., Mont 

Ve ge ta t i on 

Environs of Separations 

Resident ia l  Areas 
Eastern Washington and 

Oregon 
Fiss ion Products Less 1-131 

Wash. and Ore, 
Alpha Emitters - 

Separations Areas 

Areas 

F -7 

Act ivi ty  
T n e  

alpha 

beta-gamma 

beta -gamma 

beta  
I -131 
1-131 

RU-103-106 

-- 

I -131 
I -131 

1-131 

beta 

alpha 

Average 
Act ivi ty  Density 

pc cc 

( d . 2  t o  3.2) x 10-15 

0.8 t o  2.0 mrad/day 

0.3 t o  1 .6  mrad/day 

(1.9 to 4.0) 10-13 
(0.16 to 2.0) x 10-12 
1.0 curie/day 

0.01 curie/day 

0.003 t o  0.024 ptle/m3 
o . O O ~  t o  o .032 ptle/m3 

HW-54284 

Trend* 
Factor 

-2 

-2 

* The t rend f ac to r  shows the n-fold increase (+) or  decrease ( - )  from last month, 
where the values of n less than 2 will not be noted. 
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Year t o  
Date 

31,191 

27,933 
207 

2 
8 

26,231 

Lost 
Readings 

4 
9 

2 
13 

RADIATION MONITORIrn Hanford Minor 80 Mador 
Laboratories Construction Others Dec. - 

Special Work Permits 1956 
R o u t i n e  and Special. Surveys 989 
A i r  Samples 1833 
Skin Contamination 4 
%lass I1 Radiation Incidents 1 

Wlass I1 Radiation Incidents 0 

78 234 2268 
32 192 in3 
0 245 m?8 
0 1 5 
0 0 1 
0 0 0 

ExposuRE EVAZUATION AND RECORDS 
Pencils Paired Readings 

G a m a  Pencils Proceescd 180-2eQ mr 

December 74,734 18 
1957 t o  Date 2,301,448 155 

Paired Readings 
Over 280 m r  

5 
120 

300-L Area 

December 41,432 
1957 t o  Date 149 , 196 

22 
50 

2 
16 

Beta-Gannna Film Badgee 
Badger Readings Readinge Readlnge 

Processed lOO-3oO made 300-500 made Over 500 mrade 
Lost Average Dose 

Reeding6 Per Fflm Packet 

December 24,178 9t12 

Date 477,166 8,393 
1957 to 

87 47 

852 

9 

76 1.93 4.20 374 

Slow Neutron Pencils 
Pencile LOB t 

Readings 

1 
24 

Paired Readinge 
Over 12 mrem 

1 2 5  
2 

Pelred Readings 
4-12 I W C ~  

28 
429 

Proceeeed 

December 3,530 
1957 t o  Date 34,742 

Loe t 
Readinus 

0 
13 

Fast Neutron F i l m  Bedges Readings 
Above 50 mrem 

ll 
20 

Badgee 
Proces sed 

December 
1957 t o  Date 

1,319 
12,103 

Bioassay December 1957 t o  Date 

14,623 
402 

Plutonium: Samples Asswed 

Fission Product: Samples Assayed 

Results above 2.2 x lom8 pc/sample 

Results above 3.1 x 10-5 pc FP/semple 

Uranium: Samples Assqred 

*HI0 Radiation Monitoring Customers 
*Other P l a n t  Cca~ponents 

1,205 
41 

15,886 
21 

1,279 
2 

333 4,822 
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,k" 
T 

Following Exposure 
Units of 10-9 pc U/CC 

Following Period of No Exposure 
Units of 10-9 pc U/CC 

Number Number 
Sample Description Maximum Average Samples Maximum - Average Samples 

Fuels Preparation 
Hanford Laboratories 
Chemical Processing 
Chemical ProcessiI@ 
Special Incidents 
Randan 

29.3 
39.5 
59.4 
55.3 
0 
5.83 

6.31 
5-15 
7.93 
15.6 
0 
1.02 

57 
20 
56 

17 .o 
18.1 

3.32 
4.61 
6.10 
5.97 -- 

39 
11 
56 
10 

34.6 
15.3 32 

0 
52 -- 

*Samples taken pr ior  t o  and after a specif ic  job during work week. 

December 1957 t o  Date 

0 59 

T r i t i u m  Analyses 

Samples Assayed 

Thyroid Checks 

Checks Taken 
Checks Indicating .01 pc 

376 
1 

16 
0 

44,940 
39 I 876 

Hand Checks - Alpha - Beta-Gamma 

Number of Units Calibrated 
December 1957 t o  Date 

865 12,253 
281 4,175 

2,491 34,742 

1,148 16,149 
197 2,165 

CALIBRATIONS 

Portable Instruments 
CP Meter 
Juno 
GM 
Other 

Total  

Personnel Meters 

Badge Film 
Pencils 
Other 

1,140 
9,000 

403 

10,543 Total 

416 Miscellaneous Special  Services 

13 , 450 Total  Number of Calibrations 

A. R .  Keene, Manager 
RADIATION PROTECTION 
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LABORATORY AUXILIARIES OPERATIOR 
M0IiTHI.Y REPORT - DECEMBER, 1957 

Safety performance of the Operation was considered sa t i s fac tory .  There were no 
major in jur ies ;  the minor injury frequency r a t e  was 1.95 per cent which i s  sub- 
s t a n t i a l l y  below year t o  date experience. 

The absenteeism r a t e  w a s  2.97 per cent,  a decrease of about O .7 lpe r  cent below 
November experience. 

There were no securi ty  violat ions charged t o  the Operation f o r  the f i f t h  con- 
secutive month. 

One grievance was f i l e d  by a bargaining unit employee because bus service was 
not  provided on a scheduled overtime assignment. 
s a t i s f ac t c ry  and the grievance has been answered a t  Step 11. 

The Step I answer was not 

FACILITLES ETJGrIEERIIE OPERATION 

An information meeting was arranged on December 13 f o r  purposes of reviewing 
some d e t a i l s  of designing code pressure vessels ,  This meeting was requested 
by the Mechanical Equipment Development component of Reactor Engineering 
Development Operation. 

Project Act ivi ty  

Budget study work i s  underway. 
About 10 of these a re  being performed with assis tance of CEO.  

A t o t a l  of about 20 studies w i l l  be made. 

Project  a c t i v i t y  i n  HLO i s  summarized on the attached report .  

Four p m j e c t  proposals were submitted during the month as  follows: 

CG-660, Mdi f i ca t ions  and Additions t o  the Metallographic Cel l ,  327 Building - 
CA-749, High Level Radiochemistry F a c i l i t y  - Construction Funds. 
CA-760, Expansion of 3745-B Building - Total Project.  
CG-785, In-Reactor Studies Equipment - Preliminary Design. 

Extension of time. 

TWO informal requests were completed and exceptions were cleared on a previously 
completed project  as  follows: 

IR-224 - Biology Controlled Act ivi ty  Water System 
IR-232 - Repairs t o  Building 747 
CG-620 - Vacuum Furnace, 314 Building. 

The project  proposal f o r  Additions t o  the 327 Building (CG-784) was returned 
unapproved by AEC.  
ceeding. 

Long range planning of additions t o  t h i s  building is  pro- 
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Follaving i s  the status of engineering service work: 

- T i t l e  S t a t u s  

Contaminated Waste Chute, 327 Bldg. Construction work in progress. 
Job w i l l  be completed i n  Jan.'58. 

Thermal Expans ion Layout 

Impact Tester 

Hot Microscope 

Sponsor requests job be held i n  
abeyance until a f t e r  1-1-58. 

Sponsor requests job be held i n  
abeyance u n t i l  a f t e r  1-1-38. 

Sponsor requests job be held i n  
abeyance u n t i l  a f t e r  1-1-58. 

Modification of Elevator, 327 Bldg. Inactive a t  present. 

Vacuum A i r  Sampling System, 1 0 8 - ~  Bldg. Project proposal writ ten.  Further 
act ion depends upon a v a i l a b i l i t y  
of funds. 

Hood Repair and Relocation, 329 Bldg. 

Winterize 108-~ Train Shed Air Con- 

Work proceeding. 

Work complete. 
d l  t ioner  

I n s t a l l a t i o n  of Heating Cable and 
Insulat ion of Manure Auger, 

Work complete. 

141-IV Bldg. 

Whole Body A n i m a l  Counting Room, 141-F Work progressing. Estimated com- 
p le t ion  date 1-2-58. 

Re-route Steam Line, 141-F Bldg. Estimate received from IPD Main- 
tenance. 
t h i s  work w i l l  be deferred u n t i l  
FY 1939 due t o  lack of funds. 

