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BUDGETS AND COSTS 

In the absence of a firm financial plan, It may be misleading t o  quote perfonn- 
ance sgainst budget. With this reservation, however, over-all expenditures 
fo r  the first quarter came t o  22$ of the annual budget. 

A VLgorous Internal adjustment needs t o  be made in the spending rate on behalf 
of weapons research and development f o r  CPD, and process technology fo r  IPD 
and FPD. 

September costa increased about $62,000 over A u g u s t .  

RESFARCH AND DEVELOPMENT 

1. Reactor and Fuels 

The detail  design of the Plutonium Recycle Program Reactor (PRF'R) is 
estimated t o  be 14$ complete f o r  the project as a whole and 90$ complete 
fo r  Phase I only. 

A generalized plutonium fuel cycle analysis has been fonrmLated f o r  
progrannaing on the IBM 650 computer. 
plutonium material balance and isotopic composition are obtained as 
functions of a number of predetermined l a t t i c e  properties, and modes 
of reactor and fue l  cycle operation. 

Maximum allowable fuel exposure, 

In prelimFnary experiments vacuum injection casting of aluminum into 
long (6-7') cylindrical and annular sections of stainless steel jacket- 
Fng appeared t o  be feasible. Intimate contact with the jacket w a l l s  
and a low incidence of casting voids were observed. 
into zirconium jackets WiLl foUow. 
reduce the costs of Pu-A1 fuel element fabrication. 

Injection casting 
This method could drastically 

Thequipment l i s t  and equipment procurement pr ior i t ies  f o r  the Plutonium 
Fabrication Pilot Plant ham been revised t o  maximize the degree of 
beneficial use of the f a c i l i t y  by the summer of 1959, a year i n  advance 
of completion of the t o t a l  project. 

The first irradiation of cold swaged, zirconium-clad, U 0 2  capsules has 
been conducted uneventfully in the MCR. 
conductivity of m t e r i a l  compacted by cold swaging were not confirmed. 

Forebodings of poor t h e m  

Developmental work by off -site zirconiun fabricators has yielded experi- 
mental PRPR and B,D, F-size process tubes whlch,  although not without 
defects, represent substantial technological progress and lend encourage- 
ment that future commitments will be m e t .  



v i i i  

A fuel element design believed t o  be amenable t o  mint production with 
coolant water at  a temperature of 300' C i s  under preliminary study. 

The AEC is actively supporting the over-all HAP0 interest  in eliminating 
a threatened delay of the order of six mnths in the installation of 
Hanford loops in the E2R; such delay would materially affect  the Labora- 
to r ies '  support of several programs. 

Ektensive comparative studies of fuel element closure by several different 
welding methods indicate that electron beam vacuum welding is outstandFng 
fo r  use with reactive materials such as Zircaloy-2, as w e l l  as a cheap 
and effective method f o r  closures of aluminum. 

Cans f o r  a 24-element charge of aluminum alloy clad, tub- U02 fuel  
elements have been fabricated preparatory t o  KER loop irradiation at 
2 b 0  C. This will be the first large-scale irradiation of a tubular 
U% element. 

In preliminary corrosion tests the new Amz alloy, 19&, continues t o  
surpass all other aluminum alloys tested. 

2. Chemical Research and Development 

O p t i m i s m  concerning adequate uranium decontamination in a two-cycle 
Purex process continues. 

Dissolution of the hollow I and E fuel elements w i l l  be fas te r  than 
fo r  solid elements, but not in proportion t o  the surface area. 

CPD will be helped in the UO Plant operation by: 

(1) 

3 
new understanding of stresses in the troublesame calciner paddle 
anus. 

( 2 )  potential increase in throughput by a higher temperature Urw feed 
stream. 

In support of the plutonium recycle p r o m ,  there is  progress in: 

(1) ion exchange treatment of simulated recycle f'uel solutions. 

(2) cryolite reduction preparation of &-A1 alloy. 

(3)  

(4) 

appropriate bleed-off of higher plutonium isotopes in reprocessing. 

recovery of plutonium from the possible Pu02-i2npregiated graphite 
m a t r i x  fuel. 



The Zirflex process does not handle well the dissolution of zirconium 
or Wrcaloy end plugs of fuel elements; the surface to volume ratio 
is unf‘avomble, and the parts also acquire a protective uranium coating. 

Tbe use of M-388 fuel element jackets in production reactors would not 
seriously affect the distribution of radioisotopes in the effluent. 

Improved monitoring methods have shown up radioactive zinc, manganese, 
and cesium in vegetation in the irrlsted area where water is taken 
from the Columbia R i v e r  below Hsnford. There is sane transfer to milk 
and to humans; this w i l l  require care fu l  follow-up. 

Coating wastes, mixed d t h  sodium silicate, can be caused to gel rapidly 
upon discharge to an open pit. 
may be aa attractive disposal method. 

mere is a u scale effort to study methods of recovering ~ $ 5  f r o m  
dissolver off -gas 

If the gel proves to be stable, this 

Two large pieces of apparatus to gather data pertaining to the nuclear 
safety of present production reactors were put in place in the Experi- 
mental Reactor BUding’and theoretical studies to be used in inter- 
preting results were advanced. 

The program to provide reactivlty data for various lattices for IPR 
design scoping neared completion of the first phase:- measurements on 
a large diameter (1.66 inches) solid, metallic, natural uranium fuel 
element. 

Construction has started on two, heavy isotope, mass spectrameters; one 
for the CAD program, and the second for use in other HM3 programs. 
current construction of the two instruments allows efficient use of 
professional manpower. 

Con- 

The temperature coefficient measurements on the PBPR lattice with cluster 
elements were extended to a fuel temperature of 400’ C but no significant 
differences from projection of lower temperature measurements were observed. 

The fast effect, and resonance escape probabllity, needed to calculate 
the conversion ratio, were determined for a cluster oxide element in the 
PRPR lattice but experimenta,l difficulties have thrown doubt on the valid- 
ity of the results. The experiment vfll be repeated using improved techniques. 

Doses of the magnitude of those received from cosmic rays have been measured 
with pocket ionization chambers using the pulse method. 



X 

An outsize counter (100-pound plast ic  scint i l la tor ,  14-inch photomultiplier 
tube) has been constructed f o r  
contamination surveys. 

4. B i o l o a  

A malignant tumor developed in  
oxide i n  the lung; this is the 

possible use i n  truck, boat, or airplane 

the lung of a nowe given 0.003 p c  Pu as 
t h i r d  malipancy out of 300 ani.mals. 

2b65 shows l a t e  accumulation in  the h a i r .  As extrapolated t o  the human, 
it is unlikely that the hair w i l l .  be treated as the significant c r i t i ca l  
organ; if appropriate quantitative relationships exist ,  sampling of hair 
would be much simpler than trying t o  determine the bone deposit of Zn65 
directly. 

Tecbnical and Other Services 

Of the four cases of suspected tampering with badges reported last month, one 
has been f U l y  resolved. 

Progress was made toward campany-wide uniformity in radi8tion protection at 
a New York meting of the Radiation Protection Study Gmup. 

There was another case of minor plutonium deposition in an employee, fo r  a 
t o t a l  of 207 cases. 

The average weekly emission of 11s was 3.5 curies. 

The fiasl. report on Operation.Poo1 was submitted t o  the AEC. 

Progress on the Laboratories' projects was substantially on schedule, with 
t w o  exceptions: 

1. CA-658 - Shielded Personnel Monitoring Station. 

2. CG-58i - Hsnford Equi-t i n  the ETR. 

In bath cases, the delay was in portions of the project work outside the 
direct control of the Laboratories. 

The new weather forecasting service, giving recorded forecast by telephone, 
received 4,670 cal ls  in September. 

Supporting Functions 

1. Financial 

A schedule of objective, program, goal and measurement highlights f o r  
balance of this year has been distributed t o  Level 3 Operations. 

the 
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2. 

APED, San Jose has submitted t h e i r  plan f o r  c k r g i n g  HAP0 f o r  consulting 
services. The plan considers our Prime Contract requirements and estab- 
l i shes  the basis f o r  b i l l i n g  as sa ia r ies  plus approved r a t e  of overhead 
f o r  goverrunent work. 
authorizing work t o  APED drafted. 

The proposal is being studied and procedures f o r  

Preliminary analyses of test questionnaires issued i n  connection with 
the paperwork surpey indicate there are no uniform opinions as t o  the 
paperwork conditions i n  HLO except that the feel ing of being excessive 
is  more frequently expressed a t  higher levels  of nanagement. The resu l t s  
of the two alternate questionnaires are being studied by Financial and 
Operations Research t o  decide on the most appropriate procedure t o  follow 
f o r  all of BLO. 

Better  Living Program pay increases effect ive October 1 are e s t d t e d  t o  
increase the aaoual payroJ.2 o f  EL0 by $&,OOO. 

Employee Relations 

At month's end the s t a f f  of the W o r d  Laboratories Operation to ta led  
1162, including 494 exempt and 668 non-exempt employees. 

Preparations are underway f o r  HLO part ic ipat ion in the 1958 Radiological 
Physics Fellowship Program, the A E C - m  Summer Ins t i t u t e ,  and AFSWP 
Program. 

Courses on "Understanding People", "Data Processing" and "Management 
Orientation" continued. 

Forty-eight exempt employees s ta r ted  the f a l l  PBM-1 ser ies  and 3 PBM-1 
inst ructors  began the one-week instructor  refresher course. 

Twenty-five technical papers, a r t i c l e s ,  and s2eeches and 4 press releases 
were processed f o r  publication. 

The BLO Suggestion Board did no5 meet during the month of September. 
There a re  currently 30 suggestions pending action. 

The Wonacott case was judged t o  De su3ject t o  a rb i t ra t ion ;  the outcome 
may a f f ec t  the Laboratories Operation indirect ly .  

There a re  no new developments in the  negotiations with the Regional 
Monitors and the Maki grievance case. 

One grievance was received durlng the month from a Radiation Monitor. 
Grievances processed since Janitary now t o t a l  17, including 1 non-unit 
grievance. 
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There were no disabling in ju r i e s  during the month. 
ment injuries w e r e  recorded with a frequency of 1.68 as compared t o  1.35 
last month. 

Thirty medical. t r e a t -  

There w e r e  6 securi ty  violations in September. 

HM Parker : l t  
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REACTOR AND FUELS RESEARCH AND DEVELOPMENT OPERATION 

TECHNICAL ACTIVITIES 

A. FISSIONABLE MATERIALS - 2000 PROGRAM 

1. METAUURGY PROGRAM 

Corrosion Studies 

Corrosion Tests of Aluminum i n  Superheated Steam. A s  the resistance of 
newly developed aluminum al loys t o  intergranular corrosion i n  deionized 
water and steam increases, the evaluation of the al loy resistance in  a 
reasonable length of time requires d ra s t i c  test  procedures. 
test  using 500 p s i  steam a t  500 C currently i n  use has given good dis- 
crimination and reproducibility. The following table  compares several 
new al loys with the more familiar M-388 and M-400. 

A corrosion 

Comparison of Aluminum Alloys i n  500 C, 500 p s i  Steam 

Alloy 

M- 388 

~ 2 0  3 ( ~l coa ) 
A203X( Kaiser) 
1 9 W m )  

M-400 

GL( Chalk River) 
GK( Chalk River ) 
GG( ~l coa ) 
GH ( Al coa) 
G I  ( Al coa ) 

GL (10182) 
GK (10197) 
GG( 192263 
GH( 192264 ) 
GI( 192265 ) 

1 Day 3 Days 

Failed -- -- 
Failed -- -- 
OK OK Blistered 
OK Blistered -- 
OK OK OK 

OK OK OK 
OK OK OK 
Failed -- -- 
Failed -- -- 
P a r t i a l l y  Failed -- L- 

Nominal Compositions 

M- 388 
M-400 
m3x 

1% N i ,  0.55 Fe, 0.2$ S i  
1$ m i ,  1$ Fe, O.$ S i  
5.55 N i ,  O.$ Fe, 0 . 8  T i  

10 Days 

-- 
-- 
-- 
-- 

OK 

B 1  is tered 
Blistered -- 
-- 
-- 

198x 

0.5$ N i ,  O.s$ Fe, 0.2$ Si ,  0.2%~ T i ,  0.05$ Be 
2 . 6  N i ,  0.5s Fe, 0 . 3  Si,  0.2$ T i ,  O.O5$ Be, O.O5$ Z r  
1.4$ M i ,  1.4$ Fe, 0.14 Si,  0.02$ T i ,  O.O$ C r  
2 . e  N i ,  0 . 3  Fe, O.l$ Si ,  0.02$ T i ,  0.35$ C r  
4.s N i ,  0.4% Fe, 0.w Cu, 0.1% Si, 0.03% T i ,  0.02$ C r  

1% N i ,  O.l$ T i ,  Balance 99.9$ Al 

Four samples of each al loy w e r e  exposed. In  a l l  cases the r e su l t s  were the 
same among the four samples. 



The excellent results with a l loy  1 9 8 ~  were gratifying i n  several respects. 
In  view of demonstrated fabrication experience w i t h  M-388, the al loy can 
undoubtedly be formed in to  cans by the usual techniques. 
not contain Be, found i n  the Chalk River alloy, which might prove a health 
problem. It should be noted, however, the current test  material i s  par t  
of a s m a l l  tes t  l o t  from Argonne. In  view of the wide variation in  l o t s  
of AX)%, experience with l a rge r  melts of 198X w i l l  be required fo r  con- 
firmation. 
markedly inferfor  i n  corrosion resistance t o  samples obtained from small 
ANL melts, even though both large melts were carefully made and i n  excellent 
agreement with chemical analyses of the ANL melt. 

This a l loy does 

Large l o t s  of A 2 0 3  procured by two different  vendors were 

Irradiat ion of Aluminum Clad Fuel Eleaents Autoclaved i n  Chromic Acid. 
f irst  two tubes of fue l  elements autoclaved i n  chromic acid and i r radiated 

The 

under PT-IP-59A were discharged on schedule a t  about 200 MWD/T. 
pieces were examined visual ly  f o r  unusual corrosion. 
appeared t o  be nearly in t ac t  on a l l  the pieces except Nos. 10 and 1 2  from 
the rear face. No localized corrosion was observed. 

These 
The original film' 

Ceramic Coating of U r a n i u m .  Considerable progress b a s  been made i n  the 
laboratory i n  delineating and understanding the large number of process 
variables which must be controlled t o  produce a sound ceramic coating on 
four-inch uranium slugs. Typical variables of importance include: surface 
preparation of the uranium, wetting of the  uranium surface by the molten 
glass, pre-grinding of the glass t o  the proper powder s ize ,  spraying tech- 
niques, coating thickness and composition, and f i r i n g  temperature and time. 
The surfaces of slugs now being coated experimentally in  the laboratory a re  
95 percent perfect .  
remaining defects. 

Future work w i l l  be concentrated on e l i a ina t ing  the 

Radiometallurm Examinations 

Examination of M-388 Jacketed Hot Spot Failure  (*RM-197) Examination was 
continued on the can w a l l  segments from t.he M-388 jacketad slug, from 
tube 3578-D, which failed July 4,  1957, a t  about 300 MWD/T. Samples, for  
Chemical and Powder Camera studies, were removed fror! points near the  
rupture. The diffusion compound on the inside of t h e  can w a l l  i n  the heat 
affected area w a s  ident i f ied as UA13 by x-ray (Powder Camera) techniques. 

Post-Irradiation Examination of Thoriim Oralloy (RM-154) The f i rs t  of 
three 0.388-inch diameter by 1.50 inches long thorium containing 2 . 1  w/o 
Oralloy samples which were i r radiated i n  %he MTR according t o  GEH-3-17, 
were tested i n  simple bend over a one inch gage length. The sample f a i l ed  
a t  a 5060-pound load with a center deflection of 40 mils. 
surfaces of the samples were rough and b r i t t l e  i n  appearance. 

The broken 

The hardness of. the sample w a s  approximately 59.4 RA compared t o  an un- 
irradiated hardness of 40.5 RA. 



Basic Metallurgy Studies 

Electron and Optical Microscopy. 
reactor cladding and fuel  materials i s  a d i rec t  way of detecting radiation 
dawge i n  these mcterials; opt ical  and electron microscope techniques are 
being u t i l i zed .  Replicas of the fracture  surfaces of uranltlm irradiated 
t o  nominal exposures of 150, 300, 600, and 1000 MWD/T (0.02, 0.03, 0.07, 
0 . 1  a/o burnup) have been prepared. 
a t  room temperature by impact in  a special  remotized f a c i l i t y .  Examina- 
t i o n  and study of the repl icas  has j u s t  begun. 

The study of the microstructure of 

The rectangular specimens were broken 

Metallographic specimens of uranium which were precharacterized and r ep l i -  
cated pr ior  t o  i r radiat ion i n  the E R  are s t i l l  being studied. The surface 
roughness, as might be expected, def in i te ly  increases with reactor exposure. 
Hardness values f o r  a control specben  and the specimens i r radiated t o  0.03, 
0.07, and 0.1 a/o burnup, r eqec t ive ly ,  have been determined. The values 
are 68, 76, 78, and 75 Rockwell G. Fourier coefficients which characterize 
the (154) x-ray d i f f rac t ion  broadenmg have been determined f o r  the three 
irradiated sainples. Although the broadening w.=s very s l i gh t ,  the f i r s t  
f ive  coeff ic ients  f o r  the three specimens are different  and indicate d i f -  
ferent  s t r a ins .  The (154) Fourier coeff ic ients  are being used f o r  calcu- 
l a t i n g  the average s t r a i n  associated with each of the i r radiated samples. 

Two technical papers en t i t l ed :  "The Etching of Refractories and Cermets 
by Ion Bombardment," and "A Technique f o r  Studying the Ident ical  Area in  
Pre- and Post-irradiated Uranium," were presented a t  the Fifteenth Annual 
Meeting of the Electron Microscope Society of America a t  MIT. 
boards of photomicrographs were selected f o r  inclusion i n  a t ravel ing display. 
A technical paper en t i t l ed :  "A Study of the Effect of Reactor I r radiat ion on 
the Microstructure of Uranium," has been prepared f o r  presentation a t  the 
AIME session a t  the Second World Metallurgical Congress. Photorcicrographs 
have a l s o  been prepared f o r  the Twelfth ASM Metallograyh,c Exhibit. 

Four poster-  

Pre-irradiation Study of Thermocouples. A knowledge of the e r rors  i n  
temperzture measurement using thermocouples i n  a neutron flux i s  essent ia l  
for  the quantitative evalilation of the e f fec ts  of neutron i r radiat ion.  
Due t o  a lack of such information, a program of measuring thermocouple 
s t a b i l i t y  in-reactor i s  currently i n  progress. 

Bench tes t ing  of the fourth aluminum thermocouple capsule has been done 
during the last  month. Some minor var ia t ions have been made i n  the capsule 
for  the purpose of reducing i t s  overall  weight and, consequently, the gamma 
heating. The capsule now operates properly and is  f e l t  t o  be sat isfactory 
fo r  in-reactor tes t ing.  

Heat Treating and Metal Quality Studies. 
cooled from the beta phase in  different  ways t o  determine the nature of 
columnar-grain formation during solid-solid phase transformation. Samples 
step-cooled from 730 C i n  a 635 C sa l t  bath f o r  different  times pr ior  t o  

Uranium specimens* are being 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*Prepared from low-carbon "ingot" s t r i p  in  the "as-rolled" condition. 



f i n a l  quenching t o  -5C were examined metallographically. 
were observed microscopically a t  the surface a f t e r  100 secondsholding time, 
but were not observed macroscopFcally u n t i l  a f t e r  1000 seconds holding time. 

Columnar grains 

Cen t r ima l ly -cas t  uranium fue l  elements containing large additions of 
s i l i con  and carbon were examined metallograFhically t o  observe if s t ructural  
defects were present. Further, dissolution tests were conducted t o  deter-  
mine the rates of dissolution. Micrccracks were o'bserved i n  a l l  specimens; 
however, the larger  densi t ies  of microcracks,, 40 per cm2, were observed i n  
specimens having high s i l i con  contents (about 1000 gpm) coupled with high 
carbon contents. 
contents of one constituent, i n  excess of 1000 ppm, xupled  with low con- 
ten ts  of the other constituent. Large pockets cf segrqa ted  carbon and 
s i l i con  were observed i n  specimens containing over 1200 ppm t o t a l  additives. 
Dissolution r a t e s  were i n  excess of 1 . 5  gm/cm2/hr compared w i t h  0.7 gm/cm2/hr 
fo r  production "ingot" uranium. This rate increases very noticeably with 
s i l icon content. 

Fewer microcracks were observed ir, spec ixns  having high 

Uranium reeds are being vibrated transversely under f r ee  vibration t o  
measure var ia t ions i n  the modulus of e l a s t i c i t y  and danping behavior with 
heat treatment. 
fo r  hot-roll  d, recrystal l ized uranium. xmg's moduliis w a s  calculated t o  

S. Priceman+ f o r  hot-rolled uranium tested i n  compression. 
a t  room temperature w a s  1.1 x 10-2, and the dam?ing curve w a s  amplitude 
independent between 0.6 t o  0.01 the or iginal  amplitude. 

A damping curve was obtained a t  a frequency of 138 c/s 

be 22.9 x 10 % p s i  compared with 25.5 x 10 2 p s i  reported by !I. Grossman and 
The decrement 

Recrystall ization and Recovery of Zirconium Alloys. 
c rys t a l l i za t ion  and recovery i n  zirconium, Zircaloy-2, and Zircaloy-3 a re  

The kinet ics  of re- 

being determined t o  es tabl ish the optimum conditions of heat treatment 
during fabrication operations. Percent cold work, temperature , time, and 
heat t reat  atmosphere have been selected as variables.  

Hardness tests were completed during the month fo r  Zircaloy-2, vacuum 
melted Zircaloy-3, and argon melted Zircaloy-3 speciaess t ha t  had been 
annealed i n  vacuum f o r  10, 100, and 1000 minutes a t  tenperatures from 
300 t o  800 C .  These data indicate essent ia l ly  the sam? trends as fo r  
previous helium and a i r  anneals. 

Corrosion t e s t s  i n  680 F water a r e  being run on specbens of Zircaloy-2 
and Zircalcy-3 i n  the as-worked and heat trestcd conditions a t  the Sureau 
of Mines, Albany, Oregon. Corrosion tes t  r e su l t s  for  spechens of 
Zircaloy-2 and argon melted Zircaloy-3 heat t reated i n  a i r  and helium 
from 400 t o  800 C f o r  10 t o  1000 minutes were reported t o  140 days. 
Saaples i n  the annealed condition continue t o  &ow lower weight gains 
than the worked specimens. 
annealing i n  helium have been observed w i t h  e i t he r  material, although 
the Zircaloy-3 t reated a t  800 C i n  a i r  exhibits lowered corrosion re -  
sistance.  A goup of vacuum melted Zircaloy-3 specimens annealed i n  a i r  

No detrimental e f f ec t s  of high temperature 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
%rossman, N.  and Priceman, S. ,  "Compressive Properties of Uranium," 
Nucleonics, 12, No. 6, pp. 68-9 (June 1954). 



and helium for  10 t o  1000 minutes a t  300 t o  800 C have been in  tes t  t o  84 
days. These specimens a re  exhibit ing corrosion behavior similar t o  the 
argon melted Zircaloy-3 thus far. 
annealed specimens were submitted fo r  corrosion tests during the month. 

A n  additional group of 90 vacuum 

Reaction Layers Formed w i t h  Uranium During Lead-Dip Canning. Metallo- 
graphic examinations a re  being conducted t o  determine the behavior and 
ident i ty  of reaction layers  formed when uranium i s  dipped i n  AlSi and Pb 
baths. 
compounds UPb3 and UPb. 
not transported by the bath as has been previously reported. 
formed a UPb3-UPb eutect ic  which adhered t o  the specimen adjacent t o  the 
U-Pb interface.  
times following a Pb-bath preheat. Microphotographs have been taken il- 
lus t r a t ing  the following: the breakup by the AlSi of a compound layer  
formed during the  Pb-pre-heat and transport  cycles, the diffusion of uran- 
ium into the AlSi p r io r  t o  reaction, and the progress of t h e  reactions 
occurring among uranium, s i l icon,  and aluminum. These specimens a re  being 
fur ther  studied and the photographs interpreted.  

Uranium specimens reacted with lead a t  600 C t o  form the pyrophoric 
These compounds scaled off into the  bath but were 

Rather, they 

In  addition, specimens w e r e  dipped i n  AlSi fo r  d i f fe ren t  

New Fuel Element Development 

Coaxial Tube Fuel Element. The coaxial tube fue l  element i s  of i n t e re s t  
for  reactor application because it of fers  promise of having the increased 
s p l i t  f a i l u r e  res is tance of a large inner diameter cored element but wi th -  
out the accompanying r eac t iv i ty  deficiency. The examination of a specimen 
of this  design t h a t  was i r rad ia ted  t o  200 MWD/T at  70 kw/ft showed it t o  
be essent ia l ly  unchanged as a r e su l t  of the i r radiat ion.  
ments indicated that the central  tube probably operated as gamma uranium, 
although the microexamination did not show the usual charac te r i s t ic  columnar 
s t ructure .  I n  order t o  confirm the maximum temperature, a duplicate speci- 
men of the coaxial tube design has been prepared with a thermocouple for  
i r rad ia t ion  in  the Materials Testing Reactor. 

Hardness measure- 

Self-supported Fuel Elements. Self-supported fuel  elements with supports 
attached t o  the jacket of the element are designed t o  accurately posit ion 
the fue l  elements in a smooth bore process tube. The fue l  elements for  
Production T e s t  E - & - A  have been completed and are  ready for  reactor 
charging. 

KER Wafer Elements. 
canned and subjected t o  ex is t ing  t e s t ing  techniques t o  determine t h e i r  
metallurgical quali ty.  Ten elements were destructively etched with 
caust ic  t o  reveal a minimum can w a l l  of 0.029". Ten of these elements 
were acceptable and are awaiting pre- i r radiat ion measurements before sub- 
mission t o  the KER loop f a c i l i t y .  Work i s  continuing on the necessary 
tooling t o  handle the  segmented core during canning and t o  improve t e s t -  
ing methods. 

Twenty-five KER I & E wafer type fuel  elements were 

Hot Press and Vacuum Canned P.T. 
duction Test IP-105-44A (Vacuum Canned Slugs) and one from Production T e s t  

One tube of 8" I & E slugs from Pro- 

IP-105-45A (Hot Press Canned Slugs) were discharged a t  an exposure of 



approximately 400 MWD/T. 
and the  a l te rna te ly  loaded lead-dip-canned control slugs appear in  ex- 
ce l len t  condition. 
fur ther  evaluation will continue. 

By visual  examination, both types of test  slugs 

Although no evidence of deter iorat ion i s  apparent,<> - 
L 

Fuel f o r  Organic Cooled Reactors. 
cooled reactor  can be assured if  cer ta in  improvements in 'mater ia ls ,  Drop  

A prac t ica l  fue l  element fo r  an organic 
- -  - 

e r t y  measurements, and designs are made. 
problems of hydrogen permeation of t he  jacket, thermal ratcheting of the  
jacket, diffusion between the  jacket and uranium, contact conductance of 
upbonded Jackets, and design of the various fue l  element components. 

U r a n i u m  n i t r ide  (Vmx) was added t o  the l i s t  of materials being tes ted as 
bar r ie rs  t o  the  diffusion between uranium and alminum when a n i t r ide  case 
0.0001" thick was produced on a small specimen Sy reacting it w i t h  purified 
nitrogen a t  750 C fo r  16 hours. 
sought. 
and uranium n i t r ide  are currently under study as diffusion barriers. 
formance measurements were made i n  two f a c i l i t i e s :  
a t ing  a t  450 C and 1000 p s i  nitrogen pressure, a condition conducive t o  
diffusion and thermal ratcheting; ( 2 )  the  ORA-1 ex-reactor loop in  which 
MIPB i s  circulated past  the specimens a t  370 C .  

These improvements involve 

Improved methods of n i t r id ing  are  being 
Graphite, U S i ,  nickel, zirconium-uranium alloy, uranium carbide, 

Per- 
(1) an autoclave oper- 

Two features  i n  the design of an unbofided fuei  element w e r e  found t o  reduce 
or  prevent thermal ratcheting. 
t he  uranium which w a s  roughened by dianond h u r l i n g  and the other was elim- 
ination of end caps. 
ends on the fue l  rod and swaging a tubular jacket down. over the ends of the 
rod t o  a point closure. 

One w a s  mechanical keying of the jacket t o  

The end caps were eliminated by mschining e l l i p t i c a l  

Restraint  of Uranium Swelling by Zirconium Cladding - GZH-3-27. 
data on the swelling rates of unalloyed uranium irradiated i n  the 600-700 C 

Basic 

temperature range have been reported i n  B r i t i s h  pu>lica$ions. Experiments 
on unrestrained specimens of unalloyed uranium i r rad ia ted  i n  the 400-500 C 
temperature range have been perfomed i n  the Thited States .  
data are available on unalloyed i r a n i m  restrained hJy higl; strength cladding 
and i r radiated with a 300-350 C claddicg surface tezperature and a maximum 
fuel  temperature i n  the range 450-600 C. An in i f , i a l  experiment t o  measure 
the swelling i n  a 0.570" uranium rod co-extruded w i t h  a cladding of O.O3O" 
Zircaloy-2 i s  now Seing designed. 

To date, no 

Advanced Studies Program for  T r i t i u m  Production. The increased severity of 
operating conditions i n  advanced design reacfors requiresthat 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 coaxial tube and rod element, w i t h  a coolant water annulus between the 
tube and rod, has been proposed a s  a possible element for  tritium produc- 
t i on  i n  a water-cooled reactor operating a t  a bulk coolant temperature of  
300 C.  The design proposed c a l l s  for  the rod or ta rge t  element i n  which 
the tritium i s  produced t o  consist  of an aluininum clad Al-3.5 percent L i  
al loy,  w i t h  the  tube comprising the fuel-bearing portion of the element. 
Because the major portion of the tritium production ar_d separations 



technology has been developed using the aluminum a l loy  containing 3.5 percent 
L i ,  t h i s  composition was chosen f o r  the ta rge t  material .  

The geometry of the tritium producing element w a s  chosen so a s  t o  be com- 
pa t ib le  with proposed Hanford reactor designs. Furthermore, the cylindri-  
ca l  design w i l l  allow development t e s t s  t o  be made on the element i n  the 
present Hanford fue l  element t e s t ing  f a c i l i t i e s .  
t a rge t  rod from the fue l  tube w i l l  allow the  ta rge t  material t o  operate in  
the 310-375 C temperature range instead of a t  the  higher fue l  temperatures. 
A s  the fue l  tube w i l l  extend the  normal act ive zone length of the process tube, 
there w i l l  be very l i t t l e  loss i n  tube power. 

The separation of the 

If the tritium producing element i s  t o  have a sa t i s fac tory  in-reactor service 
l i f e ,  the  ta rge t  cladding must have a low corrosion r a t e  i n  the  coolant water 
so that it does not rupture before the controlled extraction of the tritium 
i s  made. 

Furthermore, from a reactor safety and an economic consideration, the clad- 
ding must be capable of r e s i s t i ng  la rge  scale permeation of the gases pro- 
duced i n  the t a rge t  material fo r  the i r rad ia t ion  period and u n t i l  the  
tritium extract ion operation. 

Therefore, i n  select ing a t a rge t  element cladding material ,  consideration 
w a s  made of the following necessary properties:  . 

1. Low neutron cross section. 
2. Low corrosion r a t e  i n  300 C coolant water. 
3. Low rate of pemeatior, by tritium i n  the temperature range 

300-350 C. 

Discussions w i t h  Hanford corrosion engineers indicate that e i the r  zirconium 
o r  two new aluminum al loys w i l l  have the necessary corrosion resistance.  

A literature search provided very l i t t l e  data on the permeation r a t e s  of 
tritium through various materials; however, it did reveal that tritium and 
hydrogen permeation rates a re  of the same general order of magnitude for  a 
given material .  It i s  known from published data that zirconium has a t r e -  
mendous a f f i n i t y  f o r  hydrogen, whereas it was found tha t  aluminum has one 
of  the lowest hydrogen permeation r a t e s  of the common metals. Thus, the 
aluminum alloys,  e i the r  M-388 cr the new one con'uaining one percent N i  and 
0.5 percent T i  appear t o  be the best candidates for  the ta rge t  cladding. 
However, the l i t e r a t u r e  search a l so  revealed that alloying additions, such 
as are made i n  the aluminum al loys,  can change the permeation rates of 
hydrogen, and undoubtedly tritium, through aluminum. To date, no.data on 
the permeation r a t e s  of tritium or  hydrogen through e i the r  of these al loys 
have been reported. In  the  i n i t i a l  phase of t h i s  study, it i s  planned t o  
investigate experimentally the permeation rates of hydrogen through the 
two aluminum al loys.  
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ETR Ins ta l la t ion .  
ing f ac i l i t i e s  i n  the ETR was dea l t  a serious setback i n  September. 
cause of questions involving construction and maintenance labor forces,  
AEC-IO0 decided t o  delay the  start of the Hanford loops in s t a l l a t ion  until 
approximately February 15 ,  1958. 
c a l i t y  September 19, it had been expected that sponsored test  f a c i l i t y  
i r rad ia t ions  could start about the  middle of Decernber. 
revised in s t a l l a t ion  schedule, however, completion of the Hanford f a c i l -  
i t i es  cannot be expected much before the f i r s t  of June. 

The ins t a l l a t ion  of the t w o  Hanford high-pressure test-  
Be-  

Since the ETR i n i t i a l l y  reached c r i t i -  

Following the 

Thermal Stresses  i n  Piping Systems. 
i n  the proposed Army gas loop, a general method o f  analyzing the f l e x i b i l i t y  
of piping systems i s  being sought which can be adapted f o r  machine calcu- 
l a t ion .  A tensor f l e x i b i l i t y  analysis of 2iping systems should be adaptable 
f o r  machine calculat ion of any general piping system and i s  being studied 
i n  order t o  formulate the  computer progran. 

In  order t o  analyze the thermal s t r e s s  

Cable Clad Fuel Element Evaluation. A cable clad fue l  element has been 
subjected t o  a se r i e s  of mechanical and metallurgical tests t o  determine 
the bond propert ies  and merits of the cladding process. Bond strengths 
were found t o  vary from 3,500 p s i  t o  10,000 p s i  i n  a random pat tern.  
Microscope examination revealed that a metallurgical bond had been formed, 
although considerable debris was found t,hroughout the bcnding layer .  
aluminum t o  aluminum diffusion welds,  formed during the cladding operation, 
were of considerable in t e re s t  from the standpcint of corrosion resis tance.  
Microscopic examination f a i l ed  t o  locate  these welds. Complete evaluation 
of the process i s  pending fur ther  mechanical t e s t ing .  

The 

Phosphate Sase Drawing Lubricants. 
sterate soap surface conditioners has been conducted t o  determine the 
merits of the process as an a id  t o  cold forming aluminum. A complete 
sequence of metal conditioners and a s t e ra t e  soap lubricant  were received 
from the Parker Rustproof Company f o r  t h i s  evaluation, 
were prepared by the method specified by the vendor. 
subjected t o  drawing and s iz ing  operations +,o c o q a r e  t h i s  lubricant  with 
conventional methods of lubricat ion.  The process gave excellent, lubrica-  
t i on  propert iss ,  and the f inished product, presenxed an ex%remely f ine  
f in i sh .  The disadvantages of the process were extensive surface prepara- 
t i on  and extremely c r i t i c a l  tempera%ure and pH Zontrol of t h e  solutions.  
This process w i l l  be reserved f o r  pro jec ts  which require processing a 
f a i r l y  la rge  nuIcSer of pieces.  

A n  evaluation of the phosphate base- 

Aluminum specimens 
These specimens were 

Welding Development. A new welding process, e k c t r o n  beam vacuum welding, 
which poten t ia l ly  o f f e r s  a superior metiiod of fusion welding react ive 
materials such as Zircaloy-2, and a cheaper and be t t e r  way of e f fec t ing  
a closure on aluminum fue l  elements, i s  being developed. 
on Zircaloy-2 i n  680 F s t a t i c  water f o r  a period of 90 days resul ted i n  
l e s s  weight gain f o r  welds made w i t h  t h i s  process than gains exhibited by 
parent metal specimens under the same conditions. From the standpoint of 
corrosion resistance,  welded fue l  elements should have a corrosion r a t e  in  
the fusion region equal t o  o r  b e t t e r  than the parent metel. A temperature 

Corrosion t e s t  



of 6100 F has been generated with t h i s  process, and some work with the 
melting of non-conductors has been done. Refractories such a s  zircon and 
s i l i c a  have been successfully melted. Some of the materials of i n t e re s t  
i n  the atomic energy f i e l d  which have been welded with t h i s  process are  
aluminum, s t a in l e s s  s tee l ,  titanium, tantalum, uranium, and zirconium. 
In the welding of aluminum orr both AlSi bonded and unbonded standard Han- 
ford size fue l  elements, visual  examination and preliminary microsections 
indicate the welds are of excellent quali ty.  

With the growing use of Zircaloy-2 as a fuel  element jacketing material, 
a determination of the best method of welding t h i s  material  i s  required 
t o  assure tha t  welds made on these fue l  element jackets can meet the re- 
quirements of in-reactor exposure. 
weld torch w i t h  t r a i l i n g  gas shield,  backfi l led ine r t  gas chamber w i t h  
heli-weld torch, and the  electron beam vacuum welding process. Test spec- 
imens t o  determine mechanical and physical properties have been made of 
0.015, 0.030, and 0.060-inch thick Zircaloy-2. Transverse and longitudinal 
bend tests of the three processes and three thicknesses indicate tha t  the 
weld metal d u c t i l i t y  i n  a l l  cases is  equal t o  the parent metal used i n  
t h i s  test .  The d u c t i l i t y  of welds made with any of the three processes 
i s  sa t i s fac tory  w i t h  respect t o  fue l  element fabrication. After a 72- 
hour autoclave t e s t  a t  750 F, the O.Ol5" thick heli-welded t r a i l i n g  gas 
shielded specimens showed a w h i t e  corrosion product which indicates 
accelerated corrosion. All other specimens exhibited only a t h in  black 
corrosion film. This indicates that  the O.Ol5" specimens welded w i t h  the 
heli-weld torch and a t r a i l i n g  gas shield a re  not sui table  fo r  fue l  element 
closures. 