By agreement of the tenants 

Breathing A i r  I n s t a l l a t i o n ,  141-Fs Start-up tests f o r  f inal  acceptance 
Bldg . were made 12-20-57. Excessive leak- 

age a t  a l l  pipe jo in ts  prevented a 
sa t i s fac tory  t e s t .  Because of d i f f i -  
cul ty  with aluminum threaded jo in ts ,  
a back-weld bead was required a t  each 
jo in t .  Retest is now scheduled f o r  
the second week i n  January. 

Controlled Temperature Room Deferred until FY 1959. 

UNCLASSIFIED 
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- T i t l e  Status 

Correct Leaking Pump Seals i n  Plat ing B i d s  f o r  the Mechanical Seals have 
been reviewed and an order has been 
placed with promised delivery date 
of 1-20-58. 

Laboratory - 306 Bldg. 

Correct Noisy Heating Coil  i n  3760 Bldg. Maintenance was requested t o  i n s t a l l  
a venting system f o r  the Zone 5 c o i l  
s imilar  t o  the one ins ta l led  i n  Zone 
7. T h i s  eliminated noise. Recently 
the condensate re turn tank and pump 
were removed and a meter ins ta l led .  
Coincident with the meter i n s t a l l a -  
t i o n  noise has recurred. Further 
plans f o r  noise elimination a re  
being made. 

Alterations t o  Rm. 313, 3706 Bldg. 

Eight S ta t ion  Intercom System, 
326 Bldg. 

Work i n i t i a t e d .  

Preliminary studies being made. 

Design-Drafting Services 

Work backlog i s  heavy. 
t o t a l  of 9,700 square f e e t  of p r in t s  were produced, 

Approximately 215 drawings were completed or  revised. A 

Major designs completed o r  i n  process are: 

(1) "Cesium Iso la t ion  and Packaging" - an a l l  out e f f o r t  i s  being made 
t o  complete the scope drawings by 12-31-57 as scheduled. 

"Redesign of Hanford Slave Manipulator" - the d e t a i l  draf t ing on this 
project  was completed during November but due t o  the extensive checking 
and a l t e r a t ions  necessary, the completion date was extended from 12-16-57 

(2)  

t o  12-23-57. 

Minor designs i n  progress are: 

(1) Welding box and drive mechanism f o r  welding co-extruded zirconium 
clad f u e l  elements. 

( 2 )  

(3)  Remote operated can sea le r .  

( 4 )  ELMO 3 slug rupturing loop. 

Welding box f o r  fuel elements. 
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Maintenance and Buildins; Engineering Services 

The p a r t i t i o n s  f o r  the rearrangement of Library and F i l e s  arrived on plant  s i t e .  
The arrangementsof the magazine routing and binding operations a re  being firmed 
uy, f o r  i n s t a l l a t i o n  of the par t i t ions .  

Freeze preventive programs f o r  306 and 74'7 have been completed. 

Storm windows and sun screens a r e  being i n s t a l l e d  on 326 Bldg. as temperature 
control  measures. ( R e f :  Project  IR-234). 

A sun screen has been erected on the east end of the  gas dock a t  325 Bldg. 

The removal of the  super s t ruc ture  from the ex is t ing  propane tank is  progressing 
s a t i s f a c t o r i l y .  The new tank w i l l  be i n s t a l l e d  i n  the near future  when the valves 
a r e  received. 

Altrminum t read  covers have been i n s t a l l e d  f o r  test purposes over the g r i l l  s teps  
a t  the soutbwest comer  of 326 B l d g .  They have proven very sa t i s fac tory  i n  t h a t  
they  prevent high heels from catching i n  the t read and they are  self-cleaning 
and non-skid. Treads f o r  other  g r i l l  s teps  are  on order. 

The a i r  balance crew completely readjusted the  heat and vent i la t ing system i n  
3706 Bldg. 

The power operators a r e  conducting an experiment t o  reduce the  humidity i n  the 
buildings without increasing t h e  dust. 
i n  the spray chambers. 

Only the flooding nozzles are being used 
Improvements of 1% humidity have been noted. 

Cambridge Absolute Fibreglass f i l t e rs  a r e  being set  q i n  Stores f o r  HLO's replace- 
ment of CWS f i l ters .  The new fi l ters are  f i r e  r e s i s t a n t  and l e s s  expensive than 
the CWS. By establ ishing the Stores stock, HLO's inventory can be reduced while 
i t s  source of supply can be assured. 

The bas is  f o r  l iqu ida t ion  of building engineering overhead has been reviewed and 
d is t r ibu t ion  adjusted t o  conform w i t h  s h i f t s  in  work emphasis. 

The variances between r e n t a l  b i l l i ngs  and expenses a re  being l iquidated a t  an 
accelerated schedule t o  bring the variances t o  a minimum. 

A comparison i s  being mde of HLO ren ta l s  and those of privately-owned buildings. 

A f l o o r  loading study i s  being made t o  determine the required f l o o r  bracing f o r  a 
channel analyzer a t  108-~ Bldg. 

A recommendation was submitted t o  management f o r  renovating 3707-C Bldg. t o  
provide addi t ional  off ices .  Ef for t s  a re  proceeding t o  e f f e c t  t h i s  change. 

UNCLASSIFLFD 
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The procurement and i n s t a l l a t i o n  of the Shielded Cave i n  the  325 Bldg. (AR-57-EL2-47) 
i s  as follows: 
$637; work i s  estimated t o  be 9% complete. 
cold run tests and making f i n a l  adjustments preparatory t o  the s t a r t  of the hot 
runs. 

Expenditures and commitments on 12-26 were $20,693; balance l e f t  i s  
Unfinished work consis ts  of completing 

Revisions t o  the condensate re turn  system in  306 Bldg. were completed on 12-5. 
Area maintenance has completed the  ca l ibra t ion  of the 16 recorder control lers  
f o r  the H & V units, T h i s  completes the corrective measures scheduled under 
this program f o r  t h i s  year. 

Work on the Engineering Survey and Inspection of HLO Pressure Vessels i s  estimated 
t o  be 70$ complete. 
safe operating pressures a re  remaining items of work. 

Thickness measurements and final calculations t o  determine 

Operating procedures, job hazard breakdowns and emergency alarm notices were 
posted i n  a l l  HLO elevators .  

Work i s  appraximately 50$ complete on the disposal of P-11 propert ies .  

TECHXICAL SHOPS OPERATION 

Total  productive t i m e  f o r  t he  month was 11,775 hours. 
l o g  i s  19,778 hours of which 40$ i s  required i n  the current month, with the 
remainder d is t r ibu ted  over a s i x  month period. 
was 0.e (129 hours) of the t o t a l  available hours. 

The t o t a l  shop work back- 

Overtime worked d u r i n g  the month 

Distr ibut ion of t i m e  was as foilaws: 

Fuels Preparation Department 
I r rad ia t ion  Prcc ess ing Department 
Chemical Processing Department, 
Hanford Laboratories Operation 
Construction Engineering Operation 
M i  s c e 1 lane ous 

Man Hours 

1306 
1786 
575 
7858 

of Total  

11.1 
15.3 
4.8 
66.7 - 
2.1 

Customer demands f o r  service decreased i n  the carpenter and fabricat ion m i l l -  
wright f i e l d s ,  and remained firm i n  a l l  other components, 
f o r  p r i o r i t y  service resulted i n  subs tan t ia l  reduction i n  overtime work. The 
shops have been requested t o  a s s i s t  the Fuels Preparation Department i n  develop- 
ing and fabricat ing non-destructive t e s t i n g  equipment f o r  the production f u e l  
element. A f a c i l i t y  f o r  the i so la t ion  and packaging of radioactive cesium i s  
being fabricated f o r  Hanf'ord Laboratories. 

A decrease i n  requests 

Safety and secur i ty  performance was considered sa t i s fac tory  w i t h  no major 
violat ions.  The minor injury r a t e  was average f o r  the operation. 

UNCLASSIFIED 
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The absenteeism rate was 2 .4s  versus a forecast  rate of 3 . 3 s .  

One grievance was  f i l e d  protest ing the failure of the Company t o  furnish bus 
service t o  an employee who was scheduled t o  work on an overtime bas is .  
Step 1 and Step 2 answers indicated t ransportat ion would have been made avai l -  
able  had supervision been aware of the  need. 

The 

Plans have been completed t o  reduce Technical Information Operatian's c l e r i c a l  
work force by two addi t ional  persons. 
recent ly  introduced modification of t h e  I B M  system used i n  the Classif ied F i les ,  
and (2) the  forthcoming t r a n s f e r  of secur i ty  control  of the comprehensive data 
sheets  to the SS Accountability Operation, Relations & Uti l i t i es .  
sheets  acccunt f o r  30$ of the  work load i n  the  700 Area F i l e s .  

T h i s  w i l l  be made possible by (1) the 

These data 

The modified I B M  system introduced l a s t  month i s  working very s a t i s f a c t o r i l y ,  
although the delay i n  the preparation of the master tape of t o t a l  s i te  accounta- 
b i l i t y  i s  causing some concern. After studying the problem of where the key- 
punching of t h e  illput data f o r  the master tape should be done, the Office 
Procedures Spec ia l i s t  recommended that Classified F i l e s  do the keypunching. 
backlog of recorda, accumulated while this decision was pending, is now being 
keypunched. 
January. 

A 

It is  expected that this w i l l  be on a current basis  by the end of 

The Atomic Energy Commission has instructed General E l e c t r i s  t o  prepare a b i l l i n g  
f o r  a l l  unclassified reports  shipped t o  the Office of Technical Services, U. S. 
Department of Commerce - the AEC's sa les  o u t l e t  f o r  unclassified reports.  
b i l l i n g  i s  based on a charge of $.OO25 per  page of the  report ,  plus the mailing 
costs .  
prepared and mailed. 
individual shipment. 

The 

The f i rs t  b i l l i n g ,  covering the pericd Ju ly  1 t o  December 20, 1957 was 
S i n i l a r  b i l i i n g s  w i l l  henceforth be prepared an each 

An information meetillg was held onDecember 13 when the Manager of Technical 
Information announced a basic change i n  the policy concerning upgrades i n  the 
Operation. PreP-lously, three separate sen ior i ty  l ists  had been maintained i n  
Technical Information - one f o r  Classif ied F i l e s  c lerks  anil those concerned with 
the maintenance of the repoArts catalog, one f o r  cierks i n  the l ib rary ,  and a 
t h i r d  f o r  the clerks i n  the technical  publications function. Employees appeared 
on the l i s t  i n  the order i n  which they went t o  work i n  the specif ic  work group. 
Consideration f o r  upgrades was based on these l is ts .  
non-exempt employees, it was announced that the three senior i ty  l i s t s  have been 
abolished i n  favor of a s ingle  l i s t  based on Company service d a t e ,  which will 
henceforth be used as the bas is  f o r  consideration for upgrades. 
l ined the advantages of the change, m-d a number of other matters concernf-% HLO 
policy on upgradi-ng non-unit personnel. 

A t  this meetirg of a l l  

The tpalk ?ut- 

UNCLASSIFIED 
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The Sep+,ember fsaue of the "Summary Report of Hanford Research and Development" i s  
presently beifig prepared. The t i t l e  w i l l  be changed t o  "Excerpts from Hanford 
Research and Devebpment", and there  w i l l  be a prefatory statement pointing out 
t h a t  the repcr-, spec i f ica l ly  excludes infomat ion  r e l a t i n g  t o  the research and 
development programs on weapons data,  production rates, and operating conditions. 
The report  w i l l  include applicable research and development work i n  the Product 
Departments. 
Technical Inf3rmation Ope=.ation f s r  the  f i n e  qual i ty  of the Ju ly  and August issues ,  
recent ly  reviewed by the A E C ' s  Chief of the Technical Reports Branch. 

A l e t t e r  was received f r o m  the AEr i n  Washington commending the 

A number of developments concerned with the Operation's Classification-Declassifi- 
ca t ion  respons ib i l i ty  took place during the moath: 

Revfsisns of OC-DOC-44, OC-DOC-47,  and OC-DOC-48 were completed and forwarded 
t o  the  HOO Class i f ica t ion  Officer on December 13. 
intesded t o  serve as a bas is  f o r  the  zevision of the  Hanford Class i f ica t ion  
Guide. The proposed changes i n  the OC-DOC'S were the combined work of the  
Spec ia l i s t ,  Classification-Declassification, and representatives of HAP0 
Departments 

These revisions a re  

l e t t e r  was prepared f s r  the General Manager's signature which transmitted 
infcrmation t o  HOO on a number of s i tua t ions  where compliance with t h e  
ex is t ing  Hanford Class i f ica t ion  Guide w i l l  be par t icu lar ly  d i f f i c u l t .  
major d i f f i c u l t i e s  a re  i n  the I r rad ia t ion  Processing Department and only 
IPD probLems were submitted t o  HOO. 
from the  c ther  Departments, but resolut ion of the IPD d i f f i c u l t i e s  should 
take care of +,he others as  w e l l .  
the  December 18 date f o r  submitting the  revised Guide t o  the HOO Classif icat ion 
Committee. 

The 

Some of the same problems a r e  reported 

The l e t t e r  also requested an extension of 

F i r s t  d ra f+ , s  of revised Fuel Element and Hanford Production Reac%or sections 
of the exis+,ing Hanford Class i f ica t ion  Guide have been prepared by the  
respective product departments. The format, general arrangement and topic  
presentations a re  quite different, from those i n  the present Guide. 
revisirrrs prDpGsed by the Departments w i l l  necessi ta te  a complete re-write 
of a l l  sactioris af +As exis t ing  Gutde i n  order t o  achieve. a uniform approach. 

The 

Seven suggestion ayards were received, t o t a l l i n g  $65. 
and the  amount awarded are  l i s t e d  belcrcr: 

The topic  of the suggestion 

"Retirement of Bi-Weekly L i s t s  of Additions to the Classif ied F i les"  $ 5-00 
"Reports Catalog Corporate Author Index" 

"Charge Cards f G r  Plant Library" 25.00 
"Changing the Windows i n  the Large Mailing Envelopes from Cellophane 5.00 

"Physical Improvement of Working Conditions If 
"Typewriter Erasing Shield" 5.00 

10.00 
"Improving Customer Service 5.00 

t o  Nylar Film" 
10.00 

UNCLASSIFIED 
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During t h e  month the t o t a l  of "unaccounted for"  documents on the s i t e  was reduced 
from 135 t o  120. 
attending the iadividuai  losses.  

This resulted from a reTriew by Security of the circumstances 

A survey was made of the c l a s s i f i e d  mail received in  the  TOO Area F i l e s  t o  see 
i f  all of it could be sent d i r e c t l y  t o  the  300 A r e a  F i l e s  f o r  processing. 
appears that p r a c t i c a l l y  a l l  the documents are. directed t o  persons outside the 
700 A r e a ,  and that if the documents a r e  sent d i r e c t l y  to 300 Area, much of the 
material w i l l  reach i t s  dest inat ion a day seoner. This change w i l l  be made i n  
January. 

It 

Sat i s fac tory  progress w a s  made on the following projects  dur ing  the month: 

1. HW-52271, "Corrosion of Seiected Metals under Radiochemical Environment: 
A Bibliography". 
category "Chemistry - Gezeral". 
Civ l l ian  Application Program. 

T h i s  report, was given standard d i s t r i b u t i m  under the 
Copies were not prepared f o r  the 

2. m-52736 RD, "Hanford Contribution t o  the Plutonium Notebook". Par t  I 
of t h i s  handbook, which represents about 5 6  of the e n t i r e  job, was 
issued io November. 
of +,he project.  

A goaL of Apri l  1, 1958 has been set f o r  compl.etion 

3. "Summary Report of Hanfcrd Research and Deveicpmect". Several changes 
are being incorporated in t h i s  report  prepared f o r  the A.EC. The t i t l e  
is being changed t o  "Excerpts from Hanford Research and Development," 
and beginning w i t h  the  September issue, the  report  w i l l  include s igni-  
f i c a n t  research and development a c t i v i t i e s  performed by the  product 
departments, i n  addition t o  those of HLO. 

LABORATORIES ADMINISTRATION AND TECHNICAL LLAISON 

One new Organization and Pollcy Guide was issued, Timely revisions were issued 
o n  spec i f ic  sections of ten exis t ing  guides. The OPG, Authorization and Perfom- 
ance of Wcrk, i s  ready f o r  issuance cpon approval of the appropriate AEC Manual 
Chapters , 

Specific delegations were issued under O K  No. 02.3.1, Approval Authorizations. 

The contract ,  SA-38 with Swedish Hospit,al, S e a t t l e ,  Washington f o r  exchange of 
rad ic logica l  services and information was apprwzd. 

The contract ,  DDR-35 with Altminum Compar,lr of America f o r  aluminum tubes, was 
processed. 