Three methods being evaluated a re  he l i -  

Co-extruded U-Zircaloy-2 fue l  rods f o r  c lus t e r  fue l  elements require a 
welded end cap attachment. 
developed f o r  t h i s  application which requires machining a small r ing  of 
uranium away from the Zircaloy-2 jacket. This machining consis ts  of 
removing the  uranium t o  a depth of 1/16" and a width of 1/16" in  the 
welding jo in t  area.  With t h i s  j o in t  design, welds made with the electron 
beam vacuum welding process -100 percent penetration, no uranium con- 
tamination, and are  of exceptional high quali ty.  

A j o in t  design and welding procedure has been 

Rod Cluster Fuel. The rod c lus te r  design meets many of the requirements 
for  an extended surface fue l  operating in  high temperature water. Four- 
rod c lus te rs  of varying geometry clad i n  both stainless s t ee l  and 
Zircaloy-2 have been i r rad ia ted  during the past  two years. 
i r rad ia t ion  has been carr ied out i n  high temperature water, a 100 MWD/T, 
200 C coolant test  a t  H Reactor. To extend the high temperature irradi- 
a t ion  data, f i f t e e n  f e e t  of four-rod c lus te r  fue l  elements were charged 
in to  Loop 3 KER a t  100-KE on September 19. These elements contain 
natural  uranium rods of 0.570" diameter clad i n  O.O3O" s ta in less  steel 
cladding. 
center the fue l  assembly i n  the process tube. 
40 kw/ f t  of assembly. 
ou t l e t  temperature reached a t  KER w a s  225 C, and f o r  the majority of the 
accumulated exposure, ou t l e t  temperature has been 80 C. The calculated 
maximum uranium temperature i s  260 C w i t h  the  bulk ou t l e t  temperature a t  

Only one 

A r i g i d  in te rna l  r ing  support spaces the rods and spring c l ip s  

Due t o  thermocouple and pump fa i lures ,  the maximum 
This fue l  i s  now generating 



80 C. Both operating d i f f i c u l t i e s  should be overcome i n  ear ly  October, 
allowing 240 C ou t l e t  temperature operation u n t i l  January, the termina- 
t i o n  date of the  experiment. 
irradiated t o  550 MWD/T a t  the MTR has been examined i n  a radiometallurgy 
c e l l .  
dimensions are yet t o  be measured. 

A four-rod stainless s t e e l  clad c lus te r  

No external dimensional changes occurred, 3u t  the uranium rod 

The i r rad ia t ion  of a Zircaloy clad four-rod c lus te r  fue l  element i s  con- 
t inuing a t  the  MTR a t  a power density of approxiaately 25 watts/-. The 
present exposure is  800 MWD/T. Two seven-rod n-lus%er fue l  elements were 
i r rad ia ted  t o  an exposure of 1075 WIT i n  KE. ?hose fue l  elements were 
discharged and examined through the periscope in the KE basin. The fue l  
elements appeared t o  be i n  excellent candition. No changes i n  physical 
appearance were noticeable except a s l i gh t  corrosion fi lm on the surface 
of the  element. 
Operation. 
analysis. 
0.030" w a l l  s t a in l e s s  steel jackets.  

Further examination i s  now being done a t  Radiometallurgy 
Accurate measurements w i l l  be xnade a s  w e l l  as fue l  burnup 

These fuel elements consis t  of 0.500" uranium rods  clad in  

Nuclear Metals, Inc., has produced additional co-extruded Zircaloy clad 
uranium fo r  use in c lus te r  fue l  t e s t ing .  
concentrated on producing an integral  end closure i n  twelve-inch length 
fuel rod with 0.030" clad thickness. 
i n  the twelve-inch length have been made. However, with the integral  end 
closure l imited t o  one inch on each end, clad thinning occurs in  sp i t e  of 
many e f f o r t s  t o  prevent it. Nuclear Metals engineers think that rod with 
no clad thinning can be produced i f  the uranium length per  rod i s  reduced 
t o  nine inches. 
end closures and w i l l  a r r ive  a t  Xanford i n  ear ly  October f o r  i n s t a l l a t ion  
of welded end plugs and fo r  heat treatment. 

The work of the past  month has 

Fuel rods with ten inches of uranium 

Co-extruded rod w i t h  0.0x)" clad has been produced without 

Welded end closures a re  being developed both fo r  co-extruded Zircaloy 
clad fuel rod and fo r  Zircaloy tubing clad fue l .  
extruded fue l  rod was cut and f i t t e d  t o  plug type end caps and t o  f l a t  
bu t t  end caps. 
vacuum electron beam welding. Uranium diffusioil occurred in  the case of 
heli-arc-welded f l a t  bu t t  end plugs, but the other three types of closures 
proved sa t i s fac tory  i n  350 C, 100-hour autoclave tests.  Some d is tor t ion  
of the rod clad occurred in  samples where the end cap d i d  not f i t  as 
intended. Some of the hel i -arc  welds were not cGrrosion r e s i s t an t .  Both 
of these problems can be controlled by careful assembly and be t t e r  weld- 
ing atmosphere. 
cold swaging 0.020" thick tubing over uranium rods. 
welded i n  by hel i -arc  and electron gun technique p r io r  t o  swaging. Very 
good weld geometry and metallurgical s t ructure  resulted.  
autoclave tes ted  in  the as-swaged condition and i n  the beta heat t reated 
condition. The 350 C autoclave test  produced no change i n  the electron 
gun welded fue l  rod other than a l i g h t  black oxide surface. 
welded fue l  rod suffered premature and severe white oxide corrosion. 
t iona l  electron gun welded Zircaloy tubing clad rod i s  being completed 
for  KER tes t ing .  

Kuclear Metals co- 

Weld closures were made by hel l -arc  technique and by 

Four fue l  rods of  0.610" outer diameter were made by 
End plugs were 

These rods were 

The heli-arc 
Addi- 
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2. REACTOR PROGRAM 

Coolant Systems Development 

Low Temperature Corrosion Studies. 
operating a t  pH values 6.0, 6.5, and 7.0, i n  accord with PT-105-550-E, 
t o  determine the e f f ec t  of pH on slug corrosion r a t e s  i n  present reactors.  
The average ou t l e t  temperature has varied between 70 and 80 C .  During 
the past  month one fue l  element ruptured as a r e su l t  of a core f a i lu re .  
No excessive corrosion w a s  noted but an examination of some of the dis-  
charged pieces has shown a high incidence of hot spots. 

The 1706-KE single pass tubes are  

A six-month tes t  t o  determine the corrosion of carbon s t e e l  a t  tempera- 
tu res  corresponding t o  the  i n l e t  water (about 14  C )  w a s  completed. The 
corrosion rate was found t o  be about 1 . 5  m i l s  per year. It appeared t o  
be s l i gh t ly  less i n  pH 6.5 water than i n  7.0 water. 

Organic Coolant Studies. 
revisions t o  i n s t a l l  greater capacity fo r  t e s t ing  samples. Presently in  
the loop are coupons of 1050 carbon s tee l ,  25 and M257 aluminum, A231 and 
pure magnesium, and Zircaloy-2. Along with the  coupons a re  hot pressed, 
nickel diffusion bar r ie r  slugs, and a dag (graphite) barrier slug. 
loop ran fo r  10 days a t  370 C a t  which time a pump bearing burned out. 
Following repairs  the loop w a s  placed i n  operation again. 

The ORA-1 corrosion loop w a s  started up a f t e r  

The 

&-Reactor High Temperature Loop Studies. To determine the corrosion 
r a t e s  of aluminum al loys and other materials,loop ELMO-2 i s  operating 
a t  180 C and pH 4.0 with H3PO4 addition. Examination of cou?ons d i s -  
charged a f t e r  four  weeks exposure disclosed nothing unusual. 
rates have not been determined yet .  The s ta in less  s t e e l  coupons, both 
sensit ized and non-sensitized, were i n  good condition. The t e s t  i s  
scheduled t o  continue f o r  approximately four more months. 

Corrosion 

In the ELMO-5 f a c i l i t y  a tes t  is under way t o  determine corrosion r a t e s  
i n  high pH water with s i l i c a  addition. The f i r s t  two weeks operation a t  
t e s t  conditions of Si02 approximately 7 ppm, pH 9-10, 290 C, 20 fps  vel-  
oci ty  and continuous clean-up showed tha t  the a lumina  coupons had severe 
corrosion. A new test  i s  t o  be started abcut. October 1 with increased 
Si02 concentration, possibly a s  high a s  350 ppm. 

Corrosion tests with high concentration of phosphate a re  being performed 
i n  the  ELMO-6 f a c i l i t y .  
and 150 ppm PO4' has been operating f o r  1609 hours. The severe erosion- 
corrosion of M-388 and M-400 i s  s t i l l  occurring. The ALCOA al loys 192263, 
192264, and 192265 are  holding up re la t ive ly  w e l l  with only a minor 
amount of p i t t i n g  i n  the  192263 al loy.  
10197 have been charged in to  the semi-static portion of the loop. 
t e s t  i s  scheduled t o  run f o r  about two more weeks. 

The current t e s t  a t  300 C, pH 4 . 5  with H3P04, 

Chalk River a l loys 10182 and 
The 

Two elements each of Elephant and Cow types were run f o r  one week in  the 
ELMO-7 f a c i l i t y  a t  200 C, 1200 ps i ,  i n  4.5 pH water t o  determine i f  the 
M-388 aluminum "suitcase handle" shaped element supports would bend a t  



1 - 
HW-52859 

BECUSSIRED 
Al-12 

t h i s  temperature.. No bending was observed although several of the ra i l s  
were damaged during discharge. 
attaching the supports t o  the slugs as was observed on previous elements 
tes ted a t  300 C. To check on t h i s  phenomenon, the same elements as run 
a t  200 C plus an additional Elephant slug f o r  a check piece were run a t  
300 C y  1600 ps i ,  for  a week. Blisters were formed a t  t h i s  temperature. 
Metallographic examination of the b l i s t e r s  formed i n  the i n i t i a l  300 C 
test  indicated that the m e t a l  had flowed t o  form the b l i s t e r .  
sumed the b l i s t e r s  were formed by gases entrapped during welding expanding 
and forming the pockets when the aluminum was weakened a t  the 300 C t e m -  
perature. 
weakened by the formation of the b l i s t e r s .  

No blisters were formed at  the welds 

It i s  pre- 

There was no indication of the weld attachment being appreciably 

High Temperature In-Reactor Loop Tests. 
carbon s t ee l ,  was out of service owing t o  i t s  being re-converted fo r  use 
with water as a coolant. 

Loop KEFt-1, which i s  made of 

P i l e  operating d i f f i c u l t i e s  continued t o  hamper the operation of loop 
KER-2 a t  temperature during the f i r s t  week of September. The tube i s  
charged with ten  Cow slugs and i s  operating a t  180 C and a pH of 4 .5  with 
H PO4. The loop was on process water twice during the month, once due t o  

and the second time because of a high neutron fluctuation and a need t o  
replace packing on several of the loop valves. 

e 3 e c t r i c a l  f luctuation caused by a broken conduit i n  a neighboring loop 

Repair of the f au l ty  pump i n  loop KER-3 was completed and the equipment 
was checked out. Twenty-four-rod s t a in l e s s  s t e e l  clad cluster  fue l  
elements were charged in to  the loop on September 19, 1957. The test  i s  
designed f o r  loop operation a t  240 C acd a pH of 6-7 with high puri ty  
water. The suggested operating time i s  approximately three months. A s  
a r e s u l t  of equipment f a i lu re  the water temperature w i l l  be only 80 C 
for  the next two o r  three weeks. 

Loop KER-4 now serves t o  expose aluminum clad fue l  elements a t  200 C with 
deionized water with suff ic ient  phosphoric acid t o  keep the pH a t  4.5.  
The loop i s  s t i l l  operating with Cow slugs a t  200 C .  The loop was on 
clrocess water three times during +,he month: 
i n  loop #3 caused power fluctuation which caused rupture proceedings, 
(2)  f o r  packing of a valve, (3)  high f a l s e  reading on neutron counter 
caused rupture proceedings plus the f a c t  that  the packing on several 
valves needed t o  be replaced. A s  soon as enough Cow type oxide slugs are 
available, the current +,est w i l l  be terminated and the loop w i l l  be re- 
charged with these slugs. 
pH of 4.5 with H3PO4. 

Radioactivity of Water i n  the In-Pile Recirculating Loops. The radio- 
a c t i v i t y  study f o r  the KER loops w a s  continued. The f i r s t  samples of 
water drawn from the loops under reactor equilibrium conditions have 
been analyzed f o r  short h a l f - l i f e  isotopes. There i s  a noticeable change 
i n  the r e l a t ive  mounts of a c t i v i t y  contributed by the short h a l f - l i f e  
isotopes. Approximately s ix ty  percent of the a c t i v i t y  i n  both the K2 and 
K4 loops under p i l e  equilibrium conditions comes from ~n-56. 

(1) broken e l e c t r i c a l  conduit 

Operation w i l l  then begin a t  235-240 C with a 

Samples 



taken shortly after start-up show a five to fifteen percent contribution 
to the total activity by ~n-56. 
about ninety percent of the total radioactivity in Loop 2 comes from si-31, 
Na-24, ~n-56, and P-32. 
of the activity in Loop 4. 
reached equilibrium. 
in the KER loops will reach a fairly constant value. 

During reactor equilibrium conditions 

The same four isotopes gave seventy-five percent 
The total beta activity for K2 and K4 has not 

Studies are under way to determine if the activity 

Decontaminating Solutions. 
of flushing H Reactor rear face with Turco 4306-B. 
sufficiently high that the use of Turco is not being considered as a 
routine decontaminating agent. Some additional tests are being made in 
the mockup tubes. 

Studies were made to evaluate the consequences 
The corrosion rate was 

Mechanical Equipment Development 

Installation of the Mechanical Organic Test System (MOTS-1) continued 
during the month. The instrument panel, instmmts, and service lines 
were completed. As soon as the cooling water lines are connected to the 
pump, preliminary start-up tests will begin. 

Preliminary MIPB fire tests were conducted under the supervision of the 
300 Area Fire Department. These tests were carried out in the open air 
to obtain ignition and extinguishing data for use in the planning of 
further tests on a s m a l l  loop. The test results are as follows: 

1. 

2. 

3. 

4. 

5. 

MIPB would not ignite at room temperature. 
to heat the fluid almost to the boiling point. 

It was necessary 

The fluid gives off a dense black smoke and burns with a 
considerable amount of heat. 

The first action of any extinguisher produces a flare-up 
of the fire and an increase in the amount of heat. 

While dry powder, carbon dioxide, and fog extinguishers 
will put out the fire, the fog type extinguisher was the 
most effective. 

MIPB fires are more difficult to extinguish than gasoline 
fires. 

Thermal Hydraulic Studies 

Flow Hazard Studies. 
transient response of a reactor process tube to imposed hazardous oper- 
ating conditions were continued. A simulation was made of the response 
of a K process tube to the sudden Loss of power to K process pumps with 
the subsequent decay in flow and power, for tubes at an initial power 
level of 1250 KW and with initial outlet water temperatures of both 90 
and 125 C. No unstable flow conditions were encountered. 
boiling curves were determined for a C process tube at tube powers of 

The expertmental heat transfer studies of the 

Steady state 
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500 and 1250 KW. Experiments were extended to flows considerably lower 
than previous runs and were terminated near the point of burnout as in- 
dicated by heater rod surface temperatures on the order of 450 C. The 
resulting curves were quite similar to those for K Reactor as reported 
in HW-51358 and indicate that tubes in the fringe zones are not subject 
to unstable flow conditions. Extended boiling curves were also determined 
for BDF type process tubes at several tube powers between 300 and 1250 KW. 
The results, reported In HW-52284, indicate that there is more pressuri- 
zation at the tube inlet for low flows with BDF type process tubes than 
for K or C tubes. Thus, BDF process tubes are more subject to unstable 
flow conditions but are also more likely to experience a high pressure 
Panellit trip after an accidental flow reduction. Five transient heat 
transfer experiments were performed using a C type process tube and a 
heater rod which simulated solid slugs. 
simulated in these runs with initial conditions of 1250 KW tube power and 
125 C outlet water temperature. 
not encountered even following initial flow reductions as severe as 80 per- 
cent. 

Sudden plugging events were 

Excessive heater rod temperatures were 

Hydraulic Studies. 
encountered in I & E slug trains when a pressure differential exists be- 
tween the internal and external cooling channels due to partial plugging 
of one of the channels. 
channel of a four-slug train and allowing the water to discharge to atmos- 
phere through three slug junctions when the downstream end of the hole 
channel was plugged. Determinations were made of flow rate as a function 
of inlet pressure for various forces holding the three slugs together. 
It was found that interjunction flow was very sensitive to slug position- 
ing. 
However, it was possible to use the results to size holes to be drilled in 
I & E heater rods to allow simulation of interjunction flow in transient 
heat transfer experiments. 

An attempt was made to determine the interjunction flow 

This was done by introducing water into the hole 

Even small amounts of slug cocking changed the results substantially. 

Experiments were completed where tube inlet screens were intentionally 
plugged on the hydraulics apparatus. 
were determined for a large variety of plugging occurrences. It was ob- 
served that for K screens a blockage of approximately 95 percent of the 
free area of the screen would be necessary to cause a decrease in flow 
of 50 percent. As a comparison it was found that at normal conditions of 
front header pressure the K screens allow about twice as much flow as the 
CG-558 screen or crosswire for the same percentage of area plugged. 

The flow and pressure'drop relations 

Experimental work has been completed to determine the ability of C and K 
tube temperature monitors to indicate the actual water temperature at the 
end of the active section. It has been concluded that both the C and K 
temperature monitors, at their present location, cannot indicate true 
values of outlet water temperature if the temperature is above the satur- 
ation temperature corresponding to the rear header pressure. 
Fmprovement can be realized at C Reactor if the location of the temperature 
monitor is moved upstream near the rear nozzle barrel, as is being proposed 
in the revised CG-666 zone temperature monitor assembly. 

Considerable 



~ l - 1 5  

Organic Heat Transfer Coefficients.  
cerning heat t ransfer  coeff ic ients  for  unirradiated MIPB. These data 
were obtained a t  w a l l  temperatures up t o  705 F, heat fluxes up t o  
432,000 B/hr sq f t ,  and ve loc i t ies  up t o  35 f t / sec .  The measured co- 
e f f ic ien ts  were higher than those calculated by the Dittus-Boelter 
equation by amounts of from 6 t o  27 percent. 

Additional data were obtained con- 

I r rad ia t ion  Testing Engineering 

Shielding Studies. Foils from the f irst  test  of unheated ordinary 
concrete and of the  second tes t  of Magnetite heated t o  200 C were removed 
and counting i s  about 90 percent complete. 
reloaded and the Magnetite was moved t o  the oven fo r  heating t o  300 C .  

The ordinary concrete was 

Data from the  100 C Magnetite t e s t s  were analyzed and plot ted.  The f a s t  
neutron relaxation length increased from 8.7 cm (mheated) t o  about 
9.5 cm (100 C ) ,  with corresponding (but la rger )  increases i n  thermal and 
resonance neutron f lux.  
a good poss ib i l i t y  t h a t  leakage up the sides of the w e l l  i s  seriously 
affect ing measurements i n  the outer pa r t  of the well. 
carrying many more f o i l s  than usual has been prepared t o  investigate t h i s  
e f f ec t  by means of more detailed side t o  side and f ront  t o  rear  traverses.  

Front t o  rear  traverses on each layer  indicate 

A special  loading 

Surveys w i t h  the  neutron dosimeter were completed a t  the D, C, and KE 
Reactors t o  determine the  r e l a t ive  effectiveness of the  shielding on the 
front  face and the top of the  reactors .  Additional measurements were 
taken a t  test  holes a t  the d i f fe ren t  experimental l eve ls  at  each reactor.  
Results a re  being analyzed and prepared f o r  documentation. 

To measure the temperature d is t r ibu t ion  in  the hot tes t  portion of the C 
Reactor Shield T e s t  Fac i l i ty ,  ten thermocouples were ins ta l led  behind the 
cooling panel of  the nose piece.  A t  thermal equilibrium the temperature 
ranged from 16 C behind the cooling panel t o  a maximum of 52 C i n  the 
s t e e l  e ight  inches from the nose piece. "his and other temperature d i s -  
t r ibu t ions  t o  be obtained w i l l  be used as a basis f o r  evaluating other 
thermal shield designs. 

A preliminary survey of methods available for  counting f o i l s  was made. 
The cos.ts and expected results of each method were included. The methods 
eialuated were (1) purchase of service of f o i l  counting from the Radio- 
chemical Laboratory of the  Analytical Laboratories Operation, (2 )  continue 
the present technique of using GM tubes, considering a l so  the i n f i n i t e  
l i f e  halogen quenched tubes, and ( 3 )  convert t o  gas flow proportional 
counters. The la t ter  method appears t o  of fe r  the greatest  advantages. 
To evaluate t h i s  method a windowless gas flow proportional counter and 
necessary amplifiers and discriminator were assembled and placed i n  
operation. 

The mathematical procedures used fo r  correlat ing counting data have in- 
cluded a correction fac tor  for  f o i l  weight. To determine i f  such a 
fac tor  i s  r ea l ly  necessary, twenty 1/4" gold fo i l s .  were i r radiated i n  
the same flux i n  the 305 P i l e .  The weight of these f o i l s  varied as much 
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a s  3 6 ;  however, the  a c t i v i t i e s  of these f o i l s  varied only k54. 
weight of the  f o i l  is selected i n  the range from 0.0860 gram t o  0.0890 
gram, which includes 9 4  of the f o i l s ,  the  standard deviation would be 
only +1.4$. Correction fac tors  f o r  var ia t ion of f o i l  weights f o r  1/4" 
f o i l s  do not appear necessary. 
7/8" gold f o i l s .  
ing room have been obtained. 
greater than those used i n  the past .  

If the 

A similar check i s  being made on the 

They are approximately a factor  of two 
New instrument fac tors  fo r  the counters i n  the count- 

I r rad ia t ion  Testing. The monthly s t a tus  report ,  "Status of Production 
Tests of Special Interest t o  Hanford Laboratories Operation - September 1 5 ,  
1957," HW-52741, was issued. 
o r  charged during the month. 

There were no i r rad ia t ion  tests completed 

The l o w  goal exposure fue l  elements from test IF-59-A, corrosion of 
chromic acid autoclaved fue l  elements; IP-44-A, i r rad ia t ion  of vacuum 
canned fue l  elements, and IP-45-A, i r rad ia t ion  of hot press fabricated 
elements were discharged during the month. 

Nonmetallic Materials Development 

I r rad ia t ion  of Candidate Organic Coolants. Exposure of monoisopropyl 
biphenyl ( M I P B ) ,  monomethyl biphenyl (MMBP), and biphenyl (BP) i n  the 
Snout I1 Test Hole of KW Reactor a t  temperatures between 50 and 340 C 
has given some preliminary clues as t o  the  nature of the rad io ly t ic  
decomposition of these materials. 
small amounts of hydrocarbons a t  all exposure temperatures. A continually 
increasing amount of hydrogen and tar formation resul ted as the temperature 
was increased. In  the case of MMPB and MIPB, the e f f ec t  of increasing the 
exposure temperature was primarily an increase in  the amounts of hydrogen 
produced. only s l igh t ly  greater amounts of hydrogen were produced a t  t he  
higher temperatures while the viscosi ty  and the percent tar formed 
actual ly  decreased. 
an increase i n  polymerization t o  any great  extent or  the increased tem- 
perature results i n  the thermal decomposition of the polymer formed. A 
report, "The Effect of Reactor I r rad ia t ion  on Candidate Organic Coolants," 
Hw-52814, described the r e su l t s  i n  detail .  

Gases evolved from BP contained only 

Ei ther  the hydrogen evolved i s  not accompanied by 

Infrared Studies of P las t ics .  
a highly c rys ta l l ine  polyethylene, indicate that it is  more r e s i s t an t  t o  
oxidation i n  a gamma f i e l d  than Alathon 3, NC-10,  which i s  l e s s  c rys ta l -  
l i n e .  However, radiat ion damage t o  the  useful mechanical properties i s  
more severe i n  Marlex 50. 
crumble t o  the touch whereas Alathon 3, NC-10 can be handled eas i ly .  
This indicates t h a t  oxidation i s  not a pr inciple  factor  i n  causing radi- 
a t ion damage t o  the mechanical properties.  This point will be fur ther  
c l a r i f i ed  when r e su l t s  a re  obtained f o r  polyethylene i r radiated i n  a 
vacuum. 

Relative oxidation values of Marlex 50, 

For example, after 108 r, th in  films of Marlex 
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Gamma Irradiat ion of P la s t i c s  and Elastomers. O f  a l l  the elastomeric 
materials evaluated t o  date, the polyurethane type elastomers a re  superior 
i n  t h e i r  resistance t o  gamma irradiat ion.  They a re  s t i l l  f lex ib le ,  do not 
break when bent 180 degrees, and ossess a marked degree of t h e i r  or iginal  

common polyurethane elastomers t o  water above 100 C i s  poor. 
of polyurethanes and methods of compounding which may result i n  b e t t e r  hot 
water resistance have been suggested by these tests, and such materials 
a re  currently being fabricated.  

toughness a f t e r  an exposure of 10 8 r .  However, the resistance of the 
Other types 

It has been found that the propertics of Fract.ica1 and commercial s i l i c  ne 

regardless of t h e i r  cure schedule, curing materials, 
Certain s i l icone materials become hard and b r i t t l e  a t  10 r. A sof ter  
material of the same type w i l l  not have improved properties after an ex- 
posure of 108 r. 

elastomers of a given chemical type approach the same value a t  about 10 8 r, 
i l l e r  loading. 

Or 8 

Report HW-49560, "Elastomers f o r  Use i n  Radiation Fields, I V .  Effect of 
Gamma Radiation on Heat Resistant Elastomers," has been issued. 

Ceramic Coated Graphite. Graphite which w a s  coated with a 0.010-inch 
layer  of alumina t o  test  i ts  possible ap@ication t o  reactor use has recently 
been i r radiated i n  821 uncooled graphite charnel a t  Kw t o  determine the 
s t a b i l i t y  of the coating and oxidation inhibi t ion afforded i n  an actual  
graphite burnout experiment. The appearance of the coating w a s  unaffected 
by i r radiat ion a t  about 600 C f o r  1300 MWDIAT. 
sample w a s  0.32 percent per 1000 operating days. 
contrasted with a weight loss of only 0.12 percent per 1000 operating 
days f o r  uncoated graphite samples i n  t.he same location. Although no 
explanation of the greater  weight loss  cf the ceramic coated sample i s  
confirmed, one poss ib i l i ty  t h a t  i s  being investigated i s  t h a t  the graphite 
i n  the coated sample ran a t  a s ignif icant ly  higher temperature due t o  the 
greater gamma heat generation i n  the alumina and the poor thermal conduc- 
t i v i t y  of the coating. 

The weight loss of the 
This r e s u l t  may be 

High Temperature Graphiti! Irradiations.  Prelimina-y design f o r  a high 
temperature graphite i r radiat ion f a c i l i t y  i n  the Engineering Test Reactor 
has been s t a r t ed  which w i l l  supplement the badly needed data now being 
obtained a t  a l imited r a t e  i n  the Materials Testing Reactor. 

The M I 3  i r r ad ia t ion  of graphite, uEa-9-5, i s  continuing i n  the fourth and 
f i n a l  cycle a t  controlled temperatures of 975, 750, 750, and 600 C .  This 
assembly w i l l  be discharged the week of October 7, and the samples w i l l  
be recovered i n  mid-November. 

Exposures of GEH-9 samples have been reported as the best estimate of an 
equivalent Hanford dose i n  MU/T. 
parison of damage accumulated i n  Hanford reactors and the MTR a t  -40 C. 
The estimEtes are considered accurate enough t o  indicate any gross 
changes i n  the damage r a t e  of graphite i n  going from 500 C t o  750-1000 C, 
but more accurate estimates cannot be made u n t i l  fur ther  experimental cor- 
re la t ions a t  the same high temperature a re  made. These a r e  planned. 

These estimates were made from a com- 



exposures are more accurately known i n  terms of the integrated neutron 
flux above and below 1 mev as given i n  the tab le .  

Neutron Exposures of GEH-9 I r radiat ions 

KrR Exposure 
Experiment Megawatt Days Sample 1 Sample 2 Sample 3 Sample 4 

GEH-9-2 1373 7 1.0 x 1021 8.3 x 1020 
To ta l  Total 

1.6 x 1020 7.9 x 1019 2.4 1019 4.8 1018 
Fast Fast Fast Fast* 

GEH-9-3 1009.4 7.6 x lox) 6.1 x lox) 
Total Total 

1.2 x 1020 5.8 x 1019 1.7 1019 3.5 1018 
Fast Fast Fast Fast 

GEH-9-4 16u. 2 1.2 x 1021 9.8 x lox) 
Total Total 

*Fast f lux i n  nvt greater than 1 mev. 

Graphite Burnout Monitoring - PT-IP-25A. 
tor ing graphite burnout r a t e s  a t  KW Reactor w a s  discharged from 1880-KW 
on 9/17/57, after an effect ive exposure of 139.4 operating days. 
average burnout rates are tabulated as a function of posit ion i n  the 
channel. 

The f i r s t  set of samples moni- 

The 

Graphite Burnout - KW Reactor 

Distance i n  f e e t  from 
front  van Stone flange 
t o  centerline of boat 

Average burnout r a t e  
i n  percent per 1000 

operating days 

15.75 
17.6 
19.4 
u.25 
23.1 

26 75 
28.6 
30.4 
32.25 

24.9 

0.076 
0.074 
0.112 
0.122 
0.120 
0.129 
0 .loo 
0.139 
0.128 
0 -133 

These data show tha t  the r a t e  of burnout of the graphite moderator in  
KW Reactor during t h i s  period w a s  quite low. 



Structural  Materials Development 

Zircaloy-3, BDF Process Tubes: 
tube-reducing eight,  5O-ft tubes without apparent cracking of the 
Zircaloy-3. 
e r ror  i n  extrusion and these tubes exhibited excessive twist after tube 
reducing. Tubes reduced from uniform wall, extruded blanks exhibited a 
re la t ive ly  uniform w a l l  after tube reducing, varying from 0.038 t o  
0.045 inch. The tubes were sanewhat bowed and Superior w i l l  attempt t o  
straighten them using short lengths produced during experimental tube 
reducing operations. If the straightening p r o b l a  i s  not solved within 
two weeks, the s l i gh t ly  bowed tubes will be shipped t o  W O  and e f fo r t s  
will be made t o  i n s t a l l  them in  a reactor.  

Superior Tube Company was successful in  

Two of the extruded blanks exhibited a t w i s t  due t o  an 

- 

The 13 b i l le t s  remaining on t h i s  order w i l l  be extruded with an external 
rib t o  produce a uniform w a l l ,  extruded tube. 
that t h i s  contract can be completed during January 1958. 

It now appears possible 

Allegheny Ludlm has successfully extruded the balance of the tube blanks 
for the production of 15 t o  20 process tubes. 
ing has been completed and tube reducing w i l l  start in  October. 

ICER Type Process Tubes. Allegheny Ludlum has successfully extruded five 
of 12 blanks t o  be used i n  experimental tube reducing of ribbed and rib- 
less, KER size process tubes. Tube reducing of these extruded blanks 
should be ccmpleted during Novemker, and i f  the experiments a re  successful, 
new f u l l  length KER process tubes w i l l  be ordered a t  that time. 

External surface condition- 

zircaloy Qual i t y  Control. 
and 3 samples i n  &XI p s i  steam a t  400 C fo r  24 hours was completed. 
Analyses of the results of samples of the same lot of material exposed 
in  each t e s t  revealed a marked difference between tests. 
test the w e i g h t  gain of Zircaloy-2 was equal t o  that of samples of 
Zircaloy-3 t o  be used i n  PRPR jacket tubing. A l l  samples corroded more 
severely than would be expected from data published by Lustman and Kass 
of WAPD. 
rates of Zircaloy-2 and -3 a t  360 C and 400 C fo r  periods of time up t o  
two months. 

A series of three t e s t s  of selected Zircaloy-2 

In a par t icu lar  

A new ser ies  of tests was i n i t i a t ed  t o  campare the corrosion 

B. WEAPONS - 3000 Program 
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Corrosion of Reactor R e a r  Face Materials 

'phe use of 8 proprietary cleaner (Turco 436-B) containing sulfamic acid, 
chloride, fluoride aad wetting agents was of in te res t  fo r  decontaminating 
the rear farce pip-, pigtai ls  and nozzles of 100-H Reactor. 
nature of th10 empound led t o  a quick laboratory investigation of i ts  
effect8 on stainless ateel and aluminum. Although the material should be 
useable on e nan-routine basis,  frequent periodic u8e f o r  rear-face decon- 
tamination is not encouraged because of f a i r l y  rapid corrosion of aluminum 
(0.33 m i l  in LO minutes), and because the vapors f r m  the solution cause 
rusting of 18-8 stainless steel. 

The corrosive 

Radiometallurgy Service 

Hunter-Douglas Hot Spot Failures (RM-201). 
four hot spot failures in Hunter-Douglas alminmn cans was continued. 
lographic examination of a jacket section taken near the edge of the hole 
revealed severe intergranular corrosion. 
beta transformation temperature was observed in  a uranium wafer taken from 
the hot spot area. 

The examination of the first of 
Metal- 

Xo evidence of operation above the 

m i n a t i o n  of S p l i t  Rupture from U78-KE (FfM-202). 
s p l i t  rupture frm the rupture experience of KE during July and August was 
selected by I r radiat ion Processing Department for  exaxciaation t o  determine 
the cause of fa i lure .  

A typical example of a 

d 

Visual examination showed the uranium and can were s p l i t  along the diameter 
for  the full length of the slug through one of the r i b  marks. 
aluminum base and cap ends held the slug in tac t .  
angles t o  the s p l i t  a t  the center of the slug from corrosion product formation 
but no warp was noted. 

Only the 
The slug was bowed a t  r igh t  

Five transverse wafers were removed along the length of the slug from 2-1/2" 
fram the base end t o  2" f m  the cap end fo r  metallography and hardness 
samples. Microscopic examination of three wafers revealed impurities in  the 
form of inclusions and s t r ingers .  The impurities were no% dist r ibuted ran- 
domly but were concentrated i n  several pockets throughout %he length of the 
slug. 
at the central  axis  of the slug approximately 3/16 inch in  diameter sur- 
rounded by a large grained band approximately 1/8 .inch across. 
is  1/8 inch off center (toward the r ib  s ide)  with respec% t o  the central  axis 
of the slug. Eardness tes t ing  of the wafers showed a decrease of approxi- 
mately four points RA when crossing the border of the affected area a t  the 
center of the slug. 

Macro viewing of the three etched wafers showed a f ine grain structure 

This formation 

Metallography Service 

Examination of some additional Edison resistance themmete r  elements recently 
removed from the K Reactors revealed a poor surface condition on the stems as 
described in  m-49756. Two 'Ieakers" were suspected as evidenced by the soggy 
appearance of the in t e r io r  components of the elements when they were sectioned. 

i 



The use of "Spotcheck" dye penetrant located a ha i r l ine  crack i n  each of the 
element stems i n  areas of unusually poor surface appearance. 
water had entered and short-circuited the elements. 
number of resistance thermometers produced by the Lewis Engineering Company 
i s  presently being conducted. Lewis uni ts  a re  monel whereas the Edison are  
s ta in less  steel. Previous examination of a prototype model (HW-49756) d i s -  
closed that the as-fabricated Lewis un i t s  exhibited a far superior surface 
appearance. 

Process coolant 
An examination of a - 

Additional aluminum jacket defects were investigated for  FTD during the month. 
Three defects showed the appearance of those described in last month's report, 
i .e . ,  a longitudinal scratch running the en t i re  length of the jacket. Two of 
the three examined were merely superf ic ia l  scratches, while the other was a 
lap  or  fo ld  as described previously. Another defect similar i n  nature was 
discovered when, a f t e r  ca,nnIng, a l i n e  of small blisters two t o  three inches 
in length was detected on the jacket. Five t o  ten m i l s  beneath t h i s  l i n e  of 
blisters was a smal l  seam caused by a defect i n  the or iginal  blank which in- 
creased in magnitude under each individual blister as the result of an increase 
in void spaces or d i r t  content. The expansion of entrapped gas i n  these void 
spaces, o r  the vola t i l i za t ion  of some entrapped material (such a s  a lubricant 
used during the fabrication process) apparently caused the b l i s t e r s  t o  form 
when the jacket was heated during the canning operation. 

i 

Samples Processed During the Month 

Total semples processed: 199 

Photographs : 

Micrographs 168 
Macrographs 42 

Total 210 

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. 
a t e ly  in HW-52859 A2. 

Technical a c t i v i t i e s  oh the 4000 Program are  reported separ- 

Manager, Reactor and Fuels Research 
and Development Operation 

F'W Albaugh:kb 
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PLUTOIVIUM RECYCLE PROGRAM 

REACTOR & FUELS RESEARCH & IlEpEL(m4EN!r QpERATIm 

Plutonium Fuels Development 

A1-Pu Capsules f o r  MllR I r radiat ion (GEK-3-24). Two capsues  of f i  - 1.65 w/o PU 
and two capsules of Al - 12 w/o s i l icon  - 1.65 w/o Pu al loy have been irradiated 
in the MER- t o  determine the i r rad ia t ion  behavior' of t h i s  material. The fo& 
capsules successfully caapleted the in-reactor exposure periods; however, moni- 
tor ing of the f lux w i m  indicated that the samples were exposed t o  a lower flux 
than was requested. 
received only 15-19 percent and capsule #3 only 9-12 percent. The capsules were 
inspected and measured and no abnormalities were detected. It was decided t o  re- 
charge two of the capsules into the MI% and irradiate each fo r  an additional two 
cycles in order t o  more nearly approach the desired Pu atom burnup of 50 percent. 
Arrwements  w e r e  c q l e t e d  in the M!L9 fo r  tbe reinser t ion of the capsules i n  an 
effect ive the& neutron flux of 2.9 x loi4 nv and the samples were charged in to  
the reactor on September 16, 1957. 
undergoing radiometallurgical exsmination. During removal of the capsule jackets 
the al loy cores were deformed and the surfaces were galled and scored. 
post-irradiation physical measurements could not be made; however, there was no 
v is ib le  indication of any dimensional i n s t ab i l i t y .  