Contract renewals were requested with Washing-ion S t a t e  College f o r  acquis i t ion 
o f  swine and with D r .  R .  E .  Zirkie f o r  consulting service.  
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The following listing includes act ive contracts of Hanf'ord Laboratories Operation, 
December 31, 1957. 

Contract 
number 

C -65 
SA-20 
SA-34 
SA-38 

CA- 153 

CA - 154 

CA - 155 

CA - 159 

CA- 162 

CA-167 

CA- 169 

Completion o r  
Contract o r  Services Requested Termination Date 

Specia 1 Agreements 

P h i l l i p s  Petroleum Company MTR Experimental Work None 
Washington S t a t e  College Acquisition of swine 2- 28- 58 
Future Farmers of America Care of Sheep 11- 30- 58 
Swedish Hospital 

D r .  P. E .  Church 

D r .  R .  E .  Z i r k l e  

Prof .  J. L, Powell 

D r .  M. E .  Ensminger 

Obtaining c l i n i c a l  data 12-31-58 
on use and application 
of radioactive 
materials.  

Consultant A.greements 

Consult on Atmospheric 3-31-58 
physics and meteor- 
ology problems 

service 

phys i c s 

Husbandry 

Biological Consulting 2- 28- 58 

Consulting service - 3-14-38 

Consult on Animal 5-31- 58 

Betz Laboratories Inc. Provide engineering 8- 1- 57* 
services f o r  water 
treatment methods 

development and plant  
technical  problems 

metallurgical problems 

George Watt Consult on research, 8-31-58 

M. J. Sinnot t  Consultant services - 9-30-58 

*Subject . t o  extension 

Maintenance and Repair 

MRO- 12 RCA Service Co., Inc , Service RCA equipment 1.1- 3 0- 58 
MRO - 13 North American Phi l ips  Servicing a Phi l ips  12-8-58 

Electron Microscope 

Des iw,  Development, and Research 

DDR- 4 University of California Research work on alumi- 5-31-58 
num a l l o y  creep 

DDR- 5 Superior Tube Co, Zircaloy tubes --- 
DDR-6 Allegheny Ludlum S t e e l  Zircaloy tubes - - -  
DDR- 11 Allegheny Ludlum S t e e l  Zircaloy 2 tubes --- 
DDR- 24 Nuclear Metals, Inc.  Crystal  Research 1- 10- 58 
DDR- 29 Nuclear Metals, Inc.  Zircaloy Tubing - -- 

UNCLASSIFIED 
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C ont r a  c t Completion or  
Number C ontrac t o r  Services Requested Termination Date 

supp 1s 

S0-7 Aluminum Company of America Aluminum tubing 
so- 11 Speer Carbon Company Graphite 

One Assistance t o  Heard authorization is pending f o r  new work f o r  Chemical 
Research and Development Operation by General Engineering Laboratory. 

The close-out of a purchase order with KAPL and BF3 counters was reviewed again 
and addi t ional  s teps  taken t o  arrange f o r  f i n a l  payment, 

RADIOGRAPHIC TESTIl'?G OPERATION 

A t o t a l  of 1,465 tests were made of which 483 were radiographic exposures 
(including X-ray and gamma-ray exposures) and 982 were supplementary tests. 
T h e  supplementary tests consisted of work with dye penetrant, dimensional 
checking, eddy current,  magnetic p a r t i c l e ,  and ult rasonics .  Work was done 
f o r  20 d i f f e r e n t  organization components representing a l l  of the operating 
departments and service operations, 
test  findings w i t h  conclusions and recommended action. Radiographic Testing 
Operation was consulted on 18 d i f fe ren t  occasions f o r  advice and information 
regarding general testing theory and appl icat izns .  

A t o t a l  of 19 reports  w e r e  issued de ta i l ing  

New equipment obtained during the month included an ul t rasonic  instrument 
f o r  making thickness measurements on a continuous recorded bas is .  
rad ia t ion  X-ray tube previously procured was a l so  s a t i s f a c t o r i l y  operated 
during t h e  month, 

The 360' 

Detai ls  of work accomplished are  as follows: 

A .  

B. 

Construct ion 

Two construction projects  were worked on th i s  month. One was a continuation 
of the  work on the charging machine being b u i l t  i n  the  100-C Area. 
tests were made t o  check on i n s t a l l a t i o n  features .  This work has been 
e s s e n t i a l l y  completed. The other  project  was concerned w i t h  the corrosion 
t e s t i n g  loop being i n s t a l l e d  i n  the 314 Building i n  the 303 Area. 
welded j o i n t s  were radiographically sxamlned for conformance with Code 
requirements. 

Field 

Selected 

Fabrication 

Work i s  continuing on the I ,-cell  package. 
i s  on the scaffolding of the dunnage i n  which the component par t s  are 
being assembled. Primary concern is  w i t h  the connecting piping tying 
together the  major components f o r  which work has been completed. Two small 
wet scrubbers were radiographically examined f o r  weld i n t e g r i t y .  Unfortu- 
nately,  examination was not requested un t i l  the fabr ica t ion  was completed, 
and 106 coverage was not possible,  

Most a l l  of the work being done 

UNCLASS IF I E D  
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C .  

D. 

E. 

F. 

Maintenance 

I n  the  straight. maintenance category t w c  small jobs were done. 
evaluation of possible damage t o  a calmed r o t o r  pump head. It appeared 
t h a t  a small crack was associated w i t h  a p a r t i c u l a r  weld, but dye penetrant 
examinations showed the weld t o  be simply undercut t o  a small extent ,  A 
s imilar  job was the  evalua+,ion of bearing suppcrts of the No. 2 pump a t  
190-H a f t e r  a bearing had seized. 
found. I n  the  preventative maintenance category, an invest igat ion was 
s t a r t e d  on the p o s s i b i l i t y  of detecting, i n  place,  the extent of s t r e s s  
corrosion damage t o  s t a i n l e s s  steel  p i g t a i l s .  Preliminary eddy current 
results a r e  waiting metallographic analysis  t o  allow proper correlat ion 
t o  be made, Chemical corrosion of carbon s t e e l  piping a l s o  was checked 
on three d i f fe ren t  jobs. Working under SWP conditions, steam condensate 
l i n e s  of Purex were examfned u l t rasonica l ly  f o r  wall  thickness loss.  Simi- 
lar work was done on the  pipilig f o r  the center blower fans i n  the power 
house a t  100-D. 
vessels and piping i n  t h e  2004 area were checked. Concerned with the 
safe ty  aspects of maintenance were fou r  addi t ional  jobs. 
ton crane hooks used a t  -ex were examined. 
p i s ton  of an e l e c t r i c a l  service vehicle was examfned f o r  the Transportation 
Operation f o r  possible defects.  
continued i n  the  autoclaves i n  the 303 Area. An in te res t ing  examination 
was made of a vessel  taken out of service a t  100-K on the bas i s  of radio- 
graphic examination. Subsequent metallographic examinations c lear ly  sub- 
s tan t ia ted  the X-ray findings,  showing large areas of lack of penetration, 
interpass  fusim., s lag  cavi t ies ,  and cracks. 

One involved 

No evidence of damage t o  the casting was 

A s  p a r t  of the pressure vessel  survey program, selected 

Two of the 20 
The platform extension 

In the area cf pressure vessels ,  work was 

Qual i f ica t ions  and Cer t i f ica t ions  

Welder qua l i f ica t ion  coupons were examined t o  determine conformance w i t h  
applicable codes, 

As-Received Material 

A large program has been s t a r t e d  t o  examine radiographically the longi- 
tud ina l  welded s t a i n l e s s  s t e e l  pipe now i n  Stores stock. 
t h a t  has been corrosion passed and would be acceptable f o r  any Class I 
vessel fabr ica t ion  work if shown t o  be radiographically sound. 
f t .  of welded pipe of various s izes  is  involved. 
of the as-received material  examination is  the various s t zed  ZR tubing used for  
the assorted PRP f u e l  elements. 

This is material  

Some 5,000 
Another important phase 

Research and Development 

Three main projects  accounted fcr  a major p a r t  of Radiographic Testing 
Operation e f f o r t s .  Z r  process tube development, PRP tube requirements 
(both i n  s t a i n l e s s  s t e e l  and zirconium), and the MTR f u e l  element program. 
For the Z r  tube program, work i s  continuing, along w i t h  current evaluation, 
of developing automated t e s t s  t o  speed obtaining r e s u l t s .  The PRP tubing 
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program is being carr ied along concurrently. 
progressed from the  a l l o y  invest igat ion stage with some of the f i r s t  f u e l  
element p la tes  being made. 
locat ion have been very good and the program i s  going ahead rapidly.  
ance was rendered on some small jobs involving swaged thermocouples, ''corregated" 
I and E fuel elements, and eddy current penetrameter development. 