Instead of 25 percent burnout of the Pu 8t-5, capsule #l 

The remaining two capsules are currently 

Reliable 

Al-Pu Alloy Clusters f o r  KER Irradiation. 
fuel element operating conditions of the PRPR, four-rod clusters  of Al - 8 w/o Pu 

In an e f fo r t  t o  approach the actual  

and Al - 12 w/o s i l i con  - 8 w/o Pu a l loy  w i l l - b e  irradiated in the high tempera- 
tu re  (250 C )  KER loop f a c i l i t y .  
t o  8 w/o Pu) is required in order t o  duplicate the specif ic  power generation 
expected i n  the PRPR because of the lower neutron f lux  in  the KER loop. 

The increased Pu concentration (froan 1.65 w/o Pu 

The fuel rods w i l l  be PRP size, i.e., 0.504'' OD cores with 0.030'' thick Zircaloy 
cladding. The following c lus te rs  will be prepared for t h i s  test: ( a )  one c lus te r  
with stainless steel clad aluminum cores f o r  hydraulic tests, (b) one c lus te r  with 
Zircaloy clad Al or AlSi a l loy  cores fo r  high temperature in-pi le  tests in  the 
ELMO loop, ( c )  one c lus te r  with Zircaloy clad Al-Pu and Al-Si-Pu alloy cores for 
305 P i l e  t e s t s ,  and (d) two c lus te rs  w i t h  Zircaloy clad Al-PU and Al-Si-Pu al loy 
cores for  i r rad ia t ion  t e s t ing  in the KER loop f a c i l i t y .  

The four-rod c lus te rs  will be quite similar in appearance t o  the stainless steel 
clad closures with uranium cores t h a t  have been fabricated a t  Hanford. The over- 
a l l  length of the clusters  will be 11" maximum, which is the longest length t h a t  
the radiometallurgical examination f a c i l i t y  can accomodate. Casting of the fuel  
core material and examination and fabrication of the jacketing components is 
currently under way. 

1 2 4 9 1 1 3  
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4 
Impremated Graphite Test Arsembly. 
nated graphite have been fabricated for  PCPR testing. 
weld the end closures ware uosucceseful and sound closures were effected by 
aolderiag. The end cap design was changed t o  accommodate t h i s  type of closure 
and the final closures weire leak tested in a vacuum bubble tester. 

Three test assGmblies containing PuOe impreg- 
I n i t i a l  attempts t o  fusion 

Vacuum Injection Cast-. Preliminary experiments have successfully demonstrated 
the feas ib i l i ty  of vacuum injectfan casting 2s Al Into stainless steel tubing. 
Experiments with caeting Al-Pu alloy fuel material direct ly  into Zircaloy tubing 
w i l l  follow the successful. development of the process using pure Al. 
able e f for t  w i l l  be put into the development of these processes for  the fabrication 
of the fuel elements for  the PRPR. 
fabrication has a decided economic advantage over normal fabrication methods. 
Stainless steel tubing, 3/4" OD with a 0.035" w a l l  thickness has been f i l l e d  w i t h  
Al by th i s  method in lengths up t o  7' and concentric or I & E type fuel elements 
have been fabricated is lengths up t o  6' 10". These pieces w e r e  made by pumping 
on one end of the tube while inserting the other end into a bath of molten Al. 
Another method was successfully used in f i l l i n g  a stainless steel tube with Al, 
3/4" i n  diameter and 81 4" long. 
with a stainless steel plug and a short length of Al tubing was soldered to  the 
other end of the tube. The jacket was evacuat,ed and the Al tube was sealed off 
by cold pressure welding, thus leaving the interior evacuated. me fusable plug 
on the end of the stainless steel tube was suberged beoeath the surface of the 
molten Al. 
Al t o  the top of the tube. 
Al by these methods, showed t h a t  the Al was relatively sound w i t h  some micro- 
shrinkage voids and a f e w  gas voids which were probably caused by improper de- 
greasing. 

An appreci- 

If successful, t h i s  method of fuel element 

In  t h i s  method, one end of the tube was closed 

The plug inmrediately melted and atmospheric pressure forced the molten 
Radiographs of two, 3/4" diameter tubes, f i l l e d  with 

d 

The pattern of the micro-shrinkage shows that the Al apparently feeds Into the 
tube through a tube of solidified metal which I s  on the surface of the tube walls. 
The x-ray a lso  showed that the Al was In intimate contact with %he jacketing w i t h  
no gap existing between the two. Since the A1 conforms t o  the exact shape of the 
tube, it is  possible that the tubing tolerances could be relaxed, thus resulting 
In a considerable cost savings. Several techniques for producing vacuum injection 
cast fuel elements with contamination-free external surfaces are being considered. 

Pressure Iniection Castinq. 
fuel matei"i;1. directly into the can by pressure injection casting is progressing. 
The design x d  detailed drawings of components for  the pressure injection casting 
machine weie completed. 
pleted End the other necessary parts are being assembled. 

The development of a method of casting Al-Pu alloy 

The fabrication of the major components has been com- 

Powder Metallurgy Extrusions. 
being considered a s  a method of producing homogeneous b i l l e t s .  

B i l l e t  preparation by powder metallurgy techniques i s  
A mhture of Al 

"- 

powder and Pu%-UO2 mixed c r y s t a l s  is  coid or  hot compacted into an homogeneous 
b i l l e t .  This b i l l e t  i s  then hot extruded either bare or in  an uncontaminated Al 
jacket. 
effect of extruding several short compacts a t  once rather than single long b i l l e t s .  
Plain Al powder of a -100 mesh was cold compacted a t  several different pressures 
at a 1.416" diameter die. 

Work i s  under way t o  detennine the optimum density for  extrusion and the 

These compacts w i l l  be hot extruded in the near future. 
I 
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Roll Cladding. 
-d fuel elements. To minimize th i s  problem, it has been proposed t o  clad Al-Pu fuel 

materials with uncontaminated Al sheaths during fabrication t o  prevent the spread 
of contamination. 
of fabrication. 
then hot rolled to  size. 
with 0.035" wall thickness and metallurgical bonds were formed i n  two of the 
casting operations. 
imately 50 percent. 
and i n  all cases the bond formed by casting was broken up. 
on this  fabrication method. 

Contambation i s  one of the major problems i n  fabricating Al-pu 

Hot roll ing of such component b i l le t s  is one possible method 
The Al-Pu core material is cast directly into an Al jacket and 

Three cores w e r e  cast  directly into 1.428" OD Al cans 

All three w e r e  hot rolled a t  300 C t o  a reduction of approx- 
Reductions were made i n  an octagon pattern on f la t  r o l l s  

Work w i l l  continue 

Fuel Material Corrosion Studies. 
autoclaved capsule which had been intentionally defected. 
had a canposition of Al - 1.5 w/o U - 1 W/O 101 - 0.5 W/O Fe. 
stand-in material for Pu. 
due t o  the gas evolution of the A l  water reaction. 
5 w/o U alloy are awaiting fabrication of the jacketing components. 
of interest since the sil icon addition is reported t o  improve the corrosion re- 
sistance of the fuel material. 

Metallographic exemination is continuing on the 
The Zircaloy clad specimen 

The U was used as 
Hydrogen embrittlement of the Zircaloy cladding occurred 

Two samples of Al - 1 2  w/o Si - 
This alloy is 

Fuel Element Cluster Studies. 
element using pure Al as the core material in  stainless steel jacketing is being 
fabricated for  hydraulic f l o w  tests. Several new end fitting desi'lpls are being 
considered for  improvement of the flow characteristics and assembly techniques. 

A simulated full size IIPD type 19-rod cluster fuel 

Zircaloy-3 Tubing for PRPR Fuel Element Wvelopmnt. 
of Zircaloy-3 tubing received fran Wolverine Tube Canpany t o  be used for  PRPR 
element development is continuing. 
spected w i t h  a probalog. 
the spectrographic, metallographic, chemical and surface finish examinations are i n  
progress. 

Examination of the six pieces 
fuel d 

All specimens have been radiographed and in- 
A report of the t e s t  resul ts  has not yet been received, and 

Bctrusion Press. 
l a - t o n  extrusion press were completed. 
the 272-2 Building un t i l  adequate roan is available in  the 231-2 Building. 
of a hood for  t h i s  press has been init iated.  

All tooling fabrication alterations and installation for  the 
The press was temporarily installed in 

Design 

Faci l i t ies .  
being installed a t  the present time. 
October 15. 
operation of the hydrogen sintering furnace have been submitted. 

Roam has been made available for  the oxide preparation hood which i s  

The purchase requests for  the accessory equipment required for  the 
Installation should be ccarpleted by 

PRPR Fuel Examination Facil i tx.  
quirements of the fuel element examination f ac i l i t y  in the PRPR. The Ceremic 
Fuels Development (CFD) and the Plutonium Fuels Dcveloment (PFD) groups have 
jointly outlined their requirements of such an examination fac i l i ty .  

Discussions have been held concerning the re- 

Plutonium Fabrication P i lo t  Plant. 
prior t o  the submission of the Plutonium Fabrication P i lo t  Plant scope for approval 
by the AEC. 
mately 24,000 sq f t  of process area on the first floor and about 9,000 sq f t  of 

Several bufiding plans and designs were considered 

The faci l i ty ,  as scoped, w i l l  be a two-story structure w i t h  approxi- 

1 2 4 9 7 1 5  
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useable space on the second floor. 
taining office, change m&s, lunch room, cold laboratory f ac i l i t i e s ,  etc., w i l l  
be attached t o  the front of the two-story structure. A scope package containing 
grellmlnary drawings and eatimates for  the building, u t i l i t i e s ,  and equipment 
has 
for  formulating bid specifications and building design features are being supplied 
t o  CEO. 

A single story 7,000 sq f t  st;ructure, con- 

been submitfad t o  the AEC for  the i r  approval. Equipment details necessary 

U-Pu (PCTR) Test Elements. 
traverse section monitoring assemblies has been completed. 
on the second, 40 U-Pu 8" slugs which simulate a00 MWD. 

The tooling required for the fabrication of the 
Casting is continuing 

'JO, Fuel Development 

M-388 Clad, I & E Cooled Uranium Dioxide Thermocouple Slw, GEE-4. The two most 
accegted v a l u e s  for the thermal conductivity of uranium dioxide vary by a factor 
of two. 
of the extensively cracked uranium dioxide in  a fuel element hea+,ed to high, 
varying temperatures under irradiation. To check calculated core temperature, 
power generation, and heat transfer characteristics of a tubular uranium dioxide 
fuel element, a N i - A l  clad I & E slug was designed, fabricated, and shipped t o  
the MITI for  irradiation. External dimensions of the element were 1.47b'' OD x 
0.374" ID x 8.850". A swaged I@, stainless steel clad thermocouple was located 
in  the uranium dioxide core a t  a position of 0.434 f: 0.002" frm the longitudinal 
axis of the slug, and 4.140 f 0.050" from the top end of the slug. 
intisate coatact with the uranium dioxide Cora. 
a swage-lock f i t t i n g  in  the end of the s k i .  
t o  insure a gas-tight closure i n  the event the f i t t i n g  i s  inadequate. 
was inserted i n  an MPR B-block basket i n  such a way t ha t  +,he t i p  of the internal 
thernocougle w i l l  be located a t  the maximum flux position of t h i s  f ac i l i t y  during 
irradiation. Thermocouples were located above and below the slug to  Eeasure inlet  
and outlet  water teaperatures. Campletion of the irradiation is  expected in  
October. 

Fabrication of ICER Fuel Elements. 
inch, I & E fuel elements t o  be tested in the KZR loop were fabricated t o  the 
req!iired dimensions of 1.705" OD and 0.670" ID. The density of twelve of the 
oxide elments i s  92 percent of the theoretical. ??ne remaining twelve have a 
density of 94 percent. 
fc r  cold pressing the Iw elements, the fabrication technique involved: 
(1) pressing uranium dioxide powder into solid cylinders in an existing die, 
(2) isostatically pressing the cylinders to  give :hem sufficient green strength 
for machining, ( 3 )  boring holes in  the center of the pieces, (4)  sintering f o r  
five hours a t  1600 C, ( 5 )  honing the ID to  0.670", and (6) grinding the OD t o  
1.705", us4- a hard wheel grinder. 

Neither of these values probably approximates the t h e m 1  conductivity 

It is in - me thennocouple passes through 
This f i t t i n g  is covered w i t h  lead 

The slug 

Uranium dioxide cores f o r  twenty-four, eight- 

To save the tine and morrey required +.o fabricate a die 

Sintering Stadies. 
cation costs by lowering the forming pressure and sintering temperature required 
t o  produce massive uranium dioxide fuel element cores. 
activation treatments and sintering temperatures were previously investigated. 
k i n g  the past month the effect  of various compacting pressures and sintering 

The use of activated uranim dioxide powders reduces fabri- 

Variables relating t o  - t iaes  vas  examined. The objective was t o  determine densities obtainable by 

1 2 4 9 1 1 b  UNCLASSIFIED 
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sinter ing activated (2.3 m2/g 
Representative r e su l t s  were: ., 

W 

Time a t  1600 C 
( h r S )  

1 
8 
0 

surface area)  "PWR grade" uranium dioxide a t  1600 C .  

Compact ing Pres sure Density 
(tons/in2) I$ of Theoreticall  

35 92 
5 92 

35 96 

A formal report was issued en t i t l ed :  
the Sintering Behavior of Uranium Dioxide Powders." 

"Correlation of Surface Characterist ics with 

Fabrication Studies - Mular Oxide Cores. Massive uranium dioxide fue l  elements 
have been sintered a t  1600 C t o  densi t ies  as high as 94 percent of the crystal lo-  
graphic density. 
Densities of Uo;! Tubes Pressed From 48-Hr B a l l  Milled Powder and Sintered a t  1600 C 

Typical data a re  summarized below: 

Methoa of Approximate Tube Density, $ of Theoretical Sintering 
Green Sintered Time( hrs) Fabrication 

I sos t a t i c  
repressing 3.4 65 94 -0 8 
a t  48,000 p s i  

OD (inches) - 

Same as  above 3.4 65 92.5 4 

Cold pressing 1.6 64 94.2 8 
a t  30 t s i  

The reduction in  temperature from 1750 C t o  1600 C was realized pr incipal ly  by 
increasing the time f o r  which the U02 was b a l l  milled. 

Fabrication of "Garbage Can"  Fuel Elements. 
which the m i - A l  cladding is first f i l l e d  with uranium dioxide powder and then iso- 
s t a t i c a l l y  pressed, forming an internal ly  and externally cooled, ribbed element 
i n  one operation. 
for  i r rad ia t ion  tes t ing  in  the MIIR, has not been successful because of non-uniform 
loading of the powder. 
truded, integral  cladding components become available.  Until then, it w i l l  be 
necessary t o  form the uranium dioxide in  a mold and, a f t e r  decarbonizing a t  800 C, 
insert the oxide shapes into uuminum containers formed by mchining. 
step will be t o  i sos t a t i ca l ly  press t o  form the complete element. 
determined that uranium dioxide shapes r e t a in  suff ic ient  green strength f o r  the 
subsequent handling required upon vola t i l i za t ion  of the binder, and that an 
acceptable fue l  element fo r  MlTR t es t ing  apparently can be fabricated by the process 
described. 

A fuel element has been proposed i n  

Preparation of such an element, using enriched uranium dioxide 

Powder loading is  not expected t o  be d i f f i c u l t  when ex- 

The f inal  
It has been 

Swaging of Uranium Dioxide. A study is in progress t o  determine the important 
variables in the swaging process and the reproducibil i ty of results. 
the past  month various samples of uranium dioxide were hot swaged in  s ta in less  
s t ee l  a t  600 C. Densities of approximately 90 percent of the theoret ical  were 
achieved, compared t o  densi t ies  of approximately .&I percent obtained by cold 

During 
' 
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swag-. 
simulate arc-fused oxide now on order fo r  swaging studies.  
showed evidence of massive recrystal l izat ion,  which may be a very s ignif icant  
factor  in decreas- f i ss ion  gas release from the uranium dioxide during irradi- 
ation. This recrys ta l l iza t ion  or  sintering phenomenon has thus f a r  not been ade- 
qpately explained. Cold swaged samples are being subsequently heated t o  various 
temperatures t o  determine whether s inter ing of cold swaged oxide is  possible a t  
unusually low temperatures, without the simultaneous heating and compacting which 
occur during hot swaging. In preliminary experiments, cold swaged specimens 
apparently sintered a t  only lo00 C. This indicates that it is not necessary t o  
postulate high, localized temperatures during hot swaging in  order t o  explain the 
s inter ing obsemed. 

A density of 94 percent was obtained with powder sintered and ground t o  
The hot swaged powders 

I r radiat ion of S w e d  h i d e  Elements. The i r radiat ion of two Zircaloy-2 clad, 
swaged oxide capsules was terminated a f t e r  an exposure of lox) nvt  in  the MPR, 
because radioact ivi ty  wa8 detected in the regions of the reactor in  which these 
elements were located. 
metallurgy, it is  now apparent that: 
(b) the thermal conductivity of the swaged oxide is much Se t t e r  than had been ex- 
pected, since none of the anticipated melting actual ly  occurred. 

Frau leak tests and sectioning of the capsules in  Radio- 
(a)  neither capsule was defective, and 

Welding of I & E Cooled Aluminum Fuel Element Cans. 
numbers of uranium dioxide fuel elements, it has became necessary to clad the oxide 
i n  standard I & E aluminum cans which were or iginal ly  developed fo r  bonded slugs. 
Since no bonding layer  ex i s t s  t o  transmit heat away from the weld area, it was 
very d i f f i c u l t  t o  achieve a gas t ight  weld a t  the point where the inner tube 
welded t o  the can cap. 
duced cracks in  the weld area. To overcome t h i s  problem, an aluminum plug has 
been forced into the inner tube f o r  a distance of approximately one quarter inch. 
The weld i g  made a t  t h i s  point with the plug in glace t o  retard cooling of the 
tube in the weld zone. Pre- 
liminary leak tests and radiographs indicate t h i s  system t o  be satisfactory,  but 
none of these welds have yet been i r radiated.  

In order t o  i r rad ia te  large 

L/ 

A t  t h i s  weld there was usually "hot tearing" which pro- 

After the w e l d  has cooled, the plug is d r i l l ed  out. 

Alternative Ceramic Fuel Materials. 
a re  being investigated as possible core materials for  future PFQR fuel  element 

Uranium compounds other than uranium dioxide 

loadings. 
Corrosion and Coatings Operation and the Chemical Research Operation. 
resistance of the compounds t o  various reactor coolants and jacketing materials 
w i l l  be studied. 
fabricated from stainless steel, 2s aluminum, Zircaloy-2, and M-388. 

Fi f ty  grams of UC and UiV were synthesized in  cooperation w i t h  the  
Corrosion 

Cladding components for  capsules 0.50'' OD x 0.750" long were 

Stresses in  Perforated Plates. 
has high web stresses. 
stresses and deformations of perforated p la tes  has been in i t i a t ed .  
for the deformations and equilibrium of the individual webs were derived. 
general method of d i rec t ly  converting these equations into difference equations 
which could be approximated by the equations fo r  sol id  p la te  has been found. 
The method of determining the s t resses  in  an equivalent solid p la te  developed 
by Horvay i s  presently thought t o  be the best  approximation for  determining the 
s t r e s s  condition in  perforated p la tes .  

The top of the PRPR i s  a perforated p la te  which 
A study of theoret ical  methods used in  calculating the 

Equations 
No 

e 
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Mechanical Equ-pment Development 

Construction of Phase I of the Single Tube Prototype Fac i l i ty  progressed t o  
approximately 15s of completion. 
is  now May 1, 1958, based on the promised delivery time of the instrument panels 
and the primary pump. Design of Phase 11, caaprising tes t ing  of a full-size 
PRPR p u p ,  was started. An ou t l e t  
packing f i t t i n g  assanbly was ccmpleted and i s  now ready fo r  t e s t .  The process 
tube inlet f i t t i n g  was reworked and pressure tes ted p r e l h i n a r y  t o  functional 
testing on the  EIMO-7 f a c i l i t y .  A second se t  of built-up shoulders was welded 
on the Zircaloy-2 process tube section of the nozzle-to-process tube assembly. 
The first se t  of shouders  was contaminated during the welding and could not be 
machined. The nozzle cap abuubly  fabricated from 304 stainless s t e e l  and using 
sol id  s ta in less  steel "0" rings f a i l ed  t o  meet the 2500 p s i  hydrostatic t e s t  re- 
quirement for  testing on ELMO-?. 
was fabricated f o r  fur ther  tes t ing.  

The estimated Start-up time of the f a c i l i t y  

Completion is  scheduled for  November 1958. 

A second cap assembly employing d i f fe ren t  seals 

A working prototype model of the proposed PRPR e lec t r i ca l  releasing charging hook 
was evaluated fo r  remote operation. 
operation and be t t e r  centering and alignment were incorporated in to  the design of 
a working model. 
turning device was received and is i n  process of being mounted in  the  working 
model. 
storage tank continued. 
the mock-up were completed. 

Modifications t o  secure more posi t ive hook 

The miniature e l e c t r i c  motor f o r  use i n  the charging hook 

Fabrication of the full scale mock-up of the calandria and moderator 
Alterations t o  the 185-189-D Buildings t o  accommodate 

u Test procedures t o  carry out the requests outlined In Test PR-51, "Reactor Piping 
Structural  Integri ty ,"  were established. Detailed drawings of the out le t  Jumper 
piping were canpleted and drawings of the i n l e t  jumper piping are  being prepared. 
Construction Operation's Shops and the 200 Area Maintenance Shops are  currently 
t rying t o  fabr icate  the canpound bend in  the out le t  jumper. L i t t l e  success has 
been obtained t o  date. Off-site vendors were contacted concerning forming t h i s  
compound bend. 
top face has begun. 
reactor top face is  continuing. 

Coolant Systems Development 

The t e s t ing  of the 19-rod c lus te r  type mock-up fue l  element made by Ceramic Fuels 
Development Operation a t  approximately PRPR conditions indicates no obvious defect 
i n  the proposed design although a few problems peculiar t o  the element mock-up d id  
arise. 
ready t o  begin on the three-ccauponent concentric type element i n  the ve r t i ca l  
Lucite PRPR s i t e  tube. 

Construction of a quarter scale model of a portion of the reactor 
Design work on the full scale mock-up of one-sixth of the 

The test results are reported in  EM-51181 and EM-52010. Flow t e s t ing  is  

Lucite models of the 19-rod c lus te r  and three-cmonent  concentric type a re  being 
fabricated fo r  use in  flow dis t r ibut ioh studies on the polariscope. 

The two tentat ive i n l e t  connection designs for  the PRPR process tube have been re- 
worked twice a t  Technical Shops and are ready fo r  tes t ing  on ELMO-7. Two types of 
nozzle cap designs would not seal suf f ic ien t ly  t o  hold standard water-line pressure 
so they are being modified. 

1 2 4 9 1 1 9  
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The scale build-w test on r a w  water cooled heat exchangers has run about 600 hours. 
No decrease in heat transfer rate has been noted. 

Thermal Hydraulics Studies 

The preliminary tests of candidate f low nozzles which w i l l  be used t o  feed the 
moderator into the calandria were cclpgleted. The tests were performed in  a large 
water filled tank by using one nozzle placed in the center of a five-tube array 
confonatng t o  the shroud tube -try. 
aid of dye injection, indicate that a large number of plain or i f ices  w i l l  produce 
sufficient mixing of the moderator t o  prevent the formation of hot spots. 
consequence, it has been decided t o  use 114 orifices,  each 3/8 inch in  diameter, 
in the Aill. scale calandria mock-up which is being constructed in  1 8 9 - D .  
moderator f l o w  tests w i l l  be made in  that installation. 

The results, which were obtained w i t h  the 

As a 

Further 

A report, EM-5233, was issued presenting the results of a study of transient 
condition8 following fai lure  of an inlet or outlet  header on the PRPR. 

Process Tube Development 

Two PRPR type Zircaloy-2 process tubes were received frcm Chase Brass and Copper 
Ccanpany. One of the tubes had been severely damaged during Medart straightening. 
The second tube had good.ID and OD surfaces but was sl ight ly  undersize a t  two 
points along its length caused by e l l i p t i c i t y  produced during press straightening. 
The better of the two tubes was cut into five short lengths and shipped t o  the 
Le F i e l l  Manufacturing Company for  flan&q and tapering experiments. 
confident that the damage done t o  these tubes during straightening can be elimin- 
ated for future orders. 
drawing and s iz ing of the extruded tubes. 

- Chase is 

They are currently investigating new lubricants for 

Allegheny Ludlum was successful in extruding three tube blanks for  subsequent 
tube reducing. 
should be performed during October. 

The extrusions have been surface conditioned and tube reducing 

An inquiry was prepared and sent t o  interested vendors for  the fabrication of 
process tubes, complete with flange and taper, t o  be ordered in l o t s  of f ive 
from each of two vendors. 
for  thorough evaluation prior t o  placing a 100-tube order. 

Delivery was requested for March 1958, to  pennit time 

Jacket Sheathinq. 

Orders have been placed for 3O-mil  wall, Zircaloy-3 jacket tubing in  sizes from 
1/2" t o  1" ID with the Wolverine Tube Company and Carpenter Steel Company through 
Electric Steel Foundry. 
from s t r ip  fabricated by the Mallory Sharon Titanium Corporation. 

Carpenter w i l l  form and weld tubing early in October 

The Damascus Tube Company has encountered serious problems i n  the forming of 
Zircaloy-3 s t r ip  into 2.1" ID tubing. 
design and i s  not inherent with Zircdloy-2. 
working directly w i t h  Damascus personnel t o  redesign the ro l l s  to  enable the 
production of good tubing. 

The problem stems from improper r o l l  
The fabricator of the mill is  

'd 
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Western Pneumatic Tube Company was successful in forming and welding short lengths 
of Zircaloy-2 s t r i p  into tubing. 
cambered s t r ip  received from Superior Steel Corporation could be salvaged by 
stretch straightening and s l i t t i n g  t o  a s l ight ly  narrower width. Because Western 
Pneumatic is  equipped t o  salvage t h i s  s t r ip  and has demonstrated the ab i l i t y  to  
form and weld tubing, a contract is being negotiated w i t h  them t o  produce 1.4" ID 
tubing from t h i s  s t r ip .  

e Developments a t  HAP0 determined that the badly 

lBTH has been successful in forming and welding strip into 3" I D  tubing. 
cul t ies  were encountered in  straightening the welded tubes. 
a method for  stretch straightening; however, the existing equipment is  limited t o  
tubes smaller than 3" diameter. 
delivery times are excessive. 
eliminate scoring during sizing. 
with new die materials and lubricants which they believe w i l l  solve t h i s  problem. 

Diffi- 
They have developed 

Larger equipent i s  being ordered; however, 
IITH has continued t o  search for new lubricants t o  

Early in  October they w i l l  perfonn experiments 

External ribs are required t o  maintain the proper spacing between the fuel com- 
ponents i n  the nested tubular fuel element. Two methods are being developed t o  
provide ribbed tubing. 
with integral ribs. A development contract was negotiated with Nuclear Metals, 
Inc., t o  develop t h i s  method. 
Two welding techniques were selected for  investigation; resistance seam welding 
and the Thermatool process. 

Radicmetallurgical Examination of Plutonium Fuels (RM-193) 

Tvo plutonium-aluminum and two plutonium-aluminum-silicon alloy capsules have been 
irradiated in  the KL!R by the Plutonium Metallurgy Operation t o  determine the ir- 
radiation behavior of these new fuel element materials. 
by 2" long alloy cores contained 1.65 w/o plutonium and were jacketed in  Zircaloy-2. 
Since the irradiation exposures were estimated t o  be considerably less than desired, 
one capsule of each alloy was returned t o  the KL!R for  Aurther irradiation following 
the completion of visual cxamiaation and dimensional measurements. 
capsules appeared t o  be in good condition and no significant dimensional changes 
were observed. 
the fuel cores. 
caused them t o  undergo some mechanical damage. Consequcntly, dimensional measure- 
ments of the core are not f e l t  t o  be ccxnpletely reliable. No evidence of inter- 
diffusion between the cores and jacket was observed. Both cores have been sectioned 
to  provide samples for  metallography, hardness tests, burn-up analyses, isotopic 
purity, and separations studies. 

The f i r s t  involves direct  extrusion of the finished tube 

The second method involves welding ribs on tubing. 

u 

A l l  of the 1/2" diameter 

All of the 

The two capsules not returned were dejacketed in  order t o  examine 
Difficult ies encountered in removing the cores froan the jacket 

Plutonium Fuel Cycle Analyses 

During the month of Septauber the generalized plutonium fuel cycle analysis was 
readied for  programming. 
and a flow chart has been drawn. 
650 MDDPM covers the following situations: 

Most of the necessary expressions have been formulated 
This analysis, which will u t i l i ze  the IBM type 

a)  The reactor may be of the uniform recycle type, or of the feed region, 

b)  Recycle process losses m y  be accounted for. 
spike region type. 
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c) Pu bleed-off is  possible, the reactor may be reduced t o  a non-cycle 

d) Spike and feed regions need not receive the same exposure. 
e)  Depleted U may or  may not be used as the carrier for the spike Pu. 
f) u-236 may be i n i t i a l l y  present. 
g) Any reactor temperature may be considered. 
h) Any Initial U-235 concentration may be specified. 

type of bleeding off all of the Pu fonned. 

Experimental Reactor Desi~pl 

General. 
month. 
reductions or  operational simaglifications, were issued. 
In the secondary ( l ight)  
tory recommending a decreased steam blowdown rate, was issued. 
the Phase I bid package is 9046 complete. 
ent i re  PRPR project is 14s. 
complete. 

No major scope changes were incorporated in the PRPR design during the 
Three minor scope changes t o  the build- structure, representing cost 

The design for 

One minor scope change 
water cooling system, based on a report by Betz Labora- 

The estimated design completion for the 
The scale model of the PRPR is estimated t o  be &I$ 

Core Ccaaponents. 
tube bellows. 
tube replacement feasibFlity, and bellows soundness a f te r  repeated flexure a t  
elevated temperatures. 
design tes ts .  

A design test request was issued covering the calandria shroud 
These bellows w i l l  be tested for  installation techniques, shroud 

Sample shroud tubes have been ordered for  use in  various 

Process Tubes. 
tubes for  temporary or  emergency service will be made t o  the same dimensions as 
the Zircaloy so that they w i l l  f i t  in the reactor with minimum modification t o  
other parts. 

As back-up fo r  zirconium process tubes, alternate aluminum process 

Process Piping and Equipment. Revision Request No. 114-1 (Blowdown and Feedwater 
Rate changes), submitted in August for  approval, was approved. 
of primary loop parwetars was campleted and results plotted. 
was given regarding requisition for pumps for  a t e s t  loop. 

Economic balance 
Assistance to  R & D 

Alternate Reactor Site.  
in  rough draf t  form. 

Criteria for boiler plant and auxiliaries were completed 

Control and Safety Systems. 
w i t h  representatives of the Minneapolis-Honeywell Regulator Company. 
of the system were sent previously to  t h i s  firm and t o  other interested vendors. 
Comments and recommendations of Minneapolis-Honeywell as  regards the controller 
are expected within 60 days. 

Discussions on the automatic control system were held 
Descriptions 

Calqulations of dump rates were made assuming the use of various types of valves, 
and assuming fai lure  of various combinations of valves. 
that, using any of several types of 8-inch valves, the c r i t e r i a  for the dump 
system can be m e t .  The major emphasis in  selection of valves should be placed on 
speed of opening and re l iab i l i ty .  
types have been selected for  testing on the calandria mock-up. Purchase requisi- 
tions for  these have been submitted by Reactor Engineering Development Operation. 
Inquiries have been made as t o  the feas ib i l i ty  of borrowing, for t e s t  purposes, 

The results indicate 

A number of valves and actuators of varying 

i 
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valve. 
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valve which has been used a t  Lynn Works as a t e s t  fuel cutoff 

Design and fabrication of the shim control assemblies will be performed by an 
off-s i te  vendor. 
t o  order fabrication by the designer a t  a negotiated price. 
prove the design by environmental testing of prototype models. 

The design w i l l  probably be done on a CPF'F basis, with option 
It i s  intended t o  

Instrumentation. 
has been requested t o  review the PRPR primary coolant act ivi ty  monitoring system. 
Design of t h i s  system has been deferred unt i l  the recommendations resulting from 
th is  review are received. 

The- Physics and Instrument Research and Development Operation 

Shielding. 
l e t t e r  of inquiry about density, availabil i ty,  and cost has been sent t o  a supplier 
of iron shot. 

Samples of steel shot have been ordered for  corrosion testing. A 

Charge-Discharge System. 
ricated by a vendor according to  our design cr i te r ia .  It is intended t o  request 

The reactor fueling vehicle w i l l  be designed and fab- 

L ids for  design for a fixed fee with option t o  order fabrication by the designer 
a t  a negotiated price. 
interested manufacturers. 

Arrangements have been made k i t h  Purchasing t o  contact 

Design drawings for  the fuel  transfer system have been reviewed. A n  alternate 
schema ut i l iz ing hydraulic pistons instead of winches and cables i s  being con- 
sidered. 

'-. 

H e l i u m  System. 
leak detection system. 
sample flow rates are the goals. 

A design test request was issued concerning tests of the proposed 
Workabillty of the system and establishment of the desired 

It has been established that the General American Transportation Corporation can 
supply a dry seal gasometer of the desired capacity within suitable overall dimen- 
sions. 

Another possible supplier of high pressure diaphragm type compressors was dis- 
covered. Andreas Hofer of Mulheim-Ruhr, Germany, manufactures diaphraw com- 
pressors very similar in design t o  the Corblin compressors made in  fiance. 
is  represented in  the United States by Autoclave Engineers Sales Corporation. 
l e t t e r  of inquiry has been sent t o  th i s  firm. 

Hofer 
A 

Building and Site.  
Phase I construction contract drawings and specifications. 

The major effor t  for  the month was spent in reviewing of 

Use of Organics in PRPR Primary Loop. 
investigate the use of MIPB i n  the PRPR primary loop. 

A preliminary feas ib i l i ty  study was made t o  
The study, completed i n  

rough draft ,  indicates that, with relatively minor changes, the reactor could 
operate a t  nameplate rating, provided that developent studies affirm the sui t -  
ab i l i t y  of an aluminum alloy in thin w a l l  sections operating at  approximately 
600 F. In addition, fuel elements used would have t o  be suitable for  operation 
with a 730 F surface temperature. Organic reclamation requires considerable 
development t o  assure economic operation. 

4 
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Reactor Phya ics 

Neutron Spectra and Effective Cross Sections. 
of cpi-thermal resonances (particularly in the region of 0.3 ev) on neutron 
spectra in both hydrogen and heavier moderators has been undertaken. 
Wilkins model for  hydroen moderation and the Wilkins formulation f o r  heavy 
moderators is assumed. I n  place of the usual assumption of l / v  l a w  absorption 
we have incorporated absorption obeying a Breit-Wigner single level description 
as w e l l .  
scat ter ing cross section in mQIcDts of the energy t ransfer  results i n  a second 
order, linear inhawgeneous d i f f e ren t i a l  equation which does not afford simple 
analytic treatment. 
d i f fe ren t ia l  analyzer. 

An investigation of the irdluence 

The Wigner- 

Reduction of the integral equation by expansion of the d i f f e ren t i a l  

Solution of t h i s  equation is being attempted on the Goodyear 

PRPR Cell Calculations. Twelve additional P-3 cases have been carried out in  the 
current study which is  aimed at the interpretat ion of the PCTR experiments. O f  
these, two are fo r  the Pu-enriched 19-rod cluster ,  the remaining 10 for  annular 
fue l  elements. 
Physics Research Operation and American Standard Atomic Energy Division, who plan 
t o  u t i l i z e  the experiments in the development of the  KBU calculations. 

Further analysis w i l l  be carried out in cooperation w i t h  Nuclear 

Advance Evaluation. The use of Westcott cross-sections as a pract ical  means of 
calculating reactor character is t ics  has been adopted for  reactor survey purposes. 
An IBM-650 computer program based on t h i s  method is being prepared t o  calculate 
effect ive neutron reproduction factors  fo r  a wide range of reactors.  Formulation 
is complete and f l a w  chart- and coding are under way. --' 

This method also has been used i n  calculation of data re la t ing  
a basis fo r  comparison of 'uranium and plutonium fuels.  
the document, "Effective Neutron Reproduction Factors fo r  Recycled Plutonium and 

t o  burnout, a s  
The data a re  presented in  

U r a n i u m , "  4HW-51966). 

Calculations were continued fo r  two long-range surveys, concerning multiple-hole 
fuel elements and the e f fec ts  of fue l  element variables.  The f i rs t  program is  
b$ completed; the lat ter is approximately lo$ completed. 

Improved C e l l  Flux  Approximation. 
of analysis t o  determine loca l  f lux values in  a reactor c e l l  i s  being investigated. 
The Richards approximation consists of a formalism for  isotropic scat ter ing re- 
sembling diffusion theory but yielding resu l t s  more accurate in  regions near a 
source or  In highly absorbing media. It a lso  eliminates cer ta in  ambiguities in  
some poorly defined constants. 
tained, and results are being compared w i t h  the accuracy obtained using conven- 
t iona l  diffusion theory and P3 calculations. 
Richards approximation fluxes a re  a l s o  being compared with those found using 
successive generations. 

The poss ib i l i ty  of using the Richards* method 

Equations for  cylindrical  geometry have been ob- 

Blackness values found using 

*Richards, Paul I., "Multiple Isotropic Scattering," Physical Review, 
October 1 5 ,  1955. 

1 2 4 9 1 8 4  
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Safeguards Analysis. 
held with the AM: Hazards Evaluation Staff in Washington on September 17, as a 
prerequisite for approval of reactor construction and of the proposed 300 Area 
site. Although on-the-spot reactions appeared favorable, no decisions have been 
transmitted by AEC. 

A preliminary discussion of the PRPR Reactor Safeguards was e 
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the latt ice  as a iuplction~oi t ie iaet-to-slow ratio. b t a  
as a criterion as to  abhther the flux ratio must be matched for 
ture condition t o  be prsasurtd. 
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It has .also been ehown directly from the baaic partial differential  eq,,tion 
that tb total flux approachhs tbh 
on either si& af the discontinuity. This result is in accord w i t h  the Onsager 
theorem of irrewmsible themmdpumica and shovs tbat the neutrons in such a 
systapa bebawe as a Qrtldsaa m. 

angnrptotic value at large distances 

Haasuramants have c0xrt-d for the 1.66-inch diameter, so l id  nat- uranium 
fual elemmts in the maal l  v x r t i a l  piles. 
w i t h  air, l i g h t  water, and MI€S as the coolants. 
now under construction. 
is now considered to be in e m r .  
inches, we find buckling values that are in agreement with the eight-foot p i le  
results. 
in the table below. fncluded are the theoretical  valuhs calculated with an r\ 
of 1.3065 where the effective resonance integral was obtaintd fran the expression 

Mxuummmts have been nmde 
The 5-3/16-inch l a t t i c e  is 

The 1.15-inch uctrapolatioa length for the s m l l  piles  
Assuming an extrspalation length of 1.66 

!5e results of the meastthments t&t have been completed axe e v e n  

mbsponential Pile ,Results 

Lattice Calc. Bucld.ings x lo6 w? 
(aches)  G O  MIW Air Air mff. 
6-3/16 - 72.0 - 107.0 - 203.1 
7-3/16 32.4 * 0.9 
8-3/8 6 . 7  * 86.0 
9-3D 59.1 81.2 107.9 
10-3/8 39.4 106.6 

- 190.7 
0 13.1 

80.4 
106.3 
107.2 

d2 .4  
-14 0 
5.6 - 1.6 

+ 0.6 
* Measurements have been completed but these results have not been received 
from the 702 cmputer. 
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d Ia t t ice  Measurements - C l u s t e r  Fuel Elements 

The mmte Stack usad in the kmperature C - f f i c i t n t  muremtnts YSB d i s s ~ s m -  
bled and pieces of graphite picked out for  shipmnt to tha University of W a s h i n g -  
ton. Ia place of t b i s  stack, a 7-inch t o  8-inch l a t t i c e  vlll be erected to 
mea8ure bucklings of clusters of O.925-inch nrrtural uranium rods. 

DmTelappslrt of Mstbods of C a l c u l a t i n g  Reactor Rrraphtcrs 

In connection with a cwrent study of the fast effect,  an explanation is being aFz?@ fissions. !Beoretical vsluts are about ten percent 
sought of the 
ths ratio of 
higher than sxparimexkl trsltlcs. It is expected tbat a large part of the d i f -  
ference m y  be raucwed by use, i n  the theory, af impfovad first flight collision 
probabilities. Original Hanford data on act ivi t ies  and csdmilmp ra t ios  are being 
studied in t h i s  connection. 

betwoen the experi,llwmw and t t % c a l  vslules of 

Auelog cappputing 

The caanputar bas been inoperative since gagtsplbar ll h to amlfmction. 
yaw Aircraft Corporation sent, a sarvice mpreeemtative on September 17 to in- 
s t a l l  a new patch bay and a complete set of new resistor cards. !Ehts work was 
completed on September 23, at which time tw a d d f t i d  m c e  personnel ar- 
rived. After a r%a8rraldbly of the colnprrkr a c b c k  f l ~ s  made on th new resistor 
cards. W s e  =re fouud to be far out of speciiicatioars. A phone call t o  
Ooodysar establ ishd that the cards had not been calibrated prior to shipmsnt. 

d !!be resistor cards were removed and haad-carried t o  Aknw, Ohio, for  calibra- 
tion. 

Good- 

Most of the effort on the log simulator was a c t e d  towar& the dwelapacnt of 
an antilog device to convert t h  log of the fual temperature to delta k. A t  
the present time it appears that tbe only pructical nrtkLod for accoq@.ishLng 
this is t o  use a f'unction genemtor even tho- same accuracy is lost a t  low 
va;l;uas of delta k. 

Buckling for  Enriched Eomoge neous mq 0 

~n connection wlth the ka m-ts 09 m3- %o systems, buckling =surclphIlts 

mixture at an H/U ratio of 6. 
out water reflector around th cylindricsl tank. 
distribution was measured t o  evaluate the extrapolation length. 
the data is in progress. 

system 

we= taken for  a 1s enriched horp~ganeous system consisting of a 3 - %O 
vertical nux tra-ses =re madd th and orith- 

'pbh horizontal neutron flux 
Analysis of 

Planned Research in Suppo r toftheProgr€an fo r  Raproc esslng Povcr Reactor 

-1s 

In view of the c r i t i ca l i t y  problems associated vith the progrsm for reprocess- 

4 - 
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Nuclear Safety Critical Mwr Cuasultations 

1. 

2. u 

3. 

dBBropa ai t lm des- of a new feedhopper t o  the continuotte hydro- 
fluminator in Bnods grand- (Contin- Tasks I and II) has been 
e-* 

pbscus.iane on the &sign Of cozrtinuourr plutonium dissdlvers were 
continued. 

Redox Operation 

A Faview of Redox Pmcessing specifications for  plutonium c r i t i c a l  
-8 control was begun. Bew specifications axe required t o  al low s 
more caPnplete coveraga of flowsheet design factors which affect  nuclear 
stxtety. 

plutonitrm c r i t i c a l  Mass Laborstory 

Rmi l i t i e s  -ring of C.P.D. and Document HW-52hk1, A.slirpinary 'Ihsign 
The preliminary des- of the Cri t ica l  M m s  Facility was completed by 

of the CriticaJ. bkrss Facility, was issltad. 
C r l t i c a l  Mass mcility was routed fo r  cnwrnats and is now undergoing changes 
based on these com#nts. 
is beirg preparedby C.E.O. for  t h i s  proposal. The decision a s  t o  the final 
location of the laboratory is st i l l  pending due t o  uncertainties which exis t  
in regards t o  the proposed 900 Area. 

Further studies have been done in support of a detailed hazards evduation 
of this fac i l i ty ,  and an ef for t  is being made t o  evaluate the effect of 
shock waves arising from nuclear bursts on the containing structure. 

The project proposal f or  the 

A design cost estimate and construction schedule 

1 2 4 9 1 8 9  
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Neutron Age Mhtrcl-ts DECSIRED 
The first IW-Be neutron source was irrsdiattd in SR reactor and used for  
a determination of the neutroa age in Wxir. The neutron intensity fro01 
tbh source WWB only l/3 to  1/10 oi tbh anticipated intensity. ~~analing 
techniquhs for t h i s  75 curie source were satisfactory ead the shielding 
better tban anticiparted. The analysis of the a c w t e d  data is under 
-Y 

p -  0.808 
d 

It is XIOW lmown, however, that a npaat -t of the nuhalum ratio,  
using a newly fabricated cadmduln cover which copltaipe a thin s l ice  of ruel, 
gives a mther diffemnt valuh iropn that iirst -. 'Pbis is  in the 
direction t o  incrsast p which lms felt to be too low. 
minlmlzes st- of resonance neutrollpr through the cadmium directly t o  
the counting foil. 

me new covtr 

Potnr Coefficients for 19-Rod rto, a* 
Two sets  of reactivity data have been obtained f'mm the =!El for getting 
the power coefficient o f  the HQPB la t t ice .  
spacing with 19 rJo2 rode and air coolaat. Data were obtained over the fuel 
temperature r8Ilge of 21° c t o  409 c. 

'EbC ce l l  used bad an 8-inch 

Additional data were obtained showing chenps in reactivity Qocr long 
ruus a t  2 watts gower t o  look for p i l e  re8ctivtty iLucttlstiops at power. 

t ion is found, these fluctuations w i l l  set  an 
of the temperature coefficients. 

P l U C t U 8 t i O m  ObscrrCraa and get be intsmted. If ILO erplarrS- 
l i m i t  on the accuracy 

Theoretical PCTR Studies 

A solution is being sought t o  the two-dimensional problem of the effect  of 
a cylindrical cavity on the thermal flux distribution due t o  a cylindrical 
fuel rod i n  an othervise inf ini te  moderator. IEhis problem arises in connec- 

d 
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t ion with 821 eqalanatloBl of the observed ch8nge in A k/k wlth addltion of 
buffers in the X!TB. l3m solution for the 
ten- 

nux can fonadlly be writ- 

where thh flrst term is but to t b  M rodand the am6atian rapresants the 
effect of the cavity. 9Se rod is at 8 relat1-m to the center of the cavity, 
wkfch is lib origin of coordinates, Ih6 $I in t h i s  eqmtlon are determined 
by ths boundrusy conditians at the surface of  the cavity. Specifics- 
tian of tlrr bo- condttlopur in appraporlata form has been tbe first hurdle. 
This has now been dazlh in tern of a trapsport theory formulation of the cur- 
rent at the surface of thh cavity. 
evahated. After the 
I a w e  trsneform to 
also of interest, 

'phe integrals encountered are now being 
found, it w i l l  then be neces883y to apply an inverse 
order to ob- the slowing-down flux, vhich is 

N t u 9 . e  Wety 

a) Estimetcs hve been of the ndnima critical IIWLSS for plutonium sdu-  
tione in an 18=inca W t e r  vessel in the Hot sasldvorks. This study 
was lnadt for the E u g h m % q  -t PlaSrcLng Operation, cbamical 
-nt Operation (m) to tietenaim the suitabiuty of processing 
highly irrerdiatsd plutonium f'uels from the PIER in the Hot Sendworks. 

b) Nuclear safety in the manuiacttps of plutonium4uadnum al loy fuel elements 
from plutonium dioadde (PIIPR) was reviewed for members of the chemical Re- 
search 0pel;ation (=). 

-+ 

Resonasce Escape Theory 

Background nrrtdrial has been obtained and is be- studied in preparation 
for completion of the work begun by H. N e u n w n  and subsequent issuance of a 
report. 
be used to calculate the escape probability. 
processed by the IBM-702. 

The work is at present awaiting data on resonance capture which will 
These data are currently being 

Analog computing 

A n  investigation has been initiated by Advance w e r i n g  to determine neutron 
spectra during thenaalization by application of the Uilkins equation. The 
equation is non-linear with neutron velocity as the independent variable. 
Solution on the differential analyzer appears promising on paper; however, since 
many non-linear components Ku1 be necessary, the stabi l i ty  of the system can 
only be determined when the problem goes on the computer. 

Instrumentation 

It is presently planned that a fuel examination cell will be included in the 
PRP reactor building for the purpose of studying any changes in the fuel 
element as a function of accumulated in reactor time. An optical profilometer 
Kill be provided for  the measurement of fuel element diameters and fo r  the 
measurement of waxp. 

, 

d 
. 

A uf or 'jX viewer will be provided to detect and note 
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pinholes, loosened ribs sad poor welds. 
the fual element, a Wide f ie ld  viewer w i l l  be provided. 
w i l l  also allow c0;agjata inspection of the cell. 
visually examined in thls cel l ,  the fuel element will either be returned to 
the reactor or shim t o  BPOthtr facility for sectioning. A decision as t o  
which of them courses w i l l  be followed e be based upcm the mWts of the 
rawrtion. 
been -ked out. 
tha emaminntion c e l l  was developail and at vhich the requirtments and &stails 
of the inspaction equipment were presented for  discussion. 

!b assist i n  handling and manipulating 
%be wide field viewer 4 

Uter be- msasuzlbd and 

During t b  parrt PIDPth, more deta i ls  concerning -ea TleWers bsve 
Two meetings -re attendud at which the genersl philosophy of 

There were two unscheduled shutdovns during the month, both caused by improper 
operation. 

The core heater fo r  the uranium graphite temperat 
placed in the reactor. dn additional 6.6 kg of 8 was requimd to drive the 
reactor c r i t i c a l  with a 3O-crecond period. 

coefficient tests was 

A -sed control rod using an outer tube o f  alrmdwm instead of stainless 
steel was installed. PrCliminaJry mechanical tests have a l l  been satisfac- 
tory and reactivity tests indicate that replacement of all rods would gain 
@jt $2.00. This would amount t o  a fuel sa& of abaut 700-1000 grrrms of 

ned before more rods art changed. 
depending on the reactor loading. Additionsl mechanical testing is $hn- 

cRo88 sEc!r!Im HIOGRAM 
- 

$35 Fission cross section 

The liquid nitrogen 
were used to  take 
0.0052 ev. 
energy i n t e r d .  t o  a prscieion of about 2 0.s. 
to 0.0052 ev were averaged and campared with the f iss ion cross section at  an 
energy of 0.10 W .  

ed beryllium filter snd a mica crystal mmchmmtor  
fission data in tbe neutron energg region 0 . m  to p9" Th a;! 5 fission cross section Waa fotmd to be l/v Qpar t h i s  

' ~hh  data ircnn about 0.0045 

The normalization obtained was 

df f i  0.0045 to 0.005 ev 

Crf\a) 0.10 ev 
1.221 + 0.01 - 

TbSs result is in excellent agmement with the value previously obtained at 
the single energy of 0.0050 ev with the HLO specttoa#ter of 1.214 
This previous value vas obtained with a LiF -tor and a much less 
reliable room huperature beryllimn filter. 

0.008. 

--of -Flight Equipment 

&diflcations were made to the chraaotron-256 channel m y z e r  system t o  res- 
trict the chronotron to 256 chnnnnls of infarmstion and t o  mstch the dead time 
of the chronotron with the tirPe pecesaary to register a count in the analyzer. 

W A five-step ntillimicroaecOna delay line was calibrated for  use in calibrating 
the absolute c i rcui t  time in the chronotron loops. 
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!5e bemu smem porrb~ 
varidib smeg ftequrwcy of 1.3 to 3.3 mgacycles per second. 

for the Van de Graaiir was modified to give a 

A comprehensive swim of the problem of vertical exahage of mstariaJ.s ne- 

w i t h  rsactor haakrds problems. tpbnsa atudiss have not yet been completed, but 
a proenising new ayplwrch, which agpears t o  acc0f;lZlt for stability effects 
properly, has been developed, and is being prxrsubd. If succesrrful, t h i s  
method should -de much mre mldalale estimates of deposition of airborne 
mstarials. 
tion phermmm. 

the gr0t;md snd -6itim O f  -88 mbfid.8 W urzds- b C o w t i o n  
d 

Reactor hazards estimtes are extremly sensitive to these &psi- 

Wrmemmt of the FortaUe llkst and its auriliary eqapnent froan the Burson 
Rauch site to a position 3000 feet northeast of the Meteorology !tbwer was 
coarpleted. IhstaUatiarr of inatruntents and air sampling equipment was in 
progress at month end. 

The 1OO-puund F’lagtic scintillartor sad iardhen-imbplnrtamultiplier tube 
obtained fo r  Body Monitor studies were prepared so that they could be operated 
with portable equipment in a truck, boat, or  airplane. 
the usefulness of such a device for contanination surveys. 
a truck and showed nrlninnnu effects f’rom vibration and the earth’s msgnetic 
field. 

Thc object is t o  test 
It was tested i n  

Development was begun of an instrument for meas- very low doses with 
pencils by the pulse method. 
possible for  Radiological bevelopment Operation to carry out one leakage test .  
Pencils charged t o  a l o w  voltage were stored i n  a lead cave for  twenty days; 
practically the only radiation they received was from code rays. The aver- 
age d D s e  ra te  measured was what one would expect from cosmic rays; this indi- 
sates chat insulator leakage during the erposure was s m a l l .  
number of pencils showed large leakage rates; presumably they had poor insula- 
tcrs 0 

!Phe device is not completed yet, but it was 

4 
A relatively 
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The Van de (Ireraif operated sat isfactor i ly  during the month. 

Fabrication was com&eted of a new long counter to serve as a neutron flux 
standmdiz ing  i n e m t .  
by high mmer tclrpqlcrrrtures in the accelerator laboratory. 
of tbe Dwr, countem shornrd tbut they hsva the same relative rergcwee for 
neutrons above 1 Mev. Below 1 Mev, there is a few percent difference. 

u 

Our old long ccnmter bs8 been considerably damaged 
Careful comparison 

The meamzwmts of v for  pPot401s are in -8s. The gaa b m d l b g  SYetQsn 
was enlarged to perradt more therough cleaning of the gas ftom tbe ion c-r 
before n c m  with BOQIC other gas. A preliminary value of v for argon was 
too high. I b i s  FBS interpreted as  incaaaplete ion cdllection in tbe chamber; 
t h i s  is being corrected. 

Increased in6ulation of the calorimeter for electron w measurements reduced, 
but did not dlindnate, the discrepancy between the e lec t r ica l  and calorimrctric 
measurements of the electron beam power. A bellows assembly i s  being prepared 
tht wSU eliminate absorbing and scattering material that my be causing the 
difficulty. 

T!xe redesign on the canibinstion Alpha, Beta, Gamm Hand and sbae C o u n t e r  was 
carnpleted and a l l  wirier and scaling circui ts  were fabricated. 
ing work consists of asbambly and c u e  The redesigneil Instrument w i l l  be 
18 inches shorter in height tban the original eqerimental 
appPoxinmtely the ~aplc physical size as tbh present Beta-OsoPms Five-Fold Hand 
and 8hoe Counters. 

rtlaain- 

it 
d 

4 

The agaSistorized Scint i l la t ion Alpha Band Couuter was assembled except for 
a conmhrcial component not yet received. irutnmrsnt, w i t h  an alternate 
part stibstituted for the nds8lng, has ban wed for OZK xmth w i t h  no malhmc- 
tiam appawing. With merely a c- oi phospao~s from (for e-) to 
anthracene, the same instrument can be uoed fo r  Beta-Gmmm hand contaminant 
countin& 

Work is continuisg on instrumentation t o  be used for  ths detection of airborne 
alpha emitters, particularly Pua9. 
tronic backgrouna suppression, and a radon-thoron "boil-off" method are being 
investigated. 

Both the dual-filter metbod, w i t h  elec- 

The analog-type Stack Effluent Monitor at Redox i s  being recalibrated. 

The dcvelap3rmt work has been campleted for the coding and sequrrce tindng 
circui ts  for the rrrdiotelemetering proJect. 
for t h i s  project were rewritten and submitted to C.E.O. for transmittal to the 
A.E.C. 
ins$aued. 

The data stat ion speciiications 

All data station wind generators and instrument enclosums have been 

Most of the electronic and detection portions of the Dog Counter for Biology 
have been assenlbled for laboratory testing. 
and cables are being fabricated. 
been obtained 

The cathode follacnr circui t  boxes 
oood gamm pulse bight analysis data has 

App-tely 0.3 p ing the equipent for  P&9 and -55. -- or less of Pua Y w i l l  be detectable in vim, in  the dogs. !!!he stabil i ty w i t h  

1 2 4 9 1 9 4  
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the qVipDerL* a p a r a w  on tha, 1 7 - B ~  X-ray photopeak of Pu239 appeared excellent 
mer &-hour test periods. 

A diract-imPruTting dust particle detector is being investigated. 
mental in6trument incorl;roratae a specially-coated phototube. Tbe coating is 
ZIS (activated) w ~ t h  a h h s ~ y  coating oi COIL dope to prevent ZIS erosion by 
tbh Impacting dnst. Oparaffon for mral running bur8 has been sstisfactory 
w i t h  no signa3 degeneration.. Pulse-height analysis looks feasible in determin- 
ing the number of particlea of the various size ranges per un i t  time. 

The eqeri-  

lkvelopmnt fpoFk vw S t a r t s d  011 a faasibiu~ oi -ording 
of pulse informtion on a,u Inexpensive tape recorder. If the pulse-height 
ralationshlp Informtation can be accurately recombd, it would 
llhC88Sity of occtrgYing the multlcbsnnel analyzer. 
recorded, even for very low counting rates, then played back at increased 
speeds through the mrrltichannal analyzer at the operator's convenience. 

Acceptance tedswere canplelyl on 52 HAP0 0-MIS, 26 Scint i l la t ion HAP0 Alpha 
Poppies, 18 8cint l l la t ion (curt poppy) Probes, and 22 "Sameon" Dose-Bate 
Meters; and were s t a r t e d  on ,5,000 poclcet pencils. Evaluation of the Spesr 
Single-Transistor High Voltage Sugpls was cannpleted with good results. 
cost of operation nlll be only about one-half cent per hour with zinc bat- 
teries. 
Rate Meter. 

the 
The i n f o m t i o n  could be 

d 

Tht 

Evaluation and nde-busgiOgn was continued on the Scint i l la t ion Dose- 

The calibration was completed on the Experlmdntal Radioisotope Analyzer and 
experimental resul ts  were obtained. 
peaks at 360 i k ,  500 &cv and 660 - were prepared i n  vaxiou8 mixtures and 
used for  calibration and testing. The output for  most sources indicated, 
within approximately t w o  percent, the quantity of each of the source com- 
ponents i n  the sample. 
t ion monitoring personnel. 

Source components having gama photo- 

Demonstrations were given t o  100 and 200 Area radia- 

Development continued on the expcrimsntsl Cross-Correlation Detector. 
obtained with an Fe55 source at the X-ray energy of appro-tely 5.9 l@v 
indicated a noise reduction of about 70$. 
to result i n  greater noise reduction. 

Dsta 

-her investigation is  expected 

The construction of a mass spectrometer for use i n  the CAD program was initiated 
i n  the Technical Shops. 

u 
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Weather Forecasting and Weteorology Serrrlce 

CFgpc of F o r e C M t  

In collrrboration with 

86.1 
87.3 
86* 5 

review of the acid adst aad irn# plroblem associated wlth operations in the 
3 3  Building was mrrde and plana for measumnents of concentrations of tbese 
materials in the vicinity of that building were made. 

The number of c a l l s  aaevmwd by the telephcm giving recorded forecasts was 
4,670 for th4 xmth. Fsstks of rainy mather record increases of 2s-36 i n  
the nunber of &s as compared to fair ueather periods. 

S w  of the Weather 

In spite of temperatures wbi& meraged much ab- normal for the month as 
a whole, there were two brief coal  geriods. 
in by dust and strong northerly vlrsds on the evening of the 17th. 

Total precipltartion of 0.34 inch was near nomml. for September. 
nine hrarBredthe of an inch of t h i s  oceurred on the 27th during the second 
cool wave of the month. 

!The f i r s t  of these was uhered 

Twenty- 
4 

There was ari Inn;reual lLpouzLt of auroral activity. The phenamnon was ob- 
s e m d  on 9 nights a3together. - t h  - of the 4th, l2th, and 
22nd, the displays were particularly colorfd. spd spectscular. 

Optical Service 

A study was msile of a llatlng problem at Bedor BlUg. wbre the wmrtcing 
of 80 300=uatt lamps in a h i w y  rsdiorrctive zone brrs become a problem. 
design of shield plug which wlll perndt access to  the lamp without exposure 
is be- considered. 

A new 

The routine opticsl shop work includhd the fabricstion of s i r k e n  ghms 
bearings, two mirrors, snd parts for a -tic balance; the repair of a 
borescope, an underwater viewer, and two Redox crc~pc pariecopes; and the 
preparation of six platinum filaamnts anB a special thermocouple Junction. 
Fabrication VBS started on nine =re g b s s  be-. 
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Chemical Research and Development W 

V. R. Cooper, Manager, CWnical Reeearch b Developnnant, transferred to C h d c a l  Pro- 
cessing Departmat ae Mmagw, Research and Engineering. 

T. R. McKsnzie, Engincer I-L, transferred to Chemical Research from Chemical Pro- 
cessing h-t. 

G. L. Richardson, En@naer I, treaeferred to Chemical Research from Chemicel Pro- 
cessing Departmnt. 

B. W. Mercer, Jr., Chemist I, transferred to Analfiical Laborartorice f m m  Chemical 
Processing Departmnt. 

R. E. Ham, Engineer (!Ceqorsry), terminabd. 

J. L. Hepworth, C h e m i s t  11-L, transferred from Chanlcal Research to Chrmical Roces- 
s i n g  Department. 

P. E. Brown, Senior Engineer, terminated to accept employmeat at Argonne Rational 
Laborstdry. 

J. L. Carroll, Engineer 11, termlnated t o  return t o  school. 

REUWtOHS 

The Sunnatr Ins t i tu te  of Nuclear Eaergy - Chemical Processinq 

A report covering thc W o r d  "Summer Ins t i tu te  of lluclear Energy - Chemlcal Pro- 
cesslng" was completed snd issued, a l ~  with t& detailed queotionnalre. The re- 
port described the p r o m  as presented, avaluatsd it on the basis of the results 
of the questionnaire, and proposed minor chsngas and additions to increase the 
quality and effectiveness of any future program. 

- 

Flame photometry was ut i l ized to nmuure total si lver  in KBEt cooling wister. 
are t o  be used for  trscing the origin of Ag-ll0. 

Data 

Bureau of Mines methods were used t o  measure t in ,  chromium, nickel, iron, carbon, 
and nitrogen in Zircaloy-3. 

Early resul ts  Show that l4-388 cans do not significantly change the radioisotope 
spectrum of reactor effluent cooling water. 4 
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Automcrtic Analyzing Monitor 

!be mDpitor w a s  disgdur*bled early in the n m t h  f o r  instal la t ion at 100-F. 
of need for space for priority bfology raseexch the laboratory previously al lot ted 
for t h i s  instal la t ion waa not available. & m i v e  seerch fo r  a suitable loca- 
tion with acceis to reactor e f f l w n t  water was u118uccessful. 
to lpodify a smaU room in 146-rn to permit installation. 

Because 

It becam necessary 

Assistance was given in placing the 1 0 7 4  beta monitors in operation. 
delivering the sample t o  the mnitor were found t o  need regair. 
these beta monitors w i l l  be followed t o  insure proper functioning. 

Uraulum Oxidatfon-Wting r a n t s  

Procedure and eqyipwnt de8- for the initiciL 8-8 of the fission product release 
expermts were outliued in detail. General acceptance of the program wad obtained 
from representatives of Irradiation Processing h-nt and Radiation Protection 
Operation. 

Pumps f o r  
Performance of 

The necewxry laboratory equipmat for  the initial experlments WBS 
O r d e F c s d .  

Process Assistance - An extensive sampling program was planned, coordinated and carried out i n  order t o  
support a plant scale test on decontaminating the rear crossheaders at 100-H Area 
w i t h  Turco 4306-B. 
The program was desi@md to yield data so that the following can be evaluated: 
radioactive material releam fromthct storsge and retention basins; effect  on the 
contamination of the Columbia River; effect  on 100-F Area process w a t e r ;  and chem- 
i ca l  and toxicological hazards that may davelop from its use. 

Samples ware taken at 107-H inlet, outlet ,  and 181.-~ intake. 

As yet the analytical work is not completed. However, two preliminary conclusions 
can be made: no adverse effects were noted on the flocculation-filtration proces- 
sing of reactor coolant a t  100-F, and the F-Area drinking water was not polluted by 
a significant puaatity of fluoride ion, a mador component of Turco 4306-B. 

Process Control Developnxmt has s e t  up tvo pH monitoring systems f o r  use in a pro- 
duction t e s t  being carried out by Radiation Monitoring Operation at 100-H. The pH 
monitoring units are installed at  the storage basin at the rear face of the H 
reactor in  the 105-H Building, and a t  the out le t  of the retention basin i n  the 107-H 
Building. 
using wTurco,'* (a detergent) followed by Bulfamic acid, for  decontaminating rear 
face p i l e  piping. The t e s t s  were completed on September 25, 1957. 

These units are being used to follow pH changes occurring as a resul t  of 

Purex Phase II'Flowsheet - Mini Runs 
A first cycle Mini run was made t o  test decontamination performance of the Purex 
phase I1 flowsheet with highly purified solvent. .-' This run employed the same 
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e 
flowsheet as in earlier 
purpose BA column, an uushlelded 16-stage Mini unit  as the HS column, and an ex- 
haustive batch stripping operation t o  elmulate the stripping column. Both Mini units 
were operated a t  35 C, 88 before. 
blendad with n-dodecane which had been treated with 20 per cent oleum and then passed 
t h r o w  a silica gel column. 

and ut i l ized th shielded 21-stage Mini unit as a dual- 

The solvent for  this run was vacuum-distilled TBP 

Cumulative mi thae t ic  decontamination factors through the HA unit, the ES unit, ard 
the batch stripp- ol#rstion were as follows. For compwison, data are included 
for an ear l ie r  run (Run 7-30) which employed vacuum-distilled TBP blended with Sol- 
t r o l  170 which bsd been iurtbsF purffied by treatment with oleum followed by washing 
with five per cent sodium carbonate solution. ' 

AritbPLetic Decontemiastion Factors 

Run zr-1Qb Ru-Fih Gross Gama 

HAP HSP Icu E# * -  ricu HAP Hsp ICU 

7-30 3.8x103 2.mo4 2.5x1dz i.m& 2 . 8 ~ 1 0 ~  7-04 8 . 5 ~ 1 0 3  3 . 1 ~ 1 0 ~  4 . 3 ~ 1 0 ~  

8 - q  3.5~103 2.0~104 2 . 0 ~ 1 0 ~  1.5~104 4 . 5 ~ ~ 0 4  >srr104 6 . 6 ~ ~ 0 ~  1 . ~ 0 ~  2 . 7 ~ 1 0 ~  

It is apparent that at these conditions deconteBpinstion wa6 not significantly dlf- 
ferent wlth these two di lwnts .  Orgaaic ac t iv i ty  profiles were also substantially 
identical ia the two ruus. 
tacted batchwlse with fresh scrub solution (HSS) distribution ra t ios  ( 
and Ru-Rh were, respectively 0.26 and 1.0. Thesa values are euiiicien$ large 
that continued exhauetive scrubbing at the L/V r a t i o  of 0.16 would have accoqplished 
l i t t l e  additional decontamination. 

L- bhen the o r w c  product (m) from Rua 8-21 was con- 
) for 2r-m 

As a prellmlnary test of the two-cycle decontsrpination potential of the purtx W M e  
I1 flawsheet, prdlucts from severed first-cycle Mini run$ were combined, subjected 
t o  a batch boll-down simulating the intercycle concentration operation and pro- 
cessed through a second Mixx i  cycle. The flowsheet used was as follows: 

2llF: 1.5 - M U, 0.6 - M mO3, Fla t  100 

2IK1: E20 Flow 33 

=IS: 2.8 - M HMO3 Flow 33 

Pn: Purexplant I I O O  Flow385 

deeontaminatfon factor in this run wae about 400. gross Ths final 
urasium product bad a 
natural urspium. 

ac t iv i ty  only about 50 per cent of that of aged 

However, it should be noted that the feed whkh bad been used in the first-cycle 
runs which preceded this second-cycle run was only 20 per cexrt activity level. 
Thus, the demonstrated two-cycle decontamination is of the order of two to  three- 

e fold less than would be m e e d  in the plaat. !Che Xini runs, however, did not 
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--,' includa a uranium plutonium m r t i t i o n  step and were made at a lower m r a t u r e  than - 
is likely to be a o y e d  in -&e plant. 
vides considerable -1s for optimism that a two-cycle flowsheet w i l l  be capable of 
&wte ura,uium decontsplipation in the plant. 

It I s  c0nsi-d that the Mini result pro- 

The studies were carried out in the 3 U  Building p i l o t  plant down- dissolver, 
which eOn818tS of a 2.5-foot-dlaxmter by 4-foot-tall stainle8s steel got, surmounted 
by a 6-inch-diaamter by 18-foot-tall condensing tower. 

IiW 1.37 0.50 8.33 52-3 

weight, 

7.94 

Lb. U/Sluq 

7 0.33 

w The prograra warr divided into two separate disrrolution studies ueing: (1) regular 
solid slugs and (2 )  IW slugs. m h  study conrprlsed: (a) 4x0 prelhinaxy runs 
to prepare a near-equilibrium heel and (b) a third run for dissolution rate data. 
The two prdliminSry each consisted of a 300-pound unjackettd slug chaxge follow- 
ed by one dissolution cut. The -d mu was rmhdc vlth jacketed slugs aad consis- 
ted of a coating rdmDYSl step and two successive 

Highlights of the studies include: 

Dissolution tinrcs 6.1 and 7.0 hours were 
second cut on sol id  slugs t o  reach 2.1 M 
parison, ~ b g  slugs dissolved t o  the s a G  
for  each cut. 

dismlution cuts. 

required for the first and 
uranium in solution. In corn- 
uranium concentration i n  5.3 hours 

Although the observed dissolution rate of IBg slugs was greater than that 
of solid slugs, it was not as great as predicted on t h e  basis of relative 
surface area. 

The effect of lower bulk density b f  I&E slugs is not expected t o  limit 
the total heel plus charge toanage of the plant dissolvers. 

Present dejacketing procedures were  adequate t o  completely r-ve the outer 
jacket on all slugs. 
contained an armDunt of undissolved sluminurn in the core which was es t i -  
mated t o  be approximately twu per cent of the original jacket. 

However, approximetely 30 per cent of the I8g slugs 
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(5)   he efficiency of the water rinses following coating remva~ was not 
noticeably different for  the two types of slugs. 

Slug Distribution in un Annular Dissolver. A mild steel ,  full-scale mock-up of the 
proposed Redox annular dissolver and slug chute (SK-2-17688 and Sg-2-17687) was 
fabricated. 
t ion of slws enriched t o  0.94 per cent U-235, has an aunular slug cr ib  1 0 4 2 -  
inches wide, 7-1/2-feet outer diameter and l0-1/2-ieet high. 
has a slug bucket tripping mechsnisra above the center of the tank which dumps the 
slugs down ei ther  one of two 32-Inch w i d e ,  50-de-e inclines Into openings on 
opposite sides of the dissolver. 
consisted of a s ~ c l r c u l a r  annulus and one incline of the charglng chute. 
dummy slugs were steel bars l-l/2-inches in diameter and 8.9-inches long. 

The proposed dissolver, d e s b d  to-be c r i t i ca l ly  safe f o r  & dissolu- 

~ r r  charging chute 

The mock-up used for testing slug distribution 
The 

Three test chexginee were msde during the month. The chute 68 described above was 
used for  the initisrl charrgisg. For the second charging, the chute was mdified t o  
include a triangular deflector centered on the incline. The deflector was one foot 
high at the lawcr end of the incline ( a t  the inner diameter of the slug cr ib)  and 
was tapered to mect the incline three feet from the lower end. 
apex was approxiplately 60 degrees. For the third charging, the triangular deflec- 
tor was extended across the annulus (to the outer diameter of the slug cr ib) .  

The angle of the 

Standard slug buckets wre used f o r  charging the dwmuy slugs t o  the dissolver mock- 
up. 
the first bucket was dumped slowly. All subsequent buckets were duarped by dropping 
the bucket a f t e r  it was  

Data from the chargings are: 

A full slug bucket contained 236 stacked slugs. In  all three charging runs, 

in the tripping mechanism. 
u 

c-gc Appr~x. 80. of Maximum Slug Avg. Slug Percent - HO . Slugs C h a r g e d  Depth, In. Depth, In. Void Volunre 

1 1430 68 41.8 55 

2 1430 60 43.2 56.5 

3 944* 42 25 50.4 

* Run was discontinued after slugs frornthree out of four 
buckets charged jrrnnaGa in the lower end of the chute. 

The void volume fo r  slugs charged to a conventional. slug cr ib has been est-ted 
at 65 per cent. 
cr ib  may be attributed to the slugs orienting themselves tangentially t o  the 
curvature of the annulus. 

The lower per cent void volume experienced vith the annular slw 

A recent revision to the proposed charging chute specifies raising the tripping 
mechanism by about ten feet. 
revision Into the chute mock-up. 

Additional runs are planned a f t e r  incorporating this 

1.2 4 9 8  0 5 
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Solvent Extraction 

Pursx IC Column. 
tridge ha- incream3 c a p c i t y  under Pbase I1 Flovshset (Hw-47889) conditions 
were cantinu4d. 

Studies dirscted toward the developlrrnt of a Purex I C  Colunm car- 

Four additional cartrldger nafa tested in a 9-foot-highY 3-inch-diametar glass 
pulrra c o l a .  
a 0.5-inch pulse milade wure used throughout. 

phare If Blcrwrrheet condition8 With the aqueous phase continuous and 

C a r t r i a g C  BO. 7. 
diameter, 23 par cent free area) ailternstad w i t h  four s t a b l e s s  steel 
sieve plates (0.1875-inch &le diameter, 23 per cent free area) all on 

C a r t r i d g e  Bo. 8. 
-tar, 23 per cent free sraa) alternated w i t h  three stainless steel 
sieve plates (0.1875-inch bole diameter, 23 per cent free area). 
spacing 4 inches except between a -tic plate a& the steel plate ixumedi- 
ately above it, where spacing has two inches. 

Ona linear polyethylene sieve plate (0.1875-inch hole 

S inch  8paC-e 

One linear polp~thyls~~b sieve plate (0.1875-inch hole 

Place 

cartridge Bo. 9. 
diameter, 33 per cent free area) alternated w i t h  four stainless steel putes  
of same description on 2-inch specing. 

Cartrim No. 10. 
diameter, 33 per cent free e r a )  a t  bottom, followed by two stainless steel 
sieve p b t a a ,  (0.125-inch hole diameter, 23 per cent free area); remainder 
of cartridge colaposed of one polyethylene plate alternated w i t h  four stain- 
less steel plates, all on 2-inch plate  spacing. 