For the MTR program, work has 

Preliminary r e s u l t s  i n  segregation and core 
Assist- 

Component 

Testing S t a t i s t i c s  

No. of F t .  of Weld No. of 
Tests o r  Material Pieces Description 

A .  Chemical Processing Dept. 252 277* 110 CS & SS process 
vessels & piping. 
Crane hooks. 

B. Construction Engrg.  Oper. 6 l+ 12 SS Welder Pipe 
Qual i f icat ions Coupons. 

18 CS Pressure Vessels. C . Fuel Preparation Dept. 18 2% 

D . Hanford Laboratories Oper. 1001 150% 88 SS Piping. Z r  & CS 
process and PRP tubing. 
Thermocouples. I & E 
and MTR f u e l  elements. 
Canned Pump 

E .  I r r a d i a t i o n  Processing 91 37 
Dept . 

F.  Relations & U t i l i t i e s  97 280 
Oper . 

14 CS castings & machined 
p a r t s .  Z r  process tub- 
i n g .  CS piping. 

15 SS Piping. CS machined 
par t s .  

JL Boyd:lt 
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GENERAL 

EMPLOYEE RELATIONS OPERATION MONTHLY REPORT 

H- 1 HW- 54284 

On December 31, 1957 the staff of the  Rsnford Laboratories Operation t o t a l l e d  
1158, including 507 exempt and 651 nonexempt employees. 
employees theTe were 440 with college degrees including 422 technical  degrees 
a s  follows: 

O f  the t o t a l  exempt 

222 103 97 

In addition, there  were 37 nonexempt employees w i t h  college degrees. 

Distr ibut ion among the  nine l e v e l  3 components is  included i n  Table I. 

The administration of the  Nonexempt Personnel Development Program and Progress 
Report procedure was t ransfer red  to t he  Spec ia l i s t ,  Employee Placement and Records. 

Detailed planning f o r  t he  Armed Forces Special  Weapons Project personnel t r a in ing  
was completed. 
f o r  a six-weeks' course. 

The group of nine medical people w i l l  a r r i v e  on January 6, 1958 

We were no t i f i ed  informally that our proposal f o r  t he  1958 Summer I n s t i t u t e  has 
been approved by the AEC. As i n  1957 t h e  1958 session w i l l  require "Q" clearance. 

EL0 Mmagement approved the Short Course Proposal and it was forwarded t o  the AEC 
f o r  consideration. 

Twenty-seven Technical Graduates and seven Technician Trainees were on assign- 
ment within HLO a t  month's end. These numbers are the  same as last  month's. 

Ten exempt employees completed HIx)'s first presentat ion of PMS & L, nine exempt 
employees f inished "Understanding People", seven employees attended "Data Pro- 
cessing", and nine employees par t ic ipa ted  i n  R & U ' s  "Management Orientation".  

Twelve nonexempt employees attended the  "Secretar ia l -Cler ical  Training" course. 

AEC approval has been given f o r  presentation of  PBM-1 t o  HLO exempt employees 
through calendar year 1958. 

Twelve €€LO employees par t ic ipa ted  i n  the December Area Tour f o r  Women. 

Seventeen technical  papers and a r t i c l e s  were processed f o r  publication during 
t h e  report  period. 

Members of a Columbia Basin College science c l a s s  v i s i t e d  HLO f a c i l i t i e s  on 
December 21 and Richland science students toured the f a c i l i t i e s  on December 23. 

UMCLASSIFIED 
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PERSONmEL PRACTICES 

Employment 

There w e r e  no Reduction in Force Notices given during the  month. 
were removed from the payroll  due t o  HAP0 "bumping". 
November. 

Two Servicemen 
Notices were given during 

Banford Laboratories transferred four  Radiation Monitcrs from Radiation Protec- 
t ion  Operation t o  IPD as a result of t h e i r  t ransfer  request. 
transfer requests were received during the month of December. 

Five new nonexempt 

Three 1-year, one 2-yeart and one 3-year Attendance A w a r d s  were issued during the 
month of December. 

Service Recognition - 5 YrS 10 Y r s  15 Y r s  20 Yrs 25 Yrs Total 

- - - 10 Pins issued t h i s  month 1 9 

Total pins out 469 237 1 2 1 710 

Benefits and Services 

The Thirteenth Hanford Laboratories Suggestion Board Meeting was held on December 
12, 1957. 
awards of $490. 

Eighteen suggestions were reviewed and fourteen were approved fo r  

A t o t a l  of $4652 i n  suggestion awards was paid by Hanford Laboratories Operation 
i n  the year of 1957. 
savings was 946. 

The average award was $37.22 and the r a t i o  of awards t o  

During December twenty-one suggestions were recelved from Hanford Laboratories 
employees. 

Five pre-retirement personal contacts were held during the month w i t h  Hanford 
Laboratories employees who have reached optional retirement age. This completes - -  
a l l  of the pre-retirement contacts 

EIanford Laboratories participation 
31, 1957, is  l is ted below: 

Insurance 
Pension Plan 

scheduled fo r  the year of 1957. 

i n  the Employee Benefit Plans as of December 

99.5 
98.3 

Savings & Stock Bonus 60.3 
Savings Plan 7.7 

Military s ta tus  of HLO employees is  as follows: 

STATUS Non-Tech. Non- 
Reservists Other than IA Technical Technical IA W r i t i c a l  TOTAL 

Standby 1 3  33 0 0 T 
Ready 
T o t a l  

16 - 
29 

21 
% 

6 
6 

21 - - - 38 - 29 - - Mon-Veterans 

1 
i 

44 
90 
- 

TOTAL 58 92 27 43 220 
*Refers t o  those employees f o r  whom deferments a re  currently being requested. 
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Deferment Requests Pending 7 
Deferments Denied, Appealed and Pending 0 

0 Deferments Pending a t  President ia l  Appeal Level 

UNION RELATIONS 

Negotiations w i t h  the  F ie ld  Inspectors continued during the month. 
of the M C  that we use a P-type sen ior i ty  arrangement appears t o  of fe r  many 
disadvantages and has not received acceptance by the  Company t o  date. 

The proposal 

Three grievances were received during the month of December. 
f i l e d  by a Radiatiorr Monitor who claimed that laboratory personnel i n  the 325 
Building were s e t t i n g  dosage r a t e s  for  each other.  
cerns a Serviceman i n  Technical Shops who grieved because the Company f a i l e d  t o  
furnish t ransportat ion t o  h i s  work locat ion.  
a Painter i n  FFD claiming that a Carpenter i n  Technical Shops was performing 
work that belongs t o  the  Painters .  
l e v e l  and answers w i l l  be wri t ten short ly .  

One grievance was 

The second grievance con- 

The t h i r d  grievance was f i l e d  by 

A l l  three grievances a r e  a t  the Step I1 

The grievances processed by t h i s  Operation since January 1, 1957 t o t a l  23. 
This number includes one non-unit grievance. 
t o  the s t a t u s  of these grievances. 

The following is a breakdown as 

Step I 

Answered sa t i s fac tor i ly*  ll 

Step I1 

Pending Step I1 answer 3 

Sat isfactor i ly* 9 
Pending time l i m i t  0 

Answered 

* Step I grievances which Council indicated a desire  t o  discuss a t  Step I1 not 
scheduled for  discussion within three  months are considered s e t t l e d  a t  Step I. 

we Step I1 grievances i n  which the Council formally applied f o r  a r b i t r a t i o n  but 
f o r  which no fur ther  ac t ion  is taken within three months a re  considered s e t t l e d  
a t  Step 11. 

TECIINIW PERSONmEL PLACEMENT 

PhD Recruitinn 

During the month six candidates v i s i t e d  Richland f o r  employment interviews; two 
offers  were extended; one o f f e r  was accepted; one of fe r  was rejected; and two 
were placed on the r o l l .  

PhD - HLO - 9/1/57 to date 

Cases Considered Visited Extended Accepted open Rejected On the Ro l l  
Offers 

- 
376 23 27 8 9 10 8 

UlrlCLASSIFIED 
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Offer t o t a l s  include 14 offers extended during the last  recruit ing season which 
w e r e  open on September 1, 1957. 

Offers accepted do not include seven acceptances received during the last recruit- 
ing season from people who were not on our payroll  on September 1. 
seven carry-over acceptances have reported on t he  r o l l  t o  date. 

Four of the 

A summary of PhD recrui t ing statistics appear in Table 111. 

BS/MS Experienced recrui t ing 

During the month one candidate visited Richland fo r  employment interviews; three 
offers were extended; two offers  were accepted; and one was placedonthe r o l l .  