One linear polyethylene sieve plate (0.1875-inch hole 

d 

One linear polyethylene sieve plate (0.1875-inch hole 

The data obtained in studying these cartridges, 88 well as that observed with the 
cartridges studied last month are mmmrized i n  the fcllowing table: 
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Instabi l i ty  

1 
1 

7 

0 

9 
10 

Continuous 
phase 

AQusous 
OrgMic 

Aqueous 
Organic 

Aaueous 

Aqueous 

Aqueous 

Aqucaw 

AQueaus 

Aqueaus 

Flooding W ( l )  
at 60 cyc/min 

1600 

1400 

1700 

15W 

-C80 130* 5 l l o i  5 1 1 0 k  5 
130 * 5 120 * 5 110 f 5 go f 5 

1 3 0 i  5 80* 5 l m f  5 --- 
U O f 5  9 5 i 5  Flooding 

9 5 * 5  9 o i 5  Flooding 

Notes: (1) W - Vol- velocity @./hr/sq.ft. sum of pbases. A wluma velocity 
of 335 is equivalent t o  a Pura plant capacity factor of 1. 

(2) Cartrims 1 through 6 are defined in HU-52303 C, p C-5. 

d Although C a r t r i d g e  No. 9 gave the highest c a w i t y  of any of the ten cartridges 
tested, the dispersion chclnrcteristics were generally poor. C a r t r i d g e  No. 10 appears 
t o  provide a good compromise betveen relatively high capecity, good dispersion chsr- 
acter is t ics ,  flooding pulse frequencies within the ~ 8 ~ g r  of the Plant pulse gene- 
tors at low capacities and ins tab i l i ty  thresholds. Efficiency studies on Cartridge 
No. 10 we plaaned. 

Wetting charscteristics of Plastic a d  Plast ic  Coated Sieve Plafies. A program t o  
ewuate the w e t t l q  characterist ics of plast ic  and plast ic  coated sieve plates 
waa initiated. Studies were carried aut i n  a 3-foot-high, 3-inch-diameter glass 
pulse coluum through which an aqueous phase containing 10 g./l. uranium and 
146 g./l. n i t r i c  acid and an organic phase containing 73 g./l uranium and 11 g./l. 
n i t r i c  acid were recirculated. Column velocit ies of 420 and 840 gal/hr/sq.ft. and 
aqueous phetse and or(pmic phase continuous operation were studied with an aqaeous 
t0 0rgSnic flaw r a t i o  of 0.14 and a pulse amplitude of 0.6 inch. The column car- 
tridge consisted of alternate groups of four stainless steel sieve plates and two 
l inear  polytehylene (Super Dylaa) sieve plates .  
one pair of plast ic  plates w i t h  two test plates. 

~oll3parisons were made by replacing 

A l l  tbrec types of linaar polyethylene tested (Super Dylan, =-Fax, and Marlex 50) 
gave good coalescence as evidenced by large globules of organic leaving the plates 
during aqueous continuous operation and alternate zones of continuous phase during 
orgsaic continuous operation. 
Super Dylan o r  Marlex 50 which were indistinguishable from each other. 

Hi-Fax appeared t o  be even s l ight ly  better than 
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Stainless s t a d  sieve plate0 coated 88 follows were tested: 

(1) Super Dylaxa applied by the whirlclad process 

(2 )  super Dylan applied M a dirri#rsion coat- 

(3) Regular polyethylene applied by the Whirlclad p c e s s  

(4) Polypsnco IC-51 agpUad by the Whirlclad process. 

Although Su-r Dylslr applied by the Whirlclad process gave the best performance of 
the coated plates, all of the coated plates, aa received, were mmked3.y inferior to 
the solid plast ic  plates. Drilling out the holes in the Super Dylan coated plates 
from 0*170-inch-diamater to 0,1875-inch-dia1mter (-tar of steel plate holes) 
improvsd performsace. However, the performaace was not as good as that obtained 
with -lid &inear polyethylene p l a k s .  - TnlwmmT, FIssIo8 PmlxJcT €mcovEnY 

Silver Iodide-Ioae Exchange Reactor DeveLopnmnt 

DeVtl0pmen-t work on the silver iodide-iodine exchange rtmctor as described by 
E. D. Mcclaaabaa (aW-47676) bas been s t a r t e d .  Initicrl vork involved checking the 
actual i ty  of exchange between s i lver  iodide and iodine since a report from Vitro 
Laboratories (W-10060) stated tat no exchange occurs. 
iner t  iodine and 1-13 was formed on the inner surface of a glass tube by passing 
the iodine at 200 C over previously deposited m a U c  silver. Inert  iodine was 
then vaporized and -sed back and for th  through the tube ( a t  200 C ) A t  the end 
of each pass, the iodine was collected on. a cold fkqer and monitored for radio- 
activity.  Essentially complete equilibrium (&- 1-13 in iodine aad si lver  
iodide the saam) was reached in a s-e pess. 
confirm the exchaage bstmen s i lver  iodide and iodine, and, although not a qusnti- 
ta t ive mcbBure of the rate of approach to  equilibrium, do indicate that the reaction 
is relatively rapid. 
librium of *he exchange reaction and of the reaction of iodine with metallic si lver.  

- Silver iodide containing 

These results atom 1 

Current work is aimed a t  corngarring raSes of approach to  equi- 

Observation Wells 

Detectable concentrations of Sr9O were win found in samples from a w e l l  adjacent 
t o  the abandoned U6-S-1 and 2 cribs, but no other w e l l s  sampled contained detec- 
table concentrations of radiostrontium or  radiocesium. O t h e r  wells southeast of 
the 21.6-s-1 a& 2 cribs continued to show grsdually increasing concentrations of 
radioactive material, tendiag to confirm the ground water movement in that direction. 

I n  the 200 E a s t  Area, w e l l  monitoring data indicated an additional 1000-foot spread 
of the ground water conternination from the A-8 crib. 
concentration of radioactive material was found in monitoring wells adJacent to the 

No significant chaage in the 

Ground water in the vicini ty  of t abandoned BY cr ibs  continues to  show 
Co crib* concentrations ranging up t o  6 x 10% ucc/cc, but the concentrations are grad- 
ua l ly  decreasing. 
tions of radioactive material that may be indicative of a westerly or northwesterly 
path for  the pool of ground water contamination beneath the BY cribs. 

A w e l l  3000 fee t  west of these cribs contained trace concentra- 
4 

Although such 

I 2 4 9 8 0 8  
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u' a path could result in this material reaching the permeable aquifer immediately 

south of Gable Mountain, the trend w i l l  be reversed upoa establishmnt of the 
Gable Mountain swamp for  Purex cooling water. 

Ground water levels beneath the 200 West Area responded signif'icantly t o  changes 
in cooling water disposal procedure near the Redox pJ.mt. About 800,OOO gallons of 
cooling water per day were diverted to a recently established swamp southwest of 
the 2l6-S-5 aad 6 caverns. As a reault, the elevation of the water table beneath 
the caverns decreesed as much ae one foot during the month, while the water levels 
i n  wells ascent t o  the new gwamp increased nearly two feet. 

The southeasterly path of ground water movement from the 200 East Area represents 
the =st probable direction of movemaat of ground water contslninrrtioa from the 
separations plants. The rate of mwemnt .slow this path is be* *her evalu- 
ated by means of a tracer test. A solution of 100 pounds of soluble fluorescein 
dye in 100 galJ.ons of water was injected into a well at plant coordinates IV 24,000, 
W 33,000 over a l2-hour period. The movemnt of t h i s  material w i l l  be detected by 
sqpling well8 M e r  to the southeast over a period of one to three mnths. 

D i s p o s a l  to Ground 

The three batches of ln-farm supernatant liqyid tbat were scavenged this mnth con- 
tained E"60 in concentrationa exceeding the reconmended cribbable limit of 
4 x 10- uc/cc. 
trenches . This msterial was discharged to the 216-BC specific retention 

\.c/ The problem of predict- the usef'ul l i f e  of W o r d  cribs is frequdEltly complica- 
ted by the wide r- of waste colqpositions discharged to a single crib. This is 
particularly tzu? w i t h  regard to  cr ibs  receiving batches of scavenged waste. 
of each batch of waste are routinely tested by standard soil column techniques to  
evaluate the influence of soil in  adsorbing c r i t i c a l  radioisotopes irOm the solu- 
tions. To Study the behavior of waste-mil systema resulting f'rcnu the batch-wise 
addition of wastes of di i ierent  compositions t o  a crib, so i l  columns were treated 
in  accordance w t t b  the past history of several of the B-C cribs. 
were treated with saqles of actual or  synthetic waste solutions of the proper com- 
position sad volume to simulate actual conditions. It is fe l t  that this technique 
w i l l  permit more r ea l i s t i c  evaluation of these cribs for further disposal and w i l l  
permit optimum ut i l izat ion of their capacities. 

These laboratory s o i l  column experiments are in progress using A-8 cr ib waste. 
Two of these columns received thin Layers of crushed linestone on top of the 
standard 80 cm of soil. 
increasing the capaaity of tlze co~umu for  rsmwirrg SrW f r o m  the waste by the ad- 
dition of calci te  t o  the system. 
with a phosphate solution and the other is receiving waste made 0.02 with phos- 
phate ion. 
are yet available t o  regort. 

Samples 

These coluxm 

These tests are designed t o  evaluate the possibil i ty of 

One of these columns received a pre1lmlmu-y flush 

Each of these columus is  f lowing at 30-50 nil/&, but no analytical data 

Redox process condensate since mid-June has contained radio-cobalt, cesium and 
strontium at concentrations well above normal; the continued high act ivi ty  in th i s  
waste stream may appreciably shorten the life of the U6-S-7  crib. Predictions of 
the effect  on cr ib lif6 are under study. 

d 
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A study was ppadc of & influence of "Permecol" (a conumrcial anti-corrosion compound) 
on the edeorption of rsdioisofopas from wastes. This compound is being used in pro- 
cess steam in ths Prrssx plerrt. 80 detectable influence on s o i l  adsorption was found 
wlth 15 ParmSc01 ~ 0 l ~ t i 0 n 8 .  

A nmfbdl for detecting moisture by mans of x-ray film treated w i t h  mercuric chlor- 
ids and potassium iodide wad investQated. The treated film undergoes a pronounced 
color cbmge in the presence of s m l l  e~lnounts of misture. The technique shows 
promise for  application t o  hydrologic mdel studiee. 

W i n g  of  Wastes - Field Work 

The feasibility of contiwously g e l l a  coating waste was duaonstrated in a "cold" 
f ie ld test. The coat- waste and sodium si l icate  solution were matered by rota- 
maters at a 5:2 volume ra t io  into a mixing nozzle. Good mbcing, achieved at both 
high and low flow rates, resulted in the follprtion of a flrm product having a @a- 
tion t- of about 1.42 minutes atter baing discharged into the pi t .  
flow rate of the coating waste vas 7 gprm whAch i r  equivalent to an instantsneouS 
plant rate of 40 tons per day. 
be taken and mbasurarants w i l l  be nude in order to evaluate moisture 106s to  the 
so i l  and the &gme of shrinkage of the gel. 

 he average 

Periodically, over the next two loDptha, samples w i l l  

300 Area Usate D i s g o s a l  

An analysis of aaqples of the Columbia River, the 300 Area Pond, and thb associated 
wells waa nude. It was found that soil adsorption of uranium below the 300 Axea 
Pond waa ineffectual in red=- the amunt of ursllium reaching the ground water. 
However, r iver  dilution reduced the uraaium concentration t o  approximately back- 
ground levels a short distance below 300 Arae. 

e 

AxfAL- Am I B T  CmBIImRY 

Analytical Services 

U-235 ma88 spectronmter assays were msde for numerous customers. 
vided accountability informetion f o r  Chemical Engineering Development and FPD 
Quality Control. 
involvfrg enriched, m t e d  UO3. 
and a receipt from Chalk R i v e r .  

Three assays pro- 

Six  ama~"s were made to  suppo=ct a Reactor Lattice Physics study 
CPD received seve,-al assays covering plant U03 

Emission spectrographic determinetions included those of Fe, N a ,  U, Al, N i ,  and C r  
in Purex 1WW. 
radiation. 

U s e  of the shielded source permitted safe handling of associated. 

The five-channel gamma energy analyzer was calibrated for  individually counting 
mixed Zr-Nb-95, Cs-88-137, Ru-Rh-106, and Ce-Pr-144 occurring i n  streams of s e w *  
tions interest .  
extent than has been possible w i t h  a scanning spectronreter. 

Plutonium (uranium also)  wak rmasured as it occurred in several Pu-U alloys and 
One PuO2-UO2 al loy.  
beer. established by coulometric plutonium t i t r a t i o n .  

Tedious chemical separations w i l l  thus be eliminated to a greater 

i Alpha radioassay was applicable after specific act ivi ty  had - 
1 2 4 9 8 1 0  
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Mass spectrometry 

Conversion of the Genarsl Electric Analytical Mass Spectrometer t o  use a thermel 
emission ion source wau coq&eted. 
satisfactory for the isotopic analysis of both plutonium sad uranium. An inetruc- 
t i on  manual fo r  the instrunrant is being assembled. 

rarnnvC Monitor Cells 

Two molded ilwrothene c e l l s  of the latest design were received this m t h .  
The design constitutes two molding operations. F i r s t  a 3/16-lnch thick shell of 
fluorothene is apolded aFouIId the usual pattern. Second, polyethylene is molded 
over the fluorothene to lpske a finished rectaagular block 1-1/2-inches thick by 
4-inches high by 8-inches long. 
thene threaded fo r  fittings. 
sired aad is plebnned to be tested in the Redox plant in November. 

Tests shored that this modified lnstrumnt is 

The petkern is then dissolved out and the f lwro-  
The c e l l  appears to have all the characteristics de- 

Absorptomter s 

The design of the IAlrs absolptometer - pH meter sensing unit  has been completed and 
the detailed prints are now being prepered. Since the combination sensing unit w i l l  
f i t  into the udstirrg pH monitor flow-cell housing, no design chatqe to the existing 
box is necessary. 

I A 300 mg. source of Americium-241 v ~ 8  purified, encapsulated and lnstaUed in a 
spare Purex-type source holder. 
thulium-170 source in the Recuplex absorptometer. 

This source will replace the presently used 

Ion Exchange Unit Controls 

Instrunrntstion fo r  tbe plutonium resin coluam is now coqlete,  
sources end ion chambers for  the column feed point and xlcp abrrorptmmters w l l l  not 
be installed until constmction forces have completed their work on the unit. 
i c a l  Developnt  personnel will sesist plant forces in start-up of the ion exchange 
unit. 

The gamm~ photon 

Chem- 

Pre1lmbaa-y checkdng of the lnstrumentation is nm- underway. 

Neutron Count- 

Chemical Developmnt is working Jointly w i t h  Fac i l i t i es  Engineer- in the instal-  
la t ion of a neutron monitor on the Task l supernate. A review of the design of the 
primary sensing elupaot by ExpsrimsnteJ. Physics sad clwmical Research revealed the 
need for  more shielding and a nndificetlon of the premplifier. A preamplifier de- 
sign eugg.sted by Chemical Research personnel is currently be- tested by 
Facilities Engineering. 

Pogo Stick No. 3 - -fer . This unit  has nuu operated 2400 hours and 
cont lpes  t o y a n s f e r  5-6 gpm s i n ~ c r e s s l n g  the internal bleed port from 1/8- 
to 1/4-lnch, 

1 2 4 9 8 1  I 
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The end of the stainless steel plunger has indented about two mils where it is im- 
pacted against the stainless rrteel seat. An Armco 17-4 PH plunger will be used to  
replace the 300 setria8 stakrlaea steel  0rigimU.y used. 

Glass Baaring Reteation. psrSr ~ U I  -8 be- have been  success^ fit ted 
into sfaLiLess rrteel h o u a ~  u 6 a  an interference f i t  of about one mil per inch 
of W t e r .  Ccmventlonsl shrink f i t  tecbaiques were wad. Acmealirrg the glass 
prior to ins+Ptt ion in the bar- housing reduces the possibility of fracture. 

Bearings installed in ~tahless  s t e e l  hrnrslngs did not f'racture when dropped seven 
feet to the floor (asphalt t i le  on concrete) repeatedly, 
concrete aad a fifteen foot drop to  an asphalt t i l e  covered concrete surface caused 
bearing fracture but not f'ragmntation. 

A ten foot drop to bare 

Tests. Dry  nan wear tests on seal rings f o r  a mchanical shaft seal have - shown lit e promise. A tun@en-carbide flame plated (Linde Air Products) stain- 
less steel ring versus 440 c stainless 8-1 was tested.  
surface exhibited f&lclng after about 30 hours operation at  a ring face pressure 
of 15 lb./sq.in,and a speed of 200 it./min. 

Tbs tungsten carbide 

Continuous Calciner Paddle Arme 

Stress analysis of the peddle anne to provide a -is for a new des- waa completed. 
This analysis considered the impsct load encountered CUI the paddle enters the paw- 
der. These caiculations shamd that the fatigue strength of the existing arm m y  
be exceeded during mFnral operations. Prewioue amalysla has apparently neglected 
the impact forces, thereby leading to the conclus.ion that during norme;L operatima 
the stresses are low. 
a factor of four has been prepared. There is a shear pin feature incorporated i n  
the design t o  protect the calciner shell from gross m g e .  

d 

Baaed on the new aaalysis a design stren&henlng the arms by 

Titanium W e l d i n g  

An "open-sir" technique waa used successfully to weld commercially pure tifxnlum. 
A fusion weld was used to join titanium flapges to  5/8-inch diameter titanium tube 
extensions on a "Dean Thermo-Penal" heat exchanger. 
blanket the work w i t h  argon vhile an inert-- arc-weldiag torch was used t o  m e l t  
the mt?taL. 
titanium welding process. To further reduce possible air contamination by cross- 
dra f ts ,  a V-shaped sheet m e t a l  screen was  erected around the work. The resultant 
weltis were bright and shiny, indicative of good ductile weld metal. 

A diffuser cone was used t o  

The dlfmer cone was previously developed f o r  use in a glove-box 

Corrosion Studies 

DgFtx Process. 
ing solutions simulating feeds prepared v i a  the -ex process was studied. 
phase corrosion rates of about three mils per month were obtained fo r  a chloride- 
f ree  boiling solution containing 1 M UIPB, 0.15 M HarO ) and assolved 304-L stain- 

centration to zero reduced the rate by a factor of two while t r ipl lng the chromium 
content more than doubled the rate. 
significant effect  on the corrosion rate.  

Liquid and vapor phase corrosion of 304-L s t a h l e s s  steel in boil- 
Liquid 

less steel corresponding t o  40 g of-the steel Gr 11 2 er.  Decreasing the HNO3 con- 

The presence of chloride up t o  0.01 M had no u 
Vapor phase rates were a l l  v e 6  low 

1 2 4 9 6 1 2  
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e ((0.2 mil/mo).  All l iqyld phage samples were attacked intergranularly. Corrosion 

rates for titanium under the s ~ m c  conditions were below the limits of detection. 

-lex A.ocess. 
c a U y  activated while in contact w i t h  boillng 1 M I Q F .  Begligible corrosion of 
the coupons was obt8lned I n  subsequent 48-aOur e-msures t o  bofllng 1 M NE@. 

Corrosion of sensitized 3044 stainless steel and of titanium in n i t r i c  acid solu- 
t ions containing law concentrations of fluoride was studled as a Aulction of n i t r i c  
acid and fluoride concentrations. 
tions studied are tabulated below. 

S+ninless steel (304-L) coupons were both anodically and cathodl- 

- 

Data obtained at the lower fluoride concentra- 

=03, E 
1.0 

1.0 

1.0 

4.0 

4 .O 

4.0 

10.0 

10.0 

10.0 

BaF, M - 
0.001 

- 
0.005 

0.01 

0.001 

0.005 

0.01 

0.001 

0.005 

0.01 

IpJrposure time, 
Hour 

~ 

19 

19 

7 

5 

5 

7 

7 

7 

7 

Corrosion htes, MU/MO. 
3Q4-L Titanium 

0.17 0.57 

1.72 2.19 

3.40 17.8 

0.70 5 017 

0.97 9-48 

2.06 56.8 

1.73 5 0 8 8  

4.61 17.9 

13.7 106 

In  all cases, 3&-L was more  res is tant  tr, co,=rosion than titanium. 
for  both 304-L apd titanium increased ragidly for fluoride concentrations above 
0.01 M (data not shoM). !be- data also point t o  the necessity for relatively 
coqpGte ~ ~ m o v a l  of fluoride following an epprsonium fluoride jacket remvu to  
avoid excessive corrosion of stainless s t ee l  i n  subsequent uranium dissolution in 
n i t r i c  acid. -rinmnts are in progress comparing cormsion of 304-L U 316, 
312, 309 scb, and C s r g e n t a r  20 steels under these conditions. 

Rates observed 

IZI a study of the corrosion of W-L staidless steel 
Jackets by anmmnium fluoride, coupons of 304-L were -sed to boUing solutions 
contakriag v"ying concentrations of (HH4)$rF6 apd NE4F t o  SimUrate expscted solu- 
tion composition at dii ierent  t i m e s  in the decsaning process. 
very low ((0.05 mll /mo)  for all solution compositions used. 

dissolution of zirconium 

Rates obtained were 

1 2 4 9 8 1 3  
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Sulfuric ALA - Nitric Acid Corrorrion. 
Showsd uade tectable corrosion 
conteialng 57 per cent BBO3 d-petr cent H@4. On -sure to 42 per cent 
H803-32 par cant E-4 solutiorrrr at 100 C, 6- coupna exhibited corrosion 
retea of 1-2 mils/lpo. when M i t i z e d  and 6.5-1 miI./mo. when annealed. 
b e t a  are pertinent t o  t3m problem of prepr ing  El?O3-H@O4 stripping solutions in 

Coupons of 3044 and >7 stainless s teels  
48 hour s t a t i c  inmrsion exposure t o  a solution 

These 

the purur: plalnt. 

Hw-52859 rn 

Ikteri8J.a of Con&ruction 

Paraslint RL). 
by b r a  and w, was teated by s t a t i c  imprsrsion at m o m  temperature. The mater- 
ial showed deflnite s i g n a  of softening and dissolution in carbon tetrachloride a f t e r  

increaoed in weight 4 per cent. Lass than 1 per cent w e i g h t  increase was noted 
aSter 17l days in 60 par cent n i t r i c  acid, 10 per cent n i t r i c  acid, 50 per cent 
caustic soda, hsxoas, aad dirrtllled water. 

A high malt- poiat (200 F) synthetic (Fischer-!bopsch) marketed 

1 Clsy and ia RaCuple~ CAX W 13 &yS. 17l in Purex RAX the v a ~  had 

BplsrplfLte 9 3  and 94~. V i n y l  chloride tank 1- meterials msauiru?tured by the 
Amhrcoat Corporation were tested by static immraion t o  determine the effects of 
irradiation. 

Di~nmmlonal Increase 
Elf03 loaoB Recuplex Furex Distilled 

e Material >Og ~4 CAX Hexone Water mx - - 
93y 1$ 0 0 0 l& 8 6  0 

Either of these materials appears comparable t o  Vyflex L-10 for  chemical compati- 
b i l i t y  o r  radiation tolerance. 

Blue -2. A pipe thread compound, marketed by the Crawford F i t t i n g  Company, was 
tested in a pipe joint  by s t a t i c  lnnaersion a t  room temperature for  29 days. Tes t  
solutions were 60 per cent n i t r i c  acid, 50 per cent caustic soda, cerbon tetra- 
chloride, Recuplex CAX, -ex EAX, and hexone. The joints broke easily. The ma- 
terial was unaffected by all solutions except hexone, which dissolved it. 

Rgntex Tape. 
less steel pipe and t e s t e d  by s t a t i c  immersion a t  room temperature and in the vapor 
above the solutions. 
50 per cent caustic soda and distilled water for  42 days. 
started separating from the pipe af'ter 1 hour in carbon tetrachloride and Recuplex 
CAX, 1 day in 60 per cent n i t r i c  acid and 30 mlnutes in  hexone. 
Purex HAX separated from the pipe after seven days immersion. 
the tape as well as the adhesive. 
acid,  carbo^ tetrachloride, o r  hexone, the sample in each vapor loosened. Vapors 

A product of Johns-Mansville was applied t o  short lengths of stain- 

The immersion samples withstood 10 per cent n i t r i c  acid, 
The immersed tape 

The sample in 
Hexone dissolved 

u After 1 day in the vapor above 60 per cent n i t r i c  



d above 10 per cent n i t r i c  acid, 50 per cent caustic soda, or P u r a  HAX did not affect 
the adhesion of the tape to  the pipe. 

The results of the tests are tabulated below: 
Dura;t&on 

Coat- Solution R e e u l t s  , of test 

Plas t i te  5122 6@ n i t r i c  acid Dissolved 1 hour 
2 days Plse t i te  no0 60% n i t r i c  acid Swelled severely 

P lse t i te  'i?u Carbon tetrachloride No effect 39 &YS 
P l a s t i t e  7322 60$ nitric wid Smlled severely 2 says 
Plastite 71122 Carbon tetrachloride No effect  39 dws 
Plaetite 7233 &xone No effect  39 aalrs 

ThC prim cocrtlng unde khe three samples tested in n i t r i c  acid was completely re- 
sistant to the acid for 39 days. 
ness of 0.2 to-0.5 nrila. 

Subsequent tests indicated a prlmer costing thick- 

P las t i te  7lO0, '7lU. and 7122 are  epoxy-phenolic coatings, 7l33 is a modified epoxy 
and 5122 is e phenolic-epoxy-furme combinetion. Az1 are suitable for  f i e ld  appli- 
cation and vizl cure at room tapsratwe. L-/ 

Carboline 27lO. A hypalon rubber based costing menufactwed by the Carboline Company 
wa8 tested by static iipmcrsion at  room temlperature in the usual solutions. .The 
saolglcs were prepred  locally in the! Technical Shop. The pr-r epd first coat of 
the system went on quite w i l y  but did not cover  we^. After a 48 hour drying 
period a second coet wats attempted. 
the coupons vas pin hole free. 

!be second coat "lifted" the first. None of 
Results of the inaPersion test are tabulated below: 

Tes t  
Solution Results Duration 

60$ n i t r i c  acid 
lo$ n i t r i c  acid 
SO$ caustic soda 
Carbon tetrachloride 
Recuplex CAX 
AuwrEAx 
Hexone 
Disti l led water 

Blisters, general 
Bo effect  
100 ef fec t  
Coating septmated 
Coating separated 
C o a t i n g  separated 
Primer Dissolved 
No effect  

A 88qI.e i n  the vapor above 60 par cent n i t r i c  acid failed by blistering in  7 ' W s .  

1 2 4 9 8 1 5  
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Dissolution of Zircaloy-2 By BplpolriUop Fluoride 

DecleddJmg of uranium 1ps.i;a3lurgically bonded to  Zircaloy-2 was studied. me fuel 
element wed for this study conaisfad of a 0.57-inch diaamter byl.5-inch long 
uranium cylinder clad In a 30 m l l  Zircaloy-2 jacket. The ends were closed by means 
of 0.5-iaca thick Zircaloy-2 NugS welded to  t he Wrcaloy-2 jacket, which over- 
lapped the end plug8 by 0.2s-ipCh a t  each end, The jacket had been fabricated of 
graphite-melted Zircaloy-2 (vintaga 1951) and the end caps of arc-malted, reactor 
grade Zircaloy-2. T!he el-nt MS beta heat treated (1.5 minutes in 710 C salt 
bath), quenched, and then autoclaved for  100 hours in 350 C water. The surface 
af%r autoclaving waa not at a l l  uniform in appearance, different axeas be- 
different shade6 of gray or  black. 

011 -sure of tha e-t t o  boiling 6 M =4F, much mre attack was observed on 
the jacket surrounding the uranium thap Zn %he end cape. Tha most probable sqlan- 
ation for this at the present tirne is thh fact tbst an inferior grade of Zircaloy-2 
was used f o r  the jacket. Further -rimants are planned employing arc-malted 
Zirca~oy-2 throughout. 
completely dlasolved, leaving. the cylinder of W u m  and the two end caps. 
reaction wae continued for a total of 6.9 hours, at the end of which time 99.3 per 
cent of the Zircaloy-2 had dissolved and about two  per cent of the uranium had 
reacted. 
of 7.4 and contained about 0.5 per cent of the tow uranium. 
solution, however, contained only O,& per cent of the total uranium and 57 per 
cent of the total zirconium. 
iment, thus perhaps decreasing the value of the results, but it is f e l t  that they 
are s t i l l  of interest .  This experiment did serve to  emphasize the problem of end 
caps, which had not previously been considered. Thus, the relatively lwge  axmuat 
of Zircaloy-2 in  the end capa necessilates the use of larger volums of deem 
solution thereby increasing the uranium loss; also the l o w  surface t o  mass ra t io  
of the end caps (as compared to jacket walls) necessitates longer times f o r  the 
dxssolut,ion of a given w e i g h t  of Zircaloy-2. 

45 minutes in the eummnitmr fluoride, the m s  were 
The 

The hot jacket solution had a (calculated) flwride to zirconium ra t io  
The cooled jacket d 

h e s s i v e  evaporative loss occurred during the exper- 

An i n t e ree tbg  observation made during the &cladding of this metallurgically bonded 
fuel element was that when the uranium cylinder became coated w i t h  the green fluor- 
ide salt, the Zircaloy-2 end caps became encrusted with a dark-colored coating. 
Thus, the formation of a m2xed Sn-U(IV)-F' coat w a s  inferred. Analysis of the dark 
coating on the Zircaloy-2 showed it t o  contain 59 per cent uranium (mUF = 68 

(WS. = 17 g, area = 13 em2) was exposed to  boiling 6 M NH4F saturated w i t h  uranium 
(IV) and the rate of weight loss was determined. W- weighing6 were perfornred on 
the coated piece, c m  being taken t o  r m v e  as l i t t l e  of the coat as possible in 
the rinsing and drying steps. 

per cent uranium). To better study t h i s  effect ,  a rectangular coupon of z ircaloy-2 

The data indicate identical dissolution behavior as in earlier experiments not 
involving uranium ( I V )  during the first 50 minutes exposure to  boiling 6 
during which tinre about eight grams of Zircaloy-2 was dissolved. As the digestion 
con$inued, however, the sample in ccntact w i t h  the solution saturated w i t h  uranium 
(IV) l o s t  weight at a lower ra te  than had been obsenred i n  ear l ie r  experiments i n  
which uranium (N) was not present. 

W F ,  

4 



u After U O  minutes exposure to the solution saturated with uranium (IV), the sample 
had l o s t  9.5 grsnrs and only 9.6 grams &ter 150 minutes. 
coating effectively stopped the dissolution a t  a fluoride t o  zirconium mcle ra t io  
o f  about nine as campred with about six i n  ear l ie r  runs in which uranium (IV) was 
not present. 

Thus, the protective 

gryPton-85 Recwery h e s s  

I n  view of the potential f o r  widespread application of krypton-85, a f iss ion product, 
for use in cer ts in  tspes of signal lamps, study of pract ics l  processes for  the re- 
cove-ry of this active p s  frolp W o r d  separations plm-bs' dissolver off-gases was 
initiated. Application of vrrriations of the process involvikg low tenperatwe 
scrubbing, absorption and fractionation from liquid nitrogen, and recovery on s i l i c a  
gel was given attention. Although such processing is considered technically feas- 
ible, it is expacted to be costly from an insts l la t ion s tandpint .  The intentional 
dilution of dissolver off-gases w i t h  large quantities of air which enters around 
the exist- loose-fitting diesolvsr charging hole covers contributes signif'icantly 
t o  the need for relatively large size aad thus costly processing ewpmmt. 
advantageous prodificrstions t o  tht new dissolvers required f o r  '%"-metal and power 
reactor fuel elements to control and minimize air In-leaksge are being factored 
into this study. Although the thought of mamafactwing substantial quantities of 
l iquid nitrogen may be disconcarting, it is recognized tha t  poteatials exist fo r  
advS0;tageous use of oxygen in the n i t r i c  acid recovery system and for excess ni- 
trogen i n  the inert gas system at Redox. 

Possible 

Anion Exchange Process fo r  PluAnnium Recovery 

Further studies were carried out on the anion axchauge absorption of plutonium ( IV)  
from metal n i t r a t e  m e d i a .  
at 60 C from 3.75 
gave a capecity of 98 mg/d resin at  50 per cent breskthraugh. NO resin shrinkage 
occurred on losding, but shrinkage did occur during the following 7.2 M RBO wash. 
This resin loading indicates that anion e x c u  at elevated tampera&e c d  be 
successfully used t o  process metal nitrate soiutious such as Recuplex type material. 
A resin loading at 60 C was made using a Recuplex feed solution wtthout additions 
or  adjustments. Insufficient feed was avaiiable fo r  complete column loading, but 
it appecs that the resin capacity is qui*& satisfactory. 
absorbable plutonium was observed. The Rectplex feed used-in this run contained a 
considerable auntant of gelatinous precipizate which interferes w i t h  column operation. 

!be s t ab i l i t y  of Dowex-1, X-4 (50 to 100 mesh) in 7.2 M EU03 at 60 C is being stud- 
ied by hold- saa@es of the resin at  60 C in 7.2 M a03 for prolan@ periods. 
It is expected that the experiments w i l l  show mre - m e  than will be observed in  
column operation becauae of the buildup of n i t r i t e  i n  the batch type sxperimSnt8. 
The alpha radiation dosage to resin loadud to 100 mg pu/ml was ca lcda ted  t o  be 
equivalent to about 7 x lo7 roentgens/mnth so this is expected t o  cause as much 
or  more resin damage as the chemical attack. R e s i n  loaded t o  100 mg Pu/ml for  six 
months was found t o  have i ts  physical properties damaged beyond usefulpess. 
annunts t o  4.2 x 108 roentgens of alpha radiation. 

W 

of a 45 cm column of zkvex-1, X-4 (50 to 100 mesh) 
Ca(B03)2 - 0.5 m03 - 0.6 $1 Pu at a flow of 14 d/min cm2 

No waste loss due to non- 

This 
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A bstch of a lldx Dmr resin (Dowex 21 E, 50 to 100 mesh) was received. Its chemical 
and physical behavior were round to be nearly identical  to D O ~ X  1, X-4, (50 to 100 
mesh). 

lbqswtnmntal etucUe8 hsve bees initieted to evaluate the effect of degraded or  solu- 
bilized aalon crrcharrgh resin on Furex solvent extraction performance. 
jected Pur= IrhQea II m t ,  ubat4e froat t b  adon exchsnge plutonium concen- 

- t ra t ion atsp will be blended with second-cycle solvent extraction wastes, concen- 
trated, aad backcycled to the EL(L column as the 3UB stream. 
Eroducts which survive the concentration step will enter the HB column. 

&ellminary data indicate that recycled waste from the plutonium anion exchange 
column (nu) is capable o f  exerting an adverse effect  on decontamination and column 
operation. 
vas increased about two t o  three fold when the acid had been digested w i t h  Dowex-1, 
X-4 f o r  70 hours at about 60 C. Tim effect of the digestion on fission product de- 
contamination ~8 studied bs blendiq equal volumes of the 7.2 M EWO3 a d  HAF made 
from 0.1 per cent dissolver solution, contacting this mixture z t h  an equal volume 
of 30 per cent TBP in purlfled Soltrol, snd scrubblng the resulting organic phase 
three times with equal volums of synthetic X R  (0.07 - M U, 2.4 - M HAO3). 
ing &anmra decontamination factors were as follows: 

I n  the pro- 

Thus, resin degradation 

Tbn vibrational. disaqaging t h e  of 7.2 g EWO3 versus 30 per cent TBP 

The result- 

Freeh Acid Acid Digested with Resin 

u 11F on initial content 410 270 

I@ after three scrubs 30, OOo 3,000 

It should be recognized tha t  these t es ta  represent a much -re severe condition 
than should ever be encountered in the plant. 
t ion products should be much l m r  in the stream that w i l l  be recycled i n  the plant 
since the exposure to the resin w i l l  be much shorter and the recycled XAW will be 
diluted by a factor of 20 or  more  in the EA colturm. 
atudy th i s  effect  under conditions more nearly approximeting steady-state operation 
i n  the plant. 

The concentration of resin degrada- 

Experiments are planned t o  

Flurex Developnent 

Eqerimbnts reported last month Indicated some transference of nitrate ion from 
the feed compartment, through the cation permeable membrane, into the  catholyte 
compartment. 
able, further experiments were conducted to determine mre accurately the magnitude 
of nitrate transfer. In  long tarm (26 hour) runs under conditions simulating 
Flurex feed chamber and cathode coqmtment condi t ioy average transfer of n i t r a t e  
through a Permutit 3142 cation membrane was 2.3 x 10' 
constant (within expcrimentsl e r ror )  over the run period. 
the transfer of n i t ra te  through a Nalfilm 1 cation was necnrly identical to  that fo r  
Penmutit 3142. 
much higher than for N a l f i l m  1, these data indicate t h a t  migration of n i t ra te  into 
the cathode compartment is not due t o  seepage but rather by transfer w i t h  uranyl 

Since high concentrations of nitrate in the catholyte are objection- 

g / q  min. The rate was 
Under the same conditions 

Since the hydraulic permeability of the  Permutit membrane is very 

- ion. 
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W Although the transfer of nitrate relat ive to uranium is low (E. 0.013 eq. IPO+O~ 

U transferred), the concentration of n i t ra te  in the catholyte nay become, i f  not 
somshow remved, appreciable i n  an operating c e l l  due to  recirculation of the 
catholyte. 
to keep uraniumlosses low, if no back-transference of nitrate from the catholyte 
t o  the feed chamber were to occur, n i t ra te  transferred into the catholyte with 
m i u m  could accumulate t o  produce concentrations as high as 3-4 molar at 
equilibrium. 

Calculations show that, because of the very low catholyte bleed required 

Mechaniame by which n i t ra te  ma,y be removed from the catholyte include back-trans- 
ference t o  the feed campsrtmcnt because of less-than-perfect permselectivity of the 
cation membrane and reduction t o  hydroxylamine a t  the catbode. 
f r o m  determinations of nitrate backtransference VS. catholyte n i t r a t e  concentration 
indicate that the rate at  which n i t ra te  leaves the catholyte by back-transfer w i l l  
equal the rate a t  which it enters w i t h  uranium when the catholyte n i t ra te  concentra- 
t ion i s  about 0.1 E,  assuming no other prbcesses contribute to the transfers. PO- 
eible reduction of n i t ra te  at  the cathode has not been investigated. 

Preliminary data 

In support of a proposal to use an mmmiium c i t r a t e  solution as axaolyte i n  a Flurex 
ce l l ,  a study of bnck-transference of sasmonium ion through three comercially avail- 
able anion permeable nvmhranes (Permutit 348, Nalfilm 2, and miepton AR-lll) was 
made. concentration (0.05 t o  0.25 E), temper- 

of ermponium ion was about the 88me fo r  the three membranes when under equivalent 
conditions. 
hydrogen loa  among these three mMbranes. 
anapoaium ion baek-transfer relat ive to n i t ra te  while increasing c e l l  temperature 
decreased it. 
10-5 ~/~IuP-. min. On the basis that, at equilibrium, any ammonium ion entering the 
feed chamber from the anolyte nust ultimately go on through the cation membrane t o  
the catholyte, back-tmnsfer of ammnium ion of tbe m p i t u d e  obsemed would account 
fo r  an overall loss  of current efficiency f o r  uranium transfer ranging from three 
t o  eight per cent. 

Variables studied were anolyte QIfO 
aturc (30-60 C ) ,  and mcmblgllc current densi 2 y (0.5 and 1.0 -/in2). Back-transfer 

This confinas other work showing l i t t l e  difference in back-transfer of 
Increasing current density increased - 

Back-transference rates observed ranged generally from 2 t o  5 x 

I n  an attempt t o  determine the contribution of hydrogsn ion, introduced w i t h  the 
feed and transported through the cation permable numbrane, t o  the overall loss  of 
current efficiency for uranium transport, a series of runs involving calcium ni- 
trate solution as anolyte is i n  progress. 
cations from the anolyte t o  the feed chamber is insignificant. 
made w i t h  a feed solution 1.93 M in UlOB and 0.02 M acid deficient. 
ciency fo r  uranium transport wa; about 90 per cenX. 
chieve greater than go per cent current efficiency for uranium transport (even w i t h  
no loss due to  cations coming from the anolyte), significantly acid deficient feeds 
are required. 

Under these conditions, transport of 
The first run was 

Current effi-  
mus it appears that, t o  a- 

Neptunium Recovery 

Gassing continues to be the major problem in the application of ion exchange to  
the isolation of neptunium from Purex plant wastes. Good results were obtained 
when the Savannah River “heat k i l l ”  techniqye we8 applied t o  synthetic solutions. 
However, when a boiled down plant 2DW solution was similarly treated, gassing 
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occurred in the coluam and resulted in plusgiag after about an hour. 
that th is  pny be due to organic degradstlon products formed during boll-down or  
to comaion products (or other trace impurities) which were not present i n  the 

It is thought 

synthetic 8olutiooa . 
U03 Studies 

Pre6sUriZad Feed Sysfam - C m t i w n u r  Calclner 

Developiwnt and dclponetzution of a pressurized, hl& temperature feed system fo r  
the contlnwus UlCH calciners has been continued. 
approach are: 

Potential advantages of this 

1. Increased throughput because 25 to 30 per cent of the heat necessary for  
calcination is added with the feed. 

2. Improved react ivi ty  cbanrcterlstics of the oxide bacause of =re rapid 
calcination . 

!he 222-5 laboratory scale continwus calclner has been modified so that either 
URH (mop. 60 to 72 C )  o r  UFP (m.p. U3  to 140 C )  can be fed to th8 system at a 
pressure of 700 psig. 

To d a t e  two successful have been made, one of 3-1/4 hours duration in which a 
feed correspoadlag t o  U02(l!if0~)2.5.2E@ at a temperature of 225 C and pressure of 
450 psig vas fed t o  a bed ham tempratures of 270 C at  the feed point and 350 C 
at  the dirrcharge point. The second run was under similar conditions except it was 
of 4-1/2 hours duration, the feed cort-esponded t o  U02(lY03)2.5.5H20, and a feed l ine  
temperature of 240 C was lpsintalned. 

i /  

The fin& product of the first run herd 8 high teqerature reactivity ra t io  ten per 
cem greater than a sample of p a t  product; however, comparison with base l ine  runs 
in the same equipment w l U  be necessary f o r  accurate evaluation. 
rate under similar bed temperatures was 45 to  50 per cent greater than w i t h  the con- 
arm),ional equipment. 
eq la ined  by less heat loss associated with the pressurized feed system. 

The production 

The fact that this is a greater improvement than expected is 

REACTOR DEpeLopMEloT - 4000 moGRAM 

Processing of PRP Fuels by Anion Exchange 

Two runs were &e at elevated temperature to evaluate the decontamination potential 
of the anion exchaage process for PRP fuels. 
Dowex-1, X-4 (50 to 100 mlsh) in a bed of 4 nnn diameter, 1.9 cm deep. 
Run 4 was 7.3 M FINO3 6 g/l Pu(IV) spiked to 1.4 x lo9 r/m, m l  Zr-NII act ivi ty  wi th  
a r a d i o k r c o n h u  solution prepared by extracting Purex dissolver solution with 
!EA. 
act ivi ty  was due t o  the niobium-95 daughter. 

The resin used in these runs was 
The feed in  

The spike had aged sufficiently that about ten per cent of the t o t a l  gamma 
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i-/ . !Che feed in Run 5 w&8 7 -2  M BaO3, 100 g/l U, 0.44 s/l Pu(IV) spiked t o  1.2 x 109 r /m,  
nil 2r-n and 1.5 x la8 r/-, m ml Ru-Rh with Purut dissolver solution and was thus 
about ei&t per cent of Furex feed ac t iv i ty  level. 

Decontamination r ed . t8  obtained on loading the column to essentially complete 
breakthrou&, washing the loaded resin with 7.5 M H1oO3 aud eluting the plutonium 
product in 0.35 5 EN03 were as follows. All ope'Fations were conducted at  55 C. 

Total Wgsh ?u Concentration Arithmetic Decontaminstion 

(Feed t o  Product) Gross Zr-mb . Ru-Rh 
Volume Factor Factors - - - Run (col. vols. 1 

4 40 4.2 7500 8400 --- 
5 60 37 5550 44-00 1.1 

(a) Ru not detected in gama scan. 
limit of &smma spectmmter,  f ive  per cent of total gamma. 

Mininuam d' reported based on detection 

Plott ing the logar i thym of the &srmps ac t iv i ty  in grab e w e s  of effluent wash solu- 
t ion  versus the total volumc of waeh solution prraeed through prior to collecting the 
w e  yielded a s t ra ight  line in  Rurr 4, the gaxmm a c t i v i t y  in the effluent wash 
dropping from 8 x 107 GSC c/m, a initially to 2.4 x lo4 after 40 column volumes. 
This indicates that a higher decontamination factor could have been obtained in 
this mu w i t h  more prolonged washing. 

In Run 5, however, the ac t iv i ty  in the effluent wash decreased from 108 GSC c/m, 
ml initially t o  lo6 GSC c/m, ml at ten column volumes but t b n  leveled off and de- 
creased to only 3 x 105 GSC c/m, m l  after an additional 50 column voluaaes. 

u 

There is evidence that solid material of high specific act ivi ty  was filtered out 
on top of the resin h a  Run 5. It is felt that slow dissolution of this material 
i n  the 7.5 M HBO3 wash solution may be responsible for the observed leveling; off 
of the wash-curve in this run. 

Impregnated Graphite Studies 

Plutonium impregnated in graphite was successiully converted t o  811 aqueous solution 
by burning the graphite in air a t  900 C, dissolving the Pu02 in Arsed potassium 
pyrosulfate a t  600 C, and dissolving the m e l t  w i t h  n i t r i c  acid. The reactions pro- 
ceed smothly and rapidly and may have application in a processing cycle. 

I 
- --- 

. .  . . . .  . . .  i .  . . 
I 

I 

W 
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, 5 bnogpnaity of each pour uaa excellent; however, VaFlatioP of hsavg ximtal con- 
tent between brkhe8 waa evident. This is believed due to the matbod of additlonu+4 
o f  the reactants which could permit the oxide t o  escape the cryolite layar and sinkl 
to  #a bottom o f  the SLPplirrrnn where its reaction rate would be much inhibited. The 
effect on batch uniformity of pm-- and pressing the cryolite and oxide, aud 
of more vigorow s t l r r i n g  vlll be studied. 

'Phe use of a valve f o r  bottom pouring the msl t  proved unsuccessful, and th i s  tech- 
nique w i l l  be abandoned in favor of tap pouring or  ladling. 

A topical remrt, HU-5246l, c o w i n g  cryolite studies t o  date hea been written. 

A.agaration of Uranium R i t r i d e  

A 50 grambatch of UIf haa been prepred 
tion (by Ceramic ~us l  Devdopnent) as a 
nitrided t o  U$3 at 900 C and converted 

Plutonium Oxide Fuel Materials 

f o r  bismuth slurry studies and for evalua- 
possible fuel moterial. Uranium metal. was 
t o  ULO by heat- to 1200 C in  vacuo. 

Scouting eqerlments were performed on the preparation of PuO+4gO type Puel mater- 
ial by both mhchenical and chemical means. In exprtrFments in the former category, 
uranium dloxide was used as a stand-in for plutmiwn dioxide. Uniform nrixing in a 
tWi0 shell dry blender was obtained in thLzy minutes of blending, aadthe mixture 
was free flowing. 
p=cduce a free fiowiag powder nor was the 

This type of mlxing  is rocommnded since balJ. milling did not 
uniform. 

A satisfactory product was also premed chemically. 

tonium nitra%, aad the solution was then neutralized w i t h  ammonia3 precipitate 
+he oxalates of magnesium and plutonium. The light green coiored precipitate was 
f i l tered,  air dried, and calcined at  700 C for t h i r ty  minutes. The product was a 
l i g h t  free flowing powder, except for a few lumps which were easi ly  powdered in  a 
mrtaz. 

A slight excess of oxalic 
mid w a ~  added to e SOlUtiOn of 1 lQ(B03)2, 1 5 EN03 co&iain- 10 g/l plu- 

Isotopic Composition of Recycled PRP Fuel 

Cdeulations made earlier on the isotopic composition of the recycled plutonium 
PRf fuel we-- reviewed and rechecked by others, as w e l l  as the originator. These 
calculations were substantiated and are considered t o  be highly useful in physics 
as well as chemical processing studies of the reactor and the cycle. The results 
showed that, v l th  processing losses as l i t t l e  as one per cent, fuel  could be re- 
cycisd indefinitely since the "high isotope" fuel continues t o  have adequate reac- 
t iv i ty .  
w'bich the reactivity of the composition is s t i l l  adequate for power production. A 

The objectiooable Pu-240 and Pu-242 contents reach equilibrium values a t  

~ E C ~ ~ ~ ~  BEN 
report covering these calculations was issued 

u 
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PRP Are1 ProcessinR - Hot Semiworks Flowsheets 

I n  continuation of the study of the processing of PRP fuel  elements i n  the Hot 
Semiworks, flowsheets fo r  the Pu-AI. elements and the U 0 2  elements were developed. 
Major equipment changes necessary f o r  such processing were determined. 
draft document was prepared t o  present the flarsheats, along w i t h  suggested i tems 
for  research and developmsnt. For the plutonium fuel elements, uranium is proposed 
as the necessary diluent in the flowsheet u t i l i z ing  30 per cent TBP as the solvent. 

A rough 

Environmental and Radiation Chemistry 

Gama ray epactroBpttric massurements on vegetation, milk and an employee show radio- 
isotope concentration resulting from u e  of FFeaklin County Irrigation Distr ic t  
water which oms from the Columbia River below Hsaford. Grass contained 82.9 x 
10-6pc/g k g 5 ,  U x 10-6pc/g Cr51, apd 2.5 x lO-6yc/ Sc46. from a cow 
pastured t the gram saerpling site contained 4.88 x l O - f p / m l  0.042 x lom6 

p / m l  Ih5&, and an indication of Cs137. An employee who haa drunk about 700 ml of 
this per day f o r  about one and one-half years contalned aa ertimsted 0 . 0 3 7 ~  
of Znw Weasurements of radioisotopes in fruits and vegetables from this area 
are in  progress, and the values obtained to  date are included in the folloxing table. 

Rad.ioisotope (pc/ ml x 1061 

String Beans 4.01 0.19 0.067 0.10 0.066 

* Resent,  but quantity not yet determined. 

Some radiorutheniuma were detected but are not reported since they may not be re- 
presentative because of probable loss on sample ashing. 
fo r  these isotopes are low they provide information relat ive to uptake and retention 
of radioisotopes introduced into the r iver  as a result of reactor operations. 

A s t u d y  was made of the increased sensi t ivi ty  of the I1p in vegetation procedure 
which would result fiola doubling the sample size snd increasing the crystal size 
from 3" x 3" t o  5" W t e r  3" hi& The counting efficiency for I1s is increased 
by a factor of 1.7 by increasing the sample size from 150 to 300 grams. An in- 
creased sensi t ivi ty  of a.fector of four for I1a is obtained using both the 300 
gram sample and the 5" x 3" crystal .  Since background and Coxupton counting rates 
from other isotopes present i n  the samples also increase when larger crystals are 
used, the increase i n  sensi t ivi ty  f o r  113 using the 300 gram sample and the lsrge 

While the values obsemed 
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c-k. is o w  a ractor of two to three rather than four. spacial shielding and 
iarrtzum8nta.l techuiquhs to rsduce baclcgrouds and Compton contributions will be 
necessary to bring about a fwther increase in sensit ivity.  

Fo 

internal coswerrion el+rcms. The high ger cent o f  internal conversion requires 
that a l l  valuer Wed on Plica VinQW cotlntiug be divided by a ractor of 1.92 in 
conwmtirrg iroos the calculated Plica window disintegration rates t o  true disintegra- 
t ion rates. Other radioiaotopas will be studied to determine if similar  connection 
ractors are needed. 

‘I(couatlag QtermImtioPro o f  Ep239 ham shown that all calibration v s l w a  for  
Rg 8% lraQ by mica window cauntlng are in e o r  &e to  lack of correction for  the 

V a J u e s  for the fraction of tba energy tmitted by a homganeously distributed 
spherical source of P32 whlch i a  abwrbed in the sphere itself were determined 
for three eizes o f  @mres. The values obtained w i t h  95 per cent confidence 
l imits  are 0.951k 0.009 for a 2.22 cm d.lruarter q lmw,  0.95  f 0.035 for  a 1-91 cm 
sphere and 006 mlue of 0.792 for a 1.59 cm diametar sphere. These values were used 
to test the val idi ty  of the two theoretical equations for  absorbed dose proposed by 
Roesi and =is and Umtnger. The results indicate thst the theoretical equations 
uuderestinmte the integrd do- absorbed by as much as 12 per ceat. 

Studies o f  the relat ive ab i l i t i e s  o f  cheyulcal compounds to protect the dye, erio- 
glaucine, from chemical chenge dua to irradiation of diJ.ute dye solutions show 
evidence that this a b i l i t y  is related to the electron density that can be made 
available to carbon atom w i t h  bound hydrogen atam in the mlecule. 
s is tent  with the ides of protective ab i l i t y  as competition for the H02 radical 
f o m d  in water by the irradiation and may allow m r e  eff ic ient  protective agents 
t o  be selected through the use of the theories of charge densities within organic 
molecules. 

- This is con- 

special Geolouical Studies 

Good progress was made on the CA-700 drilling project by the Geological Surrey and 
the drilling contractor, w i t h  about lb00 feet drilled. 
c a l  Survey crew is planned for  the inmediate Future; the remaining crew will be 
retained as long as work is available. 
nology wells will be by fixed-price contractors. 

Reduction to  one Geologi- 

Future dr i l l ing  on Chemical Effluents Tech- 

The procurement of logs of recently drilled wells i n  the Columbia Basin Irrigation 
Project east  of the W o r d  Works, together w i t h  previously available data, permit- 
ted the construction of an improved contour msp of the surface of the basslt, &8 

well as providing usef‘ul data on the attitude of the Ringold formetion. 
data plmit ted a better evaluation of the potential effect  on the W o r d  Works of 
the proposed Richlaad Dam than previous data by better defining the types and 
depths of the various geologic units at  the dam site and at the affected reactor 
areas. Ground water problems at  all sites of concern are accordingly now better 
appreeiated. 

These 

9.s 
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Geology and Eydr o l o a  W 

Data from recently drilled wells i n  the Columbia Basin Irrigation Project, east  of 
the W o r d  Works, provided data on the configuration of the basalt surface, con- 
finning the previously conceived structural concepts of the Pasco Basin area, and 
permitting the constnrction of a revised map showing the suTace of the basalt in 
that Basin. 
at t i tude and sequence of the basalt f l o w 8  such that the possible disposal of l iqu id  
radioactive wastes w i t h i n  or  beneath the basalt flows may be better appraised. 

Stratigraphic data from wells dsep in the basalt also clar i f ied the 

Further study of the variables associated with unsaturated flow phenomena were 
designed to  evaluate the applicability of the data obtained t o  date t o  f i e l d  condl- 
tions. Specifically the application of the modified Darcy's equation to vert ical  
uneaturatetd flow and to unsaturated flow through very fine-grained material waa 
studied. freviously the moisture content -ne& in the equation was determined 
to be 3.93 f 0.5 on the 95 per cent confidence level. 
horizontal flow in uniform-sized, washed sand. 
f low was messured resulfad in the average values of 3.91. 
a very fine-grerWd soil resulted in the c value of 3.96. 
data substantiate the constsacy of the exgonent over a wide variety of conditions 
and jus t i fy  the application of the equation t o  act& field situations. 

This value wl~li obtained fo r  

A singlt test ut i l iz ing 
It is f e l t  that these 

S i m i l a r  tests in which ver t ical  

Gelling of wastes 

Further tests were parformed to evaluek the necessary conditions for dispossl of 
aluminum coating waste by gelling w i t h  sodium s i l ica te .  
s i l i ca t e  to aluminsk in the waete solution to yield a firm gel  was confirmed to be 
about 2:5. 
formation of a non-granule gel. 
is not present does not incorporate sll of the l icpid of the waste; this would tend 
to defeat the purpow of the gal method of ~Usposal .  Suitable gels may be formed 
from duminum eolutiorre ranging from 0.3 to 0.6 molar. 
in which the alumhum 80lU'ti018 was added to  the silicate solution rather tbaa the 
reverse. It was found that satisfactory gels could be formed ei ther  way but that 
the necessary compositions apd geYing times were different. 

A gel forpled from 40 ml of coating waste stood above a soil column for four months 
during which time liquid "bled" from the gel into the soil. 
entering the soil was sufficient to w e t  30 inches of the columaa. Upon sectioning 
the s o i l  column it was found that 2.8 per cent of the &go, 2.2 pes cent of the 
Coa, and 3.2 per cent of the Cd37 in the gel hsd entered the soil column. 
of these isotopes were found througaout the soil column indicating very l i t t l e  
adsorption of the material draining froxu the gel. 

lzle optlmum ra t io  of sodium 
b-/ 

A large excess of free caustic is needed in the solution t o  assure the 
The granular @ formed when this excess caustic 

Experimhnts were conducted 

The smount of moisture 

A l l  

s o i l  Chenastry ana Geocbamiatry 

A laboratory study is in progress to  &termhe the mtchanism involved in S r w  uptake 
on calci te  and other mlnerals in the presence of phosphate ion. 
reaction mechanism indicated is the groxtb of a strontium hydroxy apatite structure 
on suitable nuclei on ca lc i te  crystal  surfaces. 
also permit the 

The mst probable 

Since othhr carbonate minerals 
of strontium i n  the presence of phosphate ion, it is probable 
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that the nuclei  are aasociated with carbonate posit ions in the crys ta l  l a t t i c e .  
The reaction is of a non-eqyilibrium type and aggesrs t o  proceed with strontium con- 
centrations Wow that liplj=t;4d by the solubility of the hydroxy apatite. 
t i on  is not reversible, skce very l i t t l e  of the strontium thus attached is re- 
mwad by leaching w l t h  d i s t l l l s d  water o r  allrdLs.nL solutions. Thus, the reaction 
saams to be other tbsra a 8-e adsorption procesa. 
anlam ia actursly 6-e precigitatlon, the hydroxy apatite so lubi l i ty  being ex- 
ceeded by the effect of dlsrrolved calcium. The size of the c s l c i t e  c rys ta l s  in 
the smtem affects the rate of strontium removILJ. during the ear ly  stages of con- 
*t, but the degree of renmml. af'ter a long contact tlm appears t o  be indepen- 
dent of calcite grain size. 

The reac- 

It is possible t ha t  the mech- 

'phe calcite-strontium-phosphate reaction was studied i n  an e f f o r t  to identify the 
compound forapbd. 
phosphts solution trsced vlth P32. Phosphate ion was reroved from solution xy the 
c a l c i t e  at a rate of a b u t  3 per cent per day. 
with untxaced msphsta solution for two weeks waa exaaibed by x-ray d i f f rac t ion  in 
821 attempt to  ident i fy  phouphate minerals produced, but none were ident i f ied.  This 
latter experinmt w i l l .  be repeated w i t h  calcite in the form of icelaad spar t o  avoid 
the impurities associated withllmestone. 

A laboratory soil coluarn test of the effectiveness of c a l c i t e  f o r  remoping strontium 
from synthetic wastes WBS performad. A 3 M sodium n i t r a t e  solution containing 0.1 M 
tri-sodium phosghate and 2 ppm of s t r o n t i 6  treced with SrgO was passed through a 
crushed limestone bed. 
synthetic waste through the bed without a detectable breakthrough of radiostrontium. 

C a l c i t e  in t& form of limhetone was contacted w i t h  a 0.01 M 

Litmstone treated in a similar way 

- 
It w88 possible to  pass as much as 70 colurrm volumes of the W 

Fie3.d Appara tus Development 

Equipment and material for shaped charge well perforating is urpected early in 
October. -ts were mede f o r  storage of charges, pr'surrord, and detonators 
in an i so la ted  building in the old W o r d  townsite. Suitable isolat ion of deton- 
a+&rs w i l l  be provided. 

Assistance wa8 provided for fluorescein dye tracer tests. 
feed rate was provided by means of a vacuum f l a w  control system. 

A constant f l o w  t racer  

Components were received f o r  the deaeration system for treatment of water t o  be 
used in permeability masurements. Assembly w i l l  begin shortly. 

A low-rate-pump f o r  soil column feed was constructed from a design made earlier, 
and tested. The pump features a continuously variable range of flows of 20 t o  1 
through speed chsaglng and can be extended by changing syringes. A minimrlm flow 
of 0.038 ml. per minute and a maximum of 3.8 is thus possible. In 24-hour tests 
the flow was constant to  within i 1 per cent at the 95 per cent confidence level.  
Improvements w i l l  be incorporated in future mdels needed fo r  multi-column studies.  

Evaluation of Slug Rupture Detectors 

Discussions were held with instrument personnel responsible for  training instru-  
ment mechanics i n  the maintenance of rupture monitors. - Problems relating t o  
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u s t ab i l i t y  and setting up the instruments were reviewed. A need was expressed for  
a high energy &YPIPPB source w i t h  long l i f e  for  checking the gamma spectrometer used 
i n  the si@ channcl. The use of thorium as a source was suggested which yields 
a 2.6 Mev from the Th"C" dau@&er. A s m a l l  cylinder of thorium metal was 
obtatnad and a gams scan nude. Although the 2.6 Mev &~nma was cleazly recorded 
i n  the spectrum, the level  wb8 too low to be practical  for the crystal  used i n  
the rupture detectors. 
ment in reproducibility and dependability achieved in this equi-nt w i l l  aid in 
establishing its u s e m e s s  as a mdiological hazard monitor f o r  f iss ion debris. 

Other possible sources w i l l  be investigated. Any improve- 

Radioisotopes in Reactor Ef'fluent 

An in-pile experiment involving the eddition of sodium usenate t o  a process tube 
I n  the RE reactor was completed. Emu& arsenic was d to the process water for 
this tube to &nczwme the As concentlation by 9 x loop& From the resulting in- 
crease of As7 in the effluent the As75 content of the process water was determined 
t o  be 8 x 10-5 ppm, in reasonable sgreement with the previously determined value of 
1.4 10-4 ppm. 

8 Saqales of procesa water chemicals wore mmlyzed for  phosphorus and arsenic by 
radioactivation process in BP st- to discover tfra source of the ~ 3 2  and ~ 8 7  in 
rytor e m u e a t .  Rcrdiochemical analyses of the -tad samgles for  P32 and 
As7 were wed t o  ca lcubte  the respective stable Isotopes in the esmqxle, ass- 
all of the radioactive species t o  be formhd by an (n -8) reaction. 
results were obtained. 

The following 

Sample 
p .p .m 

Arsenic Phosphorus 

Sulfuric acid c1.3 1700 

Alum 4.6 910 

sodium dichronmte not determined 12 

Process water solids 0,003 0.037 

R i v e r  water solids 0.0048 0 035 

It is f e l t  that the p~sphorus determinations by this procedure were badly dis- 
torted by a S32(n,p) P32 reaction, e s p a c i u y  in the sul lur ic  acid and alum 
analyses. 
determined by this mthod and that resulting from the addition t e s t s  caanot yet be 
explained. 

!be appaxent discrepancy between the arsenic content of the process water 

EnvironmenW Analytical Services 

A 9.7 x 10-7 pc/gm positive bias was eldmiaatad from Ba-La-140 measurements on 
vegetation. 
Ba-La-140 levels. 

The biaa resulted in more than 10 per cent error  fo r  current low 
Cause was natural 9-40 Conpton radlation contributing t o  gamma 
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energy cbcrrrncls that bad been assigned to counting Ba-La-140. 
ob-& a new b-La-140 calibration factor using 5 instead of 8 channnls. 
interference d i a a m .  A 15 per cent loss in  Ba-La-140 sensitivity is being 

nnnl_vtical Chemistry 
K-40 

S U S W d .  

new &M n o w  *betaN proportional counters may be usem for counting alpha 
activity. A firat-rhrli counting efflc ency of 43 per cent was obscrPad. 

nmemmumntrr. 

Alpha 
particle8 xu8y hu e t q g e d  w i t h  4.5 me/- i! slurpinurn abeorber for selective beta 

Actlng Muager 
Cbnmical Rusearch 8p Developmnt 
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DECUSSlAED 
- 

u A. Organization and Personnel 

Dr. L. A. George joined the Experimental Animal Farm Operation on September 3, 
1957 

B. TECHNIC& ACTIVITIES 

FISSfo??ABLE MATERIALS - 2000 PROGRAM 

BIOUGICAL MONITORING 

Samples of terrestrial and aquatic organisms were routinely collected and 
assayed for radioactive contamination released t o  the atmosphere, pond 
impoundments, and the Columbia River. 

Atmospheric Contamination 

Concentrations of I13l i n  thyroid glands of jack rabbi ts  a m  tabulated 
below i n  decmasing order: 

W 

Collection S i t e  

West of 200 West Area 
One mile SE of b d o x  
100-B Area 
East of 200 East Area 
Meteorology Tower 
Four miles SW of bdox 
Pros ser Barricade 
Three miles S of w h i t e  B l u f f s  
Route LIS, mile 3.4 
Uahluke Slope, E 
UaNuke, Slope, NE 

pc I131/g t Trend 
Average Factor 

* The last four trend factors  campare values with samples obtained 
i n  July rather than &gust, because collections are made at these 
locations bi-monthly. 

Current values are approximately twenty-five per cent above those observed 
one year ago. 

Fission products were present in rabbits i n  the following concentrations: 

Saxmle Type 

Bane 
zeces 
Liver 

pc FPIS/R samvle 
dperage 
2 10-4 
5 x 10-5 
2 x 10-5 

Trend 
Factor - 
+ 4  

+ 5  
- - DECWIHED 
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W 

These values f o r  bone and Umr exceed those for the same period of last year 
by factors of five and two, respectively. 
fa l lout  from recent nuclear weapons tests.  

swsmp contaminatiul 

Waterfowl collected a t  the 2214  suamp contained the following concentrations 
of mixed fission products: 

The increase presumably results fran 

Sanrple Tgpe 
Trend 
Factor - 

coot8 
Bone 7 10-4 2 x lo-3 - +  
Soft tissues 2 10-4 3 x lo-4 * m  

BOIlt3 1 x lo-4 3 10-4 6 29 
Soft t issues 2 x 10-4 a 10-4 - 3* 

River ducka 

Shorebirds 
Bone 6 x 1 0 4  1 10-3 - *  
Soft tissues 7 10-4 5 10-3 + 3* 

* Trend factors compare values with sanrples obtained in July, because 
no samples were obtained during August. 

Columbia River Contamination 

The contamination levels during September f o r  beta emitters in  representative 
organisms from the Columbia River were as follow: 

Sample Collection pc beta ernitters/g w e t  ut. t issue Trend 
Factor - Type site Average Maxirmun 

mows (entire) 
Caddis fly larvae 
Whitefish f lesh 
Whitefish flesh 
Shorebirds flesh 
River ducks flesh 
Mergansers flesh 
hl l s  flesh 
Grebes f lesh 
Terns f lesh 
Coots flesh 
Herons flesh 

HanfOrd 

Ringold 
Priest  Rapids 
Hanford Res. 

n 

n 
11 

11 

n 
I1 

I1 

fl 

2 x 10'2 
4 x 10'2 
1 x 10-3 
5 x 10-5 
7 x 10-3 
5 x 10-3 
4 10-3 

3 x 10-3 
1 x 10-3 

3 x 10-3 

3 x 10-2 
4 x 10-2 
2 x 10-3 
9 x 10-5 
3 x 10-2 
2 x 10-2 
9 x 10-3 
1 x 10-2 
9 x 10-3 
2 10-3 
3 10=3 
8 x 10-4 

- 
9 
* 

* 2  
e 3  
+ 3  
+ 8  
+ 8  

- 2  

+lo 

9 

st 

* No samples collected during previous month. 

The concentrations of beta emitters i n  most species were about three times those W 

for  the same period last year. 
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e Aquatic plants and animals and waterfowl were sampled from the mouth of the  
Columbia and the adjacent coastal area. The samples are being analyzed f o r  
radiochemical compositiaol. 

Effect of Reactor dffluent on Aquatic organisms 

Young whitefish continue t o  be subjected t o  four per cent strength reactor 
effluent and t o  an equal quantity of the effluent which is varied in  concentration 
t o  simulate conditions which may exis t  when the flaw of the Columbia River 
fluctuates widely during each 24-hour period as a result of p m r  production 
a t  P r i e s t  %pi& &am. 
adverse effect  due t o  effluent concentration being tested. 

Further results on the temperatuns sensi t ivi ty  of young uhitefish have shoun 
an increased mortality during t h i s  season of warmes t  water. 
increase resulted in about10 per cent increased mortality. 

A t  the end of four months there is  no indication of any 

A 2 C temperature 

Biological chains 

StuQr of the accumulation of h106 by aquatic organisms, which was in i t ia ted  
hgust 5 ,  was tennFnated September 23 and auaits analgsis for final results. 

Effects of Badioactive Elements on Aquatic Life 

An experiment t o  determine the effects of chronic feeding of radiophosphorus 
on yearling rainbow trout  was started during the second week of the  month 
and is t o  continue fo r  six months. 
fed P32 a t  the daily rate of 0.006 pc, 0.06 pc, and 0.6 pc per gram of bods 
weight, respectively. 
gelatine pellet. 
t o  determine rate of uptake, histological damage, and changes in the components 
of the blood. 

Three l o t s  of 75, 19, and 75 fish are being 4 

The isotope is given t o  the animals incorporated h a 
Fish are being.sampled from each group a t  regular intervals 

No results are a m r e n t  other than the gross symptom of inflamed l ivers  in the 
high.le-1 group. 

BIOLOGY AND MEDICWE - 6OOO PRDGRAM 

~ A B o ~  AND TOXICITY OF RADIOACTIVE MATERIALS 

Ecdogical .. - ‘Transfer of RadLoisotopes 

Water i n  a pond which was spiked with c$37 during June continued t o  decrease i n  
radioactivity a t  a more rapid rate than the organisrps. 
cesium in the mud decreased slightly fraa tha t  of l a a t  month. 
marked differences in the amounts of radioactivity i n  plankton organisms of 
different sizes. 

The concentration of 
Them were no 

zinc 

The concentration of 
that  in the skin and 

- 
u 

2n65 in hair l.40 days after injection is about 100 times 
twice that of the bone. Male and female rats were started 

I 2 4 9 8 4 3  
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chronic exposure experiment in  which the drinking water w i l l  contain 
3w -z 

Phosphorus 

k n t y  female rats uere injected u i t h  P32 t o  study local izat ion and retention 
in the ovary. 

- 

Strontium 

S t a t i s t i c a l  analysis of the data fran an experiment designed t o  test the 
appl icabi l i ty  of calcium gluconate as an isotopic diluent of strontium i n  
lambs showed tha t  the bond samples w e r e  not a l w a y s  representative aliquots. 
Although the en t i r e  skeleton was ground up and well-mixed, a s  great a difference 
s t i l l  existed between al iquots  fram the bone of me lamb a s  between the bones 
of d i f fe ren t  lambs i n  the same group. 
a method waa demlaped in coopra t ion  uith Biological Analyses whereby large 
bone samples could be sa t i s f ac to r i ly  dry-ashed, 

As a re su l t  of t h i s  observation, 

Plutonim 

Vitamin A administered by stomach tube t o  rats had no s igni f icant  e f f ec t  on 
the therapeutic action of zirconium c i t r a t e ,  m A ,  or  potassium acid saccharate. 
There was a tendency for the vitamin A t o  increaae t i s sue  retention and decrease 
excretion of plutoziim. 
beneficial  i n  cases of chronic plutonism where bone mobilization might help in 
plutonium removal. 
essent ia l  amino acids for ra t s ,  shaved no beneficial  e f f ec t  i n  decreasing t i s sue  
deposition or  increasing urine output of plutonium. 

Radioactive Par t ic les  

A malignant lung tumor haqbeen confirmed by microscopic examination of histological 
sections from a mouse k i l l ed  500 days after a single intratracheal  inject ion of 
0,003 p c  of plutonium oxide. 
treated mice. 
starst1 in pulmonary t issue,  w a l l s  of blood vessels, i n  lymph, and in s u b m d l l a r g  
t issue.  
Examination of histological sections frgn other mice is  continuing. 

This does not preclude the poss ib i l i ty  of v i t a m i n  A being 

The administration of four  amino acids, D-counterparts of non- 

u 

This is the th i rd  malignant tumor found in plutonium 
Autoradiographs of tissues fran th i s  and other mice show "alpha 

The "starst1 a lways  appear u i t h  large bizarre shaped macrophages. 

Seventeen days after intratracheal  administration of 20 pc plutonium oxide t o  
four dogs, three dogs have excreted about 70 per cent i n  the feces and the other 
only 5 per  cent. 
dogs during t h i s  period was only 0.5 per cent of the administered dose. 
collection of feces and urine from these dogs is  being continued. 

Over 300 mice have been allowed t o  inhale plutonium oxide aerosols. The amount 
deposited i n  each mouse ranged fran 0.2 t o  0.9 pc depending upon the par t icular  
exposure. Whole-body monitoring of the mice wi th  the mouse monitor modified t o  
detect  the 17 KEV X rays from plutonium was satisfactory.  
of plutonium oxide and the pathological changes caused by the plutonium w i l l  be 
studied . 

The amounts of plutonium excreted in the urine by a l l  four  
Periodic 

Turnover and metabolism 
d 



T b  turnover and metabolism of inhaled Rul&% i n  mice has been studied for 19 
weeks. 
a power function type equation. This is  in agreement with the results previuusly 
reported f o r  intratracheal  injection of RdOb2 in mice, 
lungs contain 3 per  cent of the amount ini t ia l ly  deposited in the mice. 
is about 10 per cent of the quantity present in the lungs 2 days after the 
ewosure. 

preliminary results indicate tha t  the turnover can be represented by 

After 19 weeks the 
This 

Gastrointestinal Badiatim In jurv 

Rats made anemic 
X ray following which absorption of radioiron injected in to  the stomach was 
studied. Absorption in the i r rad ia ted  animals was slower than in surgical 
controls, due, no doubt, t o  gas t r ic  retention. There was no evidence of a 
signif icant  defect i n  absorption due t o  radiation damage t o  the mucosa. 
waa an indication that the anemic animals were more resistant t o  lethal effects  
of gastrointest inal  tract i r rad ia t ion  than are  normal animals. This may be due 
t o  the stfmulatian of the hematopoietic system which i s  called upon t o  replace 
the considerable blood losses  due t o  hemorrhaging f o l l d n g  i r radiat ion of the 
gastrointest inal  t r a c t ,  

blood Withdrawal were exposed t o  lethal doses (1900 r) of 

There 

PreUminarg studies on the alkaline phosphatase content of the serum of r a t s  
whose in tes t ines  w e r e  irradiated sugwst t h a t  the le-1 of this enzyme is  
reduced by the third day follouing irradiation. 

Skin Changes Due t o  h d i a t i o n ,  Aging. or  Hypothyroidism 

A p i l o t  study designed t o  detect quant i ta t ively the changes in the skin due 
t o  mild pathologic condi t ims such as hypothyroidim and l a w  levels of beta 
irra iation, or due t o  aging w a s  performed. 
Blue and hyaluronidase were made, and the area of spreading a t  various times 
afte 4 injection was detezmined w i t h  a polar planimeter. There appeared t o  
be a far  more rapid spread of the dye i n  the young animals. 

d 

Intrademal i n j e c t i m s  of Evans' 

BIOI%I OPERATION 

HA Kornberg:es 
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D. b c t u r e s  

a. Papers presented a t  meetings 

B. Kauin "Effect of Sfable Calcium and Strontium on Distribution 
of C& and S 3 9", American Physiological Society, State University 
of Iowa, Iowa city, Iowa (September 4, 1957). 

participated in TV p r o m  sponsored by the Oregon Museum of Science 
and Industry (September 26, 1957). 