BS/m - HLO 9/1/57 t o  date 
O f f e r s  _ _ _  - -  - 

Cases Considered Visited Extended Accepted - Open Rejected On the Roll 

51  7 6 2 2 2 3 

Two people reported on the r o l l  during September as a result of offers  accepted 
pr ior  t o  September 1, 1957. 

A surmnary of BS/B experienced recruit ing appears i n  Table 111. 

Ekew t Transfers 

There were no new t ransfer  requests received during the month. 
closed during December, one by transfer within HLO and one request was withdrawn. 

Two cases were 

Exempt t ransfer  s t a t i s t i c s  appear i n  Table IV. 

The a t t r i t i o n  of  exempt personnel f o r  BLO fo r  December: 

Transfers 0 
Terminations and deactivates 2 

HEALTH. SAFETY. AND SECURITY 

Since September 1, 1956, a t o t a l  of 3,007,244 hours have been completed w i t h  no 
disabling injur ies .  
qualified HID for  the National Safety Council Award of  Honor, for  which applica- 
t i on  
of 1 8 ~ f 7 ~ h o u r s  w i t h  no disabling injur ies .  
There were 33 medical treatment injur ies  giving a frequency of  1.77 as compared 
t o  1.49 last month. 

(This accomplishment of exceeding the 3 million hour mark 

de on January 2 . )  During December Iaboratories personnel worked a t o t a l  

For the t o t a l  calendar year, the frequency was 1.71. 

There were no f i r e  incidents reported. 

There were seven security violations bringing the t o t a l  for  the year t o  88. 
the last four months the t o t a l  was 1 5  violations.  

For 

A surrrmary report on the  beryllium powder explosion i n  connection with low tempera- 
ture f a c i l i t i e s  a t  the .neutron spectrometer was completed for  dis t r ibut ion t o  
groups that could benefit  from the experience. 
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Medical examinations were 99.74 completed for the year. 

Supervision was notified of three new medical work restrictions, one continuation, 
and one discontinuation. 

Six HLO and two outside safety suggestions were evaluated; three were recommended 
for adopt ion. 

SAbIRY AI'lD WAGE ADMINISTRA!T!ION 

At month end, each Level 3 M9,nager had discussed his respective salary 'review with the 
Mnager, Hanford Laboratories. 
being prepared and will be forwarded to Relations & Utilities for WO-wide 
consolidation and subsequent submission to W. E. Johnson for his review and approval. 

Pertinent statistics for total HLO are currently 

The following position changes were mde during the month: 

Positions Added 1 
Positions Deleted 3 
Position Titles Changed 2 
Position Levels Changed 1 

During the month, the following ,audits were completed: 

Financial 1 
Chemical Research & Development Z 
Physics & Instruments R & D 1 
Reactor & Fuels R & D 4 

A coordinated HAPO-wide study of the semi-technical jobs was undertaken during 
the month following a comprehensive review of the data received from the Horthwest 
area and AEC wage surveys. Conclusions and a recommended course of action w i l l  be 
forwarded to appropriate managers in the near future. 

A revised upgrade listing of tkchinist Journeymen to Instrument Maker and/or to 
Tool and Die Maker was issued by the Specialist, Wage Administration during the 
month. 

An analysis of  the scores of 35 selected attitude survey questions was plotted 
using a scattergram method. The per cent favorable scores were plotted for each 
of the three personnel classes by level 3, 4 and 5 organization component. In 
addition, -the questions were grouped by theme or category and additio-1 questions 
were developed to assist in planned discussions with all HIQ managers and super- 
visors. From these discussions, we will be able to (1) assist HLO managers and 
supervisors in a better understanding of their attitude survey results, (2) de- 
velop ideas for future attitude surveys, (3) give Employee Relations a better 
insight to some of the "problem areas" in HLO, and (4) guide Employee Relations 
Operation in developing programs and recommendations for RLO managers and supervisors. 

The sensitivity survey results were analyzed by Roy Waters. 
displacement curves were developed from each participant's returns. 

Distribution and 

TG Marshall:tr Employee Relations 
UIBCIASSIFIED 
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TABU 111. BPLOYMENT - TECHNICAL PERSONNEL STATUS 

I. Zmployment 
Non Exempt employment status Nov. - -  Dec. Non-Exempt Transfer Requests Nov. - -  Dec. 

Re qui s it i ons 
At end of month 4 7  
Cancelled 0 0  
Received during month 3 5  
Filled during month 11 2 

Candidates Considered 
Total applications 24 52 
Total transfer requests 
from other at HAP0 0 4  
Total interviewed 0 0  

11. Technical Personnel Placement 

Transfer Requests 
Active cases at end 
of month 
Cancelled 
New during month 
Transfers effected 

Effective during month 
Planned Transfers 

54 45 
2 10 
7 5  
0 4  

0 0  

Ph.D. Recruiting - €€LO - 9/1/57 to date 
VISITS TO RICHLAND OFFERS 

Cases Con- To Open * 

Chemical 48 17 2 7 4 4 1 2 
Electrical 12 2 0 2 0 2 0 
Mechanical 23 8 1 4 1 2 0 0 
Met -Ceramics 41 20 4 7 6 4 0 3 
Other 6 2 0 1 1 0 0 0 

8 8 7 8 4 3 
6 2 1 

Chemistry 177 29 
Physics 180 64 7 17 28 
Math - Stat. 24 2 0 2 0 0 0 0 

sidered Extended Visited Visit - Invite. Extended Accepted - 
Engineering : 

0 

Science : 

0 - 1 0 1 1 
2-7 -8 9 

Other 3 
TOTALS 3 1.47 23 

Wffer totals include 14 Ph.D. open offers as of 9/1/57. 

BS/MS Experienced Recruiting - HLO - 9/1/57 to date 
OFFERS VISITS TO RICHLAID 

Cases Con- To Open 
sidered 

Engineering: 
Chemical 4 
Electrical 6 
Me c hani ca 1 9 
Metallurgy - Cer. 5 
Other 5 

Che mi s t ry 9 
Physics 4 
Math - Stat. 1 
Other 8 

TOTALS 51 

Science : 

Extended Visited Visit - Invite. Extended Accepted Open 
2 1 0 0 0 0 0 
1 1 0 0 0 0 0 
4 3 0 0 2 0 0 
1 1 0 0 1 1 
0 0 0 0 1 1 0 

0 

0 0 0 0 0 0 0 
0 0 0 0 2 0 2 
1 1 0 0 0 0 0 

0 0 0 0 0 - 9 7 0 0 75 2 2 
- 0 - 0 - - 

On 
The 
Roll - 

3 
1 
1 
2 

-B 

On 
The 
Roll - 

2 
0 
0 
0 
3 
- 
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TABU I V .  Exempt Transfer Cases 

December November Total  
25 19 Active cases a t  bezinnina of month 

New cases: I n i t i a t e d  by employee 
I n i t i a t e d  by management* 

Cases react ivated 

Cases closed: Transfers: Within HLO 
Within HAP0 
Other GE 

Withdrawn 
Terminated 

Active cases a t  end of month 

Total  cases - January 1, 1957 t o  date 
I n i t i a t e d  by employee 25 
I n i t i a t e d  by uanagement*30 

25 

1 

1 

23 

23 

- 

7 

4 
1 4 

7 
8 
9 

25 32 
- 

23 
55 

*Includes ROF's, t ransfers  proposed by employee's management, and requests from 
other G .  E. departments. 

TABLE V. Union Helations 

Grievances Processed - Januarg 1, 1957 t o  date 

Total  Processed 23 (includes 1 non-unit grievance) 

Step I 

11 Answered satisf actori1y:C 

Step I1 

Pending Step I1 answer 
Answered 

Sat isf  ac torily-+z 
Pending time l i m i t  

3 

9 
0 

3:- Step I grievances which Council indicated a desire  t o  discuss a t  Step I1 not 
scheduled f o r  discussion within three months a re  considered s e t t l e d  a t  Step I. 

-x: Step I1 grievances i n  which the  Council formally applied f o r  a r b i t r a t i o n  but 
f o r  which no fur ther  action is taken within three months a re  considered s e t t l e d  
a t  Step 11. 
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FINANCIAL OPERATION MONTHLY REPORT 

Per sonne 1 

There were no personnel changes i n  the  Financial  Operation during December. 