R. Boraslqr, "Collagen Reactivity w i t h  Metals, 
of hather Chemists, Rme, Italy (September 18, 1957). 

R. F. Foster, %adioactive Tracing of the Movement of an Essential 
Elemsnt through an Aquatic Canaunity with Specific Reference t o  
~adiopho8phonr8, 
kdioisotopes, Naples, Italy (September 15, 1957). 

W. J. Clarke and B.T. OIBrien, "Biological Effects of Radiationtt, 

International Congress 

Symposium on brine Biological Applications of 

+E 

E. Publicatiaas 

Borasky, R. and B. Mastel "Electron Microscopy of Magnesi. oxide Particles 
Collected 01 Membrane fi ilters, Document HU-46722 (UNCLASSIFIH)) January 19% 
(issued i n  September 1957). 

* be Sm-8 

Dr. Charles C. Congdm, Vhe yomign Bone Marrow bact ion" - 
September 30, 1957. 
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OPERATIONS RESEARCH AND SYmTHESIS OPERATION 
MONTHLY REPORT 

September, 1957 

ORGANIZA!CION AND PERSONNEL 

There were no signif icant  changes during September. 

Economic Studies 

Following the completion of Operation Pool, work has been resumed on the 
study of the relationship of product value t o  h i s to r i ca l  operating and capi- 
tal costs. 
continued, with emphasis on the relationship between such expenditures and 
the operating costs  and production plans f o r  the t i m e  period involved. 

Studies of the economic evaluation of cap i t a l  expenditures were 

Matrix Methods of Cost Allocation 

A draft of a report un matrix cost a l locat ion has been completed. This re- 
por t  describes the basic charac te r i s t ics  of the mtrlx method of cost allo- 
cation and i ts  poten t ia l  f o r  improving the effectiveness of BLO cost  data. 
The method is adapted for use! with current accounting pract ices .  

Atti tude Sunrex 

Tabulation of results i n  the  plant-wide a t t i t de  survey conducted ear ly  i n  
September was completed by Data Processing, and a report  describing the 
results for €UP0 and each department or  operation as a w h o l e  w i l l  be issued 
early i n  October. Results f o r  components within departmnts have been for- 
warded t o  the respective department task  force members f o r  further dis t r ibu-  
t ion and analysis. 

u 

Inventory Control 

A t  the request of the  Stores Operation, the fonmiLa used t o  determine economic 
order quantity i n  the present inventory control system f o r  general supplies 
is  being reviewed. 
inventories is also being studied. 

The appl icabi l i ty  of the general method t o  spare par t s  

Paperwork 

Liaison with Office Procedures on the paperwork problem continued. Possible 
types of questionnaires were submitted t o  small groups of selected personnel 
t o  determine their prac t ica l i ty .  

1 2 4 9 8 4 8  



A8sistance w a s  given i n  -signing aa experimented procedure f o r  deternrining 
density of radioactive =*rials by the hydrostatic method. Data from 

one axperimcnt have been analyzed and the density estimates p lus  uncertainty 
limits were reported to interested persons. 
individual meaoursprant involved i n  the method was also made. (Unclassif ied 
latter to T. K. Bierlein, "S ta t i s t ica l  Analysis - Density Determinations by 
the  Hydrostatic Method," September 23, 1957.) 

A statist ical  evaluation of each 

Further discus6ions were held with personnel of Coating and Corrosion Oper- 
a t ion  concerning the design of a long term experimental program t o  minimize 
uniform corrosion as a function of aluminum al loy .  

Assistance waa given i n  analyzing data re la t ing  fracture angles of metall ic 
specimens to  notch depths. 
ture, and the individual fits f o r  given temperatures w e r e  u t i l i z e d  t o  estimate 
the average fracture aagle a t  a given notch depth. 

Jkta were collected at  several levels of tempera- 

2000 Program - Reactor 

An interpretat ion of the formal mathematical theory related t o  the re f lec t ion  
of x-rays by amall i r radiat ion-dis tor ted graphite c rys ta l s  was provided t o  the 
Nonmetallic Materials Development Operation. 
employing this theory to  experimentally obtained data. 

W A method has been proposed f o r  

2000 Procpgm - Separations 

The derivation and solution of the p a r t i a l  d i f f e ren t i a l  equation pa i r  which 
describes the time and spwial behavior of the materials in a gas absorbent 
column were provided to a member of the Engineering Development Planning Oper- 
ation. Since the exact solutions w e r e  obtained i n  terms of untabulated trans- 
cendental functions, a method of sa t i s fac tory  approximation w a s  devised. 

Consultation was provided a nmnber of the Heavy Element Chemistry Operation 
with respect t o  the probable rate of reaction in  an ion-exchange reactor.  

6000 P r o m  - Biological Research 

An-sis of sheep bone and- l iver  deposition data from a recent Experimental 
Animal Farm Operation investigation of the effectiveness of C a  as a preventor 
of Sr-90 deposttion has been completed. Results of the s t a t i s t i c a l  analysis 
plus colmPcnts on the eff ic iency of the experimental procedure f o r  estimating 
skeletal deposition were sent  to interested persons. 
t o  L. K. Bustad, "Calcium as a Preventor of Strontium Deposition," 9-3-57.) 

Radioecoloay Operation requested assistance i n  devising a s t a t i s t i c a l l y  
acceptable method of reporting 128-137 uptake as a function of time fo r  the 
various organisms of a test aquatic community. Curve f i t t i n g  techniques 
are being used t o  determine an appropriate form f o r  the uptake function. 
Programs will be wri t ten so that the actual parametqx estimates f o r  the 
numerous organisms can be computed on IBM equipment. 

(Unclassified le t te r  

d 
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Process Control 

A n  analysis of operational data from all cannirq l i n e s  w a s  completed. 
analysis, the canning variables for  the different l ines  were investigated for  
a period in  which a significantly large number of ruptured slugs has been 
canned i n  one line. 
on a continuing basis w a s  recanmmded. 

In t h i s  

The use of control charts to  perform this type of analysis 

A review of certain current analytical  stampling methods has begun. 
t o  reduce the sampling frequency if feasible. 
l ighter  work load f o r  the analytical laboratory. 

The aim is 
Such a move would result in a 

The effect  of the amounts of lead and iron i n  the canning bath on the magnitude 
of the poor bond reject  rate is beiag evaluated. 

Consideration w a s  given t o  changing the specifications on can w a l l  thickness 
for  as-received cans. 
tion of w a l l  thicknesses f o r  the canned slugs w a s  investigated. 
change would permit thinner can w a l l s ,  but would canpensate i n  par t  for  this 
by specifying a smaller population variance. 

The effect  of such a change on the result ing distribu- 
The proposed 

Process Experimentation 

u Assistance w a s  give i n  designing a production test t o  evaluate.10~ hydrogen 
dingot material with respect t o  rupture resistance. 
held i n  which the pros and cons of different proposed tes ta  were considered. 

Sonic orientation values (a  measure of grain orientation) f o r  slugs from sev- 
e ra l  different populations were analyzed as requested. 

lRRADIATION PROCESSIIPC DIEPARDENT 

Several discussions were 

Possible relationships between slug re ject  rates (primarily the void category' 
and slug rupture ra tes  are being investigated, using data f o r  the past  two and 
one-half years. Using data supplied by IPD personnel fo r  April, 1956 through 
February, 1957, a rank correlation betweec numbcr of ruptures per month and the 
average of certain re ject  rates w a s  computed and found t o  be significantly 
different from zero. 

A discriminatory analysis performed on data f o r  slugs canned during a period 
of six months i n  1956 indicated that a mre complete study would be feasible. 
For these relat ively meager data, the discriminant function developed, using 
five reject  categories as Independent variables, Shared that a fair amount of 
separation between the two types of l o t s  (ruptured l o t s  and non-ruptured lo t s )  
could be effected. A more complete analysis, using seven independent variables 
and data for  several mre months, w i l l  be undertaken. 

W' 
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data pert inent  t o  the comparison of Hunter-Douglas and 
Alcoa cans we& submitted. 
confidence limits on thia r a t i o  w e r e  computed. 

A r a t i o  of rupture rates w a s  estimated; and 

Rupture data 
lar data for n o m U  alw. 

t ru- l ine  slugs charged at  C reactor were compared with simi- 

IPD $n?a~nnel have developed an equation desised to  meximize production i n  a 
given reactor by adjusting power levels. Among other variables, t h i s  equation 
is a function of the reactor rupture rate, which introduces probabi l i ty  aspects 
in to  the problem. Procedures for handling the statistical problems which arise 
as a result of this are given i n  a recent document, but are qui te  detailed f o r  
easy use by operating personnel. Simplifications consisting of nomographs and 
slide rules have been developed t o  provide more simplicity i n  applying the re- 
sults. 

The fisilura of v e r t i c a l  rod8 to drop i n  a reactor w i l l  cause the release of boron 
balls i n  the safe ty  c i r cu i t .  Since a given rod has a fair  probabi l i ty  of f a i l i n g  
to drop i n  a given trial, the ba l l s  may on occasion be released accidentally. 
Various- sys- of-relating the release of the balls to the failure of the rods 
have been considered. Probabi l i t ies  of accidental  releases were computed f o r  
these d i f fe ren t  systems. 

An investigation is  being made of the current procedure f o r  accepting pressure 
vessels-on the basis of a spot examination of w e l d s .  
evaluated t o  determine the probabili*y of accepting a defective vessel, and 
recommendations f o r  improved acceptance techniques w i l l  be given if deemed 
advisable. 

u This procedure w i l l  be 

Exact solutfons were obtsined t o  an inhomogeneous, l inear ,  second order, ordi- 
nary d i f f e ren t i a l  equation for a umber of the Process Design Operation. 

The dis t r ibut ion of overtime among various crafts in  I P D  is being studied wi th  
the in ten t  of devising some type of statistical control w i t h i n  a given c ra f t .  

Final  Product Specif ications 

W i t h  the cooperation of Process Chemistry Operation and 234-5 Control Laboratory 
personnel, primary plutonium standards w e r e  compared with the prlxmry iron 
standards currently used for control i n  the ceric t i t r a t i o n  of plutonium. For 
the period examined (4-3 weeks),, the average recovery of the standards indicated 
that both types of standards were unbiased. However, a s igni f icant  difference 
between individual hoods was found t o  ex is t ,  and the hood-day interact ion was 
also found t o  be signif icant .  As a result of t h i s  analysis, primary iron stand- 
ards were replaced by primary plutonium standards f o r  control purposes as recom- 
mended. 

Preliminary calculations were performed i n  connection w i t h  the f i n a l  product speci- 
f icat iops fo r  material shipped during the third quarter of calendar year 1957. 4 
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Separations Plant StuQ 

The program concerned with the evaluation of control points w i t h i n  the sepaxa- 
t ion plants has been started. Contacts have been made w i t h  personnel i n  CPD 
who are involved in the study, and a general outline of the program has been 
prepared. 

Other - 
A comparison was made of the analytical measurements of the uranium content of 
U03 s h i m n t s  based on samples from individual l o t s  as opposed t o  a composite 
sample. This w a s  done to  evaluate the feas ib i l i ty  of replacing individual l o t  
samples by composites. 

OTHW !3!lxTIs!rIcAL m MATEEMAmcAL A C T I v 1 m  

Activities for  Other Operations 

Assistance was given SS Measurements personnel in  the preparation of a document 
containing tables of plutonium production, U-235 consumption, and total burnout 
as a function of exposure for  various sets of conditions involving different 
reactors, slug geometries, and enrichment levels. Such tables are t o  be con- 
sidered somewhat temporary i n  nature and are  subject t o  later revision. 

A number of documents pertaining t o  accountability controls on fuel  elements 
have been submitted by SS Measurements personnel fo r  review and couunents . 

u Results of the GE N e w s  readership Survey were submitted for analysis, primarily 
t o  determine whether or not the different groups sampled (exempt, non-exempt 
male, non-exempt fmrale) differed significantly with respect t o  the i r  reading 
habits. Results were reported to'H. B. Lindberg. 

Activities within HM) 

Routine s t a t i s t i ca l  evaluation of General Chemical Analysis Operation referee 
analyses was ini t ia ted i n  September as the f i r s t  step i n  determining whether or 
not a quality control program is needed t o  insure adequate analytical precision. 
No definite decisions can be made unt i l  several months' referee and standard 
analyses have been evaluated. 

A s  one phase of the Environmental Monitoring Study Program, FY-1957 rabbit 
thyroid I1 1 uptake data collected by Biological Analysis Operation are being 
evaluated 20 detennine the i r  relationship t o  vegetation 1131 uptake data 
collected by Regional Monitoring and t o  actual IL3 stack emission. 

Spectrochemical Analysis Operation is responsible fo r  anslyzing the monthly 
production U-235 composites. 
the min- number of composite samples and mess spectrographic detenninations 
per sample necessary to insure precise estimation. To date July and August 
composite data have been s t a t i s t i ca l ly  analyzed. (HW-52425, "Statist ical  
Analysis of August Composite U-235 Data," September 10, 1956; and EW-52774, 
"Statist ical  Analysis of July Composite U-235 Data," September 20, 1957, both 
t o  H e  J. Anderson.) 

S t a t i s t i ca l  guidance was requested to determine 
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Tabulation. of the functional values of the trace condition column breakthrough 
r a t i o  was campletad i n  September and sent  t o  Chemical Effluent Technology 
Operation personnel. (Unclassified let ter t o  J. L. Nelson, "Tabulation of 
R.ace Condition Soil Column Breakthrough Ratio," September 6 ,  1957.) 

Discussions were held with the Atamspheric Physics Operation on the subject 
of Fickian and turbulent diffusion processes. 
volved find application in the prediction of the d is t r ibu t ion  of gaseous 
contaminants which have been emitted in to  a stable atmosphere. 

The math-tical models in- 

A statistical. ,waluation of Eanford Reservation r e l a t ive  humidity readings f o r  
the p a s t  decade w a s  I n i t i a t ed  a t  the request of Atamspheric Physics Operation. 

S t a t i s t i c a l  and MatherPatical Research and Development 

Work continued on the evaluation of the efficiency of iterated median es t i -  
mation. 

The format of a table of multinomial d is t r ibu t ion  occupancy probabilities was 
coaqpleted. 
ously calculated probabi l i t ies .  

me table is being printed by Data Processing Operation from previ- 

The final report on Operation Pool was delivered t o  the Commission on 
- .  September 10. 

msm VISITS Aml VISITORS 

L. G. Waters v i s i t ed  Manufacturing Senrices i n  New York City on September 6 
for  an interview regarding a po8sible transfer. 

J. L. Jaech attended the annual meetings of the I n s t i t u t e  of Mathematical 
S t a t i s t i c s  and the American S t a t i s t i c a l  Association and associated societ ies  
a t  Atlantic City, New Jersey on Septmber 10 through 13 .  

C.  A. Bennett spent September 30 and October 1-2 i n  Washington, D.C. con- 
sul t ing with the Division of Research, AEE on Washington Designated programs. 

C.  A. Bennett, Manager 
OPEZUTIOWS RESEARCH & SYNTHESIS 

CAB : Jbk 

I 2 4 9 8 5 3  
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A *  CWGANIZATION ATSD PERSommEL 

Organization 

Effective 9-1-57* the positions of Specialist, Exposure Illustration and Specialist, 
Eqos;cre Investigation were eliminated. 
existing positions in the Regional Monitoring and Radiation Monitoring Operations. 

These function$ were integrated within 

Force Summary 

Exempt 
Nonexempt 

T u t a l  

8-31-57 9 -30 - 57 

Radiation Moni torinq 

In the reactor afeas monitoring services were provided for construction forces at 
Ten locations. A l l  work ww accomplished without incident. 
the erection of structural. steel near the Purex canyon proceeded to a point where 
zadiation control was required durin;; charging operations. 
were e,xpoecd to dose rates up to 4 r/hour while uncovering the lO7-SX waste tank. 

Molii"ar1ng service to Biology Research personnel YBB intensified because of the use 
of concentrated radioisotope solutions. 
plenum of the 325 building initiated a study to determine the source and identity 
of the isotopes involved. 
gani zed for HLO and R & U customers. 

In the separation areas 

Construction forces 

i/ 

Abnormal air contamination in the exhsust 

Training sessions on radiation protection have been or- 
Good participation is anticipated. 

The AL"c procedure, Columbia River Contamination Urgency Plan, was reviewed at the 
request of AEC-HOO. 
vised and formally issued to a l l  central monitoring offices. 
activated on4two separate occasions during the month as a result of bomb debris 
fallout. 
:iature of bomb debris fallout. 

The HAPO-wide Fallout Botification System procedure was re- 
This procedure was 

An instructional pamphlet was drafted for general plant release on the 

A detailed report of Radiation Monitoring is contained in EW-52849. - 
Regional Monitoring 

The average daily emission of 1131 was 0.5 curie 
Ar.;%st. The daily average emission rate for the 
curies. Iqdine-131 deposition on vegetation was 
of 2 x 10-6 pc/@ at all locations. 

An estimated 4 curies of radio-particulates were 

ae compared to 1.0 curie in 
last year continues to be 1.2 
at or below the detection limit 

discharged from the 1054 stack 
on September 27. 
which was burning on the rear face. 
ured excegt in the immediate vicinity of the stack. 

This emissionwas probably related to & exposed fuel-element 
No detectable ground contamination was meas- 

I 



u 
Gross beta activity de~ities in the Columbia River continued to increase. These 
were Largely a reeult o f  the reduced river flow from 845,000 gps in August to 
537,000 gps in Septeber. 
average of appraximately 4,5 parcent of the contiauaus occupational MPCGI. Raw 
water at the Pmco filter plant showed an average of l . . 3  percent of the continuous 

A detailed report of wrate disposal monitoring is contained in HW-52802. 

Exposure Evaluation and Recorda 

O n e  of the recently rsported four cases of suspected tamgering with personnel 
meters WELB confirmed when an IPD empluyee confessed to deliberate exposure of his 
f i b  b-e to a radiation source. 

The *work release authority waa received for construction of self-eervice badge 
racks and badgehouse modifications in the 100 and 200 area badgehouses. 

Isotopic analysis of raw water at 100-F Area showed an 

occupational HPCQI. 

A check of the microscopy w e  of the plutonium arzalyais was msde by re-exposing 
and re-reeding of ten saq les  which were assayed two years ago. Result8 were 
within the 95 percent confidence level. . 

Preliminary scoping of bioPrssay data processing methoda proceeded satisfactorily. 
An d i t  of all master film badge records maintained on the I 8 M  maeter tape was  
completed. 
the monthly t o ta l s  aut of balance with the calendar y e w  to date. 
were corrected, and the reason for the discrepancy determined. 

Of the more than U.,OOO records maintained, only 63 were found to have 
The records 

J 

Radiological Development 

Tne progress on the scope design of the film badge proceasing machine permitted 
the p;ocurement of col;llponmt parts. 
ciently advanced to pennit the scheduling of fabrication work in the Technical 
Shops. 

Detail design of Other components was suffi- 

Further testing of reactor re= face piping decontemination was accomplished et 
iO5-H Area. Approximately one-half of the rear face piping was internally decon- 
teminated. 
radiation levels in the rear face working area. 

A gross decontamination factor of about three waa indicated by reduced 

Work continued in cooperation with Radiological Physics Operation on the develop- 
ment of the prototype device for reading pocket dosimeter8 with greatly increased 
sensitivity. 

Calibrations 

The new O.5'curie radium source, which was received in August, was placed into use 
i n  the south calibration well. 

A physical inventory of the radium in Hanford Laboratories was completed. 
:dim sources were accounted for. 

Nineteen CP-TP meters, the balance of the order for 22 units, were received from 
the vendor. 

A l l  

i 

This w i l l  permit orderly retirement of the obsolete TP meters. Fif- 
teen new HGM meters were received. 

I 2 4 9 8 5 5  
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L Ten po+aLle monitoring instruments were loaned t o  Reed College f o r  use i n  the A i r  
Force Special Weapons t ra ining program. 

Radiological Cor&ultation 

A review of the poss ib i l i ty  of contamination of the production areas i n  the 300 
Area from the plutonium recycle reactor and the plutonium fabricat ion p i l o t  plant 
as a result of routine operation was made. General conclusions indicated t h a t  the 
n o m  precuations taken in the design of these plants  would prevent s ignif icant  
po ten t ia l  obstacles t o  the production and should have little influence on operator 
precautions or  possible loss of production. 

The tabulations of data on the number of diagnostic films used i n  Kadlec Hospital 
during a one-year per iod was obtained. This information is being correlated with 
The data from Radiological Physics on the exposure per f i lm in order t o  ar-ive a t  
an estimate of the t o t a l  radiation dose involved. 

Material was accumulated and submitted t o  the AM: f o r  the Twenty-third Semiannual 
Rep0i.t to Congress. 

Replies were prepared t o  of f - s i te  requests f o r  information on costs of radiation 
protection, and references on radiation protection m e t h o d s  and instruments. 

Radiological b i sa s t e r  Studies 

A s%udy of the potent ia l  da,msge from an elevated release during stable atmospheric 
conditions wa8 star ted.  A method f o r  correcting. the cloud deposition during i ts  
travel from this method of release was developed and applied t o  the case of a 50 
t o  LOO megawatt reactor.  The recent developwnts from the Meterology Group on the 
r a t e  oi' dilut ion and t r ave l  of a cloud during inversion conditions were incorporated 
in to  the reactor d i sas te r  calculations,and progress was d e  on evaluations of var- 
imis s i tuat ions using these s ignif icant ly  improved concepts. 

i 

Info&mtion on the Wahluke Slope and the e f fec ts  of a reactor d i sas te r  on the Slope 
was  accumulated i n  preparation for  a review by the ACRS. 
iucluded incidents which have occurred which could potent ia l ly  have affected the 
Slope i n  order t o  provide same feel ing f o r  the r i s k  of ' th i s  type of incident. 

This information a lso  

Radiolo6;;ical Standards 

Assistance w a s  given t o  Indus t r ia l  HyGiene Operation i n  preparation f o r  issuance 
of policy guides and standards controll ing disposal of non-radioactive noxious 
materials. 

A revised AM: Manual Chapter 5170 "Util ization and Disposal of Excess and Surplus 
Personal Property" was reviewed. Recommendations were made f o r  c l a r i f i ca t ion  of 
de t a i l s  concerning smearable and occluded contamination. 

Inzernal Exposure Studies 

The data available on plutonium metabolism i n  minature pigs as a result of The 
intratracheal ,  in t ragas t r ic ,  and intravenous administration of plutonium was re- 
viewed. The resu l t s  of the review indicated considerable var ia t ion i n  retention 
end excretion depending upon the method of administration of the plutonium. This 
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experiment mpry pr0Vid.e considerable informtion pertinent to the problems involved 
i:: making bioassay meaeuremtnts fo r  the body content of plutonium. 

Columbia River Studies 

W 

Through ccu-respoxdenccr w i t h  (SAG, it w a ~  learned that the Boise Cascade Corporation 
is aw&re of the p o t e n t i a  impllcationrr of concentrating radioirrotapes from their 
proceas water. 
'GO comply with the specificatiom-of the film manufacturing industry. 
-bo obtain their water supply fraa wells drilled close t o  the shore of the McHary 
reeervoir rather than using Columbia R i v e r  water. 

They S t a t 8  that they have DO intentions o f  making B paper product 
They intend 

Safety 

There were five medical treatment induries for  a frequency of 1.49. 

Securitx . 

Bo security violations occurred. 

Suggestions ' 

Radiation Protection personnel submitted five suggestions. 
date act ivi ty  showed that 80 s w e s t i o n a  have been submitted with t o t a l  awards 
amomtiw t o  $19 and total estimated savings of $699. 

A recap of the year-to- 
d 

Beneficial Moves 

Two beneficial moves occurred i n  transfers out of Exposure Evaluation and Records. 



8 m 

no - n o  no 

Q 

no 0 ii z 

E o 

s $ 1  
k 

rn 0 

. 

ti 
\ cu 
rl 
\ m 

pc 
In 
\ 

\ m 
3 

L- 
In 

\ m 
2 

bo 
k o 

z 
b 

ra 

o 
5 

cs 3 
k a 
E: 

4rl  mnw 
:h 

A 
a 

3 

c;, 

. .  



Activity Activity mneity 
saaq?le Type and Wcatlon 2aE- s / c c  

Benton City Wetter Co. wall slpha 1.2 x 104 
100 Areas beta (0.1 to 8.3) x loo6 
200 Areas beta (0.6 to 1.5) x 10-7 
PBSCO, Kenneulck, McsIwy D m  beta (0.04 to 4.2) X IO4  
BaCkwr8h Solide - 
IElrckwesh Liquid0 - Pasco Filter Plant beta 4.2 X 10’’ Ipc/grp 

PaSw Filter plsnt beta 5.7 x 10-6 
Anthracite, SandFilter - 

Pasco Filter Plant beta 6.8 x IOJc */gm 

O t h e r  Waters and 
Related Materials 

200 West Wclls 
4 200 E a s t  Wells 

Wells Near 200 Areas 
Outlying Wells 
Columbia River - 

Banford Ferry 
Columbia River - 
Below Reactors 

Columbia River - 
Paterson to McNary 

Columbia River - Mud 
Raw Water - O p e r a t i n g  Areas 
Xeactor Effluent Retention 

Reactor Effluent Retention 

1-131 in Farm Wastes to River 
1-1s i n  Columbia River - 

Basins to  River 

Basins to River 

&anford 

Trend,, 
Fsctor - 

+2 

+2 

beta 
beta 
beta 
beta 

beta 

beta 

beta 
beta 
beta 
beta 

1-13 

1-12 

< 2 x io-? to 3.6 x 10-3 

e 2 x 10-7 to 1.3 x 10 
c 2 x 10-7 to 2.4 x 

3.5 x 10-5 -0 

3.9 x 10-5 +2 

6.0 x 10-7 -0 

(0.2 to 2.8) -2 
(0.01 to 2.9) x 10-5 +2 
12,000 to 54,000 pc/sec/reactor -- 
(0.3 to 1.2) x loo2 
<o.& pc 8ec/reactor 0- 

6.5 x lo4 -- 

-- 
< 2 x 10-7 to 6.6 x lo: -- -- -- 

I- 

0- -- < 5 x 10- 6 
7.6 x 10-7 

* The trend factor shows the n-fold increase (+) or  decrease ( - )  f rom last month, 
where the values of n less than 2 w i l l  not be noted. 

1 2 4 9 8 5 9  
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Activity Activity b n s i t y  
Sample ryPe and Location rype */CC 

Atapospheric Pollution 

Gross Alpha Emitters 
Gross Dose Rate - 

Separations Areas 

Residential Areas 

Seprrations Areas 

Gross D o e  Rate - 
Active Par t ic les  - 
1-13 sepsrations Areas 
1-13 Sepn l t ions  stacka 
Ruthenium - SSpSratiOnS Stacks 
Active Par t ic les  - Wash., 

Active Par t ic les  - Project 
Idaho, Ore., Mont. 

alpha 

beta-gaaun8 

beta-gamm 

beta 
1-13 
1-13 
RU-io 3 -106 

0.5 to 2.4 mFaa/day 

0.8 mad/dsy 

(2.7 to 9.2) x 10-13 
(0.2 to 1.1) x 10-12 
0.5 curie/day 
c 0.02 curie/day 

0.008 to 0.065 ptle/33 
0,004 t o  0.15 ptle/m 

Trend* 
Factor - 
+2 

-28 
+2 

Vegetation 

Environs of separations 

Eastern Washington and 

Fission Products Iess 1-13 

AlphaEmitters - 

-’ ArecrS 1-131 c 2 x 10-6 pC/@ -2 
Residential Areas 1-13 < 2 x 10-6 */@I 0- 

Oregon 1-131 < 2 x 10-6 */gm -- 
Wash. and Ore, beta (1.8 t o  8.0) x loo5 w/gm -- 
Sepra t ions  Areas (0.3 to  1.7) x lom6 @/gm +2 

* The trend factor  shows the n-fold increase (+) or  decrease (-) from last month, 
where the values of n l ees  than 2 will not be noted. 

1 2 4 9 8 b 0  
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B a n f O F d  Minor & Major 
LBboratories Construction Others 

Special Work Permits w o  
Routine and Special Survey8 lU9 
Air Samples 2209 
Skin Contamination 8 

wClase 31 Radiation Incidents 0 
W l a r r s  II- Radiation Incidents 0 

428 229 
692 227 
142 217 
18 0 
0 0 
0 0 

Sept. 

2557 
2038 
2568 
26 
0 
0 

Gamms Pencils Pencils Paired Readings Paired Readings 
Proceseed 100-280 mr Over 280 m r  

Scpte&,er 14898 x )  5 
1957 to Date 1,950,724 119 lo4 

September ' 15,136 3 3 
1957 taDate 76,146 20 u 

300-L Area 

Year t o  
Date 

24,162 
21,933 
20,893 

182 
1 w 

Lost 
Readings 

5 
77 

2 
5 

Beta-Oeanns Film Badges 
s a -  Readings Reedings Readings Loat Average Dose 

Processed 100-300 mads 300-500 mads Over 500 mads Readiws Per Film Packet 
mrad(0w) mr(s) 

September 33,544 717 

'%t? 404,066 6,032 

Slow Neutron Pencils 
Pencils 

Processed 

September 3 8 876 
1957 t o  Date 24,092 

Fast Neutron Film Badges 

Sepzember 
1957 t o  Date 

Bioassay 

Plutonium: Samples Assayed 
Results above 2.2 

24 5 62' 1.56 5 997 

243 61 665 1.67 3 *67 

Paired Readings Paired Readings Lost 

31 9 3 
301 101 17 

4-12 m r ~ m  Over 12 mrem Readings 

Readings Lost 
Above 50 mrem Readings 

Badges 
Processed 

902 
8,466 

1 
5 

1 
11 

September 1957 t o  Date 

1,113 10,535 
x 10-8 pc/sample 36 281 

Fission Product: Samples Assayed 

Uranium: Samples Assayed 

*HLO Radiation Monitoring Customers 

1,216 
0 

454 

11, a7 
13 

3, b86 

- 
**Other Plant Components 

**Corrected Total 



B ECUSSlFlED 
U r a n i u m  Ansly ses 

Sample Description 

Fuels Preparation 
Hanford Laboratories 
Chemical Processing 
Chemical Procasering* 
Special Incidents 
RsndOIU 

F-9 

Followinp; Exp osure 
Units of 10-y pc u/cc 

Following Period of l o  Exposure 
units of 10-Y pc u/cc 

Number Number _ _  - 

Maximum A v e r a g e  Ssmples Maximum Average Samples 

25 15 1.70 152 12.x) 2.51 41 
17 49 3959 14 15 39 5 -09 14 

551 30 31.05 42 13.42 5.90 8 

0 0 0 -- -- -- 
217.90 14.58 102 137 20 7.59 78 

17 83 7-19 3 -- -- -- 

*Samples taken prior t o  and af'ter a specific job during work week. 

T r i t i u m  Analy ses September 1957 to Date 

Samples Assayed 

Thyroid Checks 

0 59 

Checks Taken 
Checks Indicating .01 pc 

29 
0 

309 
1 

Band Checks 

Checks Taken - A l p h a  - Beta-Gamne 

CP Meter 
Juno 
GM 
Other 

Total 

Personnel Meters 

Badge Film 
Pencils 
Other 

T o t a l  

Miscellaneous Special Services 

T o t a l  Nuiber of Calibrations 

48,057 482, 536 
43 , 798 447 , 248 

BJumber of U n i t s  Calibrated 
Septeniber 1957 t o  Date 

984 9 9 366 
303 3 3 187 

1,247 12,352 
144 1,543 

2,678 26,448 

257 3,522 

12,448 98 , 128 

1. R. Keene, Manager 
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General 

Safety prformnace of the Operation was connidered satisfactozy. 
m j o r  injuries; the miaor wury r-emy r a t e  was 3.8 per cent which is up 
s l igh t ly  from A u g u s t  but within control lilnits. 

The absenteeism ra t e  was 3-44 per cent, down s l igh t ly  from A u g u s t  erperlence. 

There were no securi ty  violation8 charged t o  the Operation f o r  the second con- 
secutive month. 

!There were no 

There were no grievances f i l e d  during the month. 

Fac i l i t i e s  Engine e r l m  or, era t ion  

Financial  Operation's xmv lssthod of reporting Englneerlng, Dra f t -  and Laa lo rd  
costs allcnrs good control and thus betfar masummmt of F%Ota services. Both 
Engineer ing  and Draning l lquidat lon rates are  comparable t o  rates of other EAPO 
departmsnts . 
Monthly meetings with managers of project  ac t iv i ty  in other HAP0 departments are 
contimring. Topica discussed i n  these met- cover the general subject of 
mapaging relatlon8hip.aad UnIforPlity O f  project  ac t iv i ty .  Orw of a ~ r  mutual prob- 
lems a t  t h i s  timb which a f f ec t s  our project  plnnntng work is  that of the funding, 
Many projects awaiting AEC act ion slnce as  l a t e  as April,  1957 have not been auth- 
orized because of a lack of funds. 4 

 he Project P-ng group currsn t ly  has 34 act ive Bzx) "Equipment" and "Plant 
Acquisition and Corrrrtructlan" projects,  totaling approsimtely $15,600,000 excluding 
PRPR. O f  these, ll are  under conatnrction, 10 are in the design stage, 13 are  
being prepared for or are  awaiting AEC approval, axtd 1 procject was colnpleted tfris 
month. 

Project  acti- ty is progress- on a l l  bud@ itam f o r  Fp 1958. 
and "General Plant" projects are  be- reviewed and integrated with those of other 
HAP0 components. 
wi l l  allow proper plaxmlng of project  ac t iv i ty .  

Budgeted ~quipppsnt" 

These e f fo r t s  will result in equitable a l locat ion of funds and 

A s  a mans of acquainting HU) personnelv i th  our responsibi l i t ies  of acquiriag, 
maintaining and aperating syeterms i n v o l ~  the ASMIE Pressure Vessel Code and 
the American Standards Association Code on prensure piping, F a c i l i t i e s  Englxmering 
arranged for and acquired speakers for four meetings t o  be held on these codes. 
Two of thene meetings have been presented-on September 20 and 27-0 and the average 
attendance ma 47 persons per meetillg. Reeponaa t o  this program and feedback Infor-  
mation concerning the program indicates a complsto success. 

Project a c t i v i t i e s  a re  summarized on tho attached report. C h a r t s  w i l l  be revised 
and issued quarter ly  showing the planned schedules for scope, design, procurement 
and construction for Plan t  Acquisition and Improvemnt a c t i v i t i e s .  Sets of these 
charts have been issued t o  interested H W  personnel, 

1 2 4 9 8 b 3  
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Tho AEC returned approved the dasign scope f o r  Project CG-747, Plutonium Fabrication 
p i l o t  Plarit. 
project. Our pm~rrst planning caller for the utility coniltruction work t o  s t a r t  
in January and tb6 bu$ldfrrs canrtruction work t o  start in m r c h ,  1958, with the 
completion of t2m building and equipmnt installed for bermficial use by Spring 
of 19%. 
prera will be inrtalled a t  a later date. 

Epsry  effort will be nade by Fw) to speed the work required on t h i s  

term delipsry .qui-* such a s  the rolling mill and extmion 

A Design ReviSW Meeting we8 bld la rspiaW the scope of work on Project CG-661, 
Additional Heat Gemmating Fac i l i ty ,  189-D Bldg., in light of the Bp8 Program. 
The presently scoped project with minor englneoring chaages can supply the  neces- 
sary heat generating f a c i l i t y  t o  meet the needs of t h i s  program. 

Preliminary steps a re  being taken t o  s t a r t  w e t  act ion f o r  FY 1960 and revisions 
t o  FX 19% Plant Acqui8itian and Construction item f o r  EUl. 
perform ths najorlty of thl8 work in Fwl. 

It is planned t o  

Invitation8 t0 Bid wre i88ubd tb m m  Office t o  sell  place 
the folloring f a c i l i t i e r :  Building 123 (asmOaeled Tract Houeo), 

B u i l d i n g  122 (Well Punp Hourre - 8 ft. x 10 ft.), 
l600 Boot Hog W i r e  Fence and Decayed Wooden Posts, and 
Building 121 (Badge House). 

A Declaration of Excess was isrrued t o  dispore of the following f a c i l i t i e s :  
Pump, Turbinet, Fairbanks-Morse 
Tank, Pressure, 315 Gal. Capacity 
Coneole, Caortrol (For Recording Instnmenfs) 
Gate, Fence, C y c l o n e  w/end Posts 

The appro-te value of the above f a c i l i t l e a  is $48,OOO; and the Landlord account 
is r e l i e v e d  of t h i s  inventory. 

Final Work Orders have been issued t o  conmrt  exist- e l ec t r i ca l  ou t le t s  and caps 
in outer area HLO building8 t o  the approved ASA type fittings. 
Hot Semiworks has been postponed pending reactivation of the f a c i l i t y .  
cost  of this work was $2,000. 

Conversion of the 
Approximate 

A Work Order was issued t o  i n s t a l l  a 1-inch telephone conduit from the f i r s t  t o  
the s e c d  floor, 328 Bldg., t o  provlde adequate cable pa i r s  t o  the second floor. 
The estimated cost  was $394; the work is completed and the costs reported t o  date 
a r e  $231. 

Work Orders ham been issued for estimate t o  perform exterior painting of HLO 
buildings i n  100-F A r e a ,  200-0 A r e a ,  2014 (Hot Semiworks) Area, and a t  the 
Meteorological Tawer. Similar estimates ham been requested f o r  painting and 
minor repairs of 36 a i r  lnonitoring buildings a t  HAFO and of f -s i te ,  as  w e l l  as for 
I 2  meteorological f i e l d  s ta t ions.  

Work s t a t u  of other jobs is as folloWs: 

Lighting Survey, 328 Bldg. Shops - Prepared and submitted, t o  determine 
e f f ec t  of improvements in lighting. 

1 2 4 q 8 b 4  UlqCLASSIFED 
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-' Hood R e p a i r  and Relocation, 329 Bldg. - Plant Forces Work Review approved 
8-28-57; Work Order A-57791 issued. 

100-F Area Pasture - Work Order A-57790 issued t o  Construction Operation; 
work approximately 80 per cent complete. 

108-F Train Shed, Winteriziag of Ventilating U n i t  - Temporary framb shelter 
complete; awalting deliveFy of pre-heat coil. 

M e m  Auger, 141-F Bldg. - Plant Forces Work Review approved 8-28-37; request 
for estimate sent t o  100-F Area Maintenance. 

Reroute Steam Line, 141-F Bug.  - Plant Forces Work Review submitted 9-12-37. 

Procurement and Imta l l a t ion  of the Shielded Cava in the 325 Bldg. (AR-57-HL2-47) 
I s  progressing as follows: 
$18,210; balance left  is $3,120; work is estimated t o  be 85 per cent complete. 
Pipefitting, sett ing of vessels and test- are the major consideration t o  be 
completed. 

ErpeIlditures and caPnnitmnts as of 9-30-57 w e r e  

A study fo r  correction of Beating and Ventilating problenu~ in 306 Bldg. was 
completed and f ie ld  work has started.  

Seven Purchase Requisit ions were processed for an estimated cost of $22,200. 
Bid Reviews and two emergency purchases w e r e  also proceseed. 

Four 

d Third Party Inapectioas were conducted on the following HIL) equipment: 

Steam Hot Water Tank 
9-17-57 3730 Bug. 

Elevators  
9-17-57 1 325 Stag. 

2 3?6 Bldg. 
1 327 Bldg. 
1 3760 Bldg. 

9-17 and 9-23-5i' 1 Meteorological T m r  

Exceptions as noted by the Third Pal-ty Inspectors have been corrected. Elevator 
operating procedure6 and job hazard breakdovns ham beem prepared. This information 
w i l l  be posted in each elevator as 8oon as fornrs are grintad by Duplicating. 

A complete engineering survey is being perfomwd azl a l l  HIX) pressure vtmsels. 
report is expected to be complete durlag December. 

This 

The Drafting Operation produced and revised about 225 drawings. The backlog of 
work is  heavy. 
t o  CEO. The backlog i n  1707-D approximates one mnn ybar'8 work. Graphics work 
is being performed in  FEO; however, the load is heavy and the m j o r l t y  is  being 
farmerd out t o  R & U. 
on the ozalid pr int  machine during the month. 
gress a- as follows: 

Work in the 231-2 Bldg. is verg Wvy and is being famed- out 

Approximately 8700 square fee t  of drawings were reproduced 
Some of the major designs i n  pro- 

d 
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Poison Spline Disposal Piplng "C" 
"Re-design of Haniord Slam Manipulator" 
" A ~ - B u i l t s "  321 Bldg., Piping, Architectural and Electrical  
"Fuel 1Fle-t Weldfmg Bar" 

"14 Ton Radl-taUurgy Push Rod Assembly" 
"14 Ton Cask Lift- Bail" 
"Heliarc Gar Cart" 

I 

"Hot -88 D i e  me"  

Technical Shops Owration 

Total productive time f o r  the BLosth was U,670 hours. The t o t a l  shop work backlog 
is 23,445 houra of which 40 per cent is scheduled t o  be completed by 11-1-57. 
Overtime worked during the month was 7.4 per cent (1225 hours) of the t o t a l  avail- 
able hours. 

Distribution of tima was a8 follows: 

Fuels Preparation Department 
Irradiation Processing Department 
Chemical Processing Departmsnt 
HanPord Laboratories Operation 
Construction Engineering Operation 
Mi s cellaneoue 

Man Hours 
1931 
29'15 25.5 
1745 14.9 
4769 40.9 

5 .1 
245 2.1 

Customer demands f o r  service renmined firm in a l l  components of the Operation. 
Requests fo r  pr ig i ty  service from the Irradiation Processing Departxmnt, and the 
Chemical Processing Departnrsnt materially contributed t o  the relatively high level 
of overtime experienced during the month. The work for IPD involved the fabrlca- . 
t ion  of a stainless steel fuel specimbn container which w i l l  be used i n  the i r radi-  
ation of an experlmsntal fue l  elemant for the Large Ship Reactor. 
CPD consisted of the fabrication of a special rotary valve used i n  the finishing 
operation i n  234-5 Buildings. 

Safety and security performance was considered satisfactory w i t h  no major violations. 

i/ 

The work fo r  

No grievances were received and no unusual incidents were reported. 

A combination mechanical-electrical monitoring device was denloped and installed 
on a combination f i le .  
is closed but not locked, or i f  any other drawer is left  open when the top drawer 
i s  closed and locked. 
un t i l  the drawer is  closed. The device has worked very sat isfactor i ly  t o  date and 
may find some application where top secret mateFial must be safeguarded. 
tion report was f i led  t o  cover the arrangement of the mechanism i n  the combination 
lock proper. 

The device is  arranged t o  sound a buzzer if  the top drawer 

When the top drawer is open a l ight  flashes continually 

An inven- 

Tschnical  Informtion Ommition 

Organization changes i n  Technical Informtion Operation were accomplished smoothly 
and the budget has been recast t o  f i t  the new organization. 
due t o  reorganization and reduced services have been largely accomplished w i t h  
oniy one lay-off being required. 

Personnel reductions 

U 

1 2 4 9 8 b b  UNCLASSIFIED 
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d A proposal for a einpllfied I3# s y s t e m  of documnt control was campletmi and for- 
warded t o  Relations and Utilities. If the proposal is acceptable t o  all concoxmod, 
the changss w i l l  be md8 before 1-1-58. 

A procedure fo r  field routing of documents Us been prep~red. The procedure is 
cuf ibn tu  being rsvlewsd by G.E. and AEC Security representatives. 
ure is scheduled t o  go into effect  early i n  October. 

The lldw proced- 

Personnel of the Operation m b t  with representativee from EBOO and the AEC Division 
of Infomatian Servtces f o r  infornwrl disclurtriona on AEC Manual Chapter 3202, 
"Printing and Dissemination of Information Resultin& from AEC Research and Develop- 
ment Activities". This manual chapter, which has not yet beon foraally transmitted 
t o  General Electric,  provides f o r  the release t o  tbe AEC's lnf'ormation system of 
"Informal" and "internal." reports generated by the contractors. 

Discussions w e r e  he ld  among representatives of the GE and AEC legal staffs, the 
Dilntctor of HOO Information D i v i s i o n ,  the Manager, Techaical Information, and 
the AEC Patent Branch, Washington about ths nuw requirement that all unclassified 
reports,  papers submitted f o r  Journal publicatiapl, etc. be revlewed by the AEC 
Patent Branch prior  t o  release to  the public. Unless suitable procedures can 
be worked out, seriaue delays in the release of unclassified reports could result. 

The suxftary Research and Development report f o r  July is being issued and work has 
started on the A u g u s t  report. It is expected that the -rlence gained and pro- 
cedures established dur ing  the preparation of these f i rs t  reports will enable 
f a s t e r  service on l a t e r  reports. 

Procedures sirqplification work during the month included: 
i 

1. Use of an ozalid copy of the purchase order as a receiving report 
e u n a t w  typing Of bngths receiving ~ 0 2 " t t r .  

2. Diecontlnuance of followup on HW nunWr8 which e m  given out; amber6 
will be considered "not issued" a f t e r  six months. 

3. Elimination of a copy number on unclatrsified reports fo r  off-site 
die t r l bu t i  on. 

Work Load S ta t i s t ics  

Documents routed a d  discharged 
Documents iseued 
Documents destroyed 
Reports abstracted 
Formal R & D reports issued 
Document class i f  i cn t ion changes 
Books circulated 
Periodicals circulated 
Volumes added t o  the collection 

3,424 3,430 
219 169 
26 19 

1,207 886 - -  
1,758 2,143 
4,645 5,382 

339 289 
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BadioRFaphic Testina Op eratioq 

The a c t i v i t y  of the Radiographic Tes t ing  Operation for the lpogtth of September 
ref lected more nearly norms1 operaflon as indicated by the number of tests 
performed. A total  of $98 testa were made, of which 802 were radiographic 

testa. 
and ultrasonlc8. Work we8 dona f o r  11 di f fe ren t  organizational componsnts represent- 
ing th6 C h e m i c a l  Processing apd Irradiation Pmesrring Depamnts, and  the^ Con-  
s t ruct ion Englneerlng and Ranford Laboratorlea Operations. A total of 10 reports 
were issued d e t a i l i n g  test findingrr with concluaiaae and rscomwnded action. 
graphic Testing Operation was consulted on 14 d i f fe ren t  occaaioas f o r  advice and 
information regarding general t e s t ing  theory and applications f o r  other than the 
jobs tabulated i n  Par t  11. 

eWOSW8 (inClUd- X-ray and &aPnrrr-my mOSUrerr), and 96 WrO S l Q p ~ Z & t a ~  
!!!he supplmmmtarp te8t. caari8ted of work with dye penetrant, eddy current, 

Radio- 

The Radiographic Testing Operation is cooperating closely with the Chemical Pro- 
cessing Depa-nt, Purchasing Operation in Relations ald U t i l i t i e s ,  and Struc- 
tural Materlala Dem~10pma.t Operation in th4 Hanford Laboratories i n  attempting 
t o  es tab l i sh  sa t i s f ac tom 8ta l ldardS for the testing of tubular products. There 
is a common interest in these groups in defining acceptable limitations on d i s -  
continuities in  laaterials such as zirconium, stainless steel and titanium. 

The m j o r  pa* of the work thlrr month involved research and development programs. 
Considerable headway we8 made in clearing the backlog of work t o  be done on process 
tubes made of zircanium and zlbw alundnum alloys. 

LJ eddy current, ultrasonic,  dye penetrant, and dimensional tests a s  applied t o  these 
materials is giving an iwlght as t o  the qual i ty  levels t h a t  may be expected under 
current manufacturing processes. Interest in PRPR component materials continued 
a t  a high level during the month and a large number of various sized tubes w e r e  
examined. 
i r rad ia t ion  either a t  the KEl or Haniord. One of these jobs required determining 
the degree of f i l l ing with NaK t o  assum proper heat conduction. 
of the lead thermocouple cal ibrat ion in-pile assembly was examined for  the in t eg r i ty  
of the lead and also the degree of fill.. 
i ts  rework. The successful demonstration l a s t  month of detennination of thenno- 
couple locations in special  thexmal conductivity graphite blocks resulted in an 
additional number of these blocks being examined. In each case, the exact loca- 
t ions w e r e  determined and i l l u s t r a t ed  the d i f f i cu l ty  of machining the required 
holes with accuracy. 

Continuation of radiography, 

Two jobs involmd the i n t eg r i ty  of composite canned assemblies f o r  

A smaller version 

The discovery of a a n a l l  cavity required 

Testing S t a t i s t i c s  

no. of 
C omonent Tests 

A. Chemical Process- 97 
ing Dept. 

B. Construction Engi- 25 
neering Operation 

Ft.  of Weld 
o r  Material 

145 

30 

No. of 
Pieces - 

45 

8 

Description 

Stainless  s t e e l  process 
vessels and piping 

Stainless  s t e e l  process 
vessels and piping 

UNCLASSIFIED 
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No. of Ft. of Weld No. of 

b Component Tests o r  Material Pieces Description 

C.  Hanford Labora- 759 856 48 Zirconium, aluminum and 
t o r i e s  Operation s ta in less  steel process 

and PRPR tubing. Composite 
U, Pb, Nag, S tee l  & A1 ele- 
ments. Graphite blocks. 

D. I r radiat ion Pro- 17 
cessing Dept. 

Totals 

25 6 Carbon steel storags and 
pressure vessels, and piping. 
High pressure ss piping. 
Corrosion evaluation. 

898 10% 107 

Laboratories Administration and Technical Liaison 

Tlmely  revisions w e r e  issued on specific sections t o  eight exis t ing Organizational 
and Policy Guides. 
HAPO-Oms t o  detendna the need t o  re-Issue specific on86 not alrsady issued as 
OPGs f o r  Hanford Laboratories Operation. 
terested components f o r  review a d  recolppneadation. A few am being drafted for 
issuance. 

A cwtprebsnsive survey was mnde of the 8-310s ser ies  of 

Saw of these have been directed t o  in- 

A new contract was agreed t o  as  Consultant Agreement NO. CA-169, Maurice J. Sinnott 
for services. 

Belatione and U t i l i t i e e  Operation was requested to negotiate new o r  extend the 
following exis t ing contracts: 

4 

MRO-1, BCA Service Company, Inc. for serrLce t o  electron microscope. 
MRO-7, North American Philips for sel.vice t o  electron microscope. 
SA-l6, Future Famom of America for care of s-p. 

There were no new requests for  service under the gApL Program. 

Transportation and Maintenance Operation has replaced one pickup and 098 power 
wagon with new units during the month. 
Laboratories Operation. 
c i a 1  Operation. 

One car rya l l  was reassigned within Hanford 
A request was f i l ed  for  a sedan t o  be assigned t o  Fimn- 

An informal request was made to  Transportation and Main-name Operation for a 
survey of 300 Motor Pool. 
operation. Frequently a l l  available vehiclmaro s i p o d  aut axid a waiting l ist  
of personnel wanting cars is connuon. A rsport  by Transportation and Maintenance 
Operation is expected the f i rs t  par t  of October. 

During the monq I t s  personab1 have been checking t h i s  

A 

W' 
m o y d :  sf 
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Mstributian among the nine level 3 components l a  included in mble I. 

Panorural lbventorler 

Mmufhcturing SerPices F+eraoanel Inventory io- f o r  eligible HIX) anpltqees were 
colplpleted and submitted to mmfacturing Services the month. 

A temporary halt  t o  the amvatvia or pernoawl per vex tom dah ror  UH with ths 
IBM 702 has been requested b7 Data Processing in o a r  t o  permit other BAPO cos- 
ponents t o  join the p r o m  if theyrish. 

-- 
A proposal for EL0 partbcipation in the 1958 ABC-A~BB StroPlbr Institute o f  'Ilrrclear 
lhergy for  IS&naeriqg College pbculty Members ras praprrrcd for presentation t o  
the BDO-ABC. 

HIx)'s participation in the Armad Forces Special Weapon6 Project mining Prognwn 
t o  comwnce in Januav and the 1958 AlsC Rud$ologlcril Physics Fellorship program 
WES in i t ia ted  during the month. 

Twentr-iive Technical G r a d u s t e s  and 10 Tschniciau -bees were on assieprmcPt 
in fIIx, at month's end as compared with 26 and 14 respectiveu during the month 
o r  A u g u s t .  

Three PBM-1 instructors be- the 0ne-W txaatnactar-remaher course which is 
being conducted at HAP0 by a member of the Crot0nviU.e -r Education staff. 

Forty-eight exwpt eaqlgcss started participstion in the fall  PBSI-1 series during 
the month. 

E igh t  eqployees completed the rim presentation of "ubberstanding People", 21 
attended "bta processing", 18 atten- " w t  Orientation", and approxi- w 

1 2 4 9 8 1 9  
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Placement and Record6 

The force reduction in Techlul fniorplafim rill be cmleted e a r l y  in October 
a8 a result of afisnga~~.rrtr effbcted late t h i o  Iylllfh. All ncmexampt -lopes 
were placed xithin tbn W o r d  @oratla and moat of there individusls did not 
suffer iinrmclall~ aa a r e su l t  of them adJustmeats. 

m e  one-year, 1 tro-pu-, 2 thee--, 1 f o u r - p ,  1 flve-year, and 1 six- 
mar attendance recognition awards were issued during September. 

S w 8 t i m  SyStelO 

Twenty-two suggesticss were receiwd the m t h .  mere are currenm 30 
suggestlorn pending Board action. 
September. 

There was no Hu) B~ard meting held during 

Fioancial Operation completed an audit of the suggestion sptem covering the 
12-month period since reorganization. -4 
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Selective Service 

Rasemists 
mtal 

Non-Veterans 

TOTAL 

21 
32 
- 

38 s 

6 
'6 

2 
3 

62 90 27 43 222 

mre=ts requests pending 3 
Defernsnts grsnted 5 
Deferawnts denled, appealed and papdine 0 
Deferments pending at Presidential appeal level 0 

+Critical rehrs t o  those employees ror whom defermts are currently be- 
requested. 

Rpo Hfio uuplgees on mili- leave were reactivuted during Sep-t, one join- * Relations & U t i l i t i e s  and the other Joining BLO Radiation Monitoring Operation. 

Benefit Plans 

Hanford Iaboratorics participation in the Buplm Bentfit Plans as of' the end of 
September is l i s t e d  below: - 

A hearing was held on September 25, 1957, in the Prosser Superior C o u r t  regard- 
ing the Wonacott case. Judge Hamilton decided that the case is arbitrable, but 
no m i t t e n  decision has been received. 

There are no new developments in the negotiations with the Regional Monitors. 

Notiiication was received from the EM!C that Ihe StewarU and Chief Steward8 
representing the Chemical Workers and the Opuat- -rs would nut be recog- 
nized as representatives until further notice. T h q  have infoxmd UB that ,  in 
the meantime, the BAMPC Grievance CoDanittee w i l l  s e m  such w s  as stewmis.  

One grievance ma received during the amnth of September. 
mbmitted by a Radiation Monitor who alleged that union dues had been deducted 
from h i s  weekly check without his  consent o r  authorization. The Step I answer 
vss not satisractory,.but due t o  expiration of time l i m i t ,  the grievance is 
considered set t led at Step I. 

This g r i e k c e  was 

u 



The grievance6 p - d  
This OIIllJWf includes one norr-rmit grievance. The roll- ie a breakdum as t o  
the statu6 of thme grlevaamm. 

thi8 Qmration since J m  1,1957, PQIT total 17. 

The two grimance6 shom lut mnth a t  "Punding tios l i m l t  - Step II" are now 
listed under "Aparrrred s s t i s f w t o w  - step IS". 

During the month, ten d 4 t e s  visited HIx3 for interviews; four offers were 
extended, one accepted. Rro accepted offers fmm 1956-57. 

Cases Con- Offers On the 
sidered Visited mended Accepted Open Rejected Roll 

ll 10 18 3 Jl 0 2 

Offer totals include 14 o f f e r s  extended during the last recruiting 
season which were open on September 1, 1957. 

Offers accepted do not include 7 acceptances received during the 
last recruiting season irom people who were not on our p a p o l l  on 
SeptezPber 1. over acceptances reported on the 
roll during the  month. 

Tm of the 7 

A s t a t i s t i c a l  summary of complete recrultiag actixLt7 appears in Table 111. 



MICLASS- H- 5 

B8/W Recruiting 

I During September, H W  interviewed three capdidstes, &ended o f f e r s  t o  two. 
veh no acceptances or redectioas. 

There 

g -  3 3 2 - 2 0 2 

fn viw or  the contirming -8 or  hiring m;k6 tor zw sbcbni~al GZYMIUBI~, 
graphs plottirrg aunw s a b r y  vertw degree Qtas were prepared ror  a l l  prscmnel 
in the four Research and Develapppsnt components who hsd iirst de- dates dur- 
the period 1950 - 1957. After c q e t i o n ,  the graphs were forwarded t o  the 
specific level 3 msnagers for  t he i r  reviev which would enable them t o  initiate 
any action they deemed appropriate. 

Sal8zy Administration personnel participated w t t h  the Mmager, Iaboratory 
Apdliar ics  and the mer, Technical Infornution in caarglsting a minor reor- 
ganlzation within the Technical Infornution camposePt during the month. 

%e follwing position audits were completed dur- the month. 

FinernCM 2 
Laboratory Auxillsries 4 
Reactor & Fuels R & D 2 
Physics & Instruments 2 
chemical R & D 1 
Radiation Protection 4 

2 Openstions Res .  81 Sp. - 
17 

1 2 4 9 8 8 3  
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Durhg septeaber, W~amtor%ea pertmnd worked a total of 178,277 htnm with 
no aisabline injuries. S W  -r I, 1956, a t o t a l  of 2,437,0?8 h m  
havs beexi c q l e t e d  with no di8abung injurlea. 

%here ware 30 medlcal treatment injuries r l th a mqyencty o r  1.68 as cormparad t o  
1.35 last nmth. For the year to  date, the frepmcy is 1.76. 

Six security violations in Sq&mber nade the 1957 tota 79 t o  date. 
u 

Arrawmmnta were imle to integrate Health, Safety, Qnd Security orientations 
for new ~ l o y e e e  vith Rsdistion Protection Orientations thet are presented 
monthly. 

A one-year analysis of in jur ies was completed for  subnittal to Atmspheric Physics 
Operation for  an investigation of possible effects of weather on incidence of 
in juriee. 

A study on silica fume hazards and ill-tlon problum was c-leted for the 
Glass Blaripg shag by Ind.wtrisl gygiene 0pSra;tion. 

Assistance was given three ogcratlons on preparation of safety meet- msterial: 

Technical Shops 
Rsdistion Monitoring - 2OO-Brrst 
Process Demonstrstion & Analysis 

A talk on inJury experience in I3W and goals for  injury prevention was preseated 
t o  Radiochemicsl Andysis group. 

A 
btzoduce "Fire Prevention" month. 

of HLLl are erperience f o r t h e  past was published in EL Lsews to 

1 2 4 9 8 8 4  
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Inspections ware prrdh at asduologicsl Chemical Analysis and General Chemical 
Apalyai8 Iarboratorier in loO-.ra Area. 
were outlined for new equipant being planned. 

In the latter lab, Safety procedures 
I 

Scheduled medical exams were 102$ cowletad this manth. 



L’ 
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/ TABU 111, V TECHNICAL PERSON= STATaS 
u 

I, Baployment 
Non-Exemp t Earplaymhnt Status 

Requisitions 
A t  end of nmth 
Cancelled 
Received during month 
Fi l led during manth 

C andidat es Considered 
T o t a l  applications 
Total Transfer Request 
from other at HAP0 

Aug. Sept, Non-Exempt Transfer Requests Aug. Sept, 

26 13 Transfer Cases 

17 ll month 46 9. 
7 2 2  Cancelled 1 3  

New during month 4 9  
3 23 Transfers effected 4 1  
9 3  Effective during month 1 2  

1 2  Active cases a t  end of 

Planned Transfers 

Total Interviewed 0 0  

11. Technical Personnel Placement 

Ph,D. Recruiting - 
Cases Con- 
sidered 

lbgineering : 
Chemical . 16 
Electrical 5 
Mechanical 5 
Metallurgy & 

u Ceramics 20 
Other 2 

Science I 
Chemistry 34 
Physics . 77 
Math-Stat. 7 

Other 5 
T O T U  17r 

HLO 
VISITS m BfcxLABp) 

To 
mended Visited V i s i t  znvite, -- 

.I 2 5 .. 2 - 7 
2 
3 2 2 9 

2 4 4 

12 2 7 3 
18 12  - 1 

34 4 
9 1 

OFFniS Ql 
4b The 

Esrtended Accepted Open - Roll 

- 3 -  .. 1 -  
3 
2 
2 .I I - 

3 2 -  - 3 -  
5 
4 

+Offer t o t a l s  include I& Ph,D, open offers as of Sept. 1, 1957 

BS/MS Eqerienced Recruiting - HLO 
VISITS TO RICIILAM) aFFws 

Cases Con- To opan . 
sidered Extended Visited V i s i t  Invite, Edended Accepted Open -- 

Engineering t 
Chemical 2 1 - 1 " .. - .I 

1 m 1 .. 2 I 2 
ELectrical 4 
Mechanical 8 4 2 1 
Metallurgy h 

Ceramics 1 0 - - 0 - - - 
civil  1 .. - - I - - - 
Chemistry 3 
Math-Stat , 1 1 1 

Other 6 

- - I - 

Science ; - 0 I - 0 I I - - .. - .. - - - - - + Totals; 'zi5 -T - 5 *  - 2 0 

on 
The 
R o l l  - 

- 
I 

2 .. * 
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TABU n. h m p t  Transfer Cams 

Active cases at  beginaing of month 

u 

New ~ ( 1 8 ~ 8 :  Initiated by emplayee 
=tiatmi by management+ 

Cases reactivated 

Cases closed: Transfers: Within HLO 
Within HAP0 
Other GE 

Withdrawn 
Terndnated 

3 
2 
7 
7 

& &  1 
20 
- 

20 - Active casea a t  of month 20 

Total cases = Jan- 1, 1957 to date 
Initiated by emplayee 25 
Init iated by management+ 23 

48 

*Includes RWf8, transfers proposed by emplcrgee's menagemsllt, and requests from 
other 0. E. departmsntu. 

TABU V. Union Relations 4 

Grievances Processed - January 1, 1957 t o  date 

Total. processed 17 (includes 1 nm-unit grievance) 

Step I 

Answered s a t i s f a c t o r i l y  
Pending time limit 

Steu I1 - 
9 
1 

Pending Step I1 discussion 0 
Pending Step I1 answer 0 

Satisfact0rily-W 7 
Pending t i m e  limit 0 

Answered 

* 
scheduled f o r  discussion within three months are considered s e t t l e d  a t  Step I. 

Step I grievances which Council indicated a desire  t o  discuss a t  Step I1 not 

Step I1 grievances in which the Council formally applied f o r  a rb i t r a t ion  but 
f o r  which no fur ther  action is taken within three months are considered s e t t l e d  
a t  Step 11. 

I 2.4 9 8 8 8 
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FIlpARCIAL OPERATION MDNTELY REPORT 
September 19 57 

Compiled by Members of t h e  
FII4ANCIAL OPERATIOH 

HABFORD LABORATORIES OPERATIOH 

One exempt person was added to t h e  payrol l  during September to f i l l  t h e  posit ion 
of Special is t  - Cost Analysis i n  Cost Accounting. 

Act iv i t ies  

B n e r a l  ACCO untian merat io 11 

All f i e l d  work i n  connection w i t h  the physlcal inventory of unlnstalled cataloged 
equipment i n  t h e  custody of Physics and Instruments Reseerch and Development Opera- 
t i on  is complete and t h e  reconcillation is in progress. 
$734,812 were inventoried w i t h  125 items ($35,634) physically located f o r  which 
no record could be found. These items were added to  r e c o d  an& lists of un- 
located equipment, 33 i t e m s  valued a t  $11,516, were sent t o  applicable custodians. 

914 items, valued at 

Preparations were made and a procedure dis t r ibuted f o r  the physical inventory of 
uninstalled cataloged equipment in t h e  custody of Reactor and Fuels Research and 
Development Operation which began September 30, 1957. 

u 

A procedure was dist r ibuted f o r  t h e  physical i.nwntory of uainstalled cataloged 
equipment in t h e  custody of Chemical Research and De'occlopment Opaption. 
vatory will begin October 28, 1957, and continue through Hovember 8, 1957. 

This in- 

A repor5 of findings in connection w i t h  the physical lnveutory of Hot Semi-works 
was issued i n  September 1957. 
red from operational s ta tus  t o  "Plant and Equipment Held for Future Use". 

The Hot  Semi-works valued at  $4,356,674 was transfer- 

A l l  f i e l d  work in connection w i t h  t h e  physical inventory of reactor and other 
special materials is complete and t h e  reconcillation is i n  progress. 
f inancial  Personnel particpated in  t h e  counting and l i s t i n g  of t h e  physical in- 
ventory which extended over a two-day period. 
from CPD, Contract Administration and BLO Cost t o  assist i n  taking the physical 
inventory. 

Tvelve 

Financial personnel were borrowed 

Two Property Disposal Requests were processed I n  September t o  write off portions 
of P-11 Facilities. PDR EL-57-44 removed, from record coutaminated equipment and 
Building #I20 valued a t  $60,610. 
f a c i l i t i e s  and illitlate appropriate measures to insure radiation safety. PDR 
HL-57-42 removed from record $48,773, representing buildings #U11122,123 and 
wire fence, released fo r  public sale. It is expected that the balance o f  P-11 
Fac i l i t i e s  w i l l  be removed from HLO records i n  October. 

HLO will r e t a in  control over these contaminated 



HEN numbered fags 00 R X  equlpwnt WiLl be painted red t o  c l ea r ly  dis t inguish 
RDX equipment from capi ta l ized  movable equipment, 
nel  t o  rdadily Ident i fy  an itm ae e i t h e r  FUlX o r  capital. 
inventory of ualuatal led cataloged e q u i p a t  is completed, all R X  tags previously 
issued will be painted, 

This will enable field person- 
As soon as t h e  current 

Estimates of hads FbQuired for at tandame at o f f - s i t e  courses and seminars duriag 
FY 19s bve been received from level 3 maagars and tabulated f o r  submission t o  
t h e  MBnager - Xanford Laboratories Operation. T o t a l  W o r d  Zaboratories Operation 

, estimated requirements equal approximately 175s of available funds, 

A t  the  direct ion of Contract Administration, per  diem reimbursement wa8 obtained 
f r o m  t he  Connnission f o r  e l g h t  days t h a t  t h e  Crotonville course on Advanced 
Muagsmsnt was not in session while being attended by t h e  Manager - Hanford 
Laboratories Operation, 

During t h e  month, an AEC Auditor worked on an audit of travel and living expenses. 

Letters seeking AEC approval o r  agFbament were prepared covering t h e  membership 
of Dr. E, B. Leouard I n  a nat ional  coxmaittee being established by the  AEC and 
covering a proposal- that  Eaaford Laboratories Operation fabricate approximately 
135 extruded uranium dioxide pieces f o r  APED. 

A forecast  covering the  requirments of Hanford Zaboratories Operation f o r  beryllium 
was prepared and submitted t o  Contract Administration, 

Cost Accountina OD eratiog 

A study was made to  determine t h e  effect upon Haaford Laboratories of possible 
reductions i n  FY 1958 amounts requested for HAP0 operating costs. 
c a l  plan8 were developed varying i n  the  extent of reductbus f o r  HAP0 programs, 
The resu l t ing  act ion to be required of HLO ranged from 1s to 15s. 
could serve as t h e  s t a r t z a g  point should, i n  reality, such a s i tua t ion  develop. 

Effective September 1, 1957 t h e  Technical Information Operation of Laboratory 
A u x i l i a r i e s  was reorgsaized. 
through August 31 were recas t  to  conform t o  t h e  new level f i v e  organizations. 

Two hypotheti- 

The study 

The FY 19% Revised Budget and FY 1958 actual cos ts  

Due t o  the establishment of a new l e v e l  four component, Radioecology Operation, 
on September lp 1957 i n  Biology Operation, the  FY 1958 Revised Budget was re- 
al located during t h e  month t o  the  current  l eve l  four components. 

Effective October 1, 1957, Calibrations Operation w i l l  assume plant-wide responsi- 
b i l i t y  of coordinating t h e  fabr icat ion and issuance of sources used t o  check 
portable health instruments. The cost  of fabr icat ion W i l l  be from two sources: 
Radiochemical Analysis Operation w i l l  make t h e  sources w h i l e  the  holders will 
be fabricated by FTD Maintenance. Calibration Operation will assemble and 
issue the completed sources 
established which, based on 
t h e  related costs. 

‘d 

to requesting components. 
number and type of sources 

Rates are current ly  being 
issued, w i l l  d i s t r ibu te  

1 2 4 9 8 9 0  
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A regular schedule of monthly meetings has been agreed upon by the various cost 
accumulation groups throughout HA#) w i t h  a different person conducting t h e  meet- 
ing each month. 
problems and for exchange of ideas. 

d 

The prlme purpose of t h e s e  meetings is  to discuss current 

Perso- A c c o u n t i ~  merat ion 

One non .exempt employee MI employed on 9-11- 57 as a General Clark B, i n  the  
Laboratory Auxiliaries Ogeration, Technical Information Operation, on a par t  
time basis of 2 hours per b y  Mnday through Thursday, a t o t a l  of 8 hours per 
week. 
Library. 

The employee w i l l  work from 6 : ~  p.m. t o  8r00 p.m. i n  W-10 Technical 

Average cost of Safety A w a r d s  of $2.93 are t o  be included i n  exempt and non- 
exempt year t o  date earnings i n  September and applicable taxes deducted. 

Salary Administration data and College Graduate Index infomation were combined 
and transmitted t o  L. L. Ueirrs  by October 15, 1957. 
we found tha t  at  H W  vb have 415 exempt college graduates, 95 w i t h  doctor's 
degrees, lo3 with maetar'e degrees, 215 w i t h  bachelor's degrees; also 37 non- 
exempt employees w i t h  bachelor's degrees, 

As a result o f  t h i s  reqyest 

As a resu l t  of the Better Living Rogram the  base rates and fsolation pay of  non- 
exempt employees were increased 34 on October 1. Area Differential pay t o  exempt 
employees was also ad3usted by 346. 
was increased one cent per hour. 
employees week ending 9-9-57 t h i s  increase of 3s would amount t o  an approximate 
annual increase of $78,000. 
amount t o  approximately $2,600, s h i f t  d i f fe ren t ia l  $1,500 and area different ia l  
t o  exempt employees $1,800. 

S h u t  different ia l  t o  non-exenrpt employees 
Based on the burly base rate of non-exempt 

Isolation pay increase t o  non-exempt employees would 

This would mean a total increase on an annual basis 

W 

of $84, OOO. 

!ko death claims were paid i n  the  month of Septennber total ing $30,341. 

Audit inq 

Audit ac t iv i t i e s  during September have been: 

1. Completion of t h e  Suggestion Plan audit. 
issue, contains 110 significant findings. 

The report, which is now ready f o r  

2 . .  Sta r t  t he  Cost Accounting audit, This is scheduled t o  be completed i n  
November 1957 . 

3. Review and test Payroll Operation procedures for  deducting and reporting.Good 
Neighbor Fund contributions. 

Measurements 

An outline incorporating obJectives, programs, and goals was submitted f o r  Financial. 
Assistance was given i n  the i n i t i a t ion  of revi.ge8 unit  cost reporting f o r  $xposure 
Evaluation and Records . 
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L 
Office Rocedwrea 

During the  period, efforts continued concerning t h e  problem of paperwork i n  HLO. 
A qwstionneire uma designsd for submission t o  all f i r s t - l i ne  organizations i n  
the Operation; it i s  intended tbt t h i s  survey gr~vidb factual information con- 
cerning all atpects of thi8 problem. Coordination of ef for ts  in t h l s  wgard vere 
continued with Operrtloorr Research and Synthe6is. An alternate qwstiounalre was 
developed by that p u p  and maples of both aurvays were -submitted to  several 
officer on a test basis. 
completed, the main survey of t h e  en t i re  Operation Will be made. 

F b l l o v l ~  t h e  evaluation of t h e  sample results now being 

Assistance was given to Radiation Protection Operation concerning t h e i r  current 
study of t h e  msnagement of a l l  records originated by t h a t  component. The study 
includes a review of appropriate chapters of t h e  AEC manual on records control. 
f i r t h e r  records management criteria and schedules are being developed. 

11 Statistics 
Non- 

Channes D u r a  MonQ 2QSL sa!Es &m!@ 
Employees on Payroll a t  Begiunlng of Month 1,159 498 661 
Additions and Traasfers i n  25 8 17 
Removals and Transfers out (221 (12) (10) 
Transfers f r o m  Non-Exampt to Exempt - 

Employees on P a p o l l  a t  End of Month 2.162 35 - & 
v 

Overttne Paments Durian W u t  h Wtembey Aums t 

Exempt 
Non-Exempt (Five weekly periods i n  August) 

Gross Paw011 Paid DurizlR I ~ Y  nth 

Exempt 
Non-Exempt (Five weekly periods I n  A u g u s t )  

$1,114 $2,880 
iA!& 

$9 * 428 

' $367,955 $369,918 
112,421 

ParticlDation i n  EmPl oyee Benefit No. Particimatipg t i c  i D a t  ipg 
Plans at Month End SeD tember Aunust Bote- Aunust 

Pension Plan 1,090 1 072 98.6 98.2 

Personal Coverage I, 184 1,179 99.6 99.7 
Dependent !Zoverage 719 7'3.6 

Stock Bonus Plan 689 698 59.4 60.2 
Savings Plan 96 96 8.3 8.3 

Insurance Plan 

U.S. Savings Bonds 

UNCLASSIFIED 
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Stmtember Auuust 

Yumber Amnuat -Number Amount Insurance Claims Paid 

EWloyee 
Life Insurance 
Weekly Sickness 8 p  Accident 
Comprehensive Medical 

Comprehensive Medical 
Dependent 

Total 

17 1,073 
33 4,881 

Good Neinhbor Fund mtember Aunust 
Mumber Participating 
Percent Participating 

755 754 
64.H 65.04 

O t h e r  S ta t i s t ics  

ember Auaust Cash Advsaces aud TFavel Exr, ens9 & -  
Accounts Outstanding a t  Beginning 
Charges : 

CBsh issued - by checks - by currency 

810,721 

35 3 , 476 
5 1  5,390 

11,633 Transportat ion 
O t h e r  - (Billings from other GE Components, 

Moving Expense, etc.) 

6,145 

u 
30.305 

Less: 
Erpense vouchers processed 
Travel expense accounts 
O t h e r  (Moving Erpense, Conference 

Expense, etc.) 
Refund of advances 
B i l l i p g s  t o  and from BAPO components-Net 

75 14,097 37 7777 

29 1,505 
59 5,526 

(8) 

14 2,726 
35 2,628 

2.634 

51 $14 549 Accounts Outstanding at  Close 
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INVENTIONS OR DISCOVERIES 

All persons engaged in work that might reasonably be expected to result in 
inventions or  discoveries advise that, to the best of their knowledge and belief, no 
inventions or discoveries w e r e  made in the course of their work during theperiod 
covered by this report  except as listed below. Such persons further advise that, 
for the period therein coveredby this report, notebook records, if any, kept in the 
course of their work havebeen examined for possible inventions o r  discoveries. 

INVENTOR 

W. A. Kline 
F. G. Moore 

M. 0. Rankin 

M. 0. Rankin 
H. Kudish 

TITLE OF INVENTION OR DISCOVERY 

Latching Switch 

A Light-Activated Zinc Sulphide Particle 
Counter 

An Alpha-Activated Zinc Sulphide Particle 
Counter 

UNCLASSIFIED 

I 2 4 9 8 9 4  