General Accountina Op erat  ion 

A request w a s  received by Hanford Laboratories from SS Accountability Operation f o r  
information necessary t o  implement Part I1 of HOO-AEC Survey No. 15 of SS Materials. 
Custodians w i t h i n  Hanford Laboratories were requested t o  submit t h i s  information t o  
t h e  Manager - General Accounting f o r  consolidation and t ransmi t ta l  t o  Relations and 
Ut i l i t i e s .  
production channels w a s  prepared by various members of Hanford Laboratories Operation 
and submitted through t h e  Manager of General Accounting t o  SS Accountability 
Operation. 

A forecas t  of requirements f o r  diversions of Nuclear Materials outside 

Decision w a s  reached t o  t ransfer  r e spons ib i l i t y  f o r  accounting f o r  equipment and 
construction work i n  progress from Cost Accounting t o  General Accounting. 
change i s  scheduled t o  take place during January. 
a realignment of r e spons ib i l i t i e s  within General Accounting w i l l  take place.  
r e s u l t  of these two changes, t h e  acquis i t ion of c a p i t a l  assets w i l l  be controlled 
from budgeting through the  po in t  of t r ans fe r  t o  property accounts by one group under 
t h e  Spec ia l i s t  - Acquisitions. 

The 
Coincidentally w i t h  t h i s  t ransfer ,  

A s  a 

The problem of  securing proper authorization f o r  work being conducted by our engine- 
e r ing  representative at  Arco, Idaho i s  s t i l l  i n  t h e  pr_ocess of discussion and has not 
been resolved. 
and Fuels, Financial  and t h e  Counsel's o f f i ce  i n  an attempt t o  reach agreement a-s t o  
proper procedure, The representative of t h e  Counsel's o f f i ce  i s  concerned about 
indemnity implications w i t h  respect t o  our working arrangement w i t h  t h e  P h i l l i p s  
Petroleum Company. 

A meeting w i l l  be held e a r l y  i n  January by representatives of Reactor 

A s  a r e s u l t  of the  In t e rna l  Revenue Service taking t h e  posi t ion tha t  a l l  reimburse- 
ments of business expenses represent gross income t o  employees and must be reported 
i n  returns f o r  1958 and la ter  years, we will maintain f o r  each employee such d e t a i l  
information as i s  required. T h i s  information w i l l  be provided a t  t h e  end of each 
year t o  a l l  employees who have been relmbursed f o r  t r a v e l  and en ter ta in ing  expenses. 

Continuity of service accrual rates have been reviewed and it has been decided t h a t  
w e  w i l l  continue t o  use t h e  present ove ra l l  rate of 104 of gross salaries during 
1958 

A s  a result  of Traffic Operation's discontinuing travel and hotel  reservation ser- 
vice on December 15, 1957, t r a v e l  advances now include funds f o r  employees t o  pay 
f o r  transportation on a cash basis. The l o c a l  working fund has been increased t o  
$5,000.00. In  addition, a proposed revis ion t o  the  present "Travel Order, Reserva- 
t i ons  Request and Cash Advance Receipt" form has been drafted. 

UNCLASSIFIED 
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A t  the  request of  t he  Spec ia l i s t  - Emergency Monitoring, Radiation Protection Opera- 
t i on ,  consideration is  being given t o  making cash ava i lab le  on a twenty-four hour 
bas i s  f o r  emergency monitoring t r i p s  o f f - s i t e .  

We have processed and are reporting a l l  non-reimbursable expenditures incurred 
through December 31, 1957. 
be accrued and applied against  the 1957 budget f o r  Charges Against t he  Fee. 

Those expenditures Incurred b u t  not pa id  o r  b i l l e d  w i l l  

A r epor t  of f indings i n  connection with t h e  annual physical  inventory of uninstal led 
cataloged equipment i n  the  custody of Reactor and Fuels Research and Development and 
Chemical Research and Development w a s  d i s t r ibu ted  i n  December. The inventories con- 
sisted of  2,227 pieces o f  equipment valued a t  $3,185,039 and 2,169 pieces of equip- 
ment valued a t  $1,822,804 respectively.  
inventory, f o r  which no record could be found, were 403 i t e m s  valued a t  $228,117 f o r  
Reactor and Fuels and 298 items valued a t  $109,018 f o r  Chemical Research. 
inventories, it appeared t h a t  custodian cards were too far removed from t h e  personnel 
ac tua l ly  responsible f o r  the  equipment, and are not being used t o  f u l l  advantage f o r  
cont ro l  purposes. It was recommended t h a t  r e spons ib i l i t y  o f  maintaining control 
cards be t ransferred t o  l e v e l  5 operations t o  strengthen cont ro l  of equipment. T h i s  
would enable cus todia l  personnel t o  become be t te r  acquainted w i t h  t h e i r  assigned 
equipment . 

Equipment physically located during the  

I n  both 

Lis t ings  of equipment, found missing i n  t h e  current HLO physical  inventory of  unin- 
s t a l l e d  cataloged equipment, were prepared and d i s t r ibu ted  t o  Level 3 Mmagers, re- 
questing t h a t  t he  equipment be found o r  a missing equipment r epor t  and a property 
disposal repor t  be prepared. A summary r epor t  of findings, i n  connection with t h e  
HLO physical  inventory of uninstal led equipment, w i l l  be issued upon completion of  
t h e  missing equipment repor t s .  

Missing equipment reported t o  Level 3 Operation and items physically located f o r  
which no record could be found during t h e  HLO physical inventory of uninstal led 
cataloged equipment are as follows: 

Operat ion 

Radiation Protection 
Laboratories Auxil iar ies  
Biology 
Physics & Instruments 
Reactor & Fuels 
Chemical Research 

Total 

Missing Equipment Unrecorded EaUiRment 
Number Value Number Value 

12 $ 2 131 146 $ 51 500 
1 10 1 50 31 929 

28 17 018 57 24 700 
22 6 642 124 35 334 
10 5 89 664 403 228 117 
I? 25 692 298 109 018 

- 225 $141 248 1 078 

The subs tan t ia l  adjustments indicated i n  t h e  above schedule are due i n  la rge  measure 
t o  a write of f  of equipment which followed a physical inventory of  p i an t  and equipment 
taken several  years ago (1953). Although it cannot be d e f i n i t e l y  proven because of 
lack o f  detailed iden t i f i ca t ion  i n  t h e  previcus inventory, i t  i s  reasonably ce r t a in  
t h a t  many of t he  items cur ren t ly  being added t o  record are t h e  same items nct  located 
during t h e  previous physical inventory and subsequently wr i t t en  o f f .  
items reported as missing i n  t h e  above tabula t ion  w i l l  be located before a f i n a l  ad- 
justment of t h e  accounts i s  accomplished. We are confident t h a t  physical inventories 
o f  uninstalled c a p i t a l  equipment i n  the fu ture  w i l l  reveal a subs tan t ia l  improvement 
i n  property accounting procedures and r e s u l t  i n  adjustments of m i x h  smaller magnitude. 

M%ny of t h e  

UNCLASSIFIED 
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Arrangements were completed f o r  the  regular quar te r ly  physical inventory of other 
special materials as of December 31, 1957, t o  be conducted by cus todia l  personnel. 
Property Accounting w i l l  not witness t h e  count b u t  w i l l  reconcile the  r e s u l t s  t o  
Property Accounting records. 
reconci l ia t ion .  

A r epor t  of r e s u l t s  w i l l  be issued upon completion of 

Cost Accounting Operation 

Several meetings have been held by t h e  Spec ia l i s t  - General and Consolidations Cost 
w i t h  representatives of Data Processing concerning new work order procedures. 
change has been requested i n  the  format of one of the  I B M  runs so t ha t  more and 
be t te r  information concerning work orders can be provided f o r  the operation person- 
n e l  as a n  attachment t o  individual operating cost  repor t s .  
recieved i n  January f o r  review. 

A 

The p i l o t  run i s  to  be 

Copies o f  le t ters  from Nuclear Metals, Inc. t o  Reactor and Fuels R&D Operation, re- 
garding cos t  incurred on Procurement Directive 57-2, were forwarded t o  t h e  HOO-AEC. 
The letters and our telephone discussions r e su l t ed  i n  b i l l i n g s  t o t a l i n g  $25,300 from 
NYOO-AEC t o  BOO-AEC. 
between AEC and GE, therefore,  a n  accrua l  was booked i n  December f o r  t h e  same amount 
charging Reactor and Fuels R&D Operation as a d i r e c t  charge t o  FPD Research and 
Development. 
September and October having been b i l l e d  a t  an earlier date. 

B i l l i ng  t o  BLO was  not made before cos t  t r ans fe r  cut-off 

The accrual covers cos ts  f o r  t he  months of  July,  August and November; 

Current authorizations f o r  approval of purchase requis i t ions ,  s tore  orders, overtime 
lunches and work orders were recorded on a newly designed form f o r  a l l  authorized 
personnel of Hanford Laboratories Operation. 
check f o r  proper authorization signatures on source documents. 
aud i t  of s tore  order approvals was conducted. 

Periodic aud i t s  w i l l  be performed t o  
During December an 

A cos t  coding and paper flow procedure has  been wr i t t en  f o r  F a c i l i t i e s  Engineering 
concerning the  use of Engineering Requests, formerly ca l l ed  Work Requests. 
wr i t t en  procedure w a s  deemed necessary f o r  indoctrination of new employees within 
F a c i l i t i e s  Engineering Operation as w e l l  as consistency i n  manner of preparation. 

A 

Work s impl i f ica t ion  studes are underway i n  three  general areas by the  Cost Accounting 
Operation: (1) Improved budgeting procedure which w i l l  reduce the  amount of  de t a i l ed  
preparation of data needed t o  j u s t i f y  the  funds requested from HOO-AEC, (2)  mechaniza- 
t i o n  of cos t  accounting system, and ( 3 )  review o f  a l l  procedures within cos t  account- 
ing function t o  simplify o r  eliminate if determined not required. 

Personnel Accounting Operation 

Eight patent  awards were pa id  and stock delivered during the  month. 
cover a l l  notices of awards received during 1957. 
were granted, of which 9 were t o  inac t ive  employees. 

These payments 
During the  year 1957, 24 awards 

Modification No. 11 t o  Appendix B was approved during t h e  month. 
changes t h e  provisions of A r t i c l e  3, (Absences f o r  Personal Reasons). 
0. P. G. on absences as i n  t h e  process of being issued. 

T h i s  modification 
The new 

Approval Le t t e r s  Nos. 75 and 144, "Revisions t o  Salary Administration Manual", were 
received during t h e  month. 
t u r e  by an increase of  approximately 2% 

Approval Le t t e r  No 144 modified the  exempt sa l a ry  struc- 
e f f ec t ive  December 1, 1957. 
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Procedures 

Extensive e f fo r t s  have been undertaken concerning R&UO's suggested consolidation of 
p l an t  delivery services by Classified F i l e s  and Area mail forces .  Contacts have 
been made with Office F a c i l i t i e s ,  and Security and Pa t ro l ,  R&UO; Duplicating and 
M a i l ,  FPD; and affected groups i n  Technical Information, €EO. I n  addition, a pre- 
liminary meeting has been held with CEO, with regard t o  the  mutual del ivery problems 
o f  Classified Files and EngineeringFiles,  
aspects of t h i s  problem, including t h e  cos t s  of de l ive r i e s ,  secur i ty  controls and 
the  maintenance of necessary service. 

Evaluations are continuing of a l l  

A study was 'completed f o r  Technical Information evaluating the  a l t e rna t ive  methods 
f o r  keypunching records to be used i n  the  EDPM procedures f o r  s i te  accountabili ty 
of c l a s s i f i e d  documents. Recommendations were made t o  perform t h i s  work by F i l e s '  
personnel bas i ca l ly  t o  e f f e c t  cos t  savings and improve eff ic iency and accuracy i n  
the  handling of the data. 

An examination was made of the  new microfilm rout ines  used i n  Engineering F i l e s ,  
CEO. The latest "Recordak" filming, mounting, viewing, and reproducting equip- 
ment has been acquired by t h a t  Operation t o  be used i n  the  system f o r  accountabili ty 
and record keeping of a l l  engineering drawings on the  p ro jec t .  
i s  the  appl icat ion of Filmsort cards; i .e.,  the  mounting of individual microfilm 
frames on I B M  cards coded t o  i den t i fy  each frame. Duplicate microfilm copies of 
a l l  300 Area drawings are t o  be maintained i n  a 300 Area f i l e .  
drawings have been microfilmed to  date out  of a t o t a l  of  300,000 on the  p l an t .  
This appl icat ion of new techniques i n  microfilming w i l l  continue t o  be followed 
as an example of improved data handling methods. 

O f  spec ia l  i n t e r e s t  

A t o t a l  of 60,000 

A meeting was held with a West Coast representative of Eas+Jnan Kodak Company t o  
ge t  information concerning t h e  latest  types of t h e i r  Verifax o f f i c e  copying equip- 
ment. 
appl ica t ions  of t h i s  equipment. 

Arrangements were made t o  receive addi t iona l  data from them on systems 

Auditing 

The Cost Accounting Audit f i e l d  work has been completed and t h e  r epor t  i s  being 
wr i t ten .  F i e ld  work on the Administrative Services Audit has  been started. 

Measurements 

The measurements repor t  f o r  CY 1357 was issued on December 4. 

Payroll S t a t i s t i c s  
Number of HLO Employees Non- 

T o t a l  Exew t Exew t Chanaes During Month - 
Employees on Payroll a t  Beginning of Month 1 157 504 653 
Additions and Transfers i n  13 5 0 
Removals and Transfers Out (12) ( 2 )  (10) 
Transfers from Exempt t o  Non-Exempt - - 

Employees on Payroll  a t  End of Month - 1 158 507 E 
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Overtime Paments During Month 

Exempt 
Non-Exempt ( f ive  weeks i n  November) 

Gross Payroll Paid DurinK Month 

Exempt 
Non-Exempt (f ive weeks i n  November) 

Participation i n  EmPlovee Benefit 
Plans a t  Month End 

Pension Plan 
Insurance Plan 

Personal Coverage 
Dependent Coverage 

W.S. Savings Bonds 
Stock Bonus Plan 
Savings Plan 

Insurance Claims 
Employee Benefits 
Life Insurance 
Weekly Sickness &Accident 
Comprehensive Medical 

Dependent Benefits 
Comprehensive Medical 

To tal 

Good Neighbor Fund 

Number Part i c ipa t  ing 
Percent Par t ic ipat ing 

December November 

$1 966 $1 208 
6 121 

$LZ2 

Number Part ic ipat ing Percent Participating 
December November December November 

1120 1 log 

1 183 1 187 
731 729 

98.3 98.3 

99.5 99.6 

De c ember 
Number Amount 

0 
9 

55 

z 
141 - 

Other  S t a t i s t i c s  

No. Travel - 
Accounts Outstanding a t  beginning 
Charges: 

Cash issued - by checks 

Transportation 
Other - (Bill ings from other GE compon- 

25 
by currency 32 

ents ,  moving expense, e tc . )  

$ 0 
596 

5 251 

3223 
$14 140 

60.3 60.6 
7.7 7.8 

November 

December 

753 
65 .o 

Number 

0 
8 

38 

91 
- 141 - 

December No, 

$21 548 

5 714 28 
3 259 5 1  
7 080 

2 854 
kLLcl5 

Amount 
$ 0 

58 5 
3 115 

L k B  

$m 
November 

749 
64.7 

November 
$20 004 

4 842 
5 876 

18 827 

5 . L a  
2 722 
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Travel (Cont ' d) 

Less:  
Expense vouchers processed Travel expense accounts 94 25 540 80 20 252 

7 112 
1 006 

3 u z l  

Other (moving expenses, conference expense, e t c  . ) 38 2 867 30 2 353 
Refund of advances 62 5 768 78 
Bil l ings  t o  and from HAP0 Components-Net Lzi3) 

31 412 

Accounts outstanding a t  close 20 $ 7 041 61 

January 13, 1958 
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INVENTIONS OR DISCOVERIES 

A l l  persons  engaged in  work that might reasonably be expected to  r e su l t  in  
inventions o r  d i scover ies  advise  that, t o  the bes t  of the i r  knowledge and belief, 
no inventions o r  d i scover ies  w e r e  made in the course  of the i r  work during the 
period covered by this  r e p o r t  except a s  l is ted below. 
advise  that, for the period there in  covered by this  r epor t ,  notebook r e c o r d s ,  
if any, kept in  the c o u r s e  of the i r  work have been examined for possible 
inventions o r  d i scover ies .  

Such persons  fur ther  

INVENTOR TITLE OF INVENTION OR DISCOVERY 

W. G. Spear  A Tra.nsis tor ized Linear  Pu l se  Amplifier 
D. D. M a r s h  An Improved Curve Follower 

J. L. Swanson The U s e  of Mixed Ammonium Fluoride -Ammonium 
Nitrate Solutions in the P rocess ing  of Zi rconium-  
Containing Fuel  Elements  

H. E. Hanthorn Automobile Speedometers  

D. E. Rasmussen  Maintenance Tools 

W. L. Wyman Arc  Welding in  a Vacuum 

D. R. Metcalf Lunch Box Accesso r i e s  
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